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CONTINUOUS BRAKES, 

Ir 1s to be feared that a tendency to attach a false 
value to the recent brake competition exists in some minds. 
The lessons conveyed by the results of the experiments are 
indisputably of very great utility, and we have certainly no 
wish to underrate their importance; but it would be very 
easy to deal with the jer = in a way which would be 
infinitely disappointing to those who can attach its proper 
value to scientific inquiry. To some minds any practical 
test of machinery, any cxperiment which deals with the 
operation of mechanical laws, serves only as a peg on 
which to hang conclusions more or less far fetched and ex- 
travagant; and if only figures enough are supplied, these 
figures will be dealt with and manipulated in a way to 
deceive even the elect, who ought to know what they really 
mean. It is especially desirable that a series of experi- 
ments carried out with great care and impartiality, and 
likely to influence to a considerable extent the future 
working of our railway system, should be estimated at its 
proper worth; and we write now to warn young and 
enthusiastic engineers especially, against attaching adelusive 
importance to the recent brake competition. ere are 
not only certain problems which the competition could not 
solve, but there are questions which it ap to answer 
and did not. But this was not the fault either of the 
experimenters or of the experiments, and we venture to 
think that something will be gained for the cause of con- 
tinuous brakes if we endeavour to explain more fully 
than we have yet done the true position which the brake 
competition should take in the estimation of engineers. 

In the first place, then, a little reflection will show that 
a very large number of questions connected with the 
practical operation of continuous brakes in regular work 
on railways was not touched at all by the trial. For ex- 
ample, nothing whatever was sl | concerning the re- 
lative durability of the different systems tried. An 
opinion might of course be formed as to whether one 
system or another was the more likely to prove expensive in 
maintenance; but the experiments proper left that opinion 
entirely untouched. As to the relative cost of working each 
system, apart from repairs and maintenance, nothing could 
be learned that was trustworthy. Thus, while the fact 
that the donkey-pump used by Messrs. Steel and McInnes 
was constantly at work, went to show that a great deal of 
power was consumed in providing for leakage, no ex- 
periment was made to detect the seat of the leakage, nor 
was a scrap of evidence adduced either to prove that the 
leakage was irremediable, or that it really represented a 
substantial loss. Again, the vacuum brakes used a great 
deal of steam; but how much no experiment has ever 
shown, and on this point we are, as far as the brake com- 
petition is concerned, as much in the dark as ever. Then 
the much vexed question of the relative retarding powers 
of skidded and unskidded wheels was not touched, for 
although the experiments with six vans showed an ad- 
vantage on the side of skidded wheels, the experiment 
was too brief to be of the smallest practical value in this 
respect. We might extend the list of questions which the 
competition did not deal with, were it necessary. It is of 
more importance to warn our readers against drawing 
deductions, apparently, but not really, justified by the 
experiments and their results. As an example of the 
errors which may be committed in this way, we may state 
that correspondents have already expressed surprise that 
we have omitted all reference to the influence of 
the revolving wheels of the train in estimating 
the powers of the various brakes tried, That is to 
say, we have been blamed for neglecting “the rotative 
momentum” of the wheels, and regarding them as so much 
dead weight moving in a line parallel with the rails. The 
answer to this criticism is, that to make the required cal- 
culations, we must be in possession of the weight of each 
wheel, of the distribution of the weight, and of the 
diameters of the wheels. It need hardly be added that unless 
the data on these points which were available were per- 
fectly accurate, the calculations made from them went be 
of no value. As a matter of fact, however, no data what- 
ever concerning the wheels of the trains tried were avail- 
able. Again, it has been pointed out to us that we have 
made no allowance for the greater influence ef atmospheric 
resistance at high than low speeds. We can only reply 
that no data on this point were supplied. We cannot 
think it possible that sensible men would talk of such 
things at all in connection with the brake competition, if 
they understood its nature properly. Instead of being a 
refined and exhaustive investigation into the resistance of 
trains, and the efficiency of various systems of brake, it 
wasnothing more than a comparatively rough-and-ready in- 
quiry intothe various powers ssed by continuous brakes 
generally. We have termed the whole affair a brake com- 
petition, because in one sense a real competition did 
exist among rival inventors, but the commissioners had 
nothing to do with this feeling. They had no official cog- 
nisance of the existence of any sentiment of rivalry—nor, 
indeed, of the specific interests of any inventor. It had 
been stated that continuous brakes would do certain 
things, and a number of at railway companies sent 
trains fitted up, not to enable the commissioners to deter- 
mine whether one brake was better than another, but 
to instruct the commissioners generally, and by practical 
tuition, in the method of operation and results that might 
be reasonably expected from continuous brakes. No 
attempt was made to split hairs, In the true sense of the 
word, the experiments were not scientific. The 
obtained as the result of observation are, no doubt, fairly 
accurate, but we do not hesitate to say that no one, 
either a member of the commission or not, knows with 
scientific accuracy what the speed of any train was at the 
precise instant the brakes were applied. No one can tell 
to—we will not say a foot, but to ten feet—exactly 
the position of any train at the moment the brakes 
really began to exert any retarding influence on 
the train, and no one knows within several tons what the 
precise weight of any of the trains tested was. As regards 
the first point, it will be seen that nothing like universal 
uniformity existed in the times spent by trains in running 





800ft. distances, As much as half to three-quarters of a 
second difference will be noticed. The time of running 


any 800ft. length only gives the a speed over that 
distance. It would be quite possible for a train to enter 
upon an 800ft. at 50 miles an hour and to leave 


it at 54 miles an hour, but the registered might only 
be 52 miles an hour. It is possible that the electrical 
arrangements made to record the will place more 
information at the disposal of the commissioners than they 
were able to obtain by direct observation ; but for reasons 
which we have already explained we doubt the fact. To 
insure perfect accuracy in this respect each train should 
have carried a speed indicator; but gqueaypony trys only 
train in the competition fitted with one was that of the 
London and Brighton Company. “The Grosvenor” was 
fitted with one of Mr. Stroudley’s patent speed indicators 
on the foot-plate, and we know that this indicator gave 
results differing as much as two miles an hour in some 
cases from the observed times. Mr. Stroudley very 
modestly assumed that his indicator was not set correctly; 
but, with all due deference to his opinion, we are disposed 
to believe that all the fault did not lie with the indicator. 
In point of fact, when observations have to be taken in 
quarter-seconds, what is well known to astronomers as 
“personal error” or “ personal equation” comes into play, 
and tends to render the results of an observation to some 
degree unreliable within small limits. As regards the 
second point we have raised, namely, the distance run after 
the brakes were applied, we have a large element of uncer- 
tainty to deal with. It was assumed that the brake was put 
on the moment a particular signal was made. That on the 
giving of this signal the operators on the engine and in the 
train did do all that in them lay to get the brakes on is 
certain, but nothing else is certain. Take, for instance 
Smith’s vacuum brake. We know that when the train 
was standing many seconds elapsed before the brakes were 
got into action, but when the train was running at speed 
. Smith’s mechanical exhausters in the vans were avail- 
able. They were not put on for nothing; and it is, we 
think, reasonable to suppose that the brakes went on much 
more quickly when the train was running than when at 
rest. In the case of a train running at 73ft. per second, or 
50 miles an hour, even if the brake were applied in one 
second after the signal was given the train would have run 
73ft. less than the recorded distance. If five seconds were 
occupied in getting the brake on, then the error would be 
augmented to as much as 365ft. The ignorance which 
ly exists as to the time required to get a brake on 
renders it impossible to deduce with any accuracy the 
precise work done in foot-tons per second, or in any other 
way, by any brake tried. As we have already explained 
this in our last impression, we need not dwell further on 
the fact here. We have also already pointed out that the 
weights of the trains as taken at Derby did not represent 
the precise running weights by several tons. These things 
all exert their influence, and effectually remove the brake 
competition from the category of scientific investigation. 

But it must not be assumed that the competition really 
loses in value because it is impossible to say to a second or 
a hundred feet hew long a brake was in action, or because 
no one knows within four or five tons what the weight of 
any given train was, or to a mile what its velocity may 
have been. In truth, the experiments really accomplished 
all that was intended, and their value will only be depre- 
ciated by those who expected more from them than they 
were meant to accomplish. Thus it is of little import- 
ance as concerning the practical working of railways to 
know how far a train will ran after the brakes are fairly 
applied ; but it is of very great moment to know how far a 
train will run after a driver, — or passenger becomes 
aware of the fact that a train should be stopped as quickly 
as possible. It is the affair of inventors to make the brakes 
act quickly. It was the affair of the commissioners to 
ascertain the distance and the number of seconds in which 
a train could be stopped by the brakes submitted to them 
for examination. te the solution of the latter question 
they applied themselves, and the reply they obtained is 
sufficiently complete. They have also learned what is to 
be expected en a train parts by the breaking of a 
coupling or a tie bar; and they have learned something as 
to the time required to couple and uncouple brake connec- 
tions. The experiments also supplied figures which enabled 
the relative powers of brakes as train stoppers to be esti- 
mated with, we believe, sufficient accuracy for all practical 
purposes. But we must repeat that, as regards minute 
accuracy of statement on various questions of little or no 
practical importance, the trials are, to all intents and pur- 
poses, silent. 

One or two points of much interest turned up during 
the competition. It appears, for example, that it is ex- 
tremely injudicious to so arrange a brake that it will go 
on first from the rear. We know that it has been urged 
that this arrangement possesses special advantages ; but 
the experiment with Clark’s chain brake demonstrates that 
the opinion is wholly fallacious. If a brake is really effi- 
cient, its application from the rear endangers every coup- 
ling and tie bar in the train. On the other hand, it is 
urged that if the brake goes on first in front we run the 
risk of doubling up the train, especially on curves, and 
throwing it off the line. There is some force in this state- 
ment, but the danger is nothing like so great as that in- 
curred by the primary application of rear brakes. The 
solution of the dificutty lies in adopting such arrangements 
that the brakes shall go on as nearly as possible simul- 
taneously throughout the length of a train. This is a most 
desirable feature, on the importance of which we cannot too 
strongly insist. Again, the use of continuous train brakes 
retry san a source of danger which has hitherto been 
overlooked. When a train is suddenly pulled up the water 
in the boiler. moves to the leading end, and the crown of 
the fire-box is left bare for a time. Now, with a heavy 
fire on, in a state of intense combustion, it is no slight matter 
to take all the water off the top of a fire-box for as much as 
half a minute. A moderate prolongation of the time would 
quite suffice to let a thin furnace crown become redhot. 
This subject is attracting the very serious attention of 
locomotive superintendents. In one case at least during 





the trials the lead plug was very nearly melted out of a fire- 
box during a single stop; and it was estimated that the . 
water fell as much as a foot below the fire-box crown sheet. . 
The lesson to be deduced is that continuous brakes should 
not be applied in re; service to their full power. It 
has been = that continuous brakes would render 
drivers so independent that they would run risks which 
would induce quite as many accidents as those which 
the use of the continuous brake is intended to prevent 
In this opinion we do not coincide, but it does a that 
all continuous brakes should be so constructed that they 
can be applied with graduated force, so that a driver or 
can use them as he would an ordinary hand 
rake, keeping in reserve that tremendous power of 
retarding a train which is the essential character of con- 
tinuous brakes. We do not wish it to be understood that 
we deprecate the use of continuous brakes ; on the contrary, 
we believe that their use would enormously reduce the 
number of accidents which occur each year, and con- 
sequently reduce working expenses and raise dividends. 
But we hold, nevertheless that no brake can be deemed 
satisfactory unless it can be applied with just the force 
deemed by a judicious engine driver, nece to aceom- 
plish a given purpose and no more. Brakes which aet as 
they please, and not as those in charge of a train please, 
are not suitable for use on passenger trains at all events, 
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Brinkley’s Astronomy. Revised and partly rewritten, with 
additional chapters, by Jonn Wiiulam Srusss, D.D., and 
Francis Briinnow, Ph.D. With an appendix of questions for 
—— Second Edition. London: Longmans and Co. 
1874. 

THE mere fact that The Elements of Astronomy of Dr. 

Brinkley had held its place as a text-book in the under- 

graduate course of the University of Dublin for about sixt 

years, a period during which that University has i 

n distinguished for intellectual vitality and constant 
improvements in its teaching, and more especially its: 
scieritific teaching, should be in itself a sufficient warrant 
for the issue of a new edition which more or less fully 
should notice or describe the advances in astronomy, and 
especially in physical astronomy, which have been made 
since the beginning of the present century. Brinkley’s: 
work, published in 1808, was dante by the terse- 
ness and lucidity with which it conveyed the great truths 
of astronomy in an exact manner to students without the 
aid of any abstruse analytical processes, and until the 
appearance of the late Sir John Herschell’s admirable 
Astronomy, no work of like character and equal merit 
existed in this country. Brinkley’s works as a mathema- 
tician and astronomer are to the present day very little and 
very inadequately known in this country. This arose 
partly from the personal habits of modesty and retirement 
which belonged to Brinkley, partly to his having migrated 
to Ireland prior to his having attained any wide scientific 
reputation in England, and partly to the very imperfect 
communication which existed between the two countries 
during the time of Brinkley’s career in Ireland, and to the 
disdain with which at that troubled period everythin, 
Irish was regarded here. It may, therefore, not be out of 
place to preface our notice of the new edition of his work 
eee by Drs. Stubbs and Briinnow, by a few particu- 

of Brinkley’s own life and labours, and we shall add 
some facts connected with the existing state of the Obser- 
vatory of Trinity College, Dublin. 

Brinkley was the son of John F. Brinkley, of Wood- 
bridge, in Suffolk, where he was born in the year 1766. 
His early education was tutorial, under the Rev. Mr. 
Dimsdale, of Benhall, and the Rev. Mr. Black, of Wood- 
bridge; and at a subsequent period he and Vince were 
placed under the care of Mr. Tilney, of Harleston. He 
entered Caius College, Cambridge in 1783, where he be- 
came a distinguished uate, and senior wrangler in 1788. 
Dr. Maskelyne, well known for his determination of the 
mean density of our earth by means of the deviation of the 

lumb line, by the local attraction of the mountain 

Schehallien, in Scotland, was at that time Astronomer- 

Royal at Greenwich. The University of Dublin had 

founded and endowed its astronomical observatory at Dun- 

sink, situated about four miles to the north-west of Dublin, 
which was presided over by whoever held the Andrew’s 

Professorship of Astronomy in that University, the title 

of Astronomer-Royal conferred upon that professorship 

being a purely titular one, his Majesty George III. having 
been graciously pleased to allow the use of the word Royal, 
but without conferring any pecuniary help either to the 
professor or the observatory. Usher, who previously held the 

Andrew’s Professorship, having died, the Board of Trinity 

College applied to Dr, Maskelyne to name a fit successor, 

and he at once proposed Brinkley, who was accepted for the 

office in 1792, he having been for some time an assistant 
at the observatory of Greenwich. 

The observatory at the time of Brinkley’s appoint- 
inent, contained no instruments but a transit and 
clock, and observation did not fill the whole of the 
time of the astronomer, who both now and for many years 
afterwards sedulously employed himself in improving his 
mathematical knowledge as applicable to astronomy. At 
the period when he left Cambridge the higher mathematics 
were known to very few there; and, indeed, it was not 
until a far later period, when, through the exertions of 
the late Sir John Frerschell, of Peacock, afterwards Dean 
of Ely, of Babbage, and a few other leading spirits, that the 
study of analysis became firmly fixed in English science 
and in our universities, displacing to a certain degree the 
geometric methods previously in use and hallowed by the 
genius of Newton. Brinkley at first delivered in the form 
of public lectures to the unde: uates of Trinity College, 
those astronomical truths which were afterwards at the 
request of the board embodied in his “ Elements,” and 
which then became part of the undergraduate curriculum. 
He communicated his first papers to the Royal Irish 
Academy, of which he became president in 1822, 
in the troubled years 1797 and 1798—those in which 
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occurred the mutiny *. the Nore Rays Po tab 
rebellion. From that period up to 1825 he continued year 
by year to enrich the oaasine of that academy by a 
series of most important papers on many mathematical 
subjects, as well as on those directly applied to physical 
astronomy. my, these, his papers on parallax abera- 
tion, and nutation, hold a Daeg place. The Board of 
Trinity College had provided in 1808 for the observatory 
the 8ft. circle begun by Ramsden and finished by his suc- 
cessor Berge — an instrument then deemed unsurpassed 
in accuracy; and having this instrument under his hand 
seems to have led Brinkley into those investigations into the 
parallax of the fixed stars which conferred upon him a 
wide reputation, and were at the time of high merit, 
although subsequent observations and better instruments 
have since superseded some of his deductions. 

It is a remarkable fact that Brinkley—a native English- 
man, and born of English parents—so identified himself 
with Ireland as his adopted country, that, with two or 
three exceptions, the whole of his important papers, 
amounting to thirty-five in number, were communicated 
to the Transactions of the “Royal Irish Academy. The 
effect of this was to bury them to a great extent from the 
knowledge of all but a few men of science of the highest 
order in Great Britain or on the Continent. Two or three 
papers only he communicated to the Royal Society, but to 
that body his merits were not unknown, and in 1824, when 
Brinkley’s laborious career as a man of science was nearly 
terminated, the Copley medal was bestowed upon hi 
In October, 1826, he was created Bishop of Cloyne, and 
the remainder of his life was passed in the performance of 
the ecclesiastical duties of his office, or if—as is probable 
—he continued his mathematical researches, he published 
nothing of them. Besides his researches on parallax, he 
devoted much attention to the subjects of aberration and 
nutation, and his constants of aberration and lunar nuta- 
tion are those which were adopted by the Royal Astrono- 
mical Society in the formation of their catalogue of stars— 
the former deduced from 2633 and the latter from 1618 
comparisons of various stars. 

Brinkley was a man of the most gentle and unassuming 
manners; in person of the large and massive build that 
belong to so many of our countrymen bred in the north 
and east of England; in dress and carriage he was 
a type of the English Churchman of the commencement of 
this century. In countenance many found a strong resem- 
blance to Dr. Paley, but with an eye more quick and ex- 

vessive. He died, after a lingering illness, on the 13th of 
September, 1835, at an age closely approaching the allotted 
threescore years and ten. After Brinkley’s death the ate 
Sir William Rowan Hamilton was appointed by the B vr 
of Trinity College, Andrews Professor and Astronom:r- 
Royal. Hamilton's genius naturally soared in the very 
highest regions of abstract mathematics, and he prob wbly 
even disliked the manipulative operations of practical 
astronomy which during his presidency did not prosper at 
Dunsink. As Hamilton’s peculiar talents were well known 
beforehand, the board has been often blamed for having 
made this appointment. It was, however, not made 
blindly, nor in any spirit of nepotism, but as a just homage 
to the splendid powers and acquirements of the discoverer 
of the calculus of Quaternians, and to, perhaps, the most 
illustrious geometer that Queen Elizabeth’s University can 
boast of having produced. The practical uses of Dunsink 
Observatory were for a time retarded, but it must be borne 
in mind that Ireland the well-worked observatory 
of Armagh, presided over by Dr. Robinson, and during the 
latter portion of the period two private observatories 
—namely, those of Mr. Cooper, of Marcree, and of Lord 
Ross, at Parsonstown. Upon the death of Sir W. R. 
Hamilton, Mr. Francis Briinnow, an astronomer of German 
origin, was appointed his successor, who resigned his posi- 
tion only last year upon the occasion of is marriage. 
Under his presidency the Board of Trinity College has 
expended very large sums in providing the observatory 
with the finest and most powerful instruments that Ger- 
many and the British Empire could produce, and at present 
the instrumental means at cmment at Dunsink are, per- 
haps, not inferior to those of any practical observatory in 
the world. The great 8ft. circle which Brinkley so assidu- 
ously worked has been set aside, to re in the honoured 
place of an historical monument, and its place has been 
taken by a superb meridian circle, by Pistor and Martin, 
of Berlin, embracing every improvement that the most 
recent skill of the great y Sion instrument-makers has 
devised. The graduated circles of this instrument are three 
feet in diameter, and graduated to two minutes, and read- 
ing on both sides by four equidistant microscopes, the 
telescopic instruments connected with the circle being 74ft. 
in length. The reflecting collimators of this instrument 
are of great beauty and accuracy. 

The large object-glass bequeathed to the University by 
the late Sir James South, of 113in. aperture, made by the 
late Mons. Cauchoix, of Paris, which Arago recommended 
the French Government to purchase, but which ultimately 
became the property of South, has been mounted equa- 
torially by Messrs. Grubb, of Dublin, the constructors of the 
great Melbourne reflecting telescope, and ranks amongst the 
finest refracting telescopes in the world. It is provided with 
micrometric circles, an apparatus by Pistor and Martin. 
This instrument stands under a new revolving dome, 27ft. 
in diameter, especially built for its reception, in front of 
the observatory. A new siderial clock, by Dent, of London, 
has been constructed, and is furnished with electric appa- 
ratus, by which the time of the clock of Trinity College, 
and that at the offices of the Port and Harbour Board in 
Dublin, will be controlled. 

pon Briinnow’s resignation, Robert Stawell Ball, 
F.R.S., son of the late distinguished naturalist, Robert 
Ball, a graduate and medallist of Trinity College, and the 
author of several papers of great merit in pure and applied 
mathematics, was appointed astronomer, and has continued 
to work the observatory with constant energy and success. 
The labours of the Rev. Dr. Stubbs, as personal editor of 
the work now before us, have not added very materially to 
the value of its contents as left by its original author 





Brinkley. The editor’s additions, as stated in his preface, 
are as follows :—The arrangement of the chapters has been 
considerably altered—those which are required of all stu- 
dents, at the ordinary term and degree examinations, have 
been placed together. I have written a chapter on the 
masses of the heavenly bodies, and on the tides, and have 
also supplied an account of the principal comets, and a 
method of treating the equation of time, different from 
that adopted by Brinkley, together with numerous minor 
additions to every chapter. 

Brinkley’s treatment of the subject of the tides was meagre, 
and limited merely to the old equilibrium theory; and 
indeed, when his “ Elements” was first published, the theory 
both of tides and waves was too incomplete and frag- 
mentary to be condensable into an elementary treatise in- 
telligible to students. Dr. Stubbs has added some account 
of the theory of the tides, as published by Mr. Abbott, a 
Fellow of Trinity College, Dublin, in the Quarterly Jour- 
nal of Mathematics, vol. xii., in which the motions of the 
earth and moon, and the tidal currents of the ocean—neg- 
lected in the old equilibrium theory—are taken into account, 
and dealt with with great sagacity and simplicity. It is to 
be regretted that Mr. Abbott’s views are not given with 
the — gf gine they deserve, — ae - 
not illustrated by a special diagram, which wo y 
aid in a clear fe Das at of Abbott’s views. There is 
much force, however, in Dr. Stubbs’ remark that tidal 
phenomena are rather matters of cosmical physics than of 


him. | astronomy proper, intimately as they are connected with 


the latter, as resulting from the same foree—gravitation— 
that rules suns, planets, and the stars in their courses ; and 
any complete treatment of the tides demands, now-a-days, 
not a chapter or two in an elementary work, but a volume. 
In some of Dr. Stubbs’ additions, which have been made 
passim, a little want of clearness may be noticed occa- 
sionally ; as for example, where he is describing the modes 
of ascertaining the earth’s mean density adopted in modern 
times, reference is made to Mr. Airy’s experiments, by 
noting the vibrations of a pendulum at the surface, and at 
the bottom of Monkwearmouth colliery shaft, 1256ft. from 
the surface, it is said: “In this case, it must be remem- 
bered that the exterior spherical shell of the earth, 1256ft. 
thick, exercises no attraction on the pendulum at the bot- 
tom of the mine.” An expert, read up in Airy’s investi- 
gations, will readily surmise what the writer means ; but 
it certainly is not a fact that a pendulum in the bottom of 
a coal-pit mes partially exempt from the law of uni- 
versal gravitation, or that the superficial spherical shell of 
the earth above exercises no attraction upon it. On the 
other hand, we may note among these interpolations by 
the editor, that, descriptive of Foucault’s experimental 
proof of the earth’s rotation (pages 63—5), as being given 
with great simplicity and clearness. Most intelligent 
schoolboys can readily conceive that a pendulum suspended 
frcm a point attached to the earth, at either pole, will 
have its original plane of vibration rotated with the earth 
through a complete circle during one revolution of our 
globe upon its axis; so also he will easily understand by 
an appeal to a common terrestrial globe, that such a pen- 
dulum at the equator, whether the plane of vibration be in 
its direction or transverse to it, will have no tendency to 
alter that plane in virtue of the rotation of the globe. But 
it is not so easy to see how such a pendulum, at inter- 
mediate — between the equater and the poles, will 
alter its behaviour so as to pass gradually from one condi- 
tion of motion to the other; because, to comprehend this, 
involves the comprehension of a kinematic principle, not 
by any means self-evident, viz., “that a motion of rotation 
is equivalent to the joint effects of two component rotations 
round two axes at right angles to each other, and in the 
same plane with the original axis.” 

The observations made on the physical features presented 
by the surface of our satellite are good, and supply 
many defects of knowledge on the subject in Brinkley’s 
day. The remark made, that the heights of lunar moun- 
tains measured by their shadows are merely arbitrary alti- 
tudes above the plane on which the shadow falls, and not, 
as in the case of terrestrial mountains, altitudes all refer- 
able to one surface assumed of equal level, viz., the sea, is 
not without importance, and suggests the question whether 
it might not be possible so to connect the heights given by 
shadows of one point with those of another, as ultimately 
to refer all lunar heights or depressions to some one point 
of the lunar surface, and thus in the end perhaps to attain 
to some more general knowledge of the inequalities of the 
visible side of the lunar spheroid. 

The relation between comets and meteoric bodies is very 
fairly set forth; but some more enlarged explanation should 
have been afforded of the enormous amount of heat trans- 
ferred to aérolites by their passage through our atmosphere. 
There is some confusion of expression, if not of thought, 
in the sentence, “ When, therefore, they enter the atmo- 
sphere in a direction opposite to that of the earth’s rotation, 
the t friction and condensation which they experience 

i. an elevation of temperature, incandescence, volati- 

isation, and combustion.” Friction has, indeed, very little 

to do with the heating, and still less has any condensation 
in the aérolite itself to do with the evolution of heat, 
which is almost entirely produced by the rapid condensa- 
tion in volume of the air in advance of the aérolite while 
moving through our atmosphere at a rate far exceeding 
that at which air can rush into a vacuum, and which con- 
tinually gives up its evolved heat to the aérolite. 

We may now pass on from Dr. Stubbs’ contributions to 
notice those of a much more important character, which 
have been contributed by Dr. Briinnow, and which appear 
to constitute the mass of the three last chapters of the 
work, viz.—chapter xix.—on “ Recent Discoveries in 
regard to the Physical Constitution of the Heavenly Bodies, 
Solar Spots, and Spectrum Analysis ;” chapter xx., on 


“ Proper Motions of the Stars, Motion of the Solar System, 
Distances of Stars, annual parallax, Binary Stars, Distribu- 
tion of Stars ;” chapter xxi., “On the Discoveries in Phy- 
sical Astronomy.” 

These contain a brief but clear exposition of subjects to 
a great extent wholly unknown in Brinkley’s time. It is 





certainly a very difficult point for a writer on elementary 
astronomy to decide to what extent he shall enter upon 
the subject of spectroscopic observation and deduction, as 
applied to celestial bodies, which has excited such para- 
mount attention during the last few years. The subject is 
too important, and too intimately colligated with astro- 
nomy generally, to be wholly passed over; on the other 
hand, it is too incomplete and doubtful in many of its 
parts to be delivered to the student as though it were all 
ascertained truth. Moreover, no student can obtain any 
firm hold of spectroscopic astronomy who has not already 
mastered a much ter amount of physical knowledge, 
and more especially of physical optics, than the average 
class of undergraduates are likely to possess. The spectro- 
scope, even as applied to terrestrial objects and illumina- 
tion, both free to be examined in every way, is as yet far from 
the reliable instrument that many of the chief apostles of 
spectroscopy treat it as. Many of the astronomical deduc- 
tions derived from it, and more especially: those that relate 
to the physical constitution of the fixed stars and of the 
sun, and the changes now going on therein, are of a cha- 
racter so hypothetical, and so based upon one hypothesis 
piled upon another, that as yet sober and disereet science 
can regard them as little beyond more or less probable 
guesses. Such facts of observation as have been secured 
may with advantage be set before the student, but he will 
certainly not be helped upon his course by findin 
these in company with facts still doubtful, and all 
inextricably intermixed by threads of hypotheses often of 
a highly doubtful character, by which the whole are en- 
deavoured to be interwoven into something like scientific 
system. The speculations current as to the constitution of 
our sun, and the changes supposed to be going on therein, 
rest to a large extent upon the hypothesis of alternate dis- 
sociation and recombination of chemical elements. Yet 
the facts of such phenomena that have been so far experi- 
mentally verified as respects any of the sixty odd elements 
known to us are few and imperfect, and seem to us not to 
warrant—in a text-book at least— the statement, “ the sun 
is still in a state of incandescence, so that his atmosphere con- 
tains still those substances as gases which on the earth have 
long since been condensed and fixed as solid rocks. Even 
the interior of the sun may still be in a gaseous state, which, 
however, on account of the enormous pressure, must be 
very different from any such state which we observe on 
the earth. Owing to the high temperature the different 
substances must be in a state of entire dissociation—that 
is, are in the presence of each other without being able to 
combine.” The doubts which naturally arise as to the 
reality or extent of this assumed dissociation are much 
strengthened when we find that the spectroscope has so far 
failed to prove the existence of electro-negative elements in 
the matter of the sun. Again, the discordant character of 
the elements assumed to be revealed by the spectroscope in 
the fixea stars, such as sodium, magnesium, calcium, iron, 
bismuth, antimony, mercury, and tellurium, where the 
vapours of highly volatile and fusible bodies are present 
with those the most intractable and least volatile, justify the 
suspicion that spectroscopic appearances due to pe and as 
yet unknown causes may be mistaken for those spectroscopi- 
cally referred to some of the known elements of our own 
globe. No better service could be done for spectroscopic 
astronomy and for science in general than that some com- 
petent man should give us a full history of spectroscopic 
discovery, from Fraunhofer and Kirchof’s discoveries to 
the present day, distinguishing therein what are facts of 
observation alone, what are deductions therefrom based upon 
acknowledged laws, and what are more or less plausible 
presumptions dependent upon the introduction of more or 
less probable hypotheses. In the work before us so 
much is produced and so many details briefly given with- 
out any adequate connecting links, theoretic or explana- 
tory, that this part of the work will, we apprehend, be to 
most students something which they can only commit 
unprofitably tomemory. There is some carelessness recog- 
nisable, due to imperfect editing of this work. Some typo- 
graphical errors are to be found, and still more annoyin 
ones in the compilation of the index, as where Abbot's 
theory of the tides is referred to f ph 315, which, 
when looked out, is found to treat not of the tides, but of 
the spots on the sun. In the three last chapters, also, some 
strange Germanisms and inversions of ordinary English 
construction are to be found which it would have been easy 
to correct. With some emendations, which may be made 
in a future edition, this work might not only be valuable 
as a University text-book for undergraduates, but might 
become a useful manual for education in our middle-class 
schools. It is never, however, likely in the hands of the 
educated reader to supersede the late Sir John Herschell’s 
“Elements of Astronomy,” a work which is a model of 
clearness in arrangement, fullness, in information and 
lucidity in expression. 





WE have to record the addition of oneof the ‘‘ Mann’s Boudoir 
Cars ” to the rolling stock of the London, Chatham, and Dover 
Railway, in the express trains for the Continent. The “‘ boudoir 
car ” is divided inte four compartments for passengers. The first 
of these is a smoking room, with seats for six persons, of which 
only four will be let for each journey, leaving two at the disposal 
of gentlemen from other parts of the car who may wish to smoke 
for a time and then return to their original places. The next com- 
partmentisa small saloon, with seats for ten persons; thethird affords 
accommodation for only two, and the fourth for four, so that there 
is provision for a bride and bridegroom, or for a family , as 
ot. as for those who may prefer to mix with their fellow-travellers. 
Each compartment is luxuriously furnished with thick soft carpets, 
comfortable chairs, tables which can be fixed or removed in a 
moment, and electric bells for summoning the travelling attendant. 
The compartments are lined with panels of polished walnut, and 
the decorations are of great beauty and finish. Each car has a 
lavatory or retiring room for ladies, and one for gentlemen, each 
fitted with all ible requirements ; and in the smoking room 
there is a sefvecenout cupboard, which enables the attendant to 
supply all the ordinary wants of travellers in this respect. The 
new car will be run upon the usual system of ag my pas- 
sengers who wish to travel by it to pay a small extra fare for the 
privilege, and it is to be hoped that the number of persons who 
are willing to do this will be oe pee Be to impress upon 
railway companies the necessity of affording increased accommoda- 
tion of a similar kind. 
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THE PATENT LAWS. 


A SPECIAL meeting under the auspices of the Institution of 
Mechanical ~~ was held on Monday afternoon last, in the 
theatre of the Institution of Civil Engineers, Great George-street, 
Westminster, which had been lent for the ‘ey ¢ to take into 
consideration the bill lately introduced by the Lord Chancellor in 
reference to pee for invention. Mr. Bramwell was in the chair. 

ident said he would re out the sole business 

before the meeting. Some members of the instivution might be 
inclined to doubt whether it could ever be within the province of 
a scientific institution to hold meetings for the purpose of dis- 
cussing questions before the Houses of Parliament. Under ordinary 
cir st such tings would not have been in the province 
of an institution of a scientitic character, but there might be special 
circumstances which would bring them within the scope of such an 
institution, and he believed that those ial circumstances existed 
on that occasion, On the receipt of the requisition it became his 
duty to ascertain whether or not the mee could be properly 
called, but on referring to the rules he found it was the duty of 
the council to call the ting. The introductory paragraph 
stated: ‘‘ This institution has been formed to enable mechanical 
engineers engaged in manufactories, railways, and other 
establishments to meet and correspond, and by a mutual 
interchange of ideas respecting improvements in the various 
branches of mechanical science, to increase their informa- 
tion and to give impulse to inventions likely to be useful to the 
members and the community at large.” There could be nobody so 
interested in inventi as was the body of Mechanical Engineers. 
Among that body were to be found many of the greatest inventors 
of the age, and men who in their manufactories were day by day 
carrying out the results of inventions of themselves, or of others, 
and thus in the two-fold capacity of inventors and producers, the 
members of the institution were deeply interested in inventions. 
He thought that the majority of the press and the public had 
determined that invention had gone on as it had done in conse- 
quence of the existence of a patent law which was essential 
or the protection and for the increase of inventions, That being 
so, any bill which was before Parliament that touched invention 
also touched the mechanical engineer; and for that reason they 
were met to consider whether the bill before Parliament should be 
in its present form. The law of 1852 was per not 
aultless, but it worked very well. A commission sat in 1 to 
consider it, and a committee sat in 1871 to consider it, and both 
recommended certain legislation upon the patent law. Nothing 
had been done until the present year, when the Lord Chancellor 
brought in a bill which at the present time formed the subject of 
the attention of Parliament and of the attention of the members 
that day. He a it was to be regretted that patent laws for 
some reason or another, were treated as lawyers’ questions. He 
did not see why this should be, because investigation showed that 
there was an extremely small amount of litigation connected with 
patents. He had occasion recently to find out what the proportion 
was, and it appeared that there were only nine cases carried te a 
primary decision in common law and in equity in England in one 
ear in ction with patents. When the enormous moneyed 
interests involved in the patent question were looked at, it would 
be seen at once that the proportion of litigation was extremely 
small. However, for some reason, he knew not what, the patent 
laws seemed to be the property of lawyers and not of manufac- 
turers or others interested, in their working, and the bill, as at 
present brought in, was the project of a lawyer’s brain. In many 
respects it would be found that it departed from the recommenda- 
tions both of the commission and of the committee; and therefore 
it might be taken that those two bodies, who each had before them 
a quantity of extremely good evidence, in investigating the matter 
with the test care, had to a extent their urs thrown 
away by the present bill without due attention being paid to their 
recommendations. He held, as was well known, very strong 
opinions upon patent laws, but his duty on that occasion was 
merely to preside over the discussion and not to express his 
opinions at all. He found in Part 4 of Hansard, session 1875, that 
Lord Granville announced that he was on principle an nent 
of any protection for invention at all by patent laws. He said: “A 
careful consideration of the whole question has led me to the con- 
clusion that patent laws are a mistake, and that their entire aboli- 
tion would be not only for the benefit of the public at large, but for 
that of the class in whose interest they are usually advocated—I 
mean the inventors themselves.” After eo great length 
some arguments he said: ‘‘{ regret to think this cannot be a 
primary settlement of this great question, but as I have admitted 
that the noble and learned lord would scarcely be supported by 
public opinion if he were now to propose a total lition of 
the patent laws, I trust I shall not be deemed inconsistent 
if I announce my intention to vote for the second ing of this 
bill.” Thus it would be seen in his lordship’s judgment and that of 
others, if the bill was passed in its present form, it would simply 
amount to an abolition of the patent laws. He then called upon 

Mr. E. A. Cowper, who proposed the following resolution : “* That 
this meeting is decidedly of opinion that the Patents for Inventions 
Bill, 1875, proposed by the Lord Chancellor, would be much worse 
in its operation than the Act of 1852, for the following reasons 
amiongst others:—It would give unlimited power to the Lord 
Chancellor to stop all patents, as well as control the length of 
patents, and the terms on which they should be used, to a 
extent. It would not appoint paid commissioners to manage the 
office ; it would abolish the provisional specification ; and it would 
ppoint irresponsible examiners, who would have the power of 
reporting against the applications for patents on grounds of which 
they frequently could not possibly judge.”” He said that although 
not one of the requisitionists for the calling of the meeting, the 
interest in manufactures was so great, and the progress of commerce 
so important, that he did not think that any apology was necessary 
for speaking in reference to a bill or an Act which would affect 

factures and in the highest degree. He thought 

that the patent laws had proved the greatest possible stimulus in 
this country to the of manufactures and invention. In 
prosecuting a single idea to completion, a man with this stimulus 
would spend money and time which no other incentive could pos- 
wp bn him do, There was no ex tion of definite reward 
or chance of getting any sort of premium ; the patent laws simply 
gave him a 7 i use of his own invention, and a very 
limited share of the profits arising from it. He scarcely thought it 
necessary to go any further into the merits of the patent laws, because 
he thought ae that the patent laws were most impor- 
tant ; but with to the bilf which in its present form was to 
be brought before the House of Commons, he thought it was 
scarcely thoroughly understood, and he so for this reason : 
he had read the reports of many of the ey ee to the Lord 
Chancellor on the subject—all without effect he might say—and the 
heads of these deputations argued that there was a chance of 
tents being reduced from fourteen to seven saan He had 
ooked ——— the bill and found ten distinct p where the 
Lord Chancellor had power given to him to refuse all patents, and 
the way in which it was done seemed at first sight plausible. The 
application of the patentee was to be sent to the examiner, an 
irresponsible person, who would adversely, or in favour of 
the application. The Attorney-General and Solicitor-General 
having no time to examine fourteen patents and specifications per 
diem, in addition to their other work, ~—, signed his paper and 
confirmed the report of the examiner. e Lord Chancellor then 
said it had been thoroughly examined and approved by the law 
officers, and there, was an end of it. There was no for the 
inventor, no power to yen bp before the public. It would 
be perfectly ridiculous to think of croaking to the House of 
Commons about such a matter; would say it was his own 
rivate interest. There —_ in this way be an absolute destruc- 
on of the patent laws. It only depended on how far public 
opinion would tolerate such a thing as the Chancellor putting 
his foot down upon every patent applied for. The Lord Chancellor 























had absolute power, he had power to make rules and regulations, 
pa, ag ey A paler So ply te about li ; in that 
way he had full power to destroy a patent whenever he thought 
proper. Then there was another point to which a great deal of 
attention had been given by different bodies and by the 
select committee of the House of Commons which sat upon 
the action of the patent law of 1852 in reference to the proper 
management of the Patent-office. The sa me law of 1852 enacted 
that such person or persons as her jesty should choose to 
appoint were to be Commissioners of Patents. Her Majesty, how- 
ever, had never re any person or persons to the 
Patent-office, and it was a very great wonder that it been 
managed so well as it had been; if it had not been for Mr. Wood- 
croft, a good man of business, ing the office so well, he believed 
the office would now be nowhere. The Commissioners of Patents 
frequently did not meet for six or nine months, and they had even 
gone as long as two and a-half years without rye all. When 
they did meet it was only to sign the report that Mr. Woodcroft 
drawn up. Mr. Woodcroft himself was entirely without any 
power to make improvements and alterations. He had not even 
power to print the catalogue of the library which had been lying in 
manuscript for the last five years. The authorities of the British 
Museum admitted that the li of the Patent-office was one of 
the best technical and scientific libraries in the country, and yet 
the Lord Chancellor and Patent Commissioners would not sanction 
the expense of printing it. Then there was another most impor- 
tant point, namely, that the provisional ification would be 
po do done away with by the new bill. who had had much 
to do with patents knew that the provisional specification was a 
most useful arrangement, by which the patentee could secure him- 
self and have time to make a proper ification. If called upon to 
make a specification at the moment he could not always do it so 
thoroughly or completely as he could if more time were allowed. 
Six months given for the completion of the specification after the 
apne protection had been granted enabled him to continue 
is experiments without the risk of being robbed by others, and to 
make a full, true and good specification often embracing the results 
of some of his later experiments. He believed they were all agreed 
that the provisional specification was a good thing, and yet the pro- 
bill swept it away. Then there were examiners to be 
appointed who would be entirely irresponsible; they would be 
something like the examiners of the Patent-office in America, and 
he must say that the action of those examiners was not satisfac- 
tory. There was a staff of about 400 persons appointed. If an 
invention was reported upon adversely there was then a reference 
to other examiners, then to the commissioners, and y it was 
referred to the head commissioner, and sometimes after having 
me through several steps at great expense and great delay, the 
ead commissioner reversed everything that had been done before. 
A friend of his had been at some trouble in drawing up a list of 
cases showing the unsatisfactory working of the system. He had 
great pleasure in res the resolution, 

Mr. William Smith, in seconding the resolution, said he entirely 
concurred in what had fallen from Mr. Cowper. He had looked 
into the contents of the bill, and had made some inquiries as to 
its history. He did not find that there had been any meeting of 
the commissioners on the subject, though one might naturally 
suppose that such a matter would captaial y lead to a meeting of 
that body to discuss what should and what should not be imported 
into the bill. He found also that the Attorney and Solicitor- 
General had never been consulted, and curiously enough, Mr. 
Woodcroft, a gentl in whom was centred the whole of the 
information in connection with the Patent-office, and the ini 
tration of the patent law, had not been considered. He was not, 
therefore, surprised that a bill should be introduced which gave no 
satisfaction to any one except to the enemies of patent laws. It 
was clear that the measure had been framed entirely for the 
purpose of neutralising those laws. It was, in truth, “‘a delusion, 
a mockery, and a snare,” a snare it most certainly was. Mr. Cowper 
had mentioned ten, but he believed there were in reality seventeen 
cases in which the administration of the patent law was placed 
solely and exclusively in the hands of the Lord Chancellor. Any- 
thing more opposed to public policy than the Lord Chancellor's 
bill it was scarcely possible to conceive. He maintained that the 
present eminence of this country was to a great extent due to the 
wise provision that had been made in regard to patents, but the 
Lord Chancellor's bill would take away all protection from that 
important class of property known as invention, and unless a 
strong effort were made by all the important interests of the 
country to ae progress of the bill, the results would be very 
disastrous. e og a of protecting the rights of inventors 
by patent was, he believed, admitted on all hands, except by 
some few Macfies, and others, as to whose motives one 
could easily arrive at a conclusion. In the opinion certainly of a 
vast majority of the intelligent men of this country, the patent 
law had proved a great boon, and would continue to do so. The 
prosperity of the manufacturing interest of this country, and 
of the trading and ial interests, had been materially benefited 
by the maintenance of the patent law. The advantages of the 

rovisional specification had not been over-stated by Mr. Cowper. 
The model upon which it appeared the bill had been drawn was the 
American patent law, and anything more abgurd it was scarcely 
ible to conceive. The administration of the American patent 

w was the worst in the world. Too much attention could not be 
drawn to a subject on which Mr. Cowper had not touched, that of 
giving a fair price for an extended period. He did not believe that 
it was to the interest of the Government, or of public policy, to tax 
inventors, in the manner in which they were at present taxed, by 
making them pay £25 for the first step, £50 at the end of the third 

ear, and £100 at the end of the seventh year. Fourteen years 
had been found by those experienced in connection with the 
working out of inventions to be but a short time, but in the proposed 
bill the Lord Chancellor had a right of granting a patent for only 
seven years. The thing was absurd. Twenty-one or twenty-eight 
years was the least period for which an inventor should be protected 
in this country. Take the case of any great invention, Mr. 
Bessemer’s for instance; during the first seven years what did Mr. 
Bessemer do? He had to stand a great deal of sneering and 

rophesying about utter failure, and about the poor Precmemere. | con 

ition in which he was; it was not until seven years had passed 
that Mr. Bessemer began to realise anything. He was glad, how- 
ever, that he had now realised sufficient to render it impossible for 
him to get a prolongation of the original patent, but if there was 
anything that deserved a life of twenty-one years, it was such an 
invention as that. That was only one instance, and he was quite 
sure that many others would be within the knowledge of many of 
those present, 

Mr. Carpmael said he was not one of the requisitionists on the 
present occasion, but the subject was one to which he had given a 
great deal of thought, and therefore he trusted that he would have 
their indulgence for a few moments. He would not detain them 
on the question of the general policy of the patent laws, as they 
all knew how important an invention was to the = and pros- 
perity of the manufactures of this country; and they also were 
aware that to bring an invention toa su issue, not only 
was originality of mind required and great enterprise and perse- 
verance, but also the expenditure of frequently very large sums of 
money. He would not then combat the delusion that inventors 
would invent for fame alone. It was well known that they could 
not do so even if they would. Where did the capital come from 
to pay for experiments and failures, and so forth? There were, 
fortunately, persons who were willing to risk capital for the 
development of a new invention, but to sink capital without ho 
of a was a thing for which very few competitors would 
found. If the country desired inventions to be made it must pay 
for them in some form or other. There must be room for the 
inventor to succeed in the battle of life in the competition that 
~ on, otherwise the race of inventors may soon become extinct. 

the House of Lords, from the debates which took place on the 
second reading of this bill, they learned that public opinion was not 














at t sufficiently educated to allow of the abolition of patents, 
but this was a bill which would pave the way for this not very 
desirable consummation. No bill which was introduced to the notice 
of Parliament on the subject of patents could be satisfactory to 
inventors or those who sympathised with them. For example, he 
was one of those who consi that examination and investiga- 
tion of —— for letters patent in some form or another was 
desirable, but when he asked himself the question, “Is the exami- 
nation contemplated by the promoters of this bill a fair and bond 
Jide honest examination, or is it not, on the contrary, the wholesale 
rejection of applications for letters patent which will be expected 
at the hands of examiners?’ he knew not what to reply. 
There was nothing whatever in the bill to prevent its used 
as an instrument of wholesale slaughter of patents. He not 
really agree with those who considered that no examination on 
applications for patents was desirab] ppeared to him most 
desirable in the interests of the inventor that the patent should 
represent something more than merely his own assertion, his own 
statement of opinion, that he was entitled to levy certain rates 
on manufacturers. The patent at present represented nothi 
more than this. It was but natural that patents should be 

upon with suspicion, and that suspicion very naturally detracted 
from the value of patent property. The patent ought to represent 
the opinion of an independent and competent authority t the 
inventor was really entitled to that which he claimed. When he 
looked upon the bill, the first blot he saw upon it was that there 
was no security of any sort that the examiners should either be 
independent or petent. Nothing was said as to the salaries 
they were to receive or to the class of man who would occupy the 
post. The appointment rested only with the Lord Chancellor, who 
they all knew was very faint in his praises of invention. So much 
for their independence. As to their competence, he found on the 
face of the bill that a legal education in itself was considered a 
sufficient qualification for a competent examiner. If there was any 
doubt as to the competence of the court of first instance, there was 
no doubt as to the court of ap He would remind them of 
the description of questions the court would have to decide— 
whether A’s machine was substantially the same as B’s machine; 
whether C’s chemical process involved the same reactions as D’s che- 
mical process, These were questions not involving any question 
of law whatever, but frequently involving questions of mecha- 
nical and chemical knowledge and . r% The bill q 
vided that questions of that sort—he did not agree with » 
Cowper on this point—should be sent for decision to a Court of 
Equity. The Lord Chancellor or judge would hear a in open 
court. He found from clause 38 t the Lord r or 
judge appointed by the Lord Chancellor is to hear, and he 
imagined that to be hearing in open court ; and if it was not so, it 
was so much the worse; but su ing it to be so, they all knew 
how the court would proceed. ie no technical or scientific 
knowledge of its own, it would proceed in the first instance to 
educate itself by examining scientific witnesses and experts for one, 
two, or three days as the case might be, which, judging by results, 
was the most expensive system of education that could be devised. 
The outcome of this examination would be two-fold. On the one 
hand, the court would be more than ever convinced that letters 
patent for invention should be abolished, and, on the other hand 
they would have the public providing a fresh proof that | 
acumen was insufficient altogether for the investigation of - 
nical and scientific subjects. The appeal should not be backwards 
for an examiner who may have some technical knowledge to a 
court who had none. On the contrary, he would say that ona 
Commission of Patents, say three men of eminent scientific abilities 
should be placed and paid as they ought to be paid; their duties 
would not be less responsible than those of the judgments of the 
superior courts, and why should their pay be less. ese should form 
the court of appeal, strengthened, if necessary, by adding not more 
than one lawyer, and in this way would be provided as perfect 
machinery for the control of the issue of letters patent as it would be 
possible to devise. He would go one step further. He would refer 
to the said commissioners all questions involving the infringement of 
letters patent for invention. A thoroughly sound foundation 
would then be made for the superstructure. For his own part he 
did not think that it ought to differ very widely from thas which 
the bill provided, although many improvements of detail were pos- 
sible | advisable. He did not propose then, however, to discuss 
questions of detail, but simply to concentrate their attention upon 
what appeared to him to be the main points, namely, that there 
ought to beon the Commission of Patents men eminent in the ed 
sciences ; that these men should have a thorough control of some 
such system of examination as was provided by the bill ; that they 
should t be a court of appeal from all acts of their subordinates, and 
more than that, he hoped there were no lawyers present, because he 
felt that what he was to say would shock them greatly—let them 
be the sole arbitrators of all questions involving the infringement 
of the patent laws. If they did less than that no doubt they 
would be able to palliate some existing evils, but they would fail to 
have made a sound foundation for the patent laws. 

Mr. Cowper said it was stated in clause 38 of the bill that no 
appeal should lie from any determination or order of the Lord 
Chancellor. : 

Mr. Carpmael said there was no appeal, but it was only 
charitable to sup that the cases were heard in open court. 

Mr. Smith said it was evidently an appeal from Cesar to Cesar, 
and it might be to Cwsar in open court. He did not think that 
Mr. Carpmael thoroughly expressed the opinions of a large section 
of the -—~ of inventors, and of those who had an interest in 
invention, in saying that some system of examination was desired. 
He believed if all the inventors in the country were polled, it 
would be found that rather than have such an examination as was 
provided for in the bill, or even as that shadowed forth by Mr. 
Carpmael, they would prefer to take their chance. They were the 
best judges of what they wanted, and the question of whether 
there was any infringement of a — could easily be dealt with. 
The best method to employ, in the opinion of a number of 
persons, was to have a r number of libraries offering facili 
of examination to all inventors, so that a that bee! 

d be far better ti 
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done could be easily ascertained. This wo' han 
the employment of an expensive staff of examiners, who after all 
might not thoroughly understand the inventions submitted to 
them. It would be better to ad the French — which 
gave a patent to any one who brought his money with him. 
Mr. Camplin said he believed there was a great feeling amongst 
inventors in favour of a proper system of examination. 
that such an examination, as he pointed out to an inventor, that he 
could not get a valid patent by reason of want of novelty or other 
causes, was no doubt a desirable thing. He also had a feeling w 
ing into the matter somewhat akin to that expressed by Mr. 
Emi for he thought that an examination into the 7 of an 
invention must always be a matter of considerable difficulty, and 
unless there were at the a full and complete. indexes, 
iving an opportunity to the examiners of going in e 
Sie t neil that had been already passed, the office 
of examiner would be a useless one—it would be impos- 
sible for them to do their work satisfactorily without 
having all those appliances at hand. If, however, those in- 
dexes and appliances were placed at the service of inventors 
they might enable them to do for themselves the very thing which the 
expensive examiners were appointed to effect. ith regard to the 
abolition of the provisional specification, it should be observed that 
the Lord Chancellor did not abolish provisional protection—he 
gave provisional protection, but upon a complete specification. He 
also permitted supplementary matter to be added to a full specifi- 
cation ; that greatly altered the complexion of his bill in regard to 
po a ee gg eng es ion, but it did not alto- 
gether alter it. A man to go to the Patent-office and to give 
what was supposed to be a complete specification. He would do 
it at the spur of the moment when he had not an opportunity of 
properly going into the details of his invention, so that it would be 
a most imperfect document ; he was then to have an opportunity 
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o patch it up into a complete specification. Such a document | mine. I consider that the first inventor of forty years ago may | Dr. Siemens said when he entered the room he did not know 
would be inferior to the tspecification, which chalked | have had the same idea. Other le have tried to do the thing, | what the nature of the resolutions would be that would be pre- 
down certain general features of the invention without going into | but they never succeeded in doing it until I did it. Therefore | sented to the meeting, but whatever they might be, he was quite 
details. The provisional ification was of great importance to | there must be something in my invention. I have no objection | sure that they would be in favour of patent laws. He thought 
the working class of inventors for two or three reasons. In the | to say I have before me the prior invention, but I point out that my | they had all learned a lesson within the last few months. It was 


first place, they were notlikely to be able to put their ideas intosuch 
aform as wouldsatisfy the requirements of the law. They would 
therefore require professional assistance, which would entail con 
siderable expense at the outset ; during all that time they would be 
waiting for any protection which might enable them to negotiate 
with employers or capitalists with a view of — their invention 
carried out. Nearly all the petitions that had been sent to the 
House of Commons on the subject spoke of the abolition of the 
rovisional protection as a thing that would be greatly detrimental 
0 the class of inventors. 

The motion was then put and carried unanimously. 

Mr. E. Newton said that the object of the resolution which was 
passed appeared to him to have been to get rid of the bill alto- 
gether, and perhaps that was cutting the Gortian knot in the right 
Mar’ because unless some very serious alterations were made in the 
bill, there was no doubt that it was intended for the purpose of 
abolishing patents altogether,, But inasmuch as they must be 
prepared for the bill passing the second reading and getting into 
committee, it became necessary first to consider in what way the 
bill should be amended, or whether they should or should not 
point out some things that really i excision from the bill 
and that some others should be introduced in their stead. A good 
deal had said about provisional specification and examination. 
He quite agreed that it would be better to retain the provisional 
specification. Asthe bill was —— framed, it became abso- 
lutely n to retain a provisional specification, because, as 
had said before, it gave an opportunity to a poor inventor to 
put down his ideas in a rough way, and to get a protection which 
would enable him to go to employer or capitalist, and enable 
him to work out his invention. It was all very well to say that 
England was the only a gave isional protection. Tt 
was the only country in which a general description of an invention 
could be deposited, and a protection of some kind or other obtained 
for it. In all other countries a detailed description had to be 
given illustrated with drawings, and sometimes with a model, 
setting forth the whole nature and object and scope of 
the invention ; but those who stated that forgot one 
thing. In the first , for instance, in America patents 
Sedpfuss Shy ‘Pere cine Sots Oapeactre ; bes bopeed thot tn Pras 

ey were less expensive ; but beyond that, in ce 
the existence of the patent various improvements and ad- 
ditions could be added on to the original invention, and therefore 
if something has been omitted in the original specification it could 
be added on time to time as these things occurred. In America 
the Swe could be re-issued, the original patent could be delivered 
up if it was found defective in some points, and 7 that had 
not been properly described in the drawing could be included in 
the re-issue. Under these circumstances it appeared to him that 
England was in a totally different position to foreign countries in 
regard to this question. As examination, he was one of 
those who originally ety objected to it, because he had seen 
the absurdity of it in the United States. The examination there 
‘was supp and theoretical. The law was as good as it could be, 
but it worked exceedingly bad. He had seen instances in which 
inventions had been patented over and over again. Mr. Cowper, 
he knew, had before him a number of extraordinary instances in 
which inventions had been patented over and over again in the 
United States, notwithstanding the boasted examinations which 
these things are su to have gone through. He 
with Mr. Carpmael that an examination of some kind would be 
an advantage. It would take from the patent agents a vast 
responsibility which they did not care to incur, although they were 
very well paid for it. It was a very serious matter when he talked 
about examinations; they must remember that there were 
examinations and examinations. What had they got in the bill? 
There was an examination which was to extend to six points. The 
first was “‘whether an invention isa proper subject for a patent 
within the statute of monopolies.” That might be a reasonable 
thing to investigate. The second was: ‘‘ whether the specification 
is sufficient.” That was, whether it properly described or ascer- 
tained the nature of the invention, wn in what manner the same 
should be performed. That was a reasonable thing to expect 
examiners to do. The third was: “ whether the invention appears 
open to pe en on the ground of want of novelty as far as can be 
ascertained by such examinations as prescribed of former specifica; 
tions or other documents in the Patent-office.” If that were pro- 
perly carried out it would no doubt bea great advan to the 
inventor; because by filing his application—which would only accord- 
ing to the schedule cost him £5—he would be able to ascertain with a 
tolerable degree of certainty that the examination was properly 
carried out, that his invention was really new, and that there was 
nothing in the Patent-office that would detract from that novelty. 
But it would also be found that an examiner was also to say: 
** whether the invention is in its nature wholly or mainly a ohn Ai 
nation of known machinery, substances or processes.” t had 
the examiner to do with that? They were quite capable of ascer- 
taining that themselves. Then it went on further tosay: ‘whether 
— being had to the last-mentioned circumstances” (namely, 
whether it was a conglomeration of a lot of processes; and it might 
be a valuable thing if it was a combination of known things) “‘ the 
invention isnot of great importance or great utility, or for an 
otherreason itis expedient that the duration of the patent, if gianted, 
should be limited to seven years.” He was sure that those 
present would bear him out that in nine cases out of ten or in 99 
out cf 100, inventions did not realise anything like what they ought 
in the first seven years of the patent. erefore to grant to aman 
a patent for seven years was just deluding him, because although 
there was in another part of the bill a clause whereby the Lord 
Chancellor was empowered to extend the time, it was at his will 
or Peers whether he should do so or not. uently it might 
be looked upon as if he would not. At any rate it was perfectly 
clear that no same man would evergive an inventor a sum of money 
for his patent that had run six years and had only one year to run 
with a chance of getting the Lord Chancellor to.be induced to 
extend it. The thing was absurd. The next point was that this 
ible examiner is to determine: ‘‘ whether by reason of 
the frivolous character of the invention it is worthy or nota 
patent.” With that idea of course they would all be perfectly in 
accord. It would never do to allow or d examiner or any board to 
decide that question. He was quitesure that the president, acquainted 
as he was with these things, would never take u 
decide whether any invention is frivolous or not. 
t be declared frivolous at the time and of no great utility, 
which might turn out to be a wonderfully good thing and realise a 
+ deal of money to the inventor. Under these circumstances, 
was of opinion—and they would be of opinion with him—that 
if there was to be any preliminary examination it should be con- 
fined to the first three points set down, and the others should ab- 
solutely be taken out. He would therefore move :—‘‘1. That any 
liminary examination of applications for letters patent that may be 
ereafter instituted should not extend beyond the questions whether 
the specifications are clear, and whether the invention is open to ob- 
jection on the ground of want of novelty, regard being had to prior 
publications in the Patent-office. 2. That an adverse report should 
not disentitle an wero toa patent. 3. That in lieu of the pro- 
posed publication of reports (which would in many instances opera’ 
unjustly) the applicant should merely be required to insert in his 
fication an acknowledgment of the existence of the prior matter 
ound and pointed out by the Patent-office officials, with a clear 
statement of what he claims notwithstanding.” The meaning of 
that was that, supposing A applied for a patent for im’ ents 
in steam engines, the examiner would say, ‘‘I have fi B’s patent 
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any inventions 


forty years ago, and it seems to m2 to be the same thing ; you have 
the same object in view and there is a very great simi 
” A would say, “it may be your opinion, but it is not 


‘Very well, 
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invention differs from that in such and such particulars; and 
claim this as my invention.” 

Mr. Lloyd Wise said with reference to the first of the six heads 
of examination referred to by Mr. Newton, as to whether the 
invention was a proper subject for a patent within the Statute of 
Monopolies, he had expressed his opinion that they might form a 
very proper subject for examination. He (the speaker) might be 
wrong ; but the conclusion to which he had arrived at @ con- 
sideration of the reading of that clause, was that it might almost 
include anything. It went, he thought, to the question of novelty, 
also to the question of utility, and therefore to the question of 
practicability ; so that it —— involved the pre-settlement of 


not more than two or three months ago since they had an impor- 
tant paper by the president, before the Society of Arts, on the 
question of the patent law, and at that time the voices were many 
and loud against the existing patent law. He was, perhaps, in a 
great minority in saying that he thought the existing law not bad, 
and that before they lifted a stone against it they should be very 
careful as to what t “y got in its stead. They had got something 
in its stead now, and he thought they ought to be very grateful 
to Lord Cairns for having attacked the question so boldly. 
He had benefited botn classes, both the applicants for patents 
and those opposed to them ; the former in showing them 
they really Mad a valuable patent law, which might be 








those questions which were usually reserved for more con- 
sideration before higher tribunals in the event of litigation. He 
thought that to throw upon an inventor the expense of meeting all 
would, in the first instance, be a very sad mistake. It would come 
to this, that the inquiry would never be conducted with real 
efficiency, and he thought the result would often be—unless patents 
were practically abolished—to give a false colouring to the value 
of a patent. e second point, as to whether the specification was 
sufficient, might very properly be examined into within certain 
limits ; that is to say, as pointed out by the Patent Law Com- 
mittee—from the chairman of which he hoped the meeting would 
have a few observations—the committee proposed that the exami- 
nation should be as to whether the ification was sufficient in 
point of form, and that it accorded with the title of the provisional 

ification. That was something like a practical limitation of 

the scope of examination on that head. If they were to say 
broadly that the entire question of the sufficiency of specification 
should he gone into, the obvious reply was that such an examina- 
tion was utterly impracticable. It was impossible for any body of 
men in a very large number of cases to say whether such a specifi- 
cation mentioned all the ingredients that were to be used in order 
to attain a result which the specification stated to be the object of 
the inventor. As they all knew, it required very close examina- 
tion and very many experiments to make certain, even in the case 
of a mechanical invention, whether the parts were properly appor- 
tioned and arranged to fulfil their office. Therefore the resolution 
before the meeting of contracting the examination and the specifi- 
cation within the reasonable limits. The third point was: 
‘whether the invention appeared open to objection on the ground 
of want of novelty as far as can be ascertained by such examination 
as prescribed of former specifications or other documents and speci- 
fications in the Patent-office.” He was one of those who thought 
that examination on that head was a very desirable thing. If at 
the present time an inventor sought a — the first thing he 
was told to do was to ascertain that he had not been anticipated. 
He went to the Patent-office, and was utterly at a loss to know 
where to finish his examination or under what heads to look. The 
indexes were as far as they went, but they were far from 
— and he had a laborious job and got disgusted long before 

e had really done what he ought to have done. There ought to 
be proper indexes and a regular staff of examining officials or clerks 
who would have the work apportioned to them according to 
different classes, and who would to a certain extent become au fait 
in their particular department, and would be able readily to point 
out rocks ahead to an intending patentee, and enable him to steer 
clear of those things which at the present time, if he knew of them, 
he would steer clear of. But then if it was to be said that they 
were to determine if his patent was a valid one; if, in fact, it was 
to be said that they would have to determine if he had a sufficient 
amount of invention left to enable him to support a patent at law, 
then they were entering upon a question which should be reserved 
for consideration by a higher tribunal. The Court of Appeal 

rovided by the bill was the Lord Chancellor’s Court, and the Lord 
Chancellor himself was to hear all those cases, although one would 
suppose that he had already more than enough to do. He thought 
the intention of the bill became very evident when it was borne in 
mind that he undertook to do all that additional work. The fourth 
head was: ‘‘whether the invention is in the nature wholly or 
mainly of a combination of known machinery, substances or pro- 
cesses.” This seemed to be rather absurd, because he did not see 
at present how a patent could be ing else than one of these 
things. The fifth head was: “‘ w er, with regard being had to 
the -mentioned circumstances, the invention is not of t 
importance or great utlility, or for any other reason it is ex t 
that the duration of the patent to be granted, if any, should be 
limited to seven ” The sixth point was: ‘‘whether by 
reason of the frivolous character of the invention it is worthy or 
not of the patent.” Those were points as to which he rather 
differed from Mr. Carpmael. He should be glad to bow to his great 
experience, but on that head he thought it would be conceding too 
much to his ae . Jane - os . 
Mr. Carpmael: I expressly gua: myself against being taken 
to acquiesce in the details. These are points of detail that I cer- 
tainly with you upon. 

Mr. Wise: I take it you would not an examinations. 

Mr. Carpmael: Certainly not on frivolity. 
Mr. Wise said that the only remaining point in the bill was that 
it must depend upon the report of the examiner whether the patent 
was allowed or not; and then it went on to say that the commis- 
sioners should publish the application, specification, and relative 
documents and reports, and that the reports should be annexed to 
and always go with the ification. me years ago there was a 
committee appointed by the Social Science Association, and of that 
committee he believed the president and the chairman of the 
Patent Law Committee were members. One of its recommendations 
was that there should be an examination as to novelty, but that 
an applicant should be entitled to a patent notwithstanding an 
adverse from the examiners on several conditions, one of 
which was that the adverse report should be recorded and annexed 
to the specification. He thought that the committee could not have 
taken into consideration what would have practically been the 
effect of an adverse report. Supposing the great invention of Mr. 
Siemens’ — erative barge , the patent for which = refused in 
Prussia, emana’ rom @ poor man, aad su i 
a law based upon that recommendation had been caleved, 
and that a patent had been granted for that furnace with a report 
annexed to it, or one that might be seen by paying a trifle, to the 
effect that, in the judgment of the officials, though that patent 
was granted it was not sound; now that was a patent requiring a 
1 amount of capital to introduce it, and he asked them as men 
of business whether there was anyone there who would, in the 
teeth of such an adverse report, take part in providing the capital 
to introduce such an invention? Surely the difficulties to be con- 
tended against in practically carrying out an invention were 
sufficiently onerous without a patentee having the strongest arm of 
the law raised against him at the very outset. Hedid not hesitate 
to say, if such reports were to be published, that nine-tenths of the 
inventions which at first sight appeared to be comparatively unim- 
portant, and which turned out to be of immense practical value, 
would be stifled at the very outset. This proposal, that 
notwithstanding the adverse opinions of examiners’ patents 
would be allowed, had been sup; by the Associated 
Chambers of Commerce, the of Arts, the Society for 
, and others, and was a v 
good one if taken in conjunction with the proviso in Mr. Newton's 
resolution, that adverse should not be published, the 
examination being one as to novelty alone. If the ion of an 
acknowledgment of prior matter in the specification was required, 
the public would be effectually informed as to the nature of the 
invention. - If it ited to the patentee would not take’ 
a patent for it, because on the face of this t he was bound 











ptible of improvement in detail, but which contained 
many important provisions which distinguished the English patent 
law before the patent law of other nati Opr ts of patents 
would have learned by this time that it was not so easy to knock 
patents on the head. The opposition that had been faised against 
the provisions of the bill now before Parliament were so decided 
and so well supported by reason, that he doubted very much 
whether the bill would go on, and perhaps next year or at some 
future time there would be a bill which would not attempt to under- 
mine the patent laws, but which would be conceived with a view 
of impro them. In that case he was sure thatall true friends 
of industria! ,» whomhe would identify with friends of 
patent administration, would support such a measure. There seemed 
now to be very little difference of opinion with regard to the main 
features of such a patent law as would satisfy all classes. The 
most difficult point, and one on which they had that day heard 
different opinions expressed, was that of preliminary examination. 
Looking to the working of that system in other countries, it was 
found that it existed in America anj in Prussia. In America 
it existed with a bias in favour of inventors. The American Legis- 
lature favoured the applicant, and if any abuses arose, they were 
abuses inherent to that system of examination with power of 
rejection. In Prussia there was a system of examination with a 
bias against patent laws altogether. It appeared to him if the bill of 
Lord Cairns was to into law, the examinations would approach 
more nearly to the an, The issi ppointed would 
be instructed to seek for an excuse to refuse them, rather than try 
to a application in such a way as to give the a 
the benefit of the patent, and that being the case, he th t they 
should be very careful how to accept this clause of the bill. The 
question was involved in difficulty, and he must say that he had 
not found a formula that would altogether satisfy his own mind. 
Examination was decidedly useful ; it gave the applicant informa- 
tion which must be useful, if it would stop there. He went to his 
patent agent with the view to ascertain, in the first instance, 
whether there was room for the patent ; and after that question 
had been answered in the affirmative, he gave his agent instructions 
to proceed with the patent. The patent agent sometimes received 
instruction to make an elaborate search. This search was natu- 
rally costly, and many an inventor would not be willing or able to 
incur the necessary expenses of thatexamination. He, on the other 
hand, would have to pay a considerable sum of money which was 
now accumulating in a sinking fund, and what was more natural 
than to say, “‘ Relieve the applicant from those questions for the 
onus of ing this search for himself or through his agent, and give 
him the information he desires for the fees he has to pay.” If that was 
carried out with an idea not to baffle the applicant or unduly to 
foster him on the other hand, but simply to give him such infor- 
mation as would enable him to adopt the true course with 
to his invention, that would be an undoubted benefit. W: it 
not therefore be sufficient for the examiner to point out to him 
clearly what had been done and what had been proposed to be 
done, and to warn him that in his claims he must avoid those 
breakers ahead? Nothing more was necessary. They need not go 
the length of printing a condemnation upon his very door. we 
might tell him, “ that, and the other, is known; is published; 
avoid it; but we do not advise you to proceed or not proceed with 
your application.” Some such medium course would probably get 
rid of the difficulty, which was a real one; but in all other respects 
he thought that the friends of the patent law, and those who had 
had experience of patents, seemed to be all agreed. So that it was 
unnecessary for him to enlarge upon any portion of the bill. He 
could therefore concur with the resolution that had been pro- 
posed and seconded, and he hoped it would be carried. 

Mr. Cowper said that clause 16 showed the sort of animus that 
there was in the bill. It enabled any ot ta @ person 
totally uninterested—to petition the Lord Chancellor against a 
patent ; so that as a matter of fact they had only to put up one of 
the clerks in the office to oppose every patent. 

Mr. Napier thought the bill should not pass in its present 
form. ere was a strong feeling in favour of patents. He 
had been connected with r Bg for many years as manufacturer 
and patentee, and when he read the bill he was very sorry to think 
that the Lord Chancellor should have framed it. As far as he 
could judge, it seemed to be ignorantly framed. Having had to 
do with a large number of patents, he th t it was ly neces- 
sary to have a provisi specification. In fact, there was no 

visional specification in the bill, there was something else. He 
had not thought over the watter, but in his opinion a provisional 
specification was preferable. If there were no provisional specifi- 
cation it would be impossible, as far as he could see, to commence 
operations without running the risk of time and money being 
thrown away. He thought it was undesirable in any way to limit 
and tie u the patentee, It had been said that the patentee should 
be looked after, that he should be patronised; but he was afraid that 











in the —“¢: rs EO there a t = i ing the 
tentee. Indeed, the patentee did not require patronage; he re- 
cawed to be left alone, to have freedom. § ing for himself, if he 


wanted any one to examine what he considered an invention, he 
would ask them. “If the patentee wanted assistance it should be 
furnished to him for nothing, and if that were dune then the 

patentee would be in a right position. A patentee was naturall 

anxious to know whether there had been a previous patent whic 
he would infringe He did not want to take out a patent 
which had been taken out before, because he knew that the result 
would be to ruin himself in that particular thing. Therefore he 
was very anxious for his own safety. But at the present time he 
could not get safety even spending his own exertions in 
looking after patents. If he went to the Patent-office he found cata- 
logues, but the means of referring to them was so difficult that he got 
and turned away. Until within the last few years he could 
not look into the recent papers without great loss of time. He himself 
had looked them up during the last few years, but unfortunately he 
found he had not looked ong enough ; and he was disgusted on 
looking a little farther to find that he was trenching on another 
tent, and that he had to relinquish what he th t was anew 
nvention. He therefore thought it was very desirable to leave 
the patentee alone. He was a very person, in fact the 
whole of the progress of the country depended upon the inventor. 
That was sa; a great deal, but if they looked into the library 
of the Patent-office and ‘scanned the amount of mind that they 
found there shown in print, and if they could only suppose how in 
any other way but by t law that mind had been used for the 
improvements which they found there indicated, he thought it 
would be impossible to conceive how by any other means than by 
patent law t should have been so much progress made. There 
were many other points in reference to the new bill which might 
referred to, but as it seemed very likely that it would drop he 
did not think it necessary to take up the time of the longer. 
Mr. Smith said that it was true that the might 
i present on 





to see what it amounted to. He begged to second Mr. Newton's 
resolution. 
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he large surplus fund referred to by Mr. Siemens, now reachi 
‘be colossal amount of a million sterling, might be well emplo od 
in reducing the amount paid by inventors, most of which was taken 
out of the pockets of poor men. It might be well to adopt the 
French system and require payment of, say £5, on application, and 
£5 a year afterwards, He did not wish to see patentees }atronised, 
but every means should be given them to enable them tv judge for 
themselves, and also to employ such men as Mr. Carpmiael, from 
whom they would get more assistance than they could from a large 
staff of examiners. He would give inventors the full benefit by 
taking off the enormous taxation in the third and seventh years, 
and making the payment an annual one, so that the patent could 
be at any time. 

Mr. Carpmael said there were no doubt abuses in the American 
system, but they had been often exaggerated. There was a reason 
for those abuses that did not exist in England. The American 
Civil Service was entirely political, and every one of the staff of 
the Patent-office had to subscribe a part of his salary to keep his 
party in office. With regard to the search, Dr. Siemens said that 
a search by a patent agent was expensive, and it could not be 
otherwise. When a patent agent was instructed to make a search 
he had to build a scaffolding for the purpose, but in a Government 
department there would be a scaffulding available for the public 
generally. As to the publication of an adverse report, no doubt it 
would, as things are, be injurious, because it would go before a 
court altogether destitute of scientific and technical knowledge. In 
the case of an appeal from examiners having but little technical 
knowledge to a court with superior technical knowledge there would 
be no such terrors in an adverse report; in fact, with a good case 
he would rather go to the court with an adverse than with a 
favourable report. The great want was—but it was difficult to 
realise it—to depose the lawyer from his present supremacy in the 
administration of the patent law, and to put its administration 
into the hands of those who by their education and modes of 
thought were competent to deal with manufacturing and scientific 
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r. Wise said that the reports, coming, perhaps, from men who 
had crotchets of their own, would not always be what was desired ; 
they would be matters of opinion, which would never in a com- 
mercial sense carry great weight as against a patentee. 

The resolution was then put and unanimously agreed to. 

Mr. Tweddell proposed the] next resolution :—*‘ That inasmuch 
as the changes in the law proposed by the bill now before Parlia- 
ment differ materially from the recommendations of the Royal 
Commission, 1865, and of the Select Committee of 1872, it is ex- 

ient that no legislation on the basis of the bill now before Par- 
iament should take place without special reference to a Select 
Committee.” He said : The object of the resolution was to prevent 
the necessity of going into details on that occasion, because an 
opportunity would be afforded for doing so by the Bay a 
committee before any new bill was brought forward. e great 
thing for inventors and patentees was to be let alone. There 


— to be no opponents present at the meeting. Due notice. 


given of it, and it was only fair to assume that if any of 
the members of the institution had been in favour of the bill if 
would have come forward toexpress their views. For himself, 
he had had experience in bringing forward ‘‘ novelties,” some of 
which he had patented, and others not. There was a point to 
which he th t sufficient attention had not been given, in regard 
to “frivolous” patents, which prevented men from carrying out 
ordinary inventions which they did not think worth a patent, but 
which still brought in a considerable profit, being simply the results 
of an engi ing education. When such a person a forward 
adesign he wassometimes prevented from carrying it out by someone 
who had come across the ( aetto invention but had had no trouble 
in working it out, and obtained a patent for it. That was one 
objection to patents if there was not asufficient examination, but he 
could not see how any board of examiners such as that contemplated 
by the bill could give a verdict that would be satisfi to any- 
one. He had taken out patents in America, France, and jum. 
In France and Belgium there was nothing to do but to ask for a 
patent, and he valued it according to the facility with which it 
was given. In America the process was very long ; and te 
patents were required for diff t details that would be 
included in one patent in England. That brought up the cost 
to about the same amount as in this country. He did not see how 
they could do much better thaa carry out the Act of 1852 in its 
integrity. The bill of the Lord Chancellor was wholly uncalled 
for. Patentees had not agitated for it, and he did not regard the 
House of Lords as a body well qualified to ju of their require- 
ments. He thought the bill would have very little chance in the 
House of Commons. 

Mr. Halpin seconded the motion. 

Mr. Campin said he would refer to one or two pints of detail, 
showing the necessity of referring the matter to a Select Com- 
mittee. The bill provided for examiners and assistant-examiners, 
but nothing was said as to their respective functions. In America 
that matter was put into regular a and the functions of the 
different officers were all specified. en the clause with — 
to foreign inventions was wn into such a shape as to include 
colonial inventions ; and it was also so worded that if a person went 
to India and patented an invention there, and then sent it home to 
be patented in England, if he did not keep up the patent in India 
he was liable to lose the patent in a 

Mr. Newton said that under the clause in question, if a man 
sold his foreign — and the purchaser abroad chose to let it 

, the English patent would also go. 

r. Campin said it should be borne in mind that in America a 
man had a sort of inchoate protection before he took out his 

tent. 

-~ Wise said he thought it a mistake to say that patents 
granted for frivolous things stood in the way of bond fide inven- 
tions. If they stood in the way of such inventions they could not 
be frivolous. He agreed with Mr. Tweddell as to the Act of 1852; 
and when before the Select Committee he recommended that that 
Act should be carried out, and pointed out a number of things that 
might be done under it. The recommendations that he then 
handed in were widely approved, and, —s. others, by Mr. 





Webster. He thought that attention migh paid to those 
recommendations, 

Mr. Smith said there were many points in regard to which the 
old Act had not been carried out. 


The President said there could be no doubt that it had not had 


fai ne. 
e resolution was a and carried. 

Mr. Smith said that since he came into the room he thought it 
advisable to such a resolution as the following :—‘‘ That this 
meeting is o' jiaion that many of the provisions in the Lord 
Chancellor’s Bill are contrary to public policy, and an interference 
with the admitted rights of inventors and others connected with 
property in invention.” It was rather, he thought, a declaratory 
resolution, following out, to some extent, those which had been 
already put, though not so distinctly put, and he thought it would 

an answer to the question as to whether the ting would be 
of opinion that the rights of inventors had in any way been 
interfered with. 

Mr. Newton seconded the resolution, which was carried. 

Mr. Paget proposed that a petition be presented to Parliament 
against the embodying the views of the meeting, and that the 
president be enthietinel to sign the petition on of the Insti- 
tution of Mechanical Engineers. He said he had some hesitation 
in proposing the resolution, as he disliked the notion of 
kicking anyone when he was down. He regarded the bill 


came in roaring in the House of Lords reduced its tone 
to a bleat in the House of Commons might be moribund, 
it was not dead. It was in a fair way Eye t 
session, but it might come to life again next 

that no dissentient voice would be raised against the 

Tn seventeen places in the bill the Lord Chancellor was given power 








to stop a patent, and it was notorious that the present Lord Chan- 
cellor was of SaaS he ane icy. But 
he my py ~~ one page eye the educa classes of 
Englan a doubt as to the policy of patents. England had at- 
tained its position among the nations by the development of its 
manufacturing and commercial a with which invention, in 
its largest sense, had very much todo, He was enabled to con- 
tribute a chapter of family history in reference to that subject. 
Two generations ago an ancestor of his had the good or the ill fortune 
to invent the first knitting machine that went by steam power. 
In thore days the patent laws were extremely defective, and a 
country manufacturer = a thing of that kind hada horror 
of patents greater than was felt in the present day. His ancestor 
accordingly decided not to patent his invention, and he worked it 
on the secret plan, Every man engaged in the work had to sign a 
bond of five closely-written pages, settled by five barristers, bind- 
ing him, under a penalty of £300, not to divulge the secret, and 
not to work at knitting machines for any one else. The factory 
was watched and guarded day and night, and he had now some of 
the muskets which were used for the purpose. There was a 
system of detectives, but it was of no use, for the men ran 
to America, and took the invention with them. The system 
was carried on for some time to a limited extent, until a foreigner 
came and patented the same invention. The progress of knitting 
machinery up to that date had been a mere nothing, and this was 
an indication of what would be the state of things now if the 
patent laws were abolished. His tor, when the patent in 
question was taken out, had died, and his successors in the next 
eneration d not to oppose it, on the condition of 
ing gran’ a license for a shilling, and that document 
he still had in his possession. From that t the i 
of knitting by machinery had been more per annum than 
it had been during the previous twenty years. That showed, 
when the P ean laws were made practicable and workable, the 
stimulus they gave to industry. He need hardly say that since 
then many patents had been taken out for knitting machinery, and 
the increase in the industry of knitting had been enormous, thanks 
to the patent law. Therefore when the Lord Chancellor said in his 
“ Here, my friend, come along ; I will lead you forward,” at the 
same time he carried a knife in his hand ready to stick it in at the 
sixth rib of the patent law. He thought, as a reply to that, that 
the president should draw up a petition and embody the resolutions 
in it, and that he should sign it and send it to the Lord Chan- 


Mr. Field seconded the resolution. 

The President said he would be brief in any remarks he had to 
make, The bill, as they were aware, had passed the House of 
Lords. He had the highest — pe for that body, but he did not 
think it was a tribunal he would select for the of deter- 
mining upon the policy of the patent laws. He believed that the 
Lord Chancellor, in the very speech in which he introduced the 
bill, showed that he was not very practically acquainted with 
manufacture. His recollection was that when the Lord Chancellor 
alluded to the new process of toughening glass by steeping it when 
hot in oil, he spoke of it as being in contradistinction to that 
process ordinari F nae #9 in glass manufacture, by steeping it in 
cold water. He thought it would be found, on reference to his 
speech, that that was the Lord Chancellor’s opinion on one of the 
processes in glass manufacture. Lord Somerset who, having been 
at the head of the Admiralty, should, he thought, have had a 
little respect for inventions, was very jocose. e said that an 
inventor came and made a screw wide at one end, and then another 
came and made it narrow at that end, and that gave him the right 
of patent, on which there was great laughter. It might have 
occurred to his lordship that the whole difference between a good 
screw and a bad one lay in the form of it, and that it was not 
until after years of experiment that a good propeller was obtained. 
Evén ‘at the present day they knew it was a disgrace to 
mechanics that they could not get a propeller that would 
utilise a greater percentage of power than was got by the screw. 
But he thought it was a matter of complaint that the patent law 
was made the property of lawyers. e bill had been framed by 
a lawyer without consultation with those who did know somethi 
about it ; it entirely by several of the recommendations o 
the Commission of 1 and the Committee of 1871-2, and it con- 
tained clauses that were in themselves most prejudicial. He was 
glad that the opponents of the bill had furnished with 
powerful arguments against it at the present meeting. The 
might not be wanted for the present session, for he hoped the bi 
would be not among the “innocents,” but among the wicked that 
would be slaughtered ; but as it might revive next session, he 
hoped that the proceedings of that day would have their due 
weight ; and he hoped, if needful, that the members of the Insti- 
tution of Mechanical Engineers would meet another year to pro- 
test against a bill so injurious to the interests, not only of inven- 
tors, but of the country. 

On the motion of Mr. Wise, seconded by Mr. Smith, a vote of 
thanks was passed to the president, who briefly acknowledged the 
compliment. 

proceedings then terminated. 














STEAM BOILER EXPLOSIONS. 


On Tuesday a deputation from the Manchester Steam Users’ 
Association, consisting of Sir Thomas Bazley, M.P., Mr. Hugh 
Mason, Mr. Wright er, Mr. William Roberts, Mr. H. 
Greg, Mr. Samuel Rigby, Mr. Jabez Johnson, and Mr. Lavington 
E. Fletcher, C.E., waited upon the Home Secretary, with 
whom was Sir H. Selwin-Ib nm, to request the Govern- 
ment to deal with the subject of boiler explosions, and appoint 
official inspectors. Sir Thomas Bazley introduced the deputation, 
and drew attention to the increased number of deaths from ex- 
plosions, and said that it- required greater effort on the public's 
part to influence the Legislature in subduing the evil. The associa- 
tion had existed for twenty years; they gave their labour free, 
asked no pay, and, above all, had by their advice been the means 
of averting many calamities. Something outside their own sphere 
was, however, required, namely Government aid. Mr. Hugh 
Mason, president of the association, said it was founded, from 





Every explosion ought to be reported by the beiler owner to the 
superintendent of police in the town or district, who should let 
the Board of Trade know, and a searching investigation should 
be made by a competent’ practical engineer. On the 

showing negligence on the part of the owner, the of 
Trade should take action against the person responsible. Mr. 
Greg said some thought the cause of explosions was electricity 
and foul gases in the boilers ; but it was not so. The association 
had done much to remedy the defective management of boilers. 
Most explosions were the result of defective plates, want of proper 
attention to the preparation of steam, &c. Hie was sure if the em- 
ployers did their duty fewer deaths would be caused by boiler explo- 
sions. The Home in reply, said he had heard a very 
interesting statement about the work of the association ; he was per- 
fectly familiar with the immense amount of good accomplished by it, 
and no one regretted more than himself the great loss of life from 
carelessness and ignorance in the management of boilers. The 
subject, however, raised large issues. Sir Thomas Bazley was not 
at all surprised at the suggestion of examination i 


inspectors. 
There was, however, considerable objection to ruli land with 
armed inspection. A good deal might be done, at all events, in the 


way suggested, and certainly he had no objection to see a careful 
examination after accidents, in order that the saddle might be put 
on the -— horse. He should like to think the matter over, which 
he should do very carefully, and to consult the president of the 
Board of Trade. It was of course too late to do —s this 
session, and there was, consequently, plenty of time. He should 
not feel justified in saying more. Sir Thomas Bazley remarked 
that their object was not to compel but to induce. 





THE CHANNEL TuNNEL.—The Submarine Channel Tunnel Bill 
(projet de loi) has been adopted unanimously and without any 
material amendments by the Special Committee of the National 
Assembly, and the draught of M. Krantz’s report has been com- 
municated to the Minister of Public Works previous to being lodged 
with the Questure before the end of the week. 


THE ASSOCIATED MARINE ENGINEERS.—At the last meeting of 
this Association, held at their office, No. 14, London-street, Mr. 
Thomas Bissett in the chair, the election of the following gentle- 
men as members of the council was ed :—Mr. John 8. 
Starnes, manufacturing engineer; Messrs. E. B. Barnard, N. P. 
Burgh, G. J. Cross, W. H. Si s, D. L. irk, and John Smith, 
consulting engineers, and Mr. 8. A. Johnson, superintending 
engineer. 

PETER THE GREAT’S HOUSEHOLD FURNITURE.—It may interest 
some of our readers to know that there is now on view in London 
some noteworthy articles of furniture, said to have formerly 
belonged to the great Czar Peter, of Russia, a shipbuilder, if not 
an engineer. They consist of a sideboard, finely carved, partly, as 
affirmed, by the great Czar himself; a , and an iron chest. 
They are the property, at present, of a Russian nobleman, 
M. Gregorio Alexandrovitch Tschertkoff. They are further note- 
worthy from the fact of a notice of them which appeared in the 
London Gazette of Monday, February the 6th, to Thursday, 
February the 9th, 1698, They afford a curious glimpse into 
way of life of the + Czar, and are worth a visit. They are 
now at 39, Great pwn By Bloomsbury, for a few weeks, 
before their removal to St. Petersburgh. 


THE WooLwicH ExPLoston.—The Lords of the Saeeey have, 
with the approval of the War Office, decided upon the allowance 
to be awarded to the widows and orphans of Charles Young and 
Joseph Walstow, who were killed on the 24th of May last in the 
Royal Arsenal, Woolwich, by the explosion of a Palliser shell 
charged with gun-cotton. Mrs. Young has been granted a pension 
of £20 6s. 10d. per annum, with a tuity of £49 for herself and 
seven children, and Mrs. Walstow = been awarded a sion of 
£14 5s. a year with a bonus for herself and children of £30. It 
appears that bad Young retired from the service or been merely 
disabled he would have been entitled to 16s. per week, instead of 
which his widow is only to receive 7s. 10d. Walstow, under 
similar circumstances, would have been entitled to 14s. 5d. per 
week, whereas his widow is granted only 5s. 6d. per week. Under 
these circumstances, it is said that the jury who served at the in- 
quest are about to join in an application to the Government for a 
more liberal allowance.— Pall Mall Gazette. 

A New For» or Patent Litication.—In a recent article, com- 
menting upon the relative number of patent litigations in England, 
where they granta patent to every applicant, without official 
examination, and in this country, where we reject over five 
thousand applicants for patents yearly, and employ a standing 
force of five hundred officials to examine or assist the examiners, 
we showed that in England, out of thirty thousand law cases yearly, 
only eight were patent litigations. We further intimated that a 
very large amount of patent litigation, of a character wholly un- 
known in England, was carried on here, and was a necessary adjunct 
to our present system. We allude te the litigations before the 
Patent-office, such as re-examinations, appeals to the Board of 
Examiners, interferences, a to the commissioner in 
person, appeals from the commissioner to the district court, 
&c. A new wrinkle in this sort of litigation, and a new 
direction for appeals, has lately appeared, which seems to 
indicate that the time has come when Congress should, by the 
adoption of wise legislation, put an end to this whole business of 
Patent-office quarrelling. Among other duties of the Secretary of 
the Interior, he is required to sign all patents after they are pre- 
pared, passed, and approved by the Commissioner of Patents. On 
a recent occasion, when the commissioner, after a long and full 
argument of the matter before him, had decided the case of Pres- 
cott v. Edison, in favour of Prescott, ordering a patent to issue in 
the joint names, the defendant applied to the Secretary of the 
Interior and petitioned him not to sign or issue the patent. The 
subject of controversy was a telegraph a tus. e secretary 
granted the request, and decided to hear the argument. This was on 
the 20th of March, 1875, and no decision has been as yet reached. 
Meantime the contending parties have marshalled their legal 
forces before the secretary, consisting of six of our most able and 
expensive lawyers, have argued and re-argued, and have filed scores 








motives of humanity, by the late Sir William Fairbairn, who 
knew that boiler explosions might be prevented by the use of 
more care on the part of those engaged in their making and work- 
ing. The association overlooked about 3000, they collect informa- 
tion of a valuable kind, and visited the scene of every explosion to 
report upon the causes. There were 100,000 boilers used in manu- 
factories, upon the owners of which pressure might be used with 
the view of their pie their boilers under systematic inspection. 
The average number of explosions was one a week throughout the 
year, and the average number of deaths 60 or 70 per annum, 

ive of the wounded. They found that persons did not 
care for inspection, and that many owners shirked the responsi- 
bility of submitting their boilers to examination, lest responsibility 
of a personal character should be brought home to them in case of 
loss of life. The association had under their care the boilers of 
the House of Commons, and 150 boilers belongi ' 
Department, also 60 of Sir William Armstrong’s 
committee which sat in 1870-1 recommended the appointment of 
Government officials to make inspections. The association did not 
agree altogether with some of the conclusions of the committee, 
but they — that none but competent men should attend to 
boilers. found many boilers ought never to have been 
worked at that they were pam constructed, designed, and 
equipped, and were left in the hands of badly-paid men. They 
had often reported on defective boilers, but their warnings had 
met with no attention, and explosion soon followed. Mr. L. E. 


Fletcher, C.E., read a set forth the large amount 
Steak ak te eka. be losions, the 
causes thereof, and the entailed. Tt urged. that boiler 


explosions were not mysterious or accidental, but preventible. 





of — of printed fol-de-rol upon the subject, for the secre ’s 
consideration. If one dissatisfied applicant may thus occupy the 
secretary's time, all applicants ought to have the same privilege. 
If the secretary may nullify one legitimate decision of the Com- 
missioner of Patents, he may nullify all. The money costs of this 
one litigation before the commissioner and the secretary are stated 
to have hed, at the y t time, over fifty thousand dollars. 
Jay Gould, it is said, is an interested party on the one side, and 
the Western Union Te Company on the other. Jay is doing 
all he can to injure the Western Union Company by down 
its stock and — the stock of a rival company, of which he 
owns the control. is case is a little more prominent and has 
been more expensive than many that are litigated at the Patent- 
office. But it is notorious that a very large proportion of the 
time of the Patent-office officials is devoted, in one way or another, 
to these litigations, which, in the aggregate, involve great expense, 
but would become obsolete, as they are in England, if we were to 
adopt the English m of es the applicant to make his 
own examination if he so desires, but confining the duty of the 
Patent-office to the prompt issue of — to every applicant 
whose papers are presented in proper form. It is alleged by the 
advocates of the American system at, if our official examinations 
and Patent-office wrangles were abolished, then the courts would 
be overwhelmed with patent litigations. But the e ience of 
other nations shows that no such result would ensue. In England, 
as before stated, they have only eight patent litigations before the 
courts per annum ; while in France, Belgium, and other i 
where no official examination and no Patent-office litigations take 
place, the number of patent cases brought before the courts is very 
small,—-Scientijic American, 
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RAILWAY BRIDGE OVER THE RIVER DANUBE. 
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MARSDEN’S 





In the accompanying engravings we illustrate certain improve- 
ments recently introduced in stone-breaking and pulverising 
machinery by Mr. Marsden, of Leeds. Figs. 1 and 2 show 


|} such, it will 
| gagged, the ridge being changed for the furrow and vice versa 


of the operating faces is 


configuration 
that the fluting is zig- 


The peculiar 
be understood, 


elevations from front and back of a new combined machine and | several times ; this gives the additional wearing and crushing 
elevator for breaking ores, quartz, fossils, flints, coprolites, | surface, and prevents the escape of any material in the flakey 


granites, &c., down to one uniform size. 

The object of the invention is to simplify the plant of any one 
having to deal with hard substances, and toreduce these substances 
to powder and fine gravel with- 
out the possibility of large and 
flakey pieces being intermixed 
with the resulting sample. Take 
for instance miners, pottery, 
Dinas, and ganister clay, fire-brick 
manufactures, chemical works, 
iron works, &c., where the prin- 
ciple of disintegration both of 
ores and fuel, in order to combine 
the same more intimately for re- 
duction, is carried on. 

The machine, as shown, can 
be made in all sizes, but it is 
preferable to take a size which 
practice has determined the best, 
say 12in. by Sin. This will re- 
duce to about § cubes 10 tons of 
ore stuff per day. 

In Cornwall are to be seen 
rolls working with the raffwheel 
and returning the stuff that will 
not pass the screens to be re- 
crushed. This is exactly the 
position of this machine. All the 
material passed through the 
Blake machine is not necessarily 
reduced sufficiently the first 
time; but to accomplish this 
without further manual labour, a 
shaking screen or riddle is inter- 
posed between the delivering 
orifice and the raffwheel, which 
screen delivers the fine below, 
and passes the coarse into the 
wheel, which is of cast iron 
and wrought iron arms, having 
internal buckets, to elevate the 
stuff and feed it into the mouth 
again. Practical miners have 
pronounced this arrangement 
excellent and one greatly wanted, especially in making trials 
on the opening of new mining properties. 

The machine, weighs about 3 tons 10 ewt., and costs, we 
understand, 50 per cent. less than present machinery to do the 
same work. 

The machine; Fig. 3, is a front view of Mr. Marsden’s lever 
machine as exhibited at the Yorkshire Exhibition of Arts and 
Manufactures, and also similar to the one exhibited at the Inter- 
national Exhibition, South Kensington, last year, and awarded 
a medal. It is specially designed for fine crushing and for low 


speeds, The speed of the Blake machine being 250 revolutions | 
per minute, this machine will effect the same amount of work | 


with a speed of 125 revolutions. This is an important item 


where counter shafting is objectionable or impossible to put up. | 
The motion of the jaw is got from a crank shaft resting in short | 
arms carried at the rear of the machine, and having massive | 


fly-wheels, to one of which is attached the driving pulley. To 
this crank is coupled the connecting rod, and from thence to a 
vertical rock bar, or lever, having its fulcrum resting in dies, 
which are free to move horizontally in slots at the frame sides, 
which slots are covered by the name-plate. 

At the lower extremity of this lever, and in the same plane 
as the fulcrum at each side, is a crease or notch, into which 
works a toggle plate, its other end resting either in a notch in 
the swing jaw or the toggle block at the back of the machine ; 
by this means, as the lever rocks to and fro, the toggle plates 
which, in their normal position are straight, are—one elevated 
and the other depressed from the straight line, thus shortening 
them in the direction of the length of the machine, and allowing 
the jaw to swing back. As these plates are placed twice in a 
straight line for each revolution of the crank, two vibrations of 
the jaw are obtained. 


| form, as was the case with the original 





The size of 
the machine illustrated is 13in. by 5in. 
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SAVING LIFE AT SEA. 


Tux terrible loss of life which has occurred from time to time 
by disasters at sea has periodically stirred up public excitement 
as to the best means of saving life, and directed the brains of 
inventors to this subject. The accidents to the boats of H.M.S. 
Ariadne, called forth a Royal Commission on the matter, 
and the dreadful loss of life which took place when the North- 
fleet was sunk made an impression on the public mind, which 
was still more directed towards life-saving apparatus by the 
exhibition held by the Lord Mayor at the London Tavern, at 
which, besides models of life-rafts, lifeboats, boat-lowering gear, 
signal lights, &c., a very large number of inventions, either 
in the form of life-belts, or appliances of a similar nature, 
were exhibited. Now life-belts or dresses may be divided 
into three classes — viz., those which may be constantly used 
by men employed in lifeboat services, those which can be thrown 
at once to the aid of a man accidently falling overboard, and 
those which in cases like the losses of Northfleet and Schiller 
may be donned by each individual on board, and thus keep all 
hands afloat until assistance shall arrive. The success which has 
attended Captain Boyton’s trials lately, point to his suit as 
being admirably adapted to fulfil all the requirements for life- 
| boat service, but Captain Boyton himself does not pretend that 
| it could ever come into general use among a whole ship’s com- 
| pany, although he says that if half-a-dozen men were provided 
| with it, and regularly trained in its use, by acting in concert 
| they might knock together a raft on which to save the rest of 
| the crew, if they were in the meantime kept afloat by some other 
| simple contrivance. It is evident that a man in this suit could 
| take a line either to a ship from the shore, or vice versa, or from 

a lifeboat to a ship, when the latter is stranded or in such shallow 
water that the lifeboat could not get to her otherwise. For the 





IMPROVED STONE-BREAKING MACHINERY. 
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second purpose, for which we have pointed out that life-belts are 
necessary, viz., when a man falls overboard, it appears that the 
ordinary cork life-belt is defective, from its being so difficult for 
any one swimming in the water to see it, and also because the 
cork loses its buoyancy when saturated with water. To remedy 
this Lieut. Cooke, R.N., in 1811, invented the buoy now used by 
ships of war, which consists of two copper cylinders connected 
together by a rod, which carries another rod, making the form of 
a cross with it, and on the top of the upright rod, round which 
the drowning man has to cling, a fuse is placed, which is lighted 
by a friction tube fired mechanically when the buoy is let go. 
This buoy, however, has two disadvantages—first, the man's 
vital parts are entirely immersed while clinging to it; and 
secondly, as soon as his muscular strength gives way he must 


| leave go and drown. A lifebuoy which overcomes both these 


disadvantages was invented some years ago by Lieut. Bouchier, 
R.N., and consists of a cylindrical ring, below which is fixed an 
open framework of iron or steel, carrying a grating on which a 
man can stand, who is thus protected against sharks, while his 
vital organs are out of water. To the ring is fixed a telescopic 


| rod carrying a flag, as well as a fuse. This buoy, however, has 


never been adopted on account, probably, of its cumbersome 
appearance being distasteful to a smart captain. 

We come now to the third class, in which case something is 
required which can be put on in a few seconds by an inexperi- 
enced person, and be sufficiently buoyant to sustain him for any 
length of time in the water, keeping the head well above water. 
The reports of the wreck of the Schiller prove that the ordi- 
nary cork life-belt is of little use for this purpose, as it either falls 
down over the hips when a person jumps into the water feet 
foremost, or else, from his being stunned by the fall and ina 
fainting condition, allowing the head and arms to sink down, 
turns him over—for many persons were picked up floating head 
downward with life-belts round their hips. The small india- 
rubber swimming collars answera good purpose pretty well, though 
in a rough sea we doubt very much if they would keep the 
wearer's head above the waves sufficiently high. By far the best 
apparatus we have yet seen is Gondie’s patent life-saving coat, 


which in appearance resembles an ordinary mackintosh, 
but is provided with an air chamber, which we our- 
selves inflated without much difficulty in 45 sec., and 


which then has sufficient buoyancy to float 30lb. of dead 
weight in addition to the body of the wearer. This air- 
chamber is made of india-rubber and cloth, and fits the body 
from a few inches below the arms, over and across the shoulders, 
and round the chest and neck, and has an air tube with a screw 
valve inside the breast for inflating it. Being fixed within an 
ordinary waterproof or other coat, and not observable on the 
outside, it can be worn by ships’ officers in cases of danger, and 
enable them to remain at their posts in safety without causing 
alarm to passengers and others. The coat was tried in the West 
India Docks on Friday, the 18th ult., at the féte of the London 
Swimming Club, when several men and one woman, having each 
put on one of these coats, were upset out of a boat, and appeared 
completely at home in the water. We understand that Admiral 
Houlston Stewart, the Controller of the Navy, is much taken 
with this coat, and therefore there is every prospect of this being 
adopted into the service. 








SoutH KENSINGTON MusEvM.—Visitors during the week ending 
June 26th:—On Monday, Tuesday, and Saturday, from 
10 a.m. to 10 ae Museum, 9980; mercantile marine and other 
collections, 1427. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 6654; mercantile 
marine and other collections, Tz. Total, 18,218. Average of 
corresponding week in former years, 13,890. Total from the 
opening of the Museum, 14,341,607. Patent Office Museum, 

Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,199,562. 


HASELEY WATERWORKS.—The tenders for construction of adits, 
reservoir, filter, beds, and other works in connection with the con- 
struction of the Haseley Waterworks, were submitted to the town 
council at their meeting on Tuesday, the 22nd of June, and were 
as follows :—Anwell, Liverpool, £9418 4s. 1ld.; Lucas, Rugby, 
£6672 Os. 9d.; Clarke, Warwick, £3946 2s, 9d.; Hart, i ‘ 
£3484 16s. 1d.; Smith (eocgpted), Milverton, £3070 11s, 5d.; the 
engineer’s estimate, £3339 lls. The estimates were based upon a 
schedule of prices given by each contractor, and as there is a pro- 
bability of water being found in sufficient quantities in the adits, a 
portion of the works, as specified, may not be required to be exe- 
cuted, Mr, E. Pritchard is engineer to the borough. 
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BRIDGE OVER THE RIVER DANUBE NEAR 

ee NORTH-WESTERN RAIL- 
As soon as the North-Western Railway Company of Austria deter- 
mined to have an independent terminus, instead of using that of 
the Northern line, it was neceasary for them to cross the Danube 
at some point to the west of the old bridge whichserved the pur- 
poses of both lines of railway. The point chosen was that just 
below the junction of the Danube canal which runs through 
Vienna with the old and newly-regulated main stream of the 
Danube. This bridge, which presents many features of interest 
independently of its size, we propose to describe. 

Unfortunately, the symmetry of the structure is at present 
sadly marred by one of the larger openings being constructed of 
timber on piles. This temporary arrangement is of course merely 
provisional, and a structure of iron and stone will be eventually 
erected as soon as the authorities to whose decision such matters 
are entrusted shall be able to make up their minds as to the 
exact position, width, &c., of the bee geo? poldes 3 which, it is 


confidently expected by ‘the Viennese, will become the central 


point of commerce for the whole of the mart 
of the luxuries of the East for the miore useful of the 
West. As five years have already problem was 


elapsed since 

first laid before them for solution, it is not at all improbable— 
reasoning from analogy—that no definite determination will be 
come to until the insecurity from the natural decay of 
the timber forces them to an un decision. 

e bridge, which lies about 1700 metres from the terminal 
station of the Austrian North-Western Railwa 
Vienna with the north-western 
Bohemia, consists of one 


fourteen flood openings 








f the bridge from end to end is 8854 metres, or ber more 


was—for a main stream pier, 153 days; for a flood opening, 100 





an following table gives an exact illustration of the time 

occupied, and results ined in getting out the | | 
foundations for each separate pier; it shows the size of the | 
caissons, the depth te.which they were sunk, the amount of | 
excavation carried out under_pressure and without pressure, the | 
time expended on each, the totalmumber of days worked, and the | 

total amount of excavation removed =~ | 


Table of Foundations. 
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ee or about five per cent. in excess of 
bey eae weight—viz., 4°00 tons per metre. 
fae fellowing table illustrates clearly the result :— 


Openings. 
re £  @-% 


Manner of loading. 





1. Dead weight load of ~ Left |15'— 15 62 349; 
ings 2 aud 4; one hour .. f |Right t—-2———1 

2. Dead weight load of open-)| Left 46) 343 10-16 — 
ings 1 and 3; one hour . ‘t 

8. Dead weight load of open- 


Right | 
ings 1 and 2, then 3 and 4, | 








{ 
347-—-—-— @& 
{ 





Left |20—'29 32 ~ ssl 


ead one hour 














Ths train with whiok the test at nae was sandia, conalated of 
2 engines and 8 loaded ballast-wagons. The result was a tem- 
porary deflection of between 30 and 32 millimetres, and a lateral 
deviation of between 4 and 5 millimetres, without any per- 
manent alteration. The test on the flood openings was con- 
ducted on the same alternate principle, with 2 locomotives to 
each span. The table below shows the result, 

When each pair of girders was loaded consecutively the deflection 
vatied between $80 and 11-00 mm. At the speed test with two 
locomotives the deflection was not greater than that under the 
dead-weight test, and the lateral variation not perceptible, nor 
was there any permanent alteration. 


































































































MFI SS___ ee — Romeonrag | ee ee ‘a 
fall ] IMIAIN AN - . | | I & 
y \ f ™ ' a r . 
cays weKa mer aren . 3 
i SRUMERY MEM! WATER ; — GT Sad Suet Ae N ALS = s Qed 
= SS Se = Se — = 9 H 9 SS 
NW : ~ AES ES yo Ae SS) — = — SIE ASS ; ik PANTRY we iB iS af 
ae Wal . WINS j Th. 
2 . SS AY | ' i H S ' = , a * 
SNS tk we ak a \ 
sean : ny SSS - \s A M i AAT wy iy ANY WN aN 
AY t ‘\\ \\ mm \\\S . WER Waal) WY 
\\\ A U \\ \\\\ 0 WAAL 
\\\ on \ an \\ WAI ig \\\ MORITONTAL 9CALE I! 2000 
AY \ Bra! ATER RL ON VEIT MN wh AN . ee wn oe a pe - - 
\\ N ‘ s ” vertioat scare shtco as 3» 35 * 


then half an English mile. The clear height of the superstruc- 
ture of the main stream girders above ordinary low water is 
10 metres ; of the inundation girders above the flood area when 
under water, 5°20 metres. The bridge over the main stream is 
horizontal, that part over the flood area falls from the main 
bridge with a gradient of 1 in 1000. 

In describing the general construction of the bridge attention 
must first be called to the cross section of the river given above, 
showing the present bed and the future course when the embank- 
ments are completed; and the different strata, as obtained by 
numerous and costly borings, through which it was necessary to sink 
the piers before arriving at a safe foundation. Iron caissons of the 
uniform depth of 2°20 metres, filled with concrete and sunk in the 
usual manner, were adopted for every pier, and Nos. 1 to 13 in- 
clusive were lowered down to the blue shale, Nos. 14 to 19 were 
bedded in a compact stratum of gravel and fine sand. The 
whole of the foundations were built to a point above ordinary 
low water for a double line of rails. For convenience of descrip- 
tion we have divided the main stream from the floed openings, 
and commence with the former. 

The foundation of pier No. 1, which is now a land pier, is of 
the same width as the others, but built, as shown in Fig. 21, 
without any cutwater, and has a length of 15°20 metres, from 
the caisson upwards it is constructed of rubble masonry in 
hydraulic mortar, faced with ashlar, to one clear course above 
the ordinary low-water mark. Piers 2, 3, 4, and 5 are built 
with cutwaters to resist the ice drifts, are 17'60 metres long each, 
and carried up from the caissons in rubble masonry the same as 
pier No. 1, to a point two clear courses below ordinary low water 
—from this point all five piers are built of rubble masonry in 
hydraulic mortar, faced with ashlar and granite quoins, up to 
one clear course above low-water level, as in pier No. 1, from 
which level the structure of all six piers is continued for a single 
line of rails only. 

As will be seen by reference to Fig. 25, a bonding layer of 
ashlar has been introduced at a. point where the masonry for 
the double line ceases, at the plinth, at the top of cutwater, and 
as a capstone yo the piers, e vy vod piers, with the same depth 
of caissons as the others, have only a width of 3°10 metres and 
a length of 10°60 metres, except the piers 6, 7, and 8, which, for 
reasons stated below, are 12°40 metres in’ length, are built of 
ordinary rubble masonry for a double line of rails in hydraulic 
mortar to a point 1°848 metres above low-water mark. From 
this point upwards they are constructed on the same principle as 
the main stream piers, and have three through courses of ashlar, 
at the plinth, at the top of the cutwater, and as a capstone to 
the piers. The abutment on the left bank is carried up in the 
usual manner to the formation level, as shown in Figs. 32, 33, 
and 34, 

A reference to Figs. 24 and 28 will show the difference in the 
dimensions between the centres of the two lines of rails on the 
main stream bridge and on the flood openings. It is too late to 
discuss the absolute necessity of the greater dimension on the 
main bridge, or the economical advan which su; the 
smaller one on the other part. However commendable the latter 
may a from a financial point of view, the most parsi- 
moniously prejudiced shareholder cannot deny that it greatly 





detracts from the architectural and technical uniformity of the 
bridge, as it necessitates the lengthening of piers 6, 7, and 8, and | 
the introduction of a reverse curve at the point where the line 
leaves the main bridge for the inundation openings, and causes | 
an unsightliness which will perhaps be lessened by t e uniformity , 
of ugliness when the second line of rails is laid, unless, as is 
probable, it be increased two-fold. 





The total amount of masonry is as follows :—In foundations, 
9415°47 cubic metres; above foundations, 3689°37 cubic metres ; | 
total, 13,104°84 cubic metres. The average 


erecting the piers, counting the exact number of days worked, | tives, dead weight, for one hour. The total weight amounted to | Gaxtte. 


ae for the main stream with the cross-girders carry- | 
ing the road, supported on lower flange; and of the 
single system with vertical strute and cross-girders carry- 
ing the road supported on the top flange for the land 
spans. The girders in each case are only continuous in pairs 
over every two openings ; and i the theoretical span 
of the main stream openings is 82:17 metres, and the total 
length of the girder 166°35 metres. The depth of the girders 
from outside the angle-irons is 7°50 metres, or about one-eleventh 
of the span. eee 4°70 metres apart, from 
centre to centre. lattices, which are throughout inclined, 
with the exception of the vertical struts over the piers, are 


fastened in distances of 3°735 metres from each 
other to the top and bottom, those acting as ties con- 
sisting of two flat bars, while the struts are double 


T-shaped, made out of two angle-irons riveted , With a 
flat bar between. The constructive details of the girders are 
illustrated by Figs. 2 to 20 inclusive. 

The ae eee ae and tied at top by a series of | 
latticework cross-girders, 0°637 metres deep, one at every lattice 
—= and again braced at the same point by horizontal T-shaped | 


The way rests on cross-girders 0°80 metres deep, 
which are fastened to the lower flange at the lattice-joints, 
which are again tied from the same points by horizontal flat 
diagonal braces. The girders of the flood openings are also con- 
tinuous over two ; the theoretical length is 31°5 metres, 
and the length of the 63°2 metres ; the depth, measured 
over the angle-irons, is 3°15 metres, or about one-tenth of the 
span. 

The permanent load per Pag ye te bette oy 
3280 kilogrammes ; inundation, 1750 pr ay aa the rolling 
‘current metre is, for the main girder, 4000 
inun varying up to the ministerial 
decree of 80th August, 1870. Thedistance apart, centre to centre, 
of the inundation girders is 26 metres. They are tied together 
at top by means of flat, and at bottom by T-shaped, diagonal braces, 
and transversely at every junction of the lattices by angle-iron 
cross-ties. The permanent way is supported by cross-girders so 
placed as to transmit the pressure at every junction-point of the 
main lattices. 

The continuous girders both over the main stream and the 
flood openings are fixed in the centre on bed plates, while the 
two ends are free to expand or contract; the mode adopted in the 
former case is illustrated by Figs. 12, 13, 14, and 15, in the latter 
by Figs. 16 and 17. Itis well known that where small rollers 
have been used they have rusted and set fast ; in the present 
case large rollers lines been employed, with the sides cut away to 
make room, as only a portion of the circumference is re-| T 
quired as a roller. The total weight of iron is as follows :— 
In main stream girders, 930 tons; in inundation girders, 595 
tons ; in bedplates, tie bolts, &c., 75 tons; total, 1600 tons. The 
time occupied in the construction of the bridge from the com- 





mencement until it was ready for the official test. was twenty-five ¢ 


months, the first three of which can hardly be reckoned, as they 
were spent in putting up workshops, laying temporary roads, 
erecting pile engines, &c. The results obtained at the official 
test, which was conducted in the following amin were very 
satisfactory, and as the calculations were made by the professors 
at the Vienna Polytechnic, the students of engineering have 
no reason to complain of the theoretical opportunities offered | 
them in their education. | 

The testing load consisted of twelve engines, alternately a 
aes and a goods engine, with tenders fully equipped, the ° | 
ormer weighing each 62 tons, the latter 60 tons. The girders of | 
the main bridge were loaded first in alternate, i 





afterwards 
time occupied in consecutive, spans, each opening being subjected to six locomo- - derailment, 


Our illustrations give details of the most interesting 
features of the bridge, which, in spite of its incomplete ap- 
pearance, is a structure by no-means to be despised, When 
complete it will form a fitting monument to the enterprise and 
skill of those who projected it; and although the new Danube 
bed by Vienna may never even in the remotest ages fulfil the 

expectations of the present generation, there are few 
finer sights in Europe, or even in the world, than a stream like 
this, more than 880 metres wide, spanned within a length of five 
ae miles by four ‘vc_enmmmaien iron a elige 
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32) Total u Elastic 55 | Total BE Elastic 
t Sa | : 
3 deflection. 3 elevation. £2 deflection. 2k elevation, 
i) S € 
mm. mm. mm. Tam. 
5 14°25 6 3°00 6 14°00 | 5 410 
7 13°70 8 3°90 8 14°00 | 7 | 3°50 
9 14°20 10 3°50 10 13°80 9 3°50 
ll 14°00 12 4°00 12 14°00 1 | 3°60 
13 14°00 14 4°00 14 14°20 13 400 
15 14°00 16 3°50 16 14°20 15 3°50 
17 14°50 18 37 18 14°50 17 3°70 














DEATH OF A FRENCH ENGINEER.—M. Morandiére, one of the 
engineers of the Orleans Railway Company has just died. 
Upwards of 1100 miles of railway were executed under the direc- 
tion of M. Morandiére. M. Morandiére was an occasional contri- 
butor to this journal, and his opinions on matters within his 
department were much valued by all who received them. 

Tue InsTITUTION oF CivIL ENcINgERS.—The list of members 
belonging to this society has just been corrected to Midsummer 
day, and shows an increase in the last three months of 1 honorary 
member, 12 tes, and 20 students, the numbers 
of these several classes being now 16, 832, 1463, and 333, making 
together 2644 of all grades. 

AXLE BREAKAGES IN GERMANY,—Twenty-nine German rail- 
roads report that in the course of the year 1873 the whole number 
of axles which broke on them was 1] of which 11 were locomotive, 
33 tender, 12 passenger-car, and 89 freight-car axles. In 1872 
there were 185 axles broken on the same roads ; in 1871, 186 ; and 
in ead we There was one axle broken to 1041 running on the 

roads in 1873, one to 696 in 1872, one to 592 in 1871, one to 

776 in 1870. ‘In 1873 the number of breakages in the six colder 
months (68) was less than in the six warmer months (77). But the 
winter was ly mild, and in the very cold winter 
ceding it there was an p hes heen large number broken. e 
average life of these broken axles varied on the different roads 
an * oe {) months, and 25 days to 25 years 5 months and 13 
lays, and their average service from 9456 miles a, be 15 miles. 
the whole number together, the a service of 

the atsaimertaes years 3 — aad 2 21 ‘2 days, and = 


a locomotive axle ~~ 


mileage run 

per run by 
bye —— - Em Tar Railroad ; 
car axle, 406,515; and of a freight-car axle, 315, 379. Of the w Ie 
number of breakages, 43°5 r cent. at full 34 
per cent. at a reduced speed, and 19°3 per cent. were first noticed 
while at rest. One hundred out of the whole 145 caused no 
canned 4 caused a simple derailment without other damage; 29 
caused damage to rolling stock, and 12 damage to rolling stock and 

Sixteen cars were destroyed, and 74 more or less damaged 
ay these accidents. Seventy-seven of the axles broke in the 
journal, 26 inside of the wheel seat, 24 within the wheel itself, 14 
about the middle of the —_ ont $ 4 were broken more than once. 
The causes of breakage ane cones as follows : 36°5 per cent., on 
account of ordinary we wear ; 28°9 per cent., various causes not deter- 





wid 


mined oot = AR 5 per cent., running ‘hot ; 145 cent., bad 
material Rn cent., bad "fitting of the axle; 2‘1 per cent., 
and 07 per cent., bad constraction, — Railroad 
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RAILWAY MATTERS, 


THE ceremony of turning the first sod of the Melbourne and 
Gipps Land Railway has been performed at Sale by the Minister of 
Railways, Mr. Gillies, who assured the residents that no pains 
would be spared to have the work done within the contract time. 

THE boiler of a locomotive on the South Devon Railway exploded 
on Wednesday evening while drawing a passenger train up the 
Hemerdon incline. ortunately no one was injured, but much 
alarm prevailed. The engine was unable to move, and this occur 
ring where the line is single and some miles from a station, all 
subsequent trains were very greatly delayed. 

THE report of the South Indian Railway Comyany states that 
the progress made with the works on the extension lines has been 
satisfactory. The line from Trichinopoly to Madura, 96 miles in 
length, will be ready for traffic in July, and the remaining 120 
miles of the Southern Extension by November next. On the 
Northern Extension probably 35 miles will be ready in August, 
when all the lines are completed they will have 655 miles, the 
whole of the railway on the metre gauge of 3ft. 3gin. The 
meeting was held on Tuesday. 

AN important railroad suit has just been decided at Auburn, 
N.Y., in which William B. Torpe, of that city, was plaintiff, and 
the New York Central and Hudson River Railroad Company was 
defendant. The plaintiff set forth that he was unable to find a 
seat in any of the ordinary cars of the train while coming from 
Syracuse to Auburn, and took a seat in the Wagner drawing-room 
car. The conductor demanded an extra fare from him, which he 
refused. The porter thereupon ejected him the car, tearing his 
clothes and inflicting some slight scratches, on account of which 
he sued the company for 100,000 dols. damages, The jury allowed 
plaintiff 1000 dols. According to this Mecision railroad companies 
are under obligations to furnish seats for all passengers, and if they 
are not to be obtained in the ordinary cars, the drawing-room car 
may be occupied without extra charge. 

THE St. Louis Republican speaking of the great bridge, lately 
said :—“‘ The time for the crossing of the trains to the west side is 
now me we | set for June 13th, The relay depdt on the east side 
is finished and is in good shape to accommodate the many passengers 
who will come in on the various roads terminating here. The 
ticket office is a oe and an exact model of the ticket office at 
the Union dep6t at Indianapolis, The work of making side tracks 
for switching cars is going on very steadily. The South Eastern 
Railway Company has succeeded in making their connection with 
the Vandalia track. The Ohio and Mississippi has also made con- 
nections with the Vandalia on the east side of the relay depdt. 
The Toledo, Wabash, and Western is at present connected with 
the Indianapolis and St. Louis on the west side ; so is the Chicago 
and Alton, and the Rockford and Rock Island and the Cairo short 
line. The Toledo, Wabash, and Western, however, contemplates 
making coznections with the East St. Louis and Carondelet 
double track- by way of the St. Louis National Stock Yards, 
Around the relay depét and on Missouri-avenue the space between 
the various tracks is planked and in good condition, while the 
— Railroad Company has a long platform running east- 
war 

On Monday, August 2nd, 1875, Messrs. Oliver Fiske, and 
Kenneth G. White, master commissioners, will sell at public auc- 
tion, in front of the custom house in New York, the property and 
franchises of the Northern Pacific Railroad Company, according to 
the terms of a decree of foreclosure made May 12th, 1875, by the 
Circuit Court of the United States for the southern district of New 
York, sitting in equity in the case where Jay Cooke, C, Tower, J. 
F. Smith, T. Hosmer, W. S. Lane, and W. A. Griswold were com- 

lainants and the Northern Pacific Railroad Company defendant. 

e proceeds of sale are to be devoted first, to the payment 
of the necessary expenses incidental to the execution and due 
sreservation of the trust created in behalf of Jay Cooke and John 

tdgar Thompson; second, to the payment of balance due for labour 
and materials furnished within the twelve months next preceding; 
third, to the = of taxes; fourth, to the payment of bal- 
ances due for the right of way, &c.; fifth, to the payment of 
money borrowed to pay interest on bonds; sixth, to money 
advanced by any former director for interest, labour, or materials; 
seventh, to indemnify persons who have become sureties for the 
company in defending suits ; eighth, to the payment of such of 
the first mortgage bonds as have been issued in good faith and 
may be outstanding and unpaid, the interest warrants and coupons 
due and owing, as aforesaid, upon such bonds as may have n 
bona fide issued, and to the payment of whatever ce may 
be found to be due on the coupons or interest warrants of 
the said bonds which fell due prior to said 1st January, 1874, when 
the general default on the interest warrants or coupons of said 
bonds took place, as hereinbefore mentioned. 

THE annual general meeting of the Scinde, Punjab, and Delhi 
Railway Company was held on Tuesday, Mr. W. P. Andrew, the 
chairman, presided. The report, an abstract of which appeared in 
the Zimes, was taken as read. The chairman, in moving the adop- 
tion of the report, a brief abstract of which we ee te week, 
spoke in the highest terms of Mr. Harrison the chief engineer, 
who became afterwards agent of the company for three years, and 
of the whole of the company’s staff in India. Their services would 
have been more efficient to the company and the Government had the 
latter sanctioned a greater supply of rolling stock to meet any extra- 
ordinary calls that might Be made on the railway company by 
the public or the State. The extra traffic had fallen off since the 
famine had ceased, but the ordinary traffic had increased. Roads 
had been projected on maps in Scinde and the Punjab by their 
officials to the principal stations on the line, but they had no reply 
from the Government in regard to them. He hoped that a more 
enlightened policy would be adopted by construction of good roads 
to the stations. The “ missing link” had passed from their hands 
into those of the Government, and nothing could be more disap- 
pointing to the directors, after the trouble they had taken to 
secure the construction of that link by the company on the same 
gauge as the Scinde Railway. If its construction had been placed 
in the hands of the company the works would have progressed 
rapidly, and the money would be provided promptly for its execu- 
tion ; but in the hands of the Government no one could tell when 
it would be completed, as that would depend on so many contin- 
gencies. They must watch the progress of the works, for no t 
traffic could come upon their line until the ‘ missing link” was 
completed and at work between Kotree and Mooltan. Thanks to 
the strenuous opposition of the directors and the company, the 
great disadvantages of a break of gauge had been averted. He 
understood that 60 miles of the ‘‘ missing link” would be opened 
from Kotree shortly, but at the Mooltan end the works were pro- 
gressing slowly, as the point of junction with the Punjab line was 
not determined. It was proposed to cross the Indus at or near 
Rohree. They had not ~ commenced the railway to Peshawur, 
but a military line on the narrow gauge placed on the common 
road would prove very inefficient, particularly without fencing. 
There had been great delay already with respect to those lines. 
He believed that Kurrachee harbour was now one of the most 
efficient harbours in India. There was no reason why an efficient 
steam communication should not be established between Kurrachee 
and Aden, thus saving passengers expense and a considerable 
amount of travelling. The chairman, in reply to questions, said 
they paid the East India Company from 26 to 30 rupees per ton for 
pone at Gazeeabad. He thought that passengers might be landed 
and embarked at Kurrachee instead of at Bombay, avoiding thereby 
a navigation of 500 miles by sea. Mr. Bidder, the consulting 
engineer, remarked that the ‘‘ missing link,” as now supplied by the 
Fiotilla over a distance of between 500 and 600 niiles, only contri- 
buted £31,600, but considering the loss of time in making the 
vo: and difficulties of the navigation, compared with a pa, ans 

miles in length having an enormous population, and a produc- 
tive country to acco’ late at the end of it, the returns would 
be vastly more, 





NOTES AND MEMORANDA. 


A pourry of starch and chloride of zine hardens quickly, and lasts, 
as a stopper of holesin metals, for months. 

THE power possessed by nitrogen and other inert gases of 
depriving illuminating flames of their photeomne properties, 
previously studied by Knapp, is explained by W. Stein, as due to 
the oxygen of the eivasalinn tmosphere penetrating the flame. 

M. Donato Tommasi states that if a current of steam at a 
pressure of five to six atmospheres is through a copper 
tube of 0°08 to 0'12in. diameter, and coiled spirally around 
an iron cylinder, the latter is magnetised so effectually that an 
iron needle, placed at the distance of some inch or two from the 
steam magnet, is strongly attracted, and remains 7 9 as long 
as the steam is allowed to pass through the copper tube. 

A microscopic study and analysis of a pumice’ stone from 
Vesuvius has been made by F. Fonqué :—In its outward appear- 
ance it resembles ordinary specimens, but by the aid of the 
microscope it is seen to consist of a multitude di crystals united by 
an amorphous vitreous mass. The crystals are principally Vesu- 
vianite, with crystals of several other substances distributed 
irregularly through the mass. 200 grammes of the pumice stone 
furnished as follows:—pyroxene, 1°100 grammes; hornblende, 
0°340 grammes ; feldspar, 0°120 es; oxide of iron, 0°070 
grammes; magnesian mica, 0°012 grammes; Peridote, 0°025 grammes, 

Tue Registrar-General makes the following estimate of the popu- 
lation of our great towns in the middle of the year 1875, ted 
on the assumption that the present rate of increase is the same as 
that which the census shows to have prevailed in the ten years 
1861-71:—London (the “‘ registration division”), 3,445,160; Glas- 
gow, 534,564; Liverpool, 516,063; Manchester, 356,626, and Salford, 
135,720, making aa 492,346; Birmingham, 366,325; Dublin, 
314,666; Leeds, ,118; Sheffield, 267,881; Edinburgh, 211,626; 
Bristol, 196,186; Bradford, 168,305; Newcastle-upon-Tyne, 137,665; 
Hull, 133,932; Portsmouth, 122,632; Brighton, 111,089; Leicester, 
109,830; Sunderland, 106,342; Nottingham, 92,251; Oldham, 
87,437; Norwich, 82,842; Wolverhampton, 71,718. 





these southern Fw ny of the island at about twenty minutes 
before 4 a.m., and to set about fwenty minutes after 8 p.m. It is 
not perhaps generally known that in the latitude of Shetland, 
the northernmost part of these islands, the day is nearly two hours 
longer. Dr. Alexander Brown, of Arbroath, N.B., has calculated 
the time of suarise at Lerwick on the 21st of June as twenty-three 
minutes before 3.a.m., and its setting at twenty-five minutes after 
9 p.m. Consequently, the longest day at Lerwick is eighteen 
hours and forty-eight minutes in length. Dr. Brown adds that 
from about the 2lst of April to the 22nd of August there is in 
those latitudes really no night, in consequence of the sun between 
those dates, even at midnight, never being as much as 18 deg. 
below the northern horizon. 

A yore has been written by R. Bittger, on the preservation 
and properties of palladium foil supercharged with hydrogen by 
means of electrolysis. The author corrects a statement previously 
published by him, to the effect that palladium possesses the pro- 
perty of exerting a reducing action on certain solutions of salts, 
even when not charged with hydrogen. He was led into this error 
by the fact that when po apy hang is heated so hot 
that water dropped on it makes a hissing noise, it still retains 
hydrogen and can reduce a ferricyanide solution to a fe ide. 
A lengthy heating to red is y to drive out all the 
hydrogen. Biéttger finds nickel, cobalt, and tin to possess similar 

properties with palladium, but Cd, Zn, Al, Cu, In, Pb, Sb, Hg, 
Bi. Au, Ur, Os, Pt, Cr, and Si do not absorb hydrogen. Hydro- 
genium palladium may be preserved under boiled water or in 
absolute alcohol or ether for many days without losing hydrogen. 

THE quantity of rain which falls in England is — carefully 
noted in various parts of the kingdom, and the result of the obser- 
vations is published far and wide, but the amount of our sunshine 
is not so well-known. It is not out of season at this time to notice 
that in Scotland the Registrar-General regularly reports the number 
of hours of sunshine with which that country is favoured, as shown 
by the mean of returns from fifty-five stations of the Meteoro- 
logical Society of Scotland. The hours of sunshine in a year in 
that country most frequently range between 1650 and 1760 ; butin 
1874 they reached the large numler of 1815, and these were 
distributed as follows :—74 in January, 103 in Feb , 138 in 
March, 179 in April, 170 in May, 277 in June, 239 in July, 188 in 
August, 145 in September, 140 in October, 78 in November, and 
84 in December. The average was above nine hours a day in June 
and not quite 24 in January. 

A REPORT recently presented to the Technical Society of St. 
Petersburg shows that a large portion of the manufacturing 
establishments of Russia are in the hands of foreigners. In the 
district of St. Petersburg, for instance, foreigners possess 28 out of 
32; in the province of Moscow, 22 out! of 47 ; in the district of the 
Vistula, 6 out of 14; and in the Baltic provinces, 21. The total 
number of works for the construction of engi in Russia, with- 
out counting the imperial establishments, is 167, three-quarters of 
which ber make } tives and other railway a my while 
the remaining quarter constructs agricultural engines and appli- 
ances, and other machines. The larger portion of the establish- 
ments is situate in Poland; next in order come the Baltic 

vinces, then the provinces of the centre and of theSouth. The 

67 establishments possess 42 engines and 476 boilers, of a total 

force of 6162-horse power, employing 41,382 workmen. These 

establishments consume yearly 133, tens of pig iron, 164,898 

tons of wrought iron, and 127 tons of fuel, of which about 100,000 
tons consist of coal and coke. 

THE carbonifi deposits of the North of France, especially in 
the district of the Boulonnais, have been recently studied with 
much success by Professor Gosselet, of Lille. The true coal mea- 
sures are in this area divisible into two very distinct series, viz., 
the grits of the plains of Hardingmen, and, above them, the coal- 
bearing shales of Locquinghem. In the latter beds alone are seams 
now worked, and much uncertainty has hitherto prevailed as to 
their position in the logical series, —*? the fact that the 
sinkings for coal through a well-known bed of limestone of un- 
doubted carboniferous limestone age before reaching the coal-bearing 
shales. M. Gosselet has solved the difficulty by showing that this 
seemingly inverse stratification is — apparent, and is the result 
of a very oblique fault, which br ngs the older bed above the newer 
ones, e 7 old workings in the Hardingmen s-ries coal was found 
to be deposited in irregular nests in a black calcareous band. The 
coal measures of this area are shown to be the true continuation of 
those of Liege, Charleroi, and Mons, a conclusion which is obviously 
in favour of the finding of coal measures in the Sub-Wealden 
boring. 

THE following is the composition invented by M. I. Machabee, 
which is said to preserve iron from rust, and also to be applicable 
to other materials, such as stone or wood, used in conjunction 
with iron or other metal, in the formation of reservoirs or other 
works :—Virgin wax, 100 parts; Gallipoli, 125 ; Norwegian pitch, 
200 ; grease, 100; bitumen of Judea, 100 ; gutta-percha, 235; red 
lead, 120; and white lead, 20, all of which, says the inventor, 
have their special value. The materials are mixed in a boiler in 
the order in which they are given, the gutta-percha being cut up 
in small pieces, or The mixture must be well stirred at 
each addition, and, when homogeneous, is poured into moulds, and 
looks like chocolate. When used for preserving iron from rust it 
is melted and laid on with a brush ; but for stopping holes, &c., it 
must be in a state. It may also be u as a glue to fixa 

iece of metal over a hole, For certain purposes, such as stopping 

oles in vertical metal surfaces, the composition is slig tly 
varied, the ipoli being reduced to 115, the bitumen to 90, an 
the red lead to while 40 parts of gum copal are added next to 
the gutta-percha, 

















MISCELLANEA. 

THE mowing machine contests, which have been taking place 
for some p nto at Banbury, were concluded yesterday. The 
Globe say tha the prize has been awarded to Mr, a of 
Viborg, mark, for his balance draft grass mower. 


A commitree of the Sheffield Town Council 
Tuesday that the town should Meersbrook-park as a 
public park. Its extent is upwards of 100 acres, and the committee 
recommended that the town should offer £500 an acre for it. 


Mr. Henny WILLETT, F.G.S., has on the progress of 
the sub- Wealden capaniion Se e past week. Since the 
last report the work has without im ent, and a 
further depth of 108ft. has been reached in five days, making a 
total of 1246ft. This is regarded as very satisfactory. 

Tus American iron trade advices received last Lety from 
New York give some important statistics with regard to the pro- 
duction of pig iron in the United States. It Yo that the 
production last year was 2,689,413 tons against 2,868,278 in 1873 
and 2,854,558 tons in 1872. 

Tue Board of Finance of the American Centennial Exhibition 
has awarded a contract for an iron bridge to span Landsdowne 
Valley, in Fairmount Park, to the Walton Manufacturing Com- 
pany. The contract price is 56,900 dols. The bridge will be 

t. in length, and . in width, and its height from the centre 
to bottom of the valley will be 60ft. 

SoME experimental trials are to be made at Portsmouth to test 
the steaming qualities of Monmouthshire coal with a view to its 
reintroduction into the navy, the use of this coal having been dis- 
continued in favour of that of the North Country when Mr. Baxter 
was at the Admiralty. The North Country coal is much objected 
to in the navy, and has to be mixed with smokeless coal to make 
its use possible. 

Tue Marcasite, steamer, of Sunderland, from Oporto for South- 
ampton, with a cargo of cattle, fruit, and wine, was towed 


| into Falmouth on we morning by the steamer Greenwood, of 
WE have passed the longest day, when the sun is said to rise in | 


London, from Sunderland for Malta, with boiler exploded, whereby 
the captain, second engi , and two firemen were killed, and the 
chief engineer and one fireman were injured. The Greenwood 
took her in tow soon after the accident, which happened about 
1 a.m. on Saturday. 

THE new opening bridge, which is being built by the River Tyne 
Commissioners across the river between Newcastle and Gateshead, 
was successfully swung on Saturday morning. e i 
effected very easily, a single winch worked by hand labour being 
employed, and the operation occupied only about an hour and a- 
quarter. The bridge now lies north to south, or in the 
position in which it will be used for traffic; and the work of 
putting together the second half will proceed without delay. 


ApmiRaL Evans, acting conservator of the Mersey, has issued 
his annual report on the state of the navigation of the river. The 
survey, the Admiral states, exhibits a further change to the north- 
ward of the Little Burbo Bank, on the south side of the Queen 
Channel, which renders the present position of the Crosby and 
Formby lightships, 2s leading marks, scarcely safe to steer by. 
Another change which is noticed is the enlargement of the bank 
formed during the past few years in the Crosby el, over 
which there was seven feet of water at low water springs in 1873, 
compared with only four feet in 1874. 

A NEWSPAPER despatch reports that Captain Brown, of the 
schooner J. C., arrived at Norfolk, Va., June 11th, in charge of an 
iron safe of the United States man-of-war berland, which was 
run into and sunk in Hampton Roads by the Confederate ram 
Virginia, in 1862. Divers had been at work on the wreck ten 
a having in view the recovery of this safe. The lucky man 

ad only been at the wreck forty-eight hours when he found the 
safe buried in three or four feet of mud. The water at that place 
is seventy-eight feet deep. By the explosion of a torpedo the safe 
was cracked, and, as it was hoisted on deck a few pieces of gold 
coin dropped out. It is generally believed that the safe contains 
between 60,000 dols. and 100,000 dols. in gold. It is estimated 
that more than 100,000 dols. have been lost by different parties in 
trying to recover this treasure. 


‘* Iv may not be generally known (says the Lehigh Register) that 
the charcoal blast in this and Carbon Counties, where a 
few remain, as a rule only stay in blast duying seven or eight 
months in a year, being y run by farmers who during the 
summer months devote themselves to their lands. The blast for 
these charcoal furnaces is usually produced by water power, the 
furnace being located near a stream, and only prepared ore is put in 
the stack, for which reason there is not a large quantity of cinder com- 
pared with what an anthracite furnace produces, and the quality of 
the cinder is very different, being glassy, and turned various ways, 
reflects from the smooth parts of its surface very many beautiful 
colours. One man can di of all the cinder that comes 
from a charcoal furnace by wheeling it away in a barrow, and in 
this process of manufacturing the furnace is tapped every few 
hours. As a matter of information already familiar to many of our 
readers, the above will doubtless be new to a portion, as it was to 
to the writer, and interesting.” 


Ir may be useful in connection with what has lately been written 
upon the decrease of demand in the East for Manchester goods to 
note what Bombay is doing to manufacture its own cotton 

ds. The Homeward Mail says that the industry, according to 
received by the present mail, is rapidly ——. Altoge- 
ther there are twenty-five cotton mills in India in operation, 
working 600,000 spindles and 7000 looms. The spindles luce 
about 130,000 Ib. of cotton thread a day, of which about 50,000 Ib, 
are used vo produce cloth. These milks are chiefly in the Bombay 
Island, where a new spinning mill just opened by a wealthy 
Hindoo, and working 25,000 spindles, makes a total of seventeen 
working mills. Up country there are several others—one at Surat, 
two at Broach, two at Ahmedabad, one at Julgaum, one in the 
native State of Bhown r, and one at M ions are 
also rapidly going fo Eight extensions are in course of con- 
struction at my chiefly on share capital, and these will pro- 
vide at last for the working of 40,000 more spindles and 1345 looms, 
Manchester must take into account, in tions for the future, 
the rapid development of cotton manufacture in India. 


A LETTER from Constantinople in the Exchange Gazette of Berlin 
says that great activity has prevailed of late in the Turkish 
military departments. The heir presumptive, Prince Youssouf 
Izeddin, the commandant of the guard, the Minister for War, the 
commandant of the military arsenal at Tophane, and other officers 
of the artillery, proceeded the other day to the plain Tchoban- 
Tchesme, in order to witness experiments with some new heavy 
siege guns. Nadir Pasha, the instructor of artillery, directs these 
experiments, which have produced, according to the unanimous 
jalgnent of the a Commission, surprisingly favourable 
results. It is stated in the report of the commission that the 
firing of the Turkish guns is equal in rapidity and far superior in 
actered by Herr Krupp. The 





accuracy to that of the guns manuf 
correspondent thinks it probable that in consequence of this report 
the gun foundry of Tophane will be considersbly enlarged. He 
adds that the Sultan, much to the displeasure of the Russian 
‘ambassador, has not only given a very friendly reception to the 
tnvoy of Ameer of Kashgar, but has concluded an arrangement 
with the Ameer, in virtue of which the Sultan is to have full 
suzerain right over Kashgar, and promises to assist the Ameer in 
case of need and appoint his successor should he die without issue. 
The Sultan has expressed his satisfaction at this arrangement by 
sending many valuable presents of cannon, rifles, and other mili- 
tary weapons to his new vous, Cale. con of SS Ger viasives 
in cash, The new Grand Vizier, Essad Pasha, has a achool 
of law in the Turkish capital, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Genovp and Co., Booksellers. 
LEIPSI“.—A. Twiermever, Bookseller. 

NEW YORK.—Witmer and Rocers, 47, Nassau-street. 














TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postaye stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in Tut ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

H H. (Goole).—{1) About 35 tons ; (2) 81 tons. 

C. W. H. (Heating Mills).—A letter lies at our office for this correspondent. 

Srvpent.—Z// the expense does not stand in your way, by all means enter the 
University of London. Yours is just the case where theory is required. 

W. J. (Nunhead).—(1) Yes, if you could prove that it would pay them to 
comply with your request. (2) No; you might t:y the Inventor's Institute. 


H. G. (Middleton). — We regret that we are unable to assist you further thar. 
by suggesting that you should write to the Admiralty to ascertain his 
address. 

M. C.—There is McLean's register of the duty of Cornish pumping engines, 
The duty varies very much ; probably the highest ever done was 120,000,000 
pounds per cwt. of coal. 

J. O.—If you think proper to submit your scheme to us, we shall, of course, 
regard the matter as strictly confidential, and you will run no risk of 
invalidating « future patent. 

H, V. (Monk’s-road).— You will probably find manilla the best thing you can 
use for a fly-rope ; cotton lasts very well, common hemp does not answer : it 
is possible that a flax rope would be beat of all, but we are not aware that 
one has ever been tried. 

J. M. G.—Your letter should be sent to the journal in which the article of 
which you complain appeared. We can sind matter of wore interest to our 
readers than criticisms on a publication which it is probable the wajority of 
them have never even seen, 

CapTain.— With a screw you will not get much speed out of so large a boat 
with a draught of but 2ft. You ought, with paddles, to get a speed of 
about eight knots by using engines of one nominal horse-power per ton of 
displacement. 

J. A—You can obtain a patent in the United States if your invention has not 
been publicly worked there more thantwo years previous to your application. 
You cannot obtain a patent in France if the official publication of the 
Bnglish patent has been received in that country. We do not think there is 
such a book. Consult some of the large works on technology. 

J. R. (Wickham Mills).—Mechanics’ institutes are, in a sense, educational 
clubs for working men, and are possessed of reading-rooms, library, &c. In 
their rules and importance they vary much. The term civil eagineer is 
used to distinguish the civil from the military branch of the profession. 
Ste, was a civil engineer, Vauban a military engineer. It is also 
used in a more limited sense to distinguish the classes of engineers devoting 
themselves to the construction of works and machinery respectively, the 

Sormer being then styled “‘ Civil,” the latter “* Mechanical,” engineers. 

Sat Water —To evaporate 50 gallons of water per minute, you will require, 
with moderate firing, about 4500 square feet of ting surface. The grate 
surface should be about one-twentieth of this, or 245 square feet. The con- 
densing surface would suffice if one-half the heating surface in extent. You 
will see from these figures that the arrangement you propose for condensing 
is quite impracticable. The work done would amount to as much as 
1000-horse power. 

G. D.—You will find a large number of examples of the results calculated 

X V? — ¢ for both English and 

, LHP. 

French ships in an Essay on Simple and Compound Engines,” by Niel 
McDougall, of the Steam Department of the Admiralty, just published by 
Griffin and Co., Cockapur-street. This essay took the first prize offered last 
year by the Junior Naval Association for the beat treatise on this subject. 

Errata.—ZJn our last impression, page 433, third columd, for “ experiment 37” 
read “ experiment 31" throughout In our two-page table, the foot-tons 
are given for No. 12 as 2198, they should obviously be 21193. 


Srom the formule yexs =cand 
LAP. 





SOAP STONE PACKING. 
(To the Editor of The Engineer.) 

Str,—Can any correspondent tell me where to obtain soap stone pee 

rod packing ? ———— W. P.C. 
REDUCING PRESSURE IN MAINS. 
(To the Bditor of The Engineer.) 

Str,—Will any of your correspondents kindly inform me of any 
efficient arrang t for reducing the pressure in water service pi 
where the pipes are carried into low-lying districts? 8. T. 

Liverpool, June 23rd. 








A CORRECTION. 
(To the Editor of The Engineer.) 

Sir,—In your description of my patent power hammer, in your issue of 
the list inst., you give the weight of the tup as 20 Ib., it should be 70 Ib. 
By correcting this error in your earliest number you will greatly oblige. 

THos. Browertt. 

40, Nelson-street, Beford-road, Manchester, June 24th. 





MODEL STEAMERS. 
(To the Bditor of The Bngineer.) 


Srr,—Will any reader kindly give me the dimensions for a screw 
steamer, 5ft. long; also engine, single cylinder, and boiler, with diameter 
and pitch of screw? I want to make the boat as fast as possible, and pro- 
pose to built it of thin zinc, to make it light. AMATEUR. 
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MARRIAGE. 


April 29, at St. Kilda Pres’ Church, Melbourne, the Rev. 
Joun Garpwer, of fe, Jouw Biacxsourny, C.E. , 4-13 
Roads and Bridges, Vicrorra, eldest son of the late Jo! BLACKBOURN, 

of Dover, to Atice Exizasera, eldest. daughter of the late Taomas 

Youne, Apsley House, Launceston, T: 
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THE LABOUR BILLS. 

Ir the reception accorded to a bill be any measure of its | 
prospect of vitality, the Labour Bills, which were read a | 
second time on Monday last, bid fair to pass into the sta- | 
tute-book. It is seldom that we see such expression of 
unanimity on both sides of the House, and to be com- 
mended by Mr. Lowe must be unspeakable bliss to Mr. | 
Cross. There can be no doubt that the progress through 
Parliament of these two short bills will be very carefully 
and anxiously watched throughout the country, and inas- 
much as the results of the practical operation of any mea- 
sure having for its object the regulation of the complicated | 
relationship of master and man must be of the gravest | 
political importance, the interest will not be confined | 
merely to employers of labour and the employed. 

. The “Employersand Workmen Act,” which, if passed, is | 
intended to come into operation on the Ist of September | 
next, has for its object the enlargement of the powers of 
the county-courts in respect of disputes between employers | 
and workmen, and also to give to other courts,such as those | 
of local magistrates and others, a limited civil jurisdiction in | 
such matters. It proceeds upon the now admittedly correct | 
principlethat the relation of employer and workman is purely | 
aquestion of contract, and that so far as possible the remedy | 
for any breach should proceed as in the case of the breach of | 
any other contract. The words “so far as possible” prac- 

tically express the supreme difficulty to which all legisla- 

tors on this subject must be alive. The remedy is really 

the only point in dispute as regards the present measure. 

The bill provides for imprisonment in certain events, and 

many—among them Mr. Lowe—say that such punishment 

should be abolished absolutely in these cases. The bill 

retains imprisonment, but it is not imprisonment for a 

misdemeanour, but for non-payment of a debt ordered to 

be satisfied by a properly constituted authority. There 

appears to some misapprehension as to the provisions 

of this bill, and the report of the debate shows that they 

were not even completely understood by those who 

are popularly believed to be best qualified to master 

them. Jt may not, therefore, be superfluous to analyse 

its contents somewhat carefully. To begin with, in 

addition to its ordinary jurisdiction, a county-court is 

to be competent to exercise the following further powers : 

It may adjust and set off on the part of either employer 

or workman all claims inter se; if it should deem it de- 

sirable it may rescind a contract upon equitable terms ; 

where it might award damages for a breach of a contract, 

it may, if the defendant be willing “to give security to 

the satisfaction of the court for the performance by him of 

so much of the contract as remains unperformed,” accept 

such security and order performance in place of damages, 

and the security, which may be with or without surety, 

shall become a debt in case of failure on the part of the 

defendant to comply with his undertaking, and if not paid 

he may be imprisoned. Similar powers are conferred upon 

courts of summary jurisdiction, with this reservation, that 

the jurisdiction shall only extend to claims of £10 and 

under, and shall not empower the court to require security 

for a greater sum. Any dispute between a master and an 

apprentice, in cases where the premium paid—if any—does 

not exceed £25, is also within the jurisdiction of a court of 

summary jurisdiction. It may require the apprentice to 

perform his duty ; it may if necessary rescind the instru- 

ment of apprenticeship and may order the premium or any 

part to be repaid ; and in cases where an apprentice de- 

clines to comply with an order of the court it may impose 

a punishment not exceeding one month’s imprisonment. 

Powers are also given over the surety of an apprentice to 

the extent of his liability under the instrument of appren- 

ticeship. The remaining portion of the bill is taken up 

with matters relating to procedure, with which we need 

not now concern ourselves, Suffice it to say that all pro- 

ceedings in a court of summary jurisdiction are to be 

deemed to be civil proceedings, and that no warrant shall 

be issued under the Summary Jurisdiction Act for the ap- 

prehension of any person other than an apprentice failing 

to appear. 

This, then, is an outline of the bill as it now stands. In 
effect it reduces every breach of contract to a matter of 
debt, and provides for satisfaction accordingly. It is con- 
tended that to imprison a man because he fails to pay the 
damages which have been awarded to his master is a re- 
trograde oa The answer to this must be that a work- 
man is not bound to go to prison until he has declined 
either to perform what he has undertaken to do, or to pay 
for the damage his perverseness has occasioned. It must 
be remembered that if a contract should turn out to be 
harsh or ———, the court is to have discretion to 
rescind it; and, therefore, the workman need not be pre- 
judiced in this way. Consequently, whenever he declines 
to fulfil his undertaking it will be, not that the under- 
taking was bad, or should not have been entered into— 
for the court will protect him within proper limits in that 
case—but that he simply prefers, for some reason or other 
best known to himself, not to fulfil it. Can it be said to be 
a hardship that if a man places himself in this position he 
shall be accountable for any loss his conduct may occasion, 
and that failing to satisfy this liability, he shall be sub- 
jected to the only compulsion that can & imposed? His 
master is under the same law, and, moreover, so far from 
this measure being a retrograde step, it simply follows 
the everyday practice of the county-courts in the case 
of small debts, upon failure to pay which the defendant is 
liable to imprisonment. If this power of compulsion be 
taken away, what is left? In very many cases simply 
nothing. If a man have goods subject to distraint, that 
may be sufficient to afford satisfaction in some cases. In 
many others, such as those of single men and lodgers, 
there would be no power whatever of enforcing satisfaction. 





age, ee wer to require surety seems to us to be 
uable, break their contracts either individually 


from private motives or caprice, or en masse under union 
dictation. In the former case they will be left to them- 
selves to get out of their difficulty as best they can. They 
may pay up, find a surety, or go to prison. Their absence 
from work will not, as a rule, interfere seriously with the 
business of their master. In the latter case, the union, to 


| be consistent, will have to support the men, either by 


ing for them or becoming, if necessary, security for 
their ed behaviour, In this way masters may pomibly 
be somewhat protected against violent measures by trades 
unions. 

The Employers and Workmen Bill, it will be seen, only 
contemplates the existence of a contract extending over a 
given and ascertainable period. It will clearly not apply 
to the spreading practice of entering into what are called 
“minute contracts ”—contracts, that is, which are capable 
of being dissolved at any moment by the spontaneous act 
of either party. Nor will there be any remedy under 
the Conspiracy and Protection of Property Act, as was 
proposed, - Breaches of such contracts, if they can be clearly 
shown to have been entered into upon the. understanding 
as to dissolution at any time without notice, will ap- 

varently be without remedy; though contracts for time, 
implied by payment of wages, custom of trade, and so 
forth, will be within the provisions of both Acts. The 
latter of the two bills provides that a combination of per- 
sons to do a given act shall not be punishable as a con- 
spiracy, if the proposed act, if committed by one person, 
would not expose him to punishment as for a crime; «<., 
for an offence punishable on indictment, or on summary 
conviction, by imprisonment. Where a person may be 
convicted of conspiracy and sentenced to imprisonment, 
the period of punishment is not to exceed three months, or 
such longer term, if any, as may be prescribed for punish- 
ment in respect of the act when committed by one person. 
The bill further provides that where a workman employed 
by any mention authority or public company upon whom 
Parliament may have conferred the duty of supplying gas 
or water, wilfully and maliciously breaks a contract of 
service, with reason to believe that the probable conse- 
quence of his act will be to injure or prevent the supply 
of gas or water, he shall be liable on summary conviction 
to a heavy fine, or imprisonment with or without hard 
labour. To this clause Mr. Lowe has given notice of 
amendment. He proposes to enlarge its scope, so as to 
make it include other persons than servants in the 
employ of the municipal authority or company, such as 
contractors for works, who may equally have it in their 

ower to deprive a town of its supply of gas or water. 
he bill also proposes to expose a on = to like penalty 
if he, by wilful and malicious breach of contract, should 
expose his employer’s property, whether real or personal, 
to serious injury or destruction, and Mr. Lowe in sug- 
gests an addition to the bill by virtue of which a work- 
man may be protected from the evil designs of his fellows. 
His clause runs as follow :—“ Any person who, with a 
view seriously to annoy or intimidate any person, per- 
sistently follows such person about or hides any property 
owned or used by such person, or deprives him of or 
hinders him in the use thereof, or watches or besets the 
place where such person resides or is, or the approach to 
such place, or with one or more persons follows such per- 
son in adisorderly manner in or through any street or road, 
shall, on summary conviction before two justices, be im- 
prisoned, with or without hard labour, for a term not ex- 
ceeding two months.” This is intended as a substitute 
for the first section of the Criminal Law Amendment 
Act, and extends, it will be observed, to other people 
than workmen. The annoyance of drunk and disorderly 
persons in factories is guarded — by another clause 
in the bill, making an offender liable on summary con- 
viction to a fine or imprisonment. 

These bills will, no doubt, undergo some alteration in 
committee, but the tone of the debate on Monday would 
certainly seem to show that so far as general principles are 
concerned, they meet with the approbation of all parties. 
It is to be hoped that so good a chance of securing a prac- 
ticable law may not be lost by the lateness of the session. 


NAVAL GUNS. 

A VERY tng little discussion has sprung from the dis- 
pute on Mr. Hanbury Tracy’s motion in the House of 
Commons, to which we referred last week. Mr. E. J. 
Reed, Captain Price, and Mr. Tracy have all written to 
the Times, and the letters have in due course been pub- 
lished. It appears, indeed, to be the fashion now to say 
what was not said in the House in the pages of the daily 
press. There are certain advantages connected with this 
practice, one being that more power of making assertions 
and leaving their accuracy without proof is exerted by the 
disputants. Mr. Reed’s letter affords an excellent example 
of this phase of the art of discussion. On Monday last the 
Times contained a letter from his pen, in which he asserts 
pretty plainly that the Whitworth gun is, weight for 
weight, about twice as powerful as the Woolwich gun. 
It is desirable that it should be understood that Mr. Reed 
does not assert that the Whitworth gun is precisely twice 
as powerful as the Woolwich gun. He has used the ex- 
pression somewhat loosely to convey the idea that it is very 
much more powerful. Such an assertion as this is one of very 
great importance. We know exactly what the powers 
as armour-plate punchers of all our naval and other heavy 
guns are, and if it is really the fact that a gun nearly twice 
as powerful exists, then the authorities have manifested 
something very like criminal negligence as regards the 
warlike interests of the country if ther have not availed 
themselves of the assistance of such a weapon. We confess 
that we cannot believe that any Government would mani- 
fest the carelessness—to call it by no worse name—with 
which Mr. Reed indirectly charges our Government. Still, 
astatement coming from so eminent an authority deserves 
consideration. Indeed, it is the misfortune of eminent 
authorities that they cannot speak at random like commoner 
mortals when heated by debate, and that all they say is 
balanced and weighed and criticised, often after a very un- 
— fashion. Now, when Mr. Reed stated t a 
itworth gun of a given weight was almost twice as 
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powerful as a Woolwich gun of the same weight, he meant 
something. Supposing he did not mean that it was really 
twice as powerful, stil it is evident that that was the 
comparative ratio of merit which came uppermost in 
his mind when he spoke. He specially referred to 
a gun of 35 ‘tons weight. Now, we know two 
things with tolerable certainty—tirst, that the resist- 
ance of armour plates varies as the squares of the 
thicknesses of the plates; and secondly, that the Wool- 
wich 35-ton gun will punch a hole through 12in. of solid 
iron at 2000 yards range. If the Whitworth gun be twice 
as powerful, then it will punch a hole through a plate 
2x small fraction less than 1l7in. thick at the same 
range. Mr. Reed did not deal in figures, but it is legiti- 
mate to ask him if he really means the world to believe 
that Mr. Whitworth has produced a gun weighing 35 tons 
which will send a projectile through solid armour 17in. 
thick, or nearly 17in. thick, at 2000 yards range, the gun 
to be of such a length that it can be used on board ship? 
A broad distinction must be drawn in this matter. Mr. 
Reed or Sir Joseph Whitworth may honestly believe that 
such a gun can be made by the latter; but the Government 
ought to be assured that such a gun Aas been made, and 
has actually done the specified duty or its equivalent, 
before they can accept the startling statement as being true 
in any sense. And it is especially necessary that Sir Joseph 
Whitworth should adduce proof in this case, because it is 
contrary to all experience to suppose that any 35-ton gun 
will beat the Woolwich 35-ton gun as an armour puncher 
on the grounds laid down by Mr. Reed. He bases the 
entire superiority of the Whitworth gun on the fact that it 
fires longer projectiles than the Woolwich gun. Now let 
us assume that a Whitworth gun will really fire projec- 
tiles five, six, or more diameters long, which shall fly with 
perfect accuracy. The Woolwich 35-ton gun may be taken 
to have a bore of 12in. What the proper calibre is to be 
is, within certain limits, still an open question. We shall 
be near enough if we assume it rhe 12in. If the bore of 
Mr. Whitworth’s gun is to be 12in., then it follows that on 
Mr. Reed’s showing it will fire a projectile 5ft., 6ft., or more 
long, in which case the weight of the shot would be at least 
twice as much as that of the Woolwich projectile. Now, 
if the length of the gun remains unaltered, Sir Joseph 
Whitworth cannot burn any more powder in his gun than 
can be burned in the Woolwich gun, supposing like 
natures of powder to be used. But the power of a gun is 
not measured — we make the statement with obvious reserya- 
tions—by the weight of its shot, but by the weight of its 
powder. The penetrating power of the projectile will 


be roughly measured by the stored-up work in it : . v 
9 
divided by the circumference in inches of the shot. But 


so long as the bores of the two guns are the same, the 
latter factor may be omitted. It will be seen, therefore, 
that the simple fact that Mr. Whitworth’s projectile is 
longer and heavier than the Woolwich projectile, in no 
way affects the destroying powers of the two guns, If it 
is argued that Sir Joseph fires projectiles of the same 
weight as those of Woolwich, then his must be smaller 
in diameter, and in so far they would possess the equiva- 
lent of a direct accession to their punching powers, because 
it is easier to send a small punch than a large one through 
a plate of iron, provided the punch does not bend or upset. 
But, on the other hand, the weight remaining the same, 
and the area on which the powder can act being 
reduced, it follows that to obtain the same velocity of pro- 
jectile, Sir Joseph’s gun must use « much ter quan- 
tity of powder, ora much stronger powder, than the Wool- 
wich gun. This means, however, an enormously increased 
strain on the metal of the chase, and it remains to be 
proved that any metal exists which could endure the strain 
which would be brought on the chase of a gun firing pro- 
jectiles 8in. or 10in. in diameter, and 4ft. or 5ft. long, 
with an initial velocity of 1300ft. to 1500ft. per second. 
This is the point on which Mr. Reed breaks down. He 
ought to have shown that Whitworth guns will really stand 
this strain for, say, 250 rounds, and if he can adduce sub- 
stantial proof that such a gun can be made, then we shall 
be the first to urge on the Government the immediate in- 
vestigation of the whole subject. In the absence of direct 
proof in favour of so startling a proposition we confess 
that we remain absolutely incredulous. It will not do to 
adduce field-pieces as affording proof that exceedingly 
long projectiles can be fired with excessive ch of 

uick burning powder. Almost anything can be done in 
this way with a small weapon. The crucial question is 
this—has Sir Joseph Whitworth made a 10im. gun which 
will fire a projectile five feet long with an initial ey 
of, say, 1350ft. per second, and which will endure 250 rounds 
so fired without injury, and will give an accurate range of 
three miles? If so, then we want to heara t deal more 
about this gun, and about the work that has been done by 
it on armour plates. 

It must not be assumed, however, that we are prepared 
to concede that projectiles “ five, six, or more diameters in 
Jength,” possess any substantial advantage over those of 
two and a-half or three diameters, or even less length. 
Indeed the whole history of the armour plate and gun 


contest goes to show that excessively long and small pro- | 


jectiles ss no special advantage whatever. Sir 
Joseph Whitworth pins his faith on flat-fronted projectiles, 
Now, roughly speaking, the power of these as punches is 
represented by the area of metal they have to shear, which 
will vary as the circumference of the punch shot. But the 
area on which the powder has to act varies as the 
square of ‘the diameter, while the circumference varies 
only as the diameter. Thus the propelling force on a shot 
10in. in diameter being 100, its circumference will be 31%, 
while a shot llin. in diameter would have aii area of 121, 
wh le its circumference would be only 344. That ia to say, 
we should have 22 circular inches of area more to do 3}in. 
more shearing. If we take the pressure of the powder 

as 20 tons on the square inch, then the 10in. 


jectile would have a, propelling foree of a little less than 
“4 tons per inch of circumference, But the Lin. projec 
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diameter would have a slight advantage over the larger; 
as regards the. resistance of the atmosphere; but it 
is at the same time obvious that to attain the same 
initial velocity much st r powder, or more of it, 
in some such relation as 121 lb. to 100 lb., must be fired to 
do the same work. So far as experiment goes no advan- 
tage appears to follow the use of long projectiles; and the 
idea that any benefit is to be gained trom the use of 
flat-fronted projectiles has long since been dispelled. 

It is perhaps in the fact that no momentous question of 
politics, such as the disestablishment of the State Church, 
is being discussed in the present session that we must seek 
for the causes which have led to the persistent attack 
which has recently been made on Woolwich guns. The 
weak point in this attack is the exceeding vagueness of the 
assailants. That the Woolwich system is not absolutely 
omy and that it is not above criticism, every one knows, 

e, for example, have always objected to the stud system 
of rifling. It was to be presumed that the weak points would 
all have been discovered by those who objected to the 
Woolwich system as a whole ; but even in this respect we 
find nothing but indecision, and ignorance—or, to put it 
more gently, an absence of precise information—in the ranks 
of the enemies of Woolwich. But this is as nothing to the 
credulity and hardihood manifested in their assertions, It 
is simply impossible to pin any one of them to a detinite 
statement which they are pre to verify. A great 
deal, for example, has been said about Krupp guns, but 
no one has attempted to prove that Krupp guns 
do their work better than English guns. The 
advocates of the system insisted that England should 
buy a Krupp gun and try for herself what was in 
the thing. ‘the Government agreed to this proposition, 
and were at once encountered by the obstacle that Herr 
a, will not sell a gun to England; we must buy a large 
number of these guns or none at all, Mr. Reed again 
deals with the powers of the Whitworth gun, but he 
will not adduce a shadow of direct proof that the Whit- 
worth is better than any other gun. Why this silence? 
When will men learn that it is simply impossible for the 
Government to reopen the question of guns, except on 
definite evidence as regards matter of fact! Sir Joseph 
Whitworth has, we believe, offered the authorities a 
35-ton gun for trial, and we shall be delighted to see the 
offer accepted. It is the first evidence which has as yet 
been manifested of a perception on the part of an inven- 
tor of the true position of the Government in this matter. 
The opponents of the Woolwich system may not all be 
able to follow Sir Joseph’s example, but they can at least 
either send definite statements of facts to the newspapers, 
and so add a really valuable chapter to the literature of 
artillery, or they can altogether refrain from writing. 


PARLIAMENT AND THE LONDON GAS COMPANIES, 


Russta has been said always to recover in diplomacy 
what she has lost in war. It would seem that the London 
gas companies are good diplomatists, for every Act of Par- 
liament passed with a view to wresting something out of 
their hands appears to have had the effect of making them 
richer and stronger than they were before. Let the 
onslaught be ever so severe, we are sure to find that, some- 
how or other, they are none the worse for it. The Metro- 
polis Gas Act of 1860 gave each company a district to itself, 
secure from all competition and disturbance. So far the 
companies were the gainers. But, on the other side, the 

ublic were to have something. The companies were 
und to give gas possessing a certain illuminating power 
and a specified degree of purity. The result proved that 
this part of the bargain was solely dependent on the good 
will of the companies, for it was hopeless to sue for penal- 
ties. As usual, the companies were satisfied with the law, 
but the public were not. Further agitation followed, and 
in 1866 the Corporation brought a bill into Parliament to 
enable the City authorities to manufacture and supply gas 
themselves, by means of a capital amounting to half a 
million sterling. The gas was to be of 18-candle lighting 
power, and the price 3s. per 1000ft. The bill, however, was 
rejected by the Select Committee, after the Corporation 
had expended £7500 in its promotion, At the same time 
the Select Committee e a general inquiry into the 
operation of the Metropolis Gas Act, and on the of the 
companies certain concessions were offered, which were 
held to be satisfactory. Next year the subject was revived 
in Parliament, a bill being brought forward by the Metro- 
politan Board for the regulation of all the London gas 
companies. The preamble was proved, but on goin 
into the clauses the companies refused to accept some o 
the conditions, and as the Committee did not feel justified 
in recommending that Parliament should abrogate Acts 
already ted, this further attempt at legislating for the 
gas supply of the metropolis fell through. In 1868 the 
Chartered Company came before Parliament with their 
great Beckton scheme, and consented to place themselves 
under a new system of government. They also to 
supply 16-candle gas at 3s. 9d. per 1000 feet, subject to a 
regulated right of “ revision.” On these terms the Chartered 
Company obtained their Act, and’ Beckton was built. 

The Act thus obtained by the Chartered Company in 
1868 included several clauses designed to facilitate the 
process of amalgamation. The bill of 1867, promoted by 
the Metropolitan Board, proposed that it should be com- 
pulsory on the companies, or some of them, to amalgamate, 
it being considered that this would be an economical 
arrangement. The Act of 1868 made this simply permis- 
sive; but the Chartered Company adhered to the principle, 
and absorbed the Great Central, the City of London, the 
Western, and the Equitable Gas Companies. The Metro- 
politan axe now as much 0 to amalgamation 
ag they were once in favour of it, thus affording another 
ingatance in which the local authorities are vexed with their 
= a ly In 1869 the Lag Soap the South 

etropolitan Gas Companies came under the same regula- 

ied to the Chartere 
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the effect of making the gas legislation of 1868 unpopular 
The idea that an advanced price for coke will suffice to 
compensate companies for an advance in the price of 
coal is doubtless a mistake. The company must charge 
more for their gas as well as their coke in or./er to recoup 
themselves. Certain it is that, on stating their case before 
the Revising Commissioners, the Chartered Company were 
allowed to make a considerable advance on the 3s. 9d. 
specified in the Act of 1868. This result they accomplished 
in 1873 and 1874, and im the latter year the Imperial 
obtained the like privilege. Now in 1875 the price has 
dropped to its normal figure. But the mischief has been 
done. Stimulated by the high price of gas, the vestries 
and other authorities have raised a great outcry, and the 
question has been taken up vigorously by the Corporation 
and the Metropolitan Board. Hence arises the Parlia- 
mentary campaign of 1875, the course of which has been 
not a little remarkable. 

The Metropolitan Board entered on the “ gas fight” of 
the present year with three bills—one for the purchase of 
the existing works, a second for the establishment of new 
works to compete with the old, and a third for regulating 
the gas companies. The Purchase Bill and the New Works 
Bill were both withdrawn. With regard to the second of 
these bills, it is alleged that the Metropolitan Board 
incurred a very large outlay. As a matter of fact, the 
Metropolitan Board could do nothing without the co-opera- 
tion of the Government, and when this could not be 
obtained there was no alternative but to withdraw. The 
Board are in alliance with the Corporation on the gas 
question in the present session, but of course this alliance 
only goes to the extent of showing that the Corporation 
are dissatisfied with the Chartered Company. The only 
real ground for this dissatisfaction is the high price of the 
gas during 1873 and 1874. That grievance has now passed 
away, but the authorities profess to believe that the 
absence of any “revision” in 1875 is due to the pro- 
ceedings now pending before Parliament. These proceed- 
ings are now limited — so far as the main question 
is concerned—to that which is called the Metropolis Gas 
Companies Bill, which is a bill promoted by the Metro- 
politan Board and the Corporation for the purpose of 
“regulating” the existing companies. The expenditure 
over this bill has been very considerable, and every day 
adds largely to the cost. The attacks made on the gas 
companies can hardly have been well conceived, if the 
conduct of the committee is to be taken as any criterion. 
Practically, on a question like this, the Metropolitan 
Board is very much like a Government department. The 
Board might have known from the first that the Govern- 
ment coal not support the New Works Bill, and that 
even the Purchase Bill was looked upon with disfavour. 
Coming lastly to the Regulations Bill, the Board might 
have escaped the discomfiture of having its bill denounced 
by the Chancellor of the Exchequer as involving a “ breach 
of faith.” When this bill was referred to a Select Com- 
mittee, it was distinctly declared on the part of the Govern- 
ment that if it came back with a certain clause standing 
unaltered, it “could not be allowed to proceed.” Such a 
clause, we venture to say, ought never to have been in the 
bill. It was proposed that if the price of gas were above a 
certain figure, the dividend should not be allowed to reach 
its former statutory maximum. For example, if the Char- 
tered Company, instead of charging 3s. 9d., were to charge 
4s. 6d. per 1000ft. for gas, they would only be allowed to 
pay their shareholders 7} per cent., instead of the 10 per 
cent. hitherto allowed as the maximum dividend. On the 
other hand, if the companies lowered the price of the gas, 
no advantage was to be conceded to them on that account. 
Thus the “ sliding scale” was only to slide one way, and it 
was expecting rather too much to suppose that a Conserva- 
tive Governnient would countenance such an attempt to 
violate an existing compact with a body of shareholders. 
The Metropolitan Board were ill-advised to make such a 
proposal at all, neither ought the Corporation to have been 
concerned in such a scheme. When capital is raised on the 
faith of an Act of Parliament, it cannot be tolerated that 
Parliament shall afterwards change its mind and virtually 
alter the terms on which the capital has been raised. 

It cannot be said that in this matter the Metropolitan 
Board were left in any doubt or difficulty, The voice of 
the imperial authorities was explicit from the first. It is 
not often that a Government ee gre speaks out so 
unreservedly as the Board of Trade did in regard to the 

question of the present epoch. Had the Metropolitan 
d taken their cue from the Government imstead of 
looking to the vestries, they would have made far better 
progress. They have now altered their bill, and have 
mut the unlucky “6th clause” in a presentable shape. 
ut the hour is late, and if they get the bill through 
Parliament it will be a narrow escape. Even if 
measure gets carried, we doubt whether it will 
constitute so permanent a settlement as the Board 
profess to expect. By the 6th clause it is now sed 
that if the price of gas be lowered below @ certain point, 
the companies shall be allowed to pay a higher dividend 
than is permitted by the existing law. ‘he rise or fall of the 
dividend is to be at the rate of 5s. per cent. for every penny 
of decrease or increase in the price of gas. “Thus, if gas 
fell from 3s. 9d. to 3s. per 1000ft., the dividend might rise 
from 10 per cent. to 12} per cent. Accordingly, the com- 
panies will have an inducement to exercise what is called 
‘due care and man .” It is said that under the 
they have no such inducement, for if their 
profits fall short they have only to put up the price. On 
the side of the companies it is argued that if by any sort 
of good luck they are able to lower the price of gas and 

t a higher dividend than the law now allows, there will 
be another storm, and the double-acting sliding scale will 
go the same road ag the revision clauses. Will the vestries 
ever allow the Chartered Company to pay 12} cent. ? 
We confess to some misgiving. But the Select Committee 
have done their best to prevent any future disturbance of 
the arrangement, and Metropolitan Board profess that 
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Select Committee, Mr. W. E. Forster, suggested that this 
magnanimous determination should be somehow made to 
appear in the bill. It certainly ought to be placed on 
record. True to their usual success, we may expect that 
if the double-acting sliding scale into law, the com- 
panies will be the better for it, and that being the case, 
the local authorities will once more declare that gas legis- 
lation has “ failed to be of any benefit to the consumer.” 

One of the curious features of the present inquiry has 
been the act of the Board of Trade in sending a lengthy 
communication to the chairman of the Select Committee, 
expressing the views of the Government on the leading 
clauses of the Metropolis Gas Bill, as also in reference to 
the private bills of the Imperial and the Commercial Gas 
Companies. Had the Metropolitan Board allowed them- 
selves to be guided by the Board of Trade, this somewhat 
unusual and not very desirable procedure might have been 
rendered unnecessary. The Select Committee took the 
communication in good part, and were evidently glad of 
the guidance which it gave them. Another point to be 
noted is that which relates to the mode of estimating the 
lighting power of the gas. It is now proposed that the 
gas shall be tested at all hours of the day, instead of 
during a certain period in the evening only. The import- 
ance of properly fixing the description of burner to be used 
in the photometer has also been made very clear by the 
evidence of Mr. Keates, As a matter of fact, London has 
been gaining little or nothing in the inherent lighting 
ae of its gas, the same gas being made to show a 
nigher lighting power by means of some new and cleverly 
devised burner. The London gas companies owe an im- 
measurable debt to Mr. Sugg, though, perhaps, they would 
have altered their bargain if they had not been allowed to 
alter the burner. ‘ 

The Metropolis Gas Companies Bill, as amended by the 
Select Committee, has just been printed. The bill of the 
Imperial Company was withdrawn on Tuesday, the Com- 
pany refusing to accept the provisions of the general 
measure. The Commercial Company, on the contrary, 
incorporated all the clauses of the Metropolis Gas Bill im 
their own bill. On Wednesday a deputation of gas directors, 


headed by Mr. Baxter, the Parliamentary agent, waited | 


on the Chancellor of the Exchequer, with whom was Sir 
C, Adderley. The deputation objected strongly to the 
sliding-seale, and also to the Metropolis Gas Bil altera- 
tion, and prayed that the Government would interpose 
on their behalf. It would appear that the London gas 
companies, with only two or three exceptions, intend to 
er the bill to the uttermost in its future stages. 

rether the companies are wise is seerringly doubtful, 
unless there is some diplomacy in their antagonism, which 
as yet we fail to see. 





IRONMASTERS’ PROFIT. 

Tuene is a feeling pervading the minds of practical men in 
the iron districts, and finding expression there when they dis- 
cuss the elements of business success, to the effect that these 
are to be found rather in comparatively small than in v 
extensive concerns. There are such concerns in Mid-England, 
in particular, where good profits are being made, notwith- 
standing that at neighbouring iron and engineering works of 
much larger proportions losses are being sustained. The keen- 


ness of the prevailing competition admits of little room for | 
i dares, 


or for waste either of time or materials, 
however small, in individual cases. The current of public favour 
is, therefore, no longer running in the direction of extensive 
joint-stock undertakings, but rather towards what has been 


aptly termed “comfortable little concerns,” where economy can | 


be practiced and enforced from one centre. Our correspondent’s | 


letter this week from the Birmingham district speaks of an 


ineering concern of no very large rtions where the | 
5 wal h rtf Sana a6 28 * | the Great Western Railway Bill were considered and agreed to. 


year’s profits would have justified a dividend of 20 per cent., 
after writing off a good sum for depreciation, and where 10 per 
cent. has been divided, at the same time that prudent provision 
has been made for any eventualities in the future. Nevertheless 
it is also satisfactory at such a period to note that at the 
annual meeting on Wednesday of John Brown and Co., of the 
Atlas Iron and Steel Works, Sheffield, a 10 per cent. dividend 
was accepted, and £10,000 carried to next account. On the 
same day Charles Cammell and Co., the well-known iron and 
steel makers, of the same town, declared a dividend of 74 per 
cent. 
MR. KETTLE’S SUCCESSOR. 

Tue resignation of Mr. Rupert Kettle has been a good deal 
discussed by both masters and workmen connected with the 
Northern Board of Arbitration. Mr. Kettle has been the only 
arbitrator the board has ever had with the exception of a short 
interregnum, when the services of Mr. Thomas Hughes were 
called in. His decisions have always been loyally obeyed, and 
the confidence felt in his judgment by both sides has had the 
effect of making the principle of arbitration in some of its initial 
applications much more successful than it otherwise probably 
would have been. The board will require to 
delay to the appointment of a successor to Mr. Kettle, some 
questions requiring arbitration being now in abeyance i 
such an appointment. Several names have been mentioned for 
the post, and we believe none have been more cordially received 
by both sides than that of Mr. David Dale, of Darlington, the 
late president of the board, but we are in a position to say that 
the numerous engagements of that gentleman are such as to 
render it practically impossible for him to accept such a . 
The choice of the board, we believe, will eventually lie between 
Mr. W. E. Forster, M.P., Mr. Mundella, M.P., and Professor 


Beesiey. 
BLAST FURNACES FOR JAPAN. 

We are glad to hear that Messrs. Head, Wrightson, and Co., 
engineers, Stockton-on-Tees, have entered into a contract with 
the Japanese Government to supply the whole of the necessary 
plant for two blast furnaces. At the Heygori Mines in the 
north of Japan the Government intend to erect the furnaces for 
the purpose of smelting a rich ore containing 50 per cent. of 
metalliciron. These will be the first blast furnaces built in that 
part of the country. Mr. David Forbes, F.R.S., London, and 
Messrs. Head, Wrightson, and Co., are now making a complete 
drawing for the os 8 work. The furnaces will be 57ft. high 
and 10ft. bosh for charcoal, and will be fitted with Whitwell’s 
patent hot blast stoves, Wrightson’s patent charging apparatus, 
and all the newest appliances connected with blast furnaces. 


BRITISH IRONMASTERS AND AMERICAN MINERALS. 
Tux mineral wealth of the United States has 
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tion of this is the purchase by capitalists in Stockton-upon-Tees 
of an extensive tract of country in Tennessee, and the forming 
of a company, incorporated under the Companies Acts, 1862— 67, 
in this country, and also under charter from that American 
State. The object is to work the minerals, and to make pig iron 
upon the property, which, among other contents, has, we are 
told, 52,000 acres of coal outcropping into water-worn ravines in 
seams 12ft. thick, which can be mined by drift-ways, without 
shaits or pumping. Near at hand there is mountain limestone 
200ft. thick; brown hematite and specular iron ores, free from 
sulphur and low in phosphorus, are found in seams varying from 
80ft. to 240ft. in thickness over several miles of country; and, 
lest these should not be enough, there are also manganese ore, | 
lead ore, and sulphate of baryta. We have not heard that either | 
gold or diamonds exist in the property. Analyses made at Port | 
Clarence, at Newcastle, and at the Royal School of Mines, 
together show that the ese ore contains 82°43 per cent. | 
of oxide of manganese, that coking coal contains from 68 to | 
69 per cent. of coke, and the steam coal 75 to 82 per cent. of | 
carbon. The property is intersected by canal and rail, and a 
navigable river connects deep water frontages of the estates with | 
the Mississippi. We have called attention to only that which, 

upon the report of a Stockton man, is known to. be amongst the 

mineral treasures of the estates. The surface is declared to be 

so beautiful that, lying at an elevation of 1500ft. above the sea 

level, the soil is luxuriantly fertile, and possesses vineyards, and 

peach and apple orchards, whilst hickory, oak, magnolia, maple, 

and black walnut are amongst the growing timber. Will it be 

believed that this property, in such a region, has been bought at 





| no more than about 6s. an acre! Yet that is the price at which 


the sale has been concluded. How far these capitalists at Stock- 


not declared; but that certain of the iron and coal masters of | 
the North of England have largely invested it it there is no room | 
to dispute. Whether these gentlemen have had the benefit of 
Mr. Bell's views upon the wisdom of the enterprise we do not 


know. It is hardly to be expected that they have not. It may | 


be that they have been encouraged to form this ——- by the 
undoubted profit which has attended the purchase of shares by 
English ironmasters of some mineral and blast furnace properties 
already in process of development in the United States. To our 
knowledge those shares have brought to their owners better 
dividends than has followed upon the investments in their own 
all but exhausted property of the same class at home. This, 
however, is not saying muc 








PRIVATE BILLS IN PARLIAMENT. 

Sixcr our last issue there has been more business done in the 
House of Commons, The Oldham Water Bill was taken at the 
close of the week, and after hearing evidence, scientific and 
otherwise, on both sides, the bill passed committee. Mr. Bate- 
man, and Mr. Weat, mining engineer of Oldham, were examined 
on behalf of the bill, and Mr. James Andrews, Mr. Cross, mining 
engineers, and Mr. Dickenson, inspector of mines, in opposition. 
The Whitehaven, Cleator, and Egremont Railway Bill, the 
Lords, passed Committee on Wednesday, as did he the Ely and 
Bury St. Edmunds (light) Railway ; but in the latter case costa 
were returned against the opp ts, a rather unusual cir- 
cumstance. Another bill from the same locality—the Ely and 
Newmarket Railway—will be considered in a few days as an 
unopposed bill. The opposition to the Wigan Junction Rail- 
ways Bill has also been withdrawn. The West Kent Drainage 
Bill was considered yesterday. 

The Midland and Great Western, Dublin and Neath, Navan and 
Kingscourt Railways, and the Waterford and Central Ireland, 
Kilkenny Junction, and Central Ireland Railways Bills have 
passed as unopposed ; and the Milford Docks, and Scarborough 
Marine Aquarium Bills will be referred to the Chairman of 
Ways and Means, the opposition having been withdrawn or dis- 
allowed. The latter bill was taken in Committee last Monday, 
but the opposition of the Scarborough Grand Hotel Company 
was disallowed. 

On Tuesday the Lords’ amendments to the Broadstairs 
Water (No. 1) Bill, the Glasgow Corporation Tramways Bill, and 





The standing orders not complied with in the case of the 
Cambrian Railways Bill have been dispensed with. 

In the House of Lords, on Monday, the preamble was proved 
of the Birmingham Corporation Gas Bill, and the whole of the 
day was taken up with the settlement of the clauses. The value 
of the gasworks to be purchased under the bill is to be settled 
by arbitration, and any of the outlying towns or districts are to 
be at liberty within a given time to apply for parliamentary 
powers to repurchase their part of the works at the arbitration 
price. In the absence of such repurchase all profits plus 10 per 
cent. are to be distributed amongst the outlying districts only. 
The preamble was also proved of the London and North-Western 
Railway (New Lines) Bill, so far as it relates to sale of water 
from the company's Huddersfield Canal. 

On Tuesday the Birmingham Corporation Water (Purchase) 
Bill was proceeded with. The opposition to the London and 
North-Western Railway (New Lines) Bill, so far as it relates to 
the acquisition by purchase of the Wolverhampton and Walsall 
Railway, was ~kieaee. The locus standi of the Manchester, 
Sheffield, and Lincolnshire Railway Company against the bill was 
disallowed. There was no other opposition, and the bill will be 
reported as having passed the committee with amendments. The 
preamble of the Kington and Eardisley Railway Bill was after- 
wards proved; but the committee rejected the clause giving the 
Great Western Railway Company running powers into the 
Eardisley station of the Midland Railway Company. The oppo- 
sition to the South-Eastern Railway Bill was withdrawn and the 
Hull Street Tramways Bill with. The preamble was 
proved of the Manchester Corporation Water and Improvement 
Bill, sent up from the Commons. The opposition to the North 
Union Railway Bill was withdrawn last —- 

In the House of Lords the Broadstairs Water (No. 1), the 
G w Corporation Tramways, and the Great Western Railway, 
the Leigh Estate, the Busby Water, the Hamilton Water, the 
Caledonian Railway (Glasgow Central Station Connecting Lines), 
the Belfast Street Tramways, the Kilmarnock Water, the Alford 
Gas, the London Cen Railway (Abandonment), the Cork 
Harbour, the London, Chatham, and Dover Railway, the 
Newport (Monmouthshire) Gas, the Tunbridge Wells Gas, the 
Blackburn Water, the Barrowstounness Town and Harbour Im- 

rovement, the Wednesfield and Wyrley Bank Railway, the 
ios ood Gas, the Glenniag Estate, the Paget's Settled Estates, 
the Weardale and Shildon Water, the Dundee Harbour, and the 
Felixstowe Railway and Pier Bills have been read a third time 
and passed, while the Commons have read for the second time the 
Regent’s Canal and Dock, the Carmarthen and Cardigan Rail- 
war ae the Sutton Bridge Dock Bills. 
Tuesday the royal assent was given by commission to the 
followi ng he Royal Commissioners being the Lord Chan- 





ton will invite other capitalists to join them in this venture is | 
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Bradford Water and Improvement, Milton Gas and Water, Pon- 
tefract Borough Extension, Portishead District Water, Truro 
Water, Market Rasen Water, Tees Conservancy, Middlesex Indus- 
trial Schools, Widnes Local Board, Inverness Water and Gas, 
South Devon Railway, Cheshire Lines Committee, Leicester 
Water, North-Eastern Railway, Rochdale Improvement, Middles- 
brough and Stockton Street Tramways, London, Brighton, and 
South Coast Railway, Glasgow and Yoker Road, Brewood and 
Wolverhampton ilway, rm ge and Kilmarnock Joint Line, 
North British Railway, Salford Tramways and Improvement, 
London and North-Western Railway (Bletchley, Northampton, 
and Rugby), Sheffield and Midland Companies’ Committee, Busby 
Water, Hamilton Water, Newport Pagnel Railway, Metropolitan 
Railway, Chelsea Water, Cork Improvement, Great Northern 
Railway, Midland Railway, Swindon and Highworth Light Rail- 
way, Greenock Police, London Central Railway (Abandonment), 
and Whitthread’s Patent Bills, 








MOUNTAIN SLIP ON THE SALZBURG-TIROLER 
RAILWAY. 
(From our own Correspondent.) 
Vienna, June 25. 

Tue accident which occurred about a fortnight since on the 
Salzburg-Tiroler Railway, in Austria, although, fortunately, up 
to the present unattended by any loss of life, is, neverthelese, of 
a most serious character, as, irrespective of the loss to the share- 
holders or others on whuse shoulders the burden will fall, it is at 
present quite beyond human skill to predict whether the moun- 
tain which has been set in motion will again stop, if, and when 
it stops, how long it will remain at rest, or whether, continuing 
to slip, it may not dam up the bed of the river Salzach, and add 
yet another to the number of those inland lakes among the 
Dolomites under whose placid waters the still visible ruins of 





| churches and houses illustrate the power of convulsed or dis- 


turbed nature over the ingenuity of man. 

The Salzburg-Tiroler Railway—or Gisela Railway—is intended 
to run in ap easterly direction from Wérgl, a station on the 
Rosenheim Imspruck Railway, through the Tyrol to join the 
Rudolf's bahn at Rottenmann, with a branch starting about mid- 
way, running almost due north to join the Salzburg line at 
Hallein. On the part west of this branch, which, being almost 
completed, was to have been opened for public traffic on the 15th 
of July, at a spot between the villages of Lend and Taxenbach, 
the accident, which had been foreseen for some days without 
any possible means of prevention, has occurred. 

The railway first enters the broken and difficult country at 
St. Johann, where, following the valley of the Salzach, it turns 
suddenly to the west, crossing the river from the left bank to 
the right by an iron lattice girder bridge of 37 metres span, it 
then cuts through the spur of the mountain, which causes this 
sudden change in the direction of the river, by meana of a tunnel 
126 metres long. From this point commences a gorge which 
extends with varying width a distance of about twelve English 
miles as far as Taxenbach, throughout which the railway, when 
not in tunnel, has had to be protected by massive retaining 
walls, sonfetimes on both sides, against the dangers of being 


‘ undermined, on the one hand, by the rapid torrent of the Salzach, 


or buried, on the other, under the slippery débris of the over- 
hanging mountains ; moreover, the existing post-road having to 
pd ae both during construction and afterwards, has added 

i to the natural difficulties. Ata short distance— 
about 630 metres—before reaching the station at Lend the line 
again crosses the river by a skew wrought iron lattice girder 
bridge of 53 metres span. Immediately after leaving the station 
Lend, the valley becomes a little wider, and the Sulzach is again 
crossed twice within a short distance by two bridges—52 metres 
and 53 metres span—to avoid the Eschenau and Embach spurs. 
After passing the second bridge over the Salzach the line enters 
a tunnel through the spur of the Unterstein, which here reaches 
out so far into the river that it was found necessary to divert 
the post-road, and carry it over the top of the tunnel. Opposite 
the Unterstein, on the other side of the river, is the so-called 
Embach spur, which seventy years ago slipped in the same manner, 
but from natural causes, as the Unterstein spur has now slipped 
from disturbance by the tunnel, and on this account the line was 
kept on the right bank of the river. 

One would have thought that, with such an example before 
them, and the same formation of ground on both sides of the 
river, the engineers would have preferred going deeper into the 
solid stone of the Bichlech mountain, of which the Unterstein is 
the projecting spur, even at a greater expense. The contractors 
from the first ex; most emphatically their reluctance to 
disturb the toe of the Unterstein, but the officers of the 
K. K. General Inspection of Railways decided, in an 
equally emphatic tone, to build the tunnel where they did. 
Commission after commission was held on the spot, and on 
every occasion the representative of the General Inspection 
decided that the formation of the ground presented most favour- 
abie conditions for tunnelling ; indeed, he went so far as to 
declare himself quite enchanted with the wonderful quality of 
the rock—said rock turns out to be leose slate—and gave 
it as his opinion that the tunnel would not require one brick of 

ining. On the other hand, the memorable “ oldest inhabitant ” 
with nearly all the peasants of the district, whose practical advice, 
though often offered in a manner offensive to the technical amour 
propre, is seldom to be utterly despised, were constant and 
unanimous in their warnings. 

The tunnel was, however, carried out at the point chosen by 
the General Inspection, and in a most solid and satisfactory manner. 
The stone chosen was of the best quality, the arching one metre 
thick throughout, and the side walls proportionately strong ; but 
all to no purpose. At the beginning of May the ing in places 
began to show si of disturbance, and repairs were instantly 
commenced, which occupied until the 9th inst., when the final 
catastrophe occurred. The whole of the Unterstein, with a 
height of 145 metres, parted from the parent rock, and com- 
menced to slip at an average rate of 1 metre per diem towards 
Taxenbach, filling up the bed of the river to the extent of 
3 metres, which the rapid current as quickly ate away from the 
opposite bank, completely covered the exit of the tunnel, and 
carried 110 metres of the body of the tunnel with it in its course. 
Owing to the continuance of fine weather the movement has 
hitherto been so as to allow the river to keep open, but 
should a storm or a few days of wet weather come, it is to be 
feared that the mountain will attain a greater if not a sudden 
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difficulty—the opening of this part 








14 


THE ENGINEER. 


= JULY 2, 1875. 





PLAN OF THE ROYAL AGRICULTURAL SOCIETY'S SHOW GROUND AT TAUNTON. 
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couple of years, as the tunnel must be at least 1200 metres long. 
To what extent this delay will tax the patience of the shareholders 
and the public, what steps the contractors will take in the 
matter, and how the Government will act—whether they will 
generously pay the guaranteed interest out of the public money 
to compensate the shareholders for the loss of their anticipated 
profits on the opening of the line, or allow the shareholders and 
contractors to be the sufferers through the want of practical 
experience to which the accident must be attributed, are ques- 
tions looked forward to with no small anxiety. 

The opinions of the contractors and of the peasants whose lives 
have been spent on the spot have been overruled by the officers 
of the General] Inspection. The result—disastrous especially to 
the two former—has proved on what good grounds the objec- 
tions were based, but the satisfaction to be derived therefrom 
only adds to the bitterness engendered by the system under 
which the catastrophe has occurred. 


THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 

Own Monday, the 5th of July, the show of the Royal Agricul- 
tural Society will open, so far as the trial of implements is con- 
cerned, at Taunton. It is well to point out that Taunton is a 
comparatively small town, and visitors will find some difficulty 
in procuring accommodation. The site of the showyard appears 
to have been well selected, and the fields in which the implement 
trials will take place adjoin the showyard—no small advantage. 
The general arrangement of the ground will be learned from the 
accompanying plan, for which we are indebted to the courtesy 
of Messrs. Eastons and Anderson, the consulting engineers to the 
Society. The implement trials this year will possess a good deal 
of interest for agricultural engineers, dealing, as they will do, 
with a class of machines for which an enormous demand exists, 
and which have not been tested since the show at Manchester 
in 1869, which was the last occasion on which a mowing machine 
was tried under the auspices of the Society. It is to be pre- 
sumed that considerable improvements have been effected since 
that date. Haymaking machines will also be tried at Taunton; 
and a prize has been offered for a hay-drying apparatus, but nothing 
of the latter kind has been entered for competition. The trial 
of drum guards for thrashing machines, which had an unsatisfac- 
tory result last year at Bedford, will be resumed. The actual 
entries for competition stand as follows:—In class 1, single 
horse-mowers, 18; class 2, double horse-mowers, 41; class 3, hay- 
making machines, 14; class 4, self-acting horse-rakes, 10; class 5, 
horse-rakes not self-acting, 25; special class A, guards for thrash- 
ing machines, 17; ditto B, combined guard and feeder, 17. We 
have thus a total of 136 machines and appliances te be tested, 
so that it is easy to see that the engineers and implement judges 
will have a sufficiently busy week. The draught of the mowers 
will be tested with the dynamometer used at Bedford, and 
illustrated in this journal in March, 1874, and very carefully 
prepared log-sheets have been drawn up, in which will be entered 
the number of trial-field, number of horses, time of starting 
and stopping, distance traversed, maxinum resistance, load on 
horse’s back, width of cut, net time, foot-pounds of work per 
foot run, weight of grass in 20ft. run, foot-pounds in square 
foot of area cut, speed in miles per hour, horse power, and a few 
other items of less importance. The points of merit in mowing 
machines will be decided as follows :— 








Perfection 
being 
1. Mechanical construction and workmanship, with soundness 250 
and quality of materials... .. .. .. .. «2 «- « " * 
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We regret to find from the report of the last annual meet- 
ing of the council of the Society that for several years the 
receipts of the Society have failed to meet the expenditure ; the 
loss having amounted to as much as £6300 in five years. In conse- 
quence of this loss it was at one time proposed to abandon the 
implement trials. This would have been a severe blow to progress 
in agricultural engineering, and we are glad to find that after mature 
consideration the council have decided not to abandon trials, but 
that the list of classes in which trials are to be made shall be con- 
fined to those machines or implements in which substantial im- 
provements are still required. It is rumoured that no more 
portable steam engine trials will be undertaken, as the Society 
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hold that no further improvement is possible in this class of 
machinery—a conclusion which nv agricultural engineer will 
accept as correct. As much improvement is wanted in traction 
engines, however, a trial of them will take place next year at 
Birmingham. 

As regards the approaching show, we believe that the entries 
compare favourably with those of former years, and a very good 
meeting is expected. 

THE TREATMENT OF TOWN SEWAGE AT 

CROYDON. 

Unti1 circumstances force the world to utilise or to neutralise 
its waste matters, every new method proposed is pronounced im- 
possible. At present we have not found it possible to make a 
profit out of sewage, the problem is rather how to treat at the 
lowest cost. Few persons are aware, perhaps, that the authorities 
of Croydon have for fifteen years thrown the whole sewage of the 
district on a farm of 500 acres, known as the Beddington Sewage 

‘arm, and belonging to the Croydon Board of Health. During 
the show week at Croydon, at the invitation of Dr. Alfred 
Carpenter, the chairman of the Committee of Management, a 
party of nearly one hundred made an inspection of the farm, 
used their eyes and noses diligently, and listened to Dr. Car- 
penter’s figures and explanations with great interest. 

It is not within our province to go into the weight and value 
of crops. We are only concerned with the world at 
large in the question of how to dispose of the refuse 
of towns with the greatest regard to the health of the 
population and the purity of the streams at the smallest pos- 
sible cost. Now, for fifteen years the authorities of Croydon 
have disposed of the sewage of the district on the farm 
in question, and the inhabitants now numbering some 70,000 
souls, the quantity of sewage varies from three to ten million 
gallons according to the weather. The managers of this import- 
ant experiment have laid down the sound rule that the sewage 
shall not have time to putrify ; within three hours that from the 
furthest part of the district arrives at the farm. It passes imme- 
diately through Latham strainers, the solid matters are at once 
mixed with dry straw, garden refuse, and the contents of the 
dustbins of the town, and form a compost which is not offensive, 
and which is worth half-a-crown a yard. The filtered sewage 
then flows away in an open sewer on to the farm, and from this 
mass of loaded water no smell is perceptible. All kinds of crops 
are grown upon the farm—rye-grass, cereals, mangold and other 
root crops, potatoes, and vegetables. No other but sewage 
manure is used ; the stock is fed entirely on the produce of the 
farm, and the bread, milk, beef, veal, &c., were pronounced 
excellent. The effluent water finally falls into the river Wandle, 
and although it is not suggested that this water is fit for drink- 
ing purposes, it does not disagree with the trout of that stream, 
which are certainly excellent. The following is Dr. Hassall’s, not 
our, analysis of the water in question :—Total hardness, 23°8; tem- 
porary ditto, 15°8; permanent ditto, 8°7; total solids, 44°0; 
nitric acid, 2,15; free ammonia, 0°0082; albumenoid ditto, 
0°0297 ; chlorine, 3°0442. A recent analysis by Dr. Frankland is 
said to present a more favourable result. 

The farm is not a model show farm in any sense, but a good 
example of practical value. It is not a paying farm ; but that 
fact is not suprising when we are told that the rent of some por- 
tions is£10anacre. It is not in high cultivation, forthe board have 
no command of capital. Dr. Carpenter is assured, however, that 
at a moderate rent, and with the use of a fair amount of capital, 
it could be made to pay. What the doctor and his colleagues 
claim for it is:—“That a sewage farm is not a swamp or marsh ; 
that it does not injure the health of a neighbourhood ; that it 
does not damage residential property, except from the ideal point 
of view; that it turns poor land into land capable of producing 
luxuriant crops; that its produce is beneficial to cattle; that 
cattle fed on sewage produce are themselves healthy; that the 
food produced is fit for human consumption ; that the experience 
of sewage irrigation on the same land for fifteen years will justify 
the capitalist in putting capital into sewage agriculture.” 

We think that the claims must be admitted. The farm is 
situated in the vicinity of some of the most charming residences 
in Surrey, the air is certainly not tainted, the land is productive, 
and the food produced excellent. With regard to cost, the 
sewage has to be dealt with, and against the cost of the farm we 
have to set the cost of other modes of diverting it from the 
rivers. The long and determined efforts of Dr. Carpenter deserve 
the highest praise, and the results demand careful examination. 
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OWENS CoLLEGE.—The annual distribution af prizes to distin- 
guished students in the day classes at Owens College took place 
on Friday, in the Chemical Theatre of the College. Mr. Chan- 
cellor Christie presided. Principal Greenwood read his annual 
report, which states that the total number of students last session 
was 356; for this session it has been 375. A comparison of these 
figures with the corresponding figures for 1873-4 shows a steady 

wth in the total number of students, accompanied by a slight 
alling off in the average number of classes attended by each. 
The report also states that arrangements have been made for a 
fuller development of the resources of the physical laboratory next 
session. A change of some importance is also proposed in the 
organisation of the mathematical department, which will be 
divided into two sections—a higher section, intended for students 
who wish, and are qualified, to carry on their studies into the 
more advanced portions of the subject and to read for honours, 
and a lower section for those who propose, or are advised, to limit 
their reading to such portions as are usually prescribed for pass 
examinations. An important extension has been made in the past 
year in the department of geology by the introduction of a series 
of field lectures. The field lectures were attended 8 bers 
varying from twenty-five to fifty, and the results are believed to 
have been so satisfactory that the experiment will be repeated 
next year. The prizes were distributed to the successful students 
by the chairman, each professor giving a brief report as his students 
came up to the table of the progress made by his classes during the 
year. The following are some of the prize winners :—Dalton 
Chemical Scholarship, £50 per annum, tenable for two years, 
Thomas Matthew Morgan ; ton Senior Mathematical Scholar- 
ship, £25 per annum, tenable for one year, Joseph John Thomson; 
Dalton Junior Mathematical Scholarship, £25 per annum, tenable 
for one year, Alfred Ernest Steinthal ; Ashbury Scholarship (En- 
gineering), £25 per annum, tenable for two years, John Langton ; 
ingineering Certificates, Clifford Blackburn Edgar and Alexander 
Gibson. Mathematics.-—Professor Thomas Barker, M.A.—Higher 
Senior Class: First, W. H. Bennett, and J. J. Thomson, prize. 
Lower Senior Class : First, R. H. B. Hawthorn, and H. R. Olley, 
prize; third, J. Langton ; fourth, C. B. Edgar. Higher Junior 
Class, Higher Section : First, R. Goldschmidt, prize. Lower Sec- 
tion: First, W. Foster, second, R. Temperley ; third, W. 
E. Chadwick; fourth, A. N. Johnston; fifth, J. W. Welch. 
Lower Junior Class: First, J. A. Carrick, first prize ; second, H. 
P. Ede, second prize; third, W. L. Wills; fourth, T. Ledward ; 
fifth, E. T. Hayle; sixth, A. A. Whitehead; seventh, C. H. 
Wainwright. atural Philosophy.—Professor Balfour Stewart, 
LL.D., F.R.S., and Professor omas H. Core, M.A.—Senior 
Mathematical Class : First, J. J. Thomson, prize ; second, W. H. 
Bennett. Junior Mathematical Class : First, R. H. B. Hawthorn 
and H. R. Olley, prize ; third, J. Langton ; fourth, 8. Dixon ; 
fifth, E. Worthington. Mechanics. Senior Class: First, R. 
Goldschmidt, prize ; second, R. Temperley; third, E. Hopkinson ; 
fourth, J. A. Schofield. Mechanics, Junior Class: First, C. W. 
Railton, prize; second, W. H. Fowden; third, J. Knowles; 
fourth, E. T. Hayle. Senior Physics Class: First, G. Brown, 
prize; second, A, Gibson. Physics Class: First, A. Gibson (dis- 
qualified for prize) and T. H. 5g en prize ; third, E. Worth- 
ington, second prize ; fourth, J. m; fifth, A. W. Wootton. 
Practical Physics Class: First, J. W. Sidebotham, first prize ; 
second, C. W. Railton, second prize. Engineering.—Professor 
Osborne Reynolds. M.A.—Third Year’s Course: First, C. B. 
Edgar and A. Gibson, prize. Second Year’s Course: First, J. 
Langton, first prize; second, J. W. Welch, second prize. First 
Year’s Course: First, C. B. Edgar, prize ; second, J. W. Welch ; 
third, G. F. Tilton. Geometrical and Mechanical Drawing— 
Senior Class: First, J. Langton, prize ; second, E. Worthington ; 
third, T. ap. Junior Class: First, R. Greenhalgh, prize ; 
second, J. W. Armstrong; third, John 8S. Bean. Chemistry.— 
Professor H. E. Roscoe, B.A., Ph.D., and Professor C. Schorlem- 
mer, F.R.S.—Senior Class: First, J. K. Crow, first prize ; second, 
J. Hodgson, second prize; third, W. 8. O'Neill; fourth, F. H. 
Hayle ; fifth, R. H. Bulley. Junior Class : First. R. Goldschmidt, 
first prize; second, J. e, second price; third, S. Dixon 
L. Scarth ; fifth, W. Irwan; sixth, A. P. Ledward ; seventh, C. G. 
Higginson, W. Brown ; ninth, J. Langton ; tenth, V. W. Pearson, 
T. A. Pope, E. Sellon; thirteenth, J. Knowles ; fourteenth, J. P. 
Whitney. Organic Chemistry.—Professor C, Schorlemmer, F.R.S. 
—First, J. K. Crow, prize. Chemical Philosophy.—Professor C, 
Schorlemmer, F.R.S.—First, J. K. Crow, prize. Technological 
Chemistry : None in first class. Analytical Chemistry Lectures : 
First, A. J. Smith, prize; second, W. Brown; third, E. Rhodes ; 
fourth, W. Jackson; fifth, T. H. Hayle. Laboratory, i 
Year’s Course : First, J. H. Crossley, — Laboratory, Second 
Year’s Course: First, J. K. Crow, prize; second. W. A. 
Bradbury, second prize. Laboratory, First Year’s Course : First, 
A. J. Smith, first prize; second, E. Sellon, second prize; third, 
W. Brown; fourth, T. H. Hayle; fifth, W. Irwin; sixth, W. 
Jackson ; seventh, W. 8. O’Neill; eighth, J. Knowles; ninth, E. 
Rhodes; tenth, T. Tattersall; eleventh, H. A. G. Brooke. 
Mineralogy.—C. A. Burghardt, Ph.D.—Lecture Class : First, E. 
Crabbe, prize. Practical Class: First, R. H. Bulley, or 
Geology and Palzxontology.—Professor W. Boyd Dawkins, M.A., 
F.B.S.—First, E. Worthi , first prize; second, A. J. Smith, 
coven poten third, H. H. Corbett and C, M. —~ fifth, A, 
H, Ji Professor’s prize for notebooks, E. n, 
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871. Improvements in the construction of PoLtinc Stations or PoLiine 
Boorus as required by the Ballot Act, James Swindells and George 
Andrew Robinson, Stockport, Cheshire.—9th March, 1875. 

1505. Improvements in the method of and apparatus for Puriryine 
CARBURETTED Hyprocen Gas, Harry Whiteside Cook, Thurloe-square, 
London. —23rd April, 1875. 

1511. Improvements in machinery or —_ employed for WasHING 
Woo.Len or other Wovnn or Fecrep Fasrics, also for stiffening and 
staining the same, Benjamin Rhodes, Thomas Brown Rhodes, and 
— Roberts Stoney, Armley, vear Leeds, Yorkshire.—24th April, 

875. 


1875. 

1587. Improvements in the means or 4a tus for Sinceinc Woven 
Fasrics and Yarws, George Briggs, Cleckheaton, Yorkshire, and 
Horatio Stead, Halifax, Yorkshire.—27th April, 1875. 

1562. Imp its in ap tus for InpicaTine the Levets of WATER or 
Liquip in Reservorrs, Suips’ Hops, Steam GeyeRatTors, and other 
places, John Nicholas, Manchester.—29th April, 1875. 

1595. Improvements in Treatine Siac from blast furnaces to produce a 
new article of manufacture, Edward Thomas Hughes, Chancery-lane, 
London. — A communication from Max Ernst Bergius, Mannheim, 
Baden.—30th April, 1875. 

1679. Improvements in Spootinc Macuines, Thomas A. Mathewson, 
Pawtucket, Providence, Rhode Island, U.8.—Partly a communication 
om Comme W. Pain, Pawtucket, Providence, Rhode Island, U.8.—5th 

‘ay, 1875. 

1901. An improved method of and apparatus for SignaLiine the Loco- 
MOTIVE Drivers, Stokers, GUARDS, and other persons on railways by 
means of signal rockets discharged from the es on the railway or 
railways, John Seymour, Wellesley Villas, Brentford-road, London.— 
24th May, 1875. 

1907. Improvements in the means or apparatus for Fix1nec and Support- 
ING ScaFFOLDING, part of which invention is also applicable for raising 
material on to the same, John Yeadon, Idle, near , Yorkshire. — 
25th May, 1875. 

1941. An improved process of and Printinc Ink for TRANSFERRING 
Desions, Patterns, or Devices on to Vitreous or GLAzep SURFACES, 
Walter Rowland Holyoake, Marylebone-road, London.—27th May, 1875. 

1989. Improvements in Tarasuinc Macuines, and in apparatus con- 
nected therewith, Henry Shackler and John Newsam, Upper Clatford, 
near Andover, Hampshire. —31st May, 1875. 

1993. An improved Enxve.ore for letters, Edward Primerose Howard 
Vaughan, Chancery-lane, London. — A communication from Daniel 
Goncér, Paris. 

2001. An improved method and apparatus for the manufacture of 
Gaseous Liquips, Auguste Adrien Mondollot, jun., Boulevard de Stras- 
bourg, Paris. 

2006. Improvements in Expansion VaLve Gear, Charles Frederick Amos 
-— enry Wilson Ringrose Smith, Kingston-upon-Hull —1st June, 

2029. Improvements jn the construction of Musica. INSTRUMENTS, James 
Baillie Hamilton, George Edward Wade, and Richard William Okes- 
Voysey, Greek-street, Soho, London.—2nd June, 1875. 

2038. Improvements in the construction of Prime Movers, Joseph Theo- 
dore Dann, Cowley-road, North Brixton, Surrey.~ A communication 
from Joseph Guyot, Rue de Vaugirard, Paris. —3rd June, 1875, 

2051. Improvements in Wueets for Tramway Carkiaces, Robert Had- 
field, Sheffield. 

2053. An improved CHroNomeTeR Escapement, Matthias Petersen, 
Altona, Prussia. 

2053. Improvements in the construction of Fancy Burrons, Edward 
Loewenthal, Manchester. 

2055. Improvements in SoLDERING Irons, Job Wotton, Birmingham. 

2057. Improvements in apparatus or elevators for CotLecTine and 
Loapinc Hay and Corn into Wacons, Edwin Allanson, Combe Hay, 
near Bath, Somersetshire. 

2059. Impr ite in the facture and use of Compounps containing 
So_uBLE Guy-cotton, or of compounds analogous thereto, Frederick 
Greening, Beaufoy-road, Plaistow-road, Essex. 

2063. Improvements in Reriecrors for Gas or other Burners and 
Lamps, Joseph Dixon, Chancery-lane, London. — A communication 
from Chauncey M. Murch, Cincinnati, Hamilton, Ohio, U.S. 

“s&s a ee of Wairr.erress, or the bars to which 
vehicles are a ed for the purpose of draught, Hermann Dietrich, 
Potsdam, Prussia. -4th June, 1875. » 

2067. Improvements in Station Gas Governors, William Key, Accrington, 
Lancashire. 

2069. Improvements in the construction of CarriaGE AXxLE-BoxeEs, Henry 
Bernoulli Barlow, Manchester.—A communication from Marie Eutrope 
Adolphe Genies, Paris. 

2071. Improvements in the construction of musical instruments desig- 
nated Fiures, Richard Carte, Charing Cross, London. 

2073. Improvements in Distrisputine and Composinc Types, and in 
apparatus therefor, George Chapman, Edinburgh, Midlothian, NB. 

2075. Improvements in the manufacture of WaTeRPROoF Baas, Cases, 
and Exvevores, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from Leonard F Requa, New York, U.S. 

2077. Improvements in and connected with SeLr-Lockina Lever APPa- 
raTus for Rattways, William Farvis, Bristol. 

2079. Improved apparatus for CLosinc Bortries containing AERATED 
oa and for removing them therefrom, Henry James Cole, Lambeth, 
Surrey. 

2081. Improvements in Stream Generators, Edward Field, Chandos- 
chambers, Adelphi, London. 

2083. Improvements in apparatus for Heatisc Ark and VENTILATING 
BuiLptnes, parts of which are applicable to other purposes, Edward 
Thomas Hughes, Chancery-lane, London. —A communication from 
Sidney Smith and George Anson Bates, Worcester, Massachusetts, U.S. 
—b5th June, 1875. 

2086. Improvements in the means of I~pricatTino the Rate of Sprep of 
their Exoives to the Drivers of locomotive, marine, or other engines, 
and of showing when the driving wheels of locomotives are slipping, 
William Stroudley, Brighton, Sussex. 

2087. Improvements in the means and apparatus for the PuriFication of 
Gas manufactured from coal, cannel, shale, and like materials, William 
Cleland, Linacre, Lancashire. 

2088. Improved means and apparatus for AprLyinc the Power of the 
Rower to Row1ne Boats, George Weller Butt, Brighton, Sussex. 

2090. Improvements in the manufacture of Compositions to be employed 
for the purposes of Curtinc, Grinpinc, and Po.isHine, Benjamin 
Franklin Stevens, Trafalgar-square, London.—A communication from 
F. Atwater, Norwood, New Jersey, U.S. 

2091. A new or improved method of and a tus for Drivine the 
Spinp.es of Spinninc, Dovusiina, and other similar MACHINERY, William 
Holt, Bolton, Lancashire. 

2092. An improved SELF-BaLaNcinc and SusTarntnc Bert, Sora, or 
Lounor for Vesseis, Alexander Melville Clark, Chancery-lane, London. 
—A communication from William Von Auer, Flatbush, Kings, New 
—_ U.8., and Richard Trested Coombs, Brooklyn, Kings, New York, 


2093. Improvements in Lever Corkscrews, John Burgess, Birmingham. 

2094. Improvements in AGRicULTURAL Dritts, Thomas Henry y, 
Ross, Herefordshire. 

2095. Improvements in the Jomnts of Pipes or Tuses, Hunter Henry 
Murdoch, Staple-inn, London.—A communication from Alfred Hoyois, 
Clabecq, Belgium. 

= —~ (actrees in Heavy Orpwance, Sir Joseph Whitworth, Man- 
chester. 

2097. Improvements in PorTaBLe and Traction Encrines, John M‘Laren, 
Ravensthorpe, Normanton, Yor! b 

2098. Improvements in the Stanpixo Riaorne of Sips, William Munton 
Bullivant, Fenchurch-street, London. 

2099. Improvements in the Formation of Roaps, Ways, and FLoors with 
Woop Pavine, Henry Syed Smart Copland, Duke-street, Adelphi, 
London. —7th June, 1875. 

2100. An improved method of and apparatus for AppLyinc PETROLEUM 
and other Hypro-carsons for Combustion in Furnaces for the GENE- 
RATION of SteaM or in Ovens, or for other heating purposes, Robert 
Walker, Westminster chambers, Victoria-street, Westminster.—A com- 
munication from Richard de Bergue, Paris. 

2101. Improvements in Erecrric TeLecrapuy, Luis Marie de Bejary 
O’Lawlor, Madrid, Spain, and Nicholas Antonio Calvo, London. 

2102. A new or improved method of AppLyinc MaGnetism in the Manv- 
FACTURE of ARTICLEs of Foop for medicinal and other purposes, William 
Darlow and Henry Fairfax, Strand, London. 

2103. Improvements in Steam Enctnes, Henry Hughes, Leicester. 

2104. Improvements in TarasHinc MACHINES aeted for use in the 
field, William Spence, Quality-court, Chancery-lane, London. —A com- 

ication from Al d lewski, Rue St. Sébastien, Paris. 

2105. Improvements in Rotary Enoines and Pumps, John Simmons, 
Shardeloes-road, New Cross, St. Paul, Deptford, Kent. 

2106. Improvements in OrpNAaNcE, Henry Edward Newton, Chancery- 
lane, London.—A communication from Darius Davison, New York, Us. 

2107. improvements in Stream Cars or VEHICLES Rouutnc on Raixs, which 
mpro its are pplicable in to locomotive engines, Marie 
Leon Buret de Longagne, Brussels, jum. 

2108. Improvements in Equitiprium Stipe and Expansion VALVES, 
Joseph Edlyn Outridge, Catford Bridge, Kent.—8th June, 1875. 

















2109. Improvements in the Treatment ot the Gases developed by the 
decomposition of chlorides for the Propuction of CHLoRing, Robert 


Hasenclever, berg, Prussia. 

2110. A method of Urizisinc the Carps which have been used in the 
carding of textile materials or of obtaining useful subst and 
materials therefrom, Joseph Lambert de Montoison, Manchester. 

2112. Improvements in and 4) tus for Opraininc Ammonia and 
CuLoripe of AMMONIUM, y Kenyon, Warrington, Lancashire 

2114. Improvements in Converters for the Bessemer process, George 
Nelson, Ramsden House, Barrow-in-Furness, lanautiee — Partly a 
communication from John E. , Johnstown, Pennsylvania, U.S. 

2115. Improvements in Pivucs, Tompions, or Srorrers for Fine-arms, 
Bort. 





London.—A communication from Georg Gottfried Reishauer and Fried- 
sure bons eae ie Sream Bor John Shaw, Neptune Engine 

3. Improvemen: LERS, iw, 

Works, Low Walker-on-Tyne, Northumberland. 
2174. Improvements in the process of Decomposina Ammontacat Dis- 

TILLATES, Frank Wirth, Frankfort-on-the- % 

nication from Gustav Theodor Gerlach, Kalk, near Deutz, Gern amy. 
2176. Improvements in Looms for Weavinc, Thomas Singles n, Over 
Darwen, % 
2177. An improved Ispex or Recisterinc Apparatus for Gas and WaTeR 

Merers, Frederick Bolton, Weaste, Lancashire. 
2178. An improved Sarery Piuo or Stoprer for Fine-aRnMs, Pierre Pascal 
Chatai Boul d St. Denis, Paris. 





Es, and other hollow articles, Auguste Farjon, Brussels, Belgi 
2116. Im 
Owen 


vements applicable to BLInDs, SHADES, or similar appliances, 
illiams, jun., Liverpool. 
117. Impr its in imery or apparatus for Dygeinc Fasrics, 
Richard Marsden, John Day Marsden, and Henry Marsden, Dewsbury, 





or! . 

2118. Improved apparatus for Workine the Distance and other Sicna.s 
used on Raitways, John Brierley, Frederick Wade Brierley, and 
Walter Wright Brierley Ki'burn, Middlesex, and Francis Samuel 
Reynolds, Edgware-road, London. 

2120. Improvements in apparatus for Recistertnc the Extry and Exit 
of Passencers to and from Tramway Cars or other vehicles, the said 
apparatus being also applicable for registe the number of persons 
going in and out places of amusement, Gustav Mueller, Brixton, Surrey. 

2121. Improvements in Buitpinc Watts, John Ca m Sellars, 
Birkenhead, Cheshire. 

2122. Improvements in the construction of Pistons, Alexander Melville 
Clark, Chancery-lane, London. —A communication from Joseph Marie 
Agnellet and Frédéric Rothmeyer, Paris. 

123. Improvements in the means of AprpLyinc Heat in REVERBERATORY 
Bep and Rorative Furnaces, and a for that purpose, Edward 
Alfred Cowper, Great George-street, Westminster. 

2124. Impr t pparatus for Prerarine Ciay, Peat, and similar 

bst. and applicable to tile presses, Peter Jensen, cery-lane, 
London. —A communication from Charles Schlickeysen, Berlin, Prussia. 
—th June, 1875. 

2127. Improvements in PassenceR and other Boats or Vesseis, Joseph 
Betteley, Lime-street, London. 

2128, Certain improvements in the Posrrion of and Mopeg of Acrvatine 
the Derents in the Brezcu-action of Drop-pown Guns, Alfred John 
Burdett Hollis, Birmingham. 

2129. Improvements in Potato PLANTING Macuines, Thomas Ferguson, 
Kinnochtry, Coupar-Angus, Perthshire, N.B. 

2130. Improvements in Yarn Counrers or InpicaTors used in MuLes, and 
for other similar purposes, Daniel Orme, Oldham, Lancashire. 

2131. Improvements in the construction of Taps or Cocks, Nicholas 
Mahon Maxwell, Queen's-buildings, Queen Victoria-street, London. 

2132. An improved Fricrionat Execrric Batrery, Henry Gardner, 
Fleet-street, London.--A communication from George M. Mowbray, 
North Adams, Massachusetts, U.S. 

2133. An improved safety apparatus for PREVENTING Exp.osions in STEAM 
Boicers, Jules Ar , jun., Boul d de Strasbourg, Paris.—A 
communication from Jacques Marcel Cornevin, Montlucon, France. 

2134. Improvements in the TREATMENT and Preparation of Compounps 
contaiuing Iron, so as to render them available for the production of 
iron, John Henry Johnson, Lincoln’s-inn-fields, London.—A communi- 
cation from Jules Cahen, Paris. 

2135. Imp ts in hi for CompRessinc GuNPowpDER into 
Rivas or Cakes, Hunter He Murdoch, ee London.—A com- 
munication from Herman Miiller, Clermont, Belgium. 

2136. Improvements in machinery for DousLine and Wixpinc Yarns or 
Tureaps of Corron and other fibrous materials, Samuel Richards, 
Nottingham, Joseph Stubbs, Manchester, and James Glover, Notting- 
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ham. 

2137. An improved mode of Copyinc Letrers and other documents, 
Charles Fellows, Lime-street-chambers, London. 

2138. Improvements in Fioors for Matt Kitxs, William Lloyd Wise, 
Chandos-chambers, Adelphi, London.—A communication from Louis 
Hermann, Dresden, Saxony, Germany. 

2139. An improved mode of and apparatus for the Preservation during 
Transport of Fruits, Frese Vecerasies, and other substances, 
William Lloyd Wise, Chandos-chambers, Adelphi, London.—A com- 
munication from Madame Dary, Paris. 

2140. Improvements in Date and Montu Inpicators, chiefly for attach- 
ment te clocks and other time-keepers, William Southwood, South- 
crescent, London.— 10th June, 1875. 

2141. Imp ts in apparatus for Srowive, Lowerine, Raisine, and 
Re.easino Suips’ Boats, Thomas Fogaty, Bristol, and James Jewell, 
Bideford, Devonshire. 

2142. An improved Lock Nut, Arthur Herbert Grave Hobson, Liverpool. 

2143, An improved method of and apparatus for Extinouisaine Fires, 
Henry Lacy, Hebden Bridge, Yorkshire. 

2144. Improvements in TREATING Woop for its preservation and incom- 
bustibility, William Edward Gedge, Wellington-street, Strand, London. 
—A communication from Alphonse Fréderic Richard, Dax, Landes, 
France. 

2145. An improved PortaBLe Macuine for Weicainc Raitway Trucks 
and other vehicles, Emile Faugtre, Bordeaux, Gironde, France. 

2147. Improvements in Barometers, Marie Leon Paul Hans, Vincennes, 
Seine, France, and Hippolyte Alexandre Hyacinthe Hermary, Rue 





St. Dominique, St. Germain, Paris. 

2148. Improvements in the manufacture of Arsenic AcrD, arsenious acid, 
metallic arsenic, and binarseniate of soda, Edward Andrew Parnell, 
Swansea, Glamo! shire. 

2149. Improvements in apparatus for WRITING, ReapINnG, and CoRRECTING 
DisPaTcHes, secret as well as not secret, William Morgan-Brown, 
Southampton-buildings, London. — A communication from Elisceus 
Janus Sommerfeldt and Christian Nissen, Copenhagen. 

2150. Improvements in the manufacture of Meta Tuses or TUBULAR 
Articies, Alfred Vincent Newton, Chancery-lane, London.—A com- 
munication from George Jones Brooks, Brattleborough, Vermont, U.S. 

2151. Improvements in the construction of Burtprves, William Henry 
Lascelles, Bunhill-row, London. —11th June, 1875. 

2152. Improvements in Srinxisc Macuivery, John Gullery, Belfast, 
Antrim, Ireland. 

2153. A new or improved apparatus for Cueckinec the Recerprs and Pay- 
MENTS of Montes in shops and other similar places, and for the detec- 
tion of negligence, errors, and thefts.in such receipts and payments, 
Ezra Lofts, Cambridge. 

2154. Improvements in apparatus or means for ConDENSING EXHAUST 
Stream from Traction and other Enornes, partly applicable to the 
warmi of steam tramway cars, Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from William Robert 
Rowan, Randers Railway Works, Randers, Denmark. 

2156. Improvements in machinery used in MANUFACTURING, COLOURING, 
CLEANING, PoLisHine, and Finisninec Paper, Leonard Cooke, Horwich, 
Lancashire. 

2157. Improvements in process of and furnaces and machinery for 
TemPerine Fiat and Suarep Guass, Francois Barthelemy Alfred Royer 
de la Bastie, Chateau de Richemont, Pont d’Ain, France. 

2158. Improvements in and relating to Steam Borers, Henry Bingley 
M‘Farlane, Sackville-street, Liverpool. 

2159. Improved apparatus for Removine or ELevatinc Cuarr from chaff- 
cutting machines, and for analogous uses, Alfred Benjamin Chibnall, 
Kempston, Bedfordshire. 

2160. Improvements in the construction of Burcprnes, and in the bricks, 
blocks, or tiles used for such purposes, Franklin Prestage, Broseley, 
Salo 

2161. Degueyements in ORNAMESTING or Propuctnc PATTERNS or 
Desiens of various kinds on Fasrics, and in the apparatus to be used 

Edward Newton, Chancery-lane, London.— 

erre Nos D’Argence and Francois Delamare, 





for such purposes, Hen 
A communication from 


Paris. 

2162. Improvements in TABLE CuTLERY, James Nicholson, Sheffield. —A 
communication from Joseph William Gardner, Shelburne Falls, Massa- 
chusetts, U.S. 

2163. Improvements in the manufacture of E.astic Wess, and in the 
machinery or apparatus employed therein, Ephraim France and Alfred 
Bradsworth, Leicester. 

2164. Improvements in the manufacture of Merauiic CANDLESTICKs and 
EXTINGUISHERS, runners and top notches for umbrellas and ls, 
cash-boxes and other metallic articles, and in tools to be used in con- 
nection with some of the said improvements, Joseph Caddick, Birming- 
ham. 

2165. Improvements in the construction of LirgeBoats, Peter Anderson 
and Joseph Burkinshaw, Bridlington Quay, Yorkshire. 

2166. An improved Bep Coverina, also applicable for use as a TRAVELLING 
Rvuoe, Charles Hamilton Turner, Shirley Lodge, Albion-road, Stoke 


en, London, and Matthew Wilson, Loughborough-road, 
Brixton. 
2167. Improvements in the construction and mounting of ORDNANCE, 


James Atkinson Longridge, Westminster-chambers, Victoria-street, 

London.—12th June, 1875. 

oe /— iy in Ot Lamps, Thomas Wright Shaw, Edinburgh, 

lo! , N.B. 

2171. Improvements in Steam CarriaGes for Common Roaps, TRAMWAYS, 
and Rariways, Edwin Powley Alexander, Southampton-buildings, 
London.—A communication from William Robert ‘Rowan, Randers, 
Denmark. 

2172. Improvements in the means and apparatus for Bewpinc Rartway 
Ratts, Charles Denton Abel, Southampton-buildings, Chancery-lane, 








2179. Improvements in Bosprys and Sroois, Moses Crabtree, Ravens- 
th , near Mirfield, Yorkshire. 

2180. mproved modes of SicNaLtinc on Raitways, Thomas Bradley 
Files p and John Gibbons, Manchest 

2181. Improvements in Steam and other Enorves, William Robert Lake, 
Southampton-buildings, London. — A communication from Peter 
Hlubek, Simmering, near Vienna, Austria. 

2182. An ~~ Riverine Macuiwe, William Robert Lake, South- 
ampton-buildings, London.—A communication from John F. Allen, 
New York, U.S. 

2183. Improvements in Wrencues or Spanners, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Laurent Justin 
Boudin, Paris. 

2184. Improvements in PropriLinc VessELs, partly applicable for obtain- 
ing motive power for raising water, and for exhausting and compress- 
ing air and gases for other , Lucas Preiswerk, Golborne-road, 
Ladbroke-grove-road, Notting hill London. 

2185. Improvements in Buttons, Edward Berman, Addle-street, London. 

2186. An improved machine for Hozine and Currixe Out Turwips and 

other Root Crops, applicable also for hoeing grain crops, and for other 

agricultural purposes, William Mitchell, Brandon, Suffolk.—44th June, 

1875 


2187. Improvements in Lockinc Screw Nots, Edwin William Ball, 
Birmingham. 

2188. Impr for Wixpivc Sewina Tureap of 

Cortoy, Lives, or Sirk, William McGee, Paisley, Renfrewshire, N.B. 

2189. Improvements in Ficrers for the decolorisation of sugar in solution 
and other liquids, Richard Gervase Elwes, Westminster-chambers, 
Westminster. 

2191. Certain impr ts in hinery for Twistrne, CoTrrox, WOOLLEN, 
x. Fax, Jure, or other Tareaps, William Arrol, Glasgow, Lanark- 
shire, N.B. 

2192. Improvements in CentrirucaL Macurves, William Shears, Bank- 
side, Surrey. 

2194. Improvements in WaTcuEes, CHRONOMETERS, and such like time- 
keepers, William Brookes, Chancery-lane, London.—A communication 
from Frederic Fitt, Ottawa, Ontario, C 

2195. Impr ts in apparatus to facilitate the Detivery from CyLin- 
pER Pristisc Macuines, Walter Richard, John Miller Richard, and 
Walter Miller Richard, Edin’ h. 

2196. Improved method of and apparatus for forming BreakwaTERs and 
Founpations for Piers, Burcpines, and other STRUCTURES, more — 
cially in sandbanks, and sandy soil, and for reclaim: lands from the 
sea, Bancroft Cooke, Claughton, and William Phillips pson, Lord- 
street, Liverpool. 

2197. Improvements in Reriine Os, Henry Bremridge Briggs, Upper 
Thames-street, Lundon. 

2198. Improvements in Lasts for the manufacture of boots and shoes of 
all kinds, Louis Huard, Rue de Valois, Paris. 

i d 
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2199. Impr ts in an hinery for HoLpinc and Securine Towne 
Rores or Hawsers on board Snips, George Daniel Davis, Mincing-lane, 
London. 


2200. Improvements in Looms for Weavinc TUBULAR FasRics, and in 
waterproofing said fabrics, William Morgan-Brown, Sdéuthampton- 
buildings, London.—A communication from Theodore Ayrault Dodge, 
Cambridge, Midd) , M husetts, U.S. 

2201. Improvements in Tramway Cars and Steam BoiLens, pa 
ratus connected therewith, posts of which improvements are a) le 
to other purposes, Robert Barclay, Kilmarnock, Ayr, N.B. % 

2203. Imp ts in ap tus for MARKING or Scorine at billiards, 
pyramids, and pool, and other similar games, and for registering the 
number of games played, James Hare, Ivy-cottage, Clapham-common, 
Surrey. ' 

2204. Improvements in Sewinc Macutnes, chiefly designed for working 
with wax , Robert Ashe, Birmingham. 

2205. Improvements in ELecrro-moToR Macainss, also applicable for the 
generation of electricity, Charles Clamond, Lombard-street, London. — 
15th June, 1875. 

2210. Improvements in Lock or Jam Nuts, John Fletcher Wiles, Sun- 
court, Cornhill, London. 

2212. New or improved modes and means of ADVERTISING, James Smith, 
Glasgow, Lanarkshire, N.B. 

8214. Improvements in the ORNAMENTATION of Lapies’ Skirts or Cos- 
tues, Robert Baird Rodger, Aldersgate-street, London. 

2216. Improvements in the construction and manufacture of CLIPPERS 
for CLippinc Horses and other animals, and for other like purposes, 
Thomas Lovell Phipps and William Burman, Birmingham 

2220. Improvements in Preservinc Meat, Game, and Pouttry, Gilbert 
Edward Campbell, St. Stephen’s Club, Westminster. 

2222. Improvements in Gimp Looms, Robert Stone, Derby.—16th June, 
1875. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2234. Improvements in Sarery Vatves for Steam Borters, William 
Robert Lake, Southampton-buildings, London. - A communication from 
Alexander Wilson, Emerald-hill, Victoria, Australia —17th June, 1875. 

2245. An improved device to be used for ADVERTISING PURPOSES, W 
Robert Lake, Southampton-buildings, London. — A communication 
from Robert Dixon Bannister and Samuel Milligan, Geelong, Victoria, 


Australia. —18th June, 1875. 
Improvements in Sewrsc Macuives for stitching sacks, bags, 


2248. 
carpets, and for other like pu , Howard Pratt Garland, San 
“Brown, 


Francisco, California, U.8.—18th June, 1875. 

2250. Improvements in Tramway Ro.urne Stock, William Morgan 
Southampton-buildings, London.—A communication from John Robert 
Johnson and Gustavus Palmer Harding, Rue Gaillon, Paris.—19th June, 
1875. 








Patents on which the Stamp Duty of £50 has been Paid. 

1874. Brusnes, &c., John George Horsey, Broadwall, Stamford-street, 
Surrey.—2lat June, 1872. 

1875. Door-sprines, Edward Turner, Coventry-street, King Richard’s- 
road, Leicester. —2lst June, 1872. 

1872. Fire-LiGHTERS, Samuel Thomas Waite, Smith-street, Northam: ° 
square, London, and Joseph James White and James Ordway Wise, 
Sekferde-street, Clerkenwell, London.—2lst Jane, 1872. 

1894. Desks, &c., Thomas Redmayne, Sheffield.—22nd June, 1872. 

1914. Furnaces, Joseph Townsend, Glasgow, Lanarkshire.—25th June, 
1872. 

1916. Sreneotype P ates, William Macrone and William M‘Kenzie, 
G w, Lanarkshire, N.B.—25th June, 1872. 

1930. ATTAcHMENT for SEwinc Macutnes, Orange M‘Connell Chamberlain, 
New York, U.S.—26th June, 1872. 

= Sares, James Felton Elwell and Joseph Grove, Birmingham.—tth 

uly, 1872. 

1904. Bieacninc Yarns and Ciors, Abraham Taylor, Birch Vale, near 
Stockport, Derbyshire.—24th June, 1872. 

1909. ScREW PRoPeL_eRrs, Michael Burke, Liverpool.—24th June, 1872. 

1922. Curtinc Lump Sucar, Thomas Gibson, ford, Li hire. — 
25th June, 1872. 

2084. Paps for Starr and other Carpets, Alexander Melville Clark, 
Chancery-lane, London.—10th July, 1872. 

1937. Sewine Macutyes, William Robert Lake, Southampt 
London. —26th June, 1872. 

1943. Dyemc Woot, &c., James Samuel Cooke, Liversedge, Yorkshire.— 
27th June, 1872. 

2008. Dritiinc Macuivery, Edward Le Gros, Stoke Newington, London. 
8rd July, 1872. 

as = Sream Enoines, John Downes, Handsworth, Staffordshire. — 9th 

uly, 1872. 

2193. Vatves, John Imray, Southampton-buildings, Chancery-lane, 
London. —23rd July, 1872. 

1939, STEERING APPARATUS, Matthew Paul aad John Haythorn, Dum- 
barton, N B.—27th June, 1872. 

2029. Sizine Paper, &c., Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—4th July, 1872. 

1977. HorsEsHor Na1xs, William Morgan-Brown, Southamp 
London. —lst July, 1872. 

2025. BREECH-LoADING ORDNANCE, Josiah Vavasseur, London Ordnance 
Works, Southwark-street, Surrey.—4th July, 1872. e 


Patents on which the Stamp Duty of £100 has been Paid. 


2025. Reapine, &c., Macuines, Charles Thomas Burgess, Brentwood, 
Essex. —23rd June, 1868. ; 
2100. Twistine Tonacco, Thomas Ward and Walter Shaw Black, King’s 

Lynn, Norfolk. —1st July, 1868. 
2140. Fasrentna for Boors, &c., Alexander Melville Clark, Chancery-lane, 
London. —4th July, 1868. 
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2048. AntirictaL Stone, &c,, Rev. Hepry Highton, Sussex-square, 
paper , Sussex. —25th June, 1868. 

2061. DisttLLaTion of Pune Water from Sact Water, &c., Luke Thomas, 
Leadenhall-street, London.—26th J ond 1868. 

2064, Spixnine Hemp, &c., Alexander Horace Brandon, Rue Gaillon, 
Paris. —20th June, 1868. 


Notices ot Intention to Proceed with Patents. 
585. Sutes, Thomas Roberts, Clerkenwell, London.—18th February, 1875. 
595 Curps, &c., for Boors, SHoxs, and other like purposes, Johu Ward 
ani Holloway, London. 
7. FACE-SHIKLDS, James Sinelair, Manchester.—18th February, 1875. 
Furnaces, &c., James Taylor, Salisbury-street, Strand, London.— 
ba February, 1875. 
= HBALps eame ees in Looms, John Haskins Ladd, Manchester.--A 
Henry O. "Whipple. 
626. ~oo— Power Encixes, William Morgan-Brown, Seuthampton- 
buildings, London.—A communication from Jacques — —2th 


Februar: , 1875. 
Samuel Hunt Rowley, Swadlincote. —22nd February, 


649. WATER-CLOSETS, 
1875. 

655. Sream Borer, a Gidlow and James Abbott, Gidlow Coal and 
Ironworks, Ince, near W: 

659. SUSPENDING THINGS in EQuipoisE, Isaac Antoine, Chomel, Christ 
Chureh-road, Ham; 

= Neep.es, William Trabue, Louisville, Jefferson, Kentucky, U 

Propuction of Liontixo ‘and Heatixc Gas from Ar, & , Mathias 

~ ue, Surrey-ch Strand, London —23rd February, 1875. 

677. PorTABLE LaTuEs, William M'Intyre Cranston, Worship-street, 

‘insbury, London.—A communication Franklin 

686. SoLuBLE Puospuates of Lime, John Thomas Way, Russell-road, 
Kensington , London. —24th —— 1875. 

690. A COMBINED Bevet, William A: Buffalo, Erie, New York, U.S. 

693. WaTerR-cLosets, John —A communication from 


Storer, 
William 8. Cooper. —25th Februar: , 1875. 
719. Hypravuuic Macumery, Benjamin Walker and John Frederick 


Augustus Pflaum, Leeds. —26th wary, 1875. 
724. Owtarstsc Motive Powgr from Fiuips, &c., Osborne Reynolds, 
Owen's Co Man 


727. Currie, &c., Boyes, Thomas Bradford, High Holborn, London. 

732. Removiwe Saut from Waeart, &c., Pieter van Gelder, ’ Sefton-street, 
Litherland. —27th February, 1875. 

752. Lamps; William Morgan-Brown, Southampton buildings, Londen. — 
A communication from Henry Harrison Doty. 

758. Couptines for Rattway CARRIAGES, award Grifith Brewer, 
Cc 2 —A communication from Rudolph Miler. — 
2nd March, 1875. 


782. Moutupreces for Musica SE Benjamin Joseph Barnard 
Mills, 5S Lendon. — A communication from 
Charles G. Conn. 








tetldd 


Walter oe John Miller Richard, and Walter Miller Richard, Edin_ 
“20. "t RAMWAY CARs and STEAM Boiters, Robert Barclay, Kilmarnock, 
= MARKING or Sconrea at Brturarps, €c., James Hare, Ivy Cottage, 


5. 
. Fletcher Wiles, Sun-court, Cornhill, 
London.—-l6th June, 1875. 


interest in an pend cad auiedions 
a Gir of Boats Sojerione XA such applications 
do office Fthe Commitment of Patente within within potime a4 days of 








List of Specifications pabyches during the week ending 
June, ee 
2674,* 6il.; 1880, 4d.; 3454, 10d.; 3540, 1s. , 6d.; 3743, 101.; 3768, 


Is.; 3771, %.; S792, In. éd., 3793, d.; S799, c m4 101.; 8806, a.: 3809, 
Is, ; 38.0, 1a; 9822, Gl.; 8824, dd.; 3834, 8d.- 3838, 10d.; 383 ', 10d.; 3945, 
ta, ‘a ; 9847. ad.; 3853, @.; 385%, ; 6:1 ; S861, 10-1. ; 3865, te. 2d; 
3364, 8d.; 3885, Gd; 3X91, 1a.; 3893, 10d.; 3901, Bd.; 3905, Bd.; 8920, 8d; 
3947, Te 2d : 3 1, 4d $3052, 4d.; 9954, d., , 4d,; 
7, 4d.; S961, 41.5 sod, od.; , ad; + 3968, 4d.; 390, 4d,; 
3971, 10d.; 39T2, 41; 3974, 4d; BOTS, 4d.; BOTT, 4d.; 3980, 44.; 3981 4d 
BON”, 41; 3¥83, 10.; 3985, 4d.; 3993, 4d.; 3905, 4d.; 3996. 4d.; BOOT, ldd,; 
3003, 4d; 4005, 41; 4008, 4; 4011, 44.; py fas 4/14, 4d.; 4018, 44,; 


4020, lu. : er 4d.; 4 4a; 4025, 4d.; 4026, 4d.; 4029, 4d.; 4037, 4d,; 
4103, SL; 4243, Is. 6d.; 131, 10d.; 388, 8d.; 4 7, 10; 768, 4d. 


will be Semeaies post from the Patent-office on 
and postage. Sums exceeding 1s. must be 

made payable at the Post-oflice, 5, Hi 

Holborn, to Mr. Bennet Wooderoft, he her Majesty's Patent-office, Sou 


ampton-buildings, Chancery-lane, 











ABSTRACTS OF SPECIFICATIONS. 


4260. Motive Power, J. O'C. Cave, Weston-super-Mare. — Dated 11th 


December, 1784. 
tro of whch evo tie a means of an endless tubular band, » 
interior of which is divided into pone alternately containing air and 
water. The band passes linders or drums placed one above 
the other. A vertical val tank Bl tio wit wi arene is fixed so that the band can 
enter at the bottom thereof and the same. The buoyancy 


of the air chambers in that portion rn of te the band which is in the water 
vity of the water chamb 


double hose lined with india-rubber or other matter, and the double 
pipes united in one ‘envelope of yey or canvas. The pumps ro be 
worked by hand or steam power. The recipients fi te saturated wa 
may for sea ports be of considerable d nara 
boats may be used divided into four pers pone thes wi several tons, the 
pump communicating with the chambers by means of suction pipes. 
ape. Cuzanine Grain, R. Chambers, Bow.—Dated 12th December, 1874 
a or vessel which is supported in suitable 
manner in a horizontal, , pasion. and — peers, —— er 
a capable of revolving. pon m 
the a within it are concentric divisions or internal cylinders of 
steel wire or other substance, with outlets or spaces therein, and keyed 
to the shaft is a horizontal disc or radial arm with blades or beaters on 
the underside thereof, which blades or beaters extend within the con- 
centric divisions or internal cylinders. The wheat is fed through an 
Dd or hopper in the cap or cover or revolving disc close to the 


4204. Bonpiy-ner Macuines, A. M. Clark, Chancery-lane.—A comimunica- 
tion from J. Gérard, Lyons. —Dated 12th December, 1874. 
. invention ists in an d construction of pusher for the 
bbin carriages of these machines, , which also serves, with the assistance 
oe an — 14" form ——— sa to retain the latter in the comb while 
the thread is being unwound. 
4297. ConpENstInGc Apparatus + Stream Pumprna Evoines, R. Binnie, 
London.— Dated 14th December, 1874. 

i (th oer h —— ular — —— ; ood pale ot 
pipe of the pump an annt DABS for g the w o 
> steam lamba et in direct contact with the water, for causing 
an instantaneous 
4299. Corron Waste, ¥. wll Nottingham.—-Dater 14th December, 1874. 

The waste material is first submitted to hydraulic pressure while in a 
heated state, and afterwards washed, while heated by steam, and treated 
with ammoniacal gas and caustie aikalies, and further pressed so as te 
become d The washing apparatus consists of a vessel into which are 
introduced water and steam and the a _—— agents, and in 
which a revolving perforated | aad or fale be carries the materia 
under treatment undera fixed roller, by which 4 it —, the second 
pressing. The iol caer pemn ad this material is clarified in filters con- 
sisting of funnel-shaped vessels, with steam chambers surrounding the 
filtering bags or papers through ‘which the oil is passed in a heated state. 
4810. Lame Wicks, C. A. Shaw, Boston.—A communication from H. 

Halvorsen, Cambridge, U.S.—Dated 15th December, 1874. 
The said invention relates more especially to that class of wicks which 
are designed for use in lamps adapted for burning kerosene or the — 
carbon oils, and consists in a ean composed of cotton or similar fi 
Lo neg and partly carbonised, the object being to increase its capillary 
it to be more easily cut or trimm 
aie Furnace Grates, W. R. Lake, Southampton-buildings, Lewlon,—A 
tion from yr Weegand, Philadelphia, U.S.—Dated loth 














tank causes the band to rise, whilst the 
in that portion thereof which is in the air causes the same to 
d, a continuous motion being thus produced. 





793. Vatves, Philip Syng Justice, Southampt Ch 
lane, London..—A communication from Thomas Shaw.—3rd March, 1875. 

798. SPRING Hinegs, 4c., Robert Falmouth-road, Great Dover- 
street, Southwark, Surrey. —4th March, 1875. 

820. WASHING: or ABSORBING Gas or Vapours, &c., William Lloyd Wise, 
Chandos-chambers, Buckingham-street, London. — A communication 
from Ernest Selvay.—5th Mareh, 1875. 

831. AppLrine a Liquip COATING to FLEexmie METALLIC Fasrics or 
Sueets, Alfred Moore, Euston- —_. — 

842. Mera —_ —— ith buildi London. 


fram George or Merch, 1875. 
846. Sroves at = Pr oward yoy Sane, pper Thames- 


street, London. 

853. Roortna, Pavrsa, and other Tires, John Parson Smith and Henry 
Goodfellow, Madeley.—8th March, 1875. 

~ n— &c., William Bramham, Bow, London.—vth 

are ‘ 

883. SEWING Macurngs, &c., Walter Alfred Blake, Grange-road, Bermond- 
sey, Surrey, George Moss, Rolls-road, , Bermondsey, Surrey.—1loth 
March, 187. 

959. Compousps for Piastic and other poses, Frank Wirtb, Frankfort- 
on-the-Maine, Germany.—A commu: on from Joseph DS Rueittonay. _ 
ith March, 1875. 

= — — Corks, John Bussey, Dowgate Dock, London. — 22nd 

larch, 1875, 

1139. Looms, Martin Benson, Southampton-buildings, London.—A com- 

Frank Wieks.— 30th March, 1875. 

1170. Propuction of | New dasmqueane SUBSTANCES, John Garrett Tongue, 

y-lane, London. — A communication 
from Adelphe Gaunale she March, 1875. 

1249. GRADUATED or MEasuRiING RULES or Scaves, John ~ aed Johnson, 

‘s-inn-fields, London.—A communication from M: Hasti 








4271. Screw Taps, H. H. Murdoch, Staple lan, London.--A communica- 
tion from B. Lietar and J. H. Dupois, Brussels.—Dated Uith December, 
1874 


In constructing screw taps according to this invention the threaded or 
sid grad made of circular or nearly circular section at one end 
and oo assumes in section a curvilinear shape or that of 
torforan the cutting ody sand or the escape af the saitings presuoet 
ra orm the cu e cu 
on dormingy the screw hen the said taps are in use. 

4272. Tramways, J. C. aig Manchester.—Dated 11th December, 1874. 

This invention consists in so ees Pe tramways that the tup of 
the rail and the adjacent paving must at times remain on the same 
level. In performing this i invention the inventor places the rails upon a 

ommgenes wood, metal, stone, Val de Travers cement, or other jes md] 
which is formed with a broad longitudinal base supporting the v 
part on which the rail is fixed. 
ae. Carpinc Esotnes, J. Midgley, Halifax.—Dated 11th December, 
874. 

This invention consists in the use of a eueies appesatun ton Ghoesiieee 
or cylinders of carding engines provided with one or ‘ creepers " "at 
the delivery end, cask oylindens being used to poses the the “lap” upon the 
said creepers. 

4274. Wasutxc Fasrics, 4. M. Clark. Chancery-lane.—A communication 
Jrom J. Decoudun, Paris.—Dated 11th December, 1874. 


contained in t of the vessel to rise up a central be 
above the clothes hb ora’ reaction jet pipes or 
liquid then percolates downwards through the 

, 





, 
cy sabi “Garret qT Southam 
2. P Burners t Tongue, 

—13th April, 1875. 

1346. Pacxine Cases, &c., Jean Paris and Joseph Adam, jun., Bordeaux, 
France.—14th April, 1875. 

as Fittrse Suoar Movu.ps, &c., Alfred Vincemt Newton, Chancery- 

London.—A communication from Franz O. Matthiessen. 

1440. . Wanen Meters, William Edward Newton, Chancery- -lane, London. 
— ommunication fiema Phineas Ball and Benaiah Fitts.—20th April, 

1515. Compinep Enorses and Centrirvcat Pumps, John Emmett Law- 
rence and Edmund Vernon Porter, t-street, Westminster. — 
24th April, 1875. 

1535. Mitrrary Sappies and Numwaus, Henry George Louis Crichton, 
Crom Castle, Newtown Butler.—2?7th “ipril, 19 1875. 

1649. wy Arms used in Looms for Weavinc, James Booth and John 

Oswaldtwistle.—4th May, 1875. 

1675. neg Rattway, Vincent Newton, . — ee -lane, 

London. —A communication from Richard Price Morgan, 


Sera 
A communication from Gustave Stobwasser. 


1676. Rotary Enoines, Henry Edward Newton, —_ London. 
---A communication from semeoneine Talbot Babbitt. 

1679. Spootinc Macutves, Thomas A. Mathewson, Pawtucket, + ap 
Rhode Island, U.S.—Partly a communication from George W. 
5th May, 1875. 

1688. Excavatinc Macaiyes, Benjamin J Barnard Mill«, South- 


ja oseph 
pe or ee London. — A communication from Oliver 8. Chapman 
hn Souther. ae May, 1875. 

1707. Neepies, David Oppenheimer, Watling-street, London.—A com- 
munication from James C. Holland.--7th May, 1873. 

1712. Oxwwistnc AyTuracene, &c., Christian ig and George 
M‘Gowan, Glasgow, N.B. —8th May, 1875. 

1744, Danserxo Fans for Waste Sik, &c., William Souter, Congleton. 
— ‘ay, 1875. 

1875. Priytixa Macurne, Denis Lane, Strand, London.—22nd May, 1875. 

1938. yo Compounns for Coatinc E.Lecrric TeLecrarn Wires, 
&c., Frederick Field, Upper Marsh, Lambeth, Surrey, and Ric! 
Talling, Lostwithiel —27th May, 1875. 

1994. Gsnswee and CoyTRo.iine the Fiow or Passace of Warer, &c., 
William Brookes, Chancery-lane, London. — A communication from 
Louis Alexandre \ 

2001. Gasrous Liqutps, A ite A Mondollot, jun., Boul i de 
Strasbourg, Paris. —1st June, 1875. 

22 - eae Toot-HoLperRs, &c., William Bennet Adamson, Glasgow, 


2028. Raitway Ports, &c., John Brierley, Frederick Wade Brierley, and 
Walter W: t Brierley, Kilburn, and ‘rancis Samuel Reynolds, Edg- 
ware-road, den. —Se4 June, 1875. 

2038. Prime Movers, Joseph Theodore Dann, Cowley-road, North 
Brixton.—A communication from Joseph Guyot.—3rd June, 1875. 

2053. Fancy Buttons, Edward Loewenthal, Manchester. 

2049. Compounps containing SoLUBLE Gox-corrox, Frederick Greening, 
Beaufoy- road, Plaistow-road, Essex.—4th June, 1875. 

2077. SELF-Lockrsa LevER APPARATUS for Rattways, William Farvis, 
Bristel.—5th June, 1875. 

2090. Compositions for Cutrinc, Grixpixc, and Poris#ixc, Benjamin 
Franklin Stevens, Trafalgar- square, London.—A communication from 
F. Atwater.—7th June, 1875. 

2102. AppLyinG Maayetism in the manufacture of ArTicLes of Foop, 

William Darlow and Henry Fairfax, Stran 
ue. Rotary Enotes and Pumps, John Simmons, Shardeloes-road, New 


Cross. 
i er 4 Cars, &c, Marie Leon Buret de Longagne, Brussels.--8th 
une, 187 

2109. Treatment of Gases for the Propuction of CHtLorine, Robert 
Hasenclever, 8 

2114. ConVERTERS, George Nelson, Ramsden House, Barrow-in-Furness, 
—Partly a communication from John E. Fry.— oh June, 1875. 

2128. Position of and Mope of Acruatina the in the Brercn- 
nef — Guns, Alfred John Burdett Hollis, Birmingham. 
— une, 187 

2153, CuEckrNG the Receirets and Pavments of Mon1rs, Bzra Lofts, Cam- 


2167. saggy ered and MountiNxa 4 Orpwance, James Atkinson Long- 
vidge, m.. Victoria-street, Westminster. — 12th 
une, 











2181, Sream _ other ain William Robert Lake, Southampton- 
London.—A communication from Peter Hlubek.—14th June, 


1876. 
2195. Facitiratine the De.ivery from Critwpes Paintive Macuines’ 





4275. Grarriixe asp Raisixc SusmMercep Onsects, 4. M. Clerk, Chan- 
cery-lane.—A communication from J. B. Toselli, Paris.—Dated 11th De- 
cember, 1874. 

According to one arrangement the grapnel is expanded being 
suddenly raised while immersed in the water and then low , when 
the poo he arms fall inwards by their own gravity and grasp the object 
to be raised. In another arrangement the arms are expanded by lower- 
ing the apparatus, but in both cases the resistance of the water is the 
po by which the grapnel oes are a and closed together. For 

very heavy objects, a chain g air-bags, communicating 
with an air-pump, are port te to the grapnel ; S this latter arrangement 
being also applicable for raising sunken vessels. 

4276. Too.rxe Botts axp Nuts, W. Hartnell, Stroud. -Dated lth 
December, 1874. 

The object of this invention is to make bright or tooled bolts and nuts, 
as used by engineers, from the rough f sin an accurate and more 
expeditious manner than by the machinery in general use. 

4278. Fioatixc Docks, D. Halpin, Victoria Graving Docks, London.— 

12th December, 1874. 

The object of this invention is to raise vessels out of the water, and it 
is carried out by the use of a dock submerged and afterwards floated to 
carry a vessel. This is done partly by the water being pumped out of it, 
nh aotly Genet hydraulic rams or other means to assist, control, 
or regulate its lifting. 

4280. Unsiversat Cuucks, W. Lee, Manchester.—Dated 12th December, 


principally to enable the workman to 
+ sanchossht "or eeleane the teenie Groat tee eas or holders, and replace it 
by another without stopping the lathe, by which means both time and 
labovr are considerably economised. 
a - focuere, W. W. Smith, Newcastle-on-Tyne.—Dated 12th December, 


hie consists of certain improvements of a patent granted 
March, 2nd, 1871, for anchors a) known as the “ stockless” anchors and 
-_ principally in the flutting of the shank, the arms concave 
surfaces, and a the crown end by a combination of 
punto as described, whereby the enchor is lighter, more freely enters the | 
ground, and holds lds better. 


4282. Hats, J. H. Johnson, Lincoln’ flelds.—A ication from 
F. A. Joannon, Paris.—Dated 12th December, 1874. 

This invention relates to the manufacture of ‘hats and other coverings 
for the head, and consists in the em t of wood cut into thin sheets 
or strips, and formed into the shape of the hats or other coverings to be 
produced, and then napped or felted. 

4287. Fine Enotxes, E. P. Delpech, Paris.—Dated 12th December, 1874. 

The ob of this invention is to project a continuous and unlimited 
supply 0 water saturated —_ chemical products, disengaging carbonic 

gas non-compressed to the free air, and for the air with 

the gas in a ee or not, in —_ vaults, bgp holds 

of vessels, or where a fire anes mployed and 

the proportions adopted are 30 Of wap cid at 00. dog. 

and 23 grammes of soda to each litre of wales, or 2 kil 
of sodaand 3 of 











grammes of bicarbonate of sulphuric acid for 
every 100 litres of water. This quantity ma; according as it is 
d to — more carbonic acid gas, or4 500 grammes 
of of soda and 6 of sulphuric acid to each 100 


f ieee into ben nb A and et kw 
pumps a or pipe, on 

ying end of the hose they unite ; the partl 

ee eis eae Yn the fire iteelf in ts of 


torren' 
gas, moreover on the ita 
which, solidifi in Fa Noanner by the beet, forme a 
varnish or The apparatus 
consists of a carriage beacing a sheet iron case divided into four compart- 
mi po theage ry and in 
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Wikce etng heated tn r= Fon oven and 


December, 1874. 
This invention consists in a novel mode of forming the bars of grates so 
that they may be reci tally, and thus sift out the ashes 
and cinders rning fuel without opening the furnace, ‘a 80 


pepe bark the bars that with a small amount of metal, numerous spaces for 
admission of air are secured and the fuel well sustained, and the 

the bars are so formed as to avoid any possibility of one bar 
etre ey fy or fouled by the contiguous bars and impeded in its 


<ai8 srs ten Exounes, J. H. Joknson, Lincoln's-inn-fields,—A commauni- 
cation from W. B. Reaney, Phitadel phia.—Dated 15th December, 1874. 

This invention relates to what are known as compound engines, or 
aes having a high-pressure ane a low-pressure cylinder ; and consists 
in forming, by means of a valve connec! to the governur, a vacuum in 
all parts of the cylinder, both high and low pressure, and in their con- 
nections, at the time the pressure governor has completed its 
oe | the Lappe nal = a employed for controlling the low- 
li the engine, and the working parts bein; 

relieved one all - ey The p cher is applicable to existing engines o' 
the class before referred to, as well as to engines to be hereafter con- 





4348. Svrracixc Faprics axp SusstiruTe ror Woop, W. R. Lake, 
, London. —A communication from W. Bell, New 


This invention ‘waiaies other nr ‘the L oqeanys of a durable surface on 
cotton, linen, —< ay use of new compounds, apy 
one fe which ma: a plain or ornamental pattern 
may be pressed rs a one Jone of fee a ee at the time of spreading it 
on such fabric or material ; any of these compounds may be moulded in any 
desired form in which other. compounds or natural articles 
have been or can be moulded. They are adapted to and intended to be 
used for the Sed or pata for wee | “india rubber, leather, gutta-percha, 
paper, and oi ited cloths 

4405. Sent, J. A. and J. y tse Huddersfield.—Dated 22nd 


December, 1 
This etn anata in adapting and applying to boilers now con- 
nected only in . o* steam-ways a means of connecting them in their 
pace Mage And this means consists of a connection fitted to the 
the boiler so that the lowest part of the orifice thereof shall be 
a peo | determined u vroftced, ty -_ below which it would be 
aoe tod to be this means all the low water 
safety valves would be brougb' ly on the level 
of water in op getting gs ty aoe sto a relicve the several con- 
nected boilers of their og of steam as required to prevent explosion. 
The invention also consists to ‘the tops of boilers removable 
covers composed of boards 3 elt between them resting on a frame- 
work of iron, 
4419. Sarety Vatves, J. A. and J. Hopkinson, Huddersteld.—Dated 23rd 
December, 1874. 
This is a method of applying wee | to externally dead weighted 
—_ valves in order to place them ou’ , and thereby prevent 
. The weights are fuide a suitably arranged cover or 
Sones instead of outside as usual. The cover may form either the whole 
ora portion of the weight required for the valve. 
Brack ror PatnTInc oR om ee poems Suear, &c., 
D. C. Knab, Saint Denis. —Dated 
hae ee ae lime 2 partook iy giving carbon and i sifted is indimmatsty mixed with = 
, or other by distillation in closed vessels. e 
30 t0 te patteat tanto 100 parts of lime. As dry 
caustic lime is is aiticult to crush, it is slaked with the least possible 


a porowghly. water, so as to powder, 
\y mixed hot with tar; the intimate mixture thus formed is 
@ gas retort or in 
Sauiotansete te ven off; the pots are 
allowed to cool, and the cold matter cumbeubivn te pts em _ 
on a brick floor, and taking up the ——- of the air f 
pare caustic lime. uring carbonisation in the a gate tho gues 
which ignite oh removing the closed pots qvebane an immense smoke, 
which — ——_ by this means two blacks are obtained, one 
e black, the other similar to the black of ordinary smoke. 
The black io produced is a h or raw black, suitable for employ- 
ment like powdered bone black, for instance, as blacking and com- 
mon black colours ; and by trea’ this rough black with muriatic acid 
or any other lime solving acid, the lime is completely removed, an 
perfectly pure and beautiful black is the result. 
4476. Rotary Puppiine Macaryes, J. H. Johnson, Lincoln’s-inn-fields.—A 
a ens a Jrom W. Sellers, Philadelphia.—Dated 30th December, 


This inveation relates to that deserG tion of rotary puddling machines 
for which letters patent were §s to John Henry Johnson, bearing 
date and October 3rd, 1871, No. 2612, and Sep- 
tember llth, 1873, No. 2982. In the specification of the last: mentioned 
letters patent there are described gst other 
mechanical puddling, certain vagy for a wa’ ter ciroulstion about the 
closed end of the rotary pud one of the objects of that circulation 
peteg So ute the fix to withstand + Ager ion of the flame impinging 
t 
at the closed end of the 


directl 

been found that the fix was entirely 

puddling vessel by this water circulation, and throughout the cylindrical 

part by the fluid cinder, but that in melting, the iron in the puddling 

vessel, the open “the ender only during e action of the flame at all times, 

rt ao a. 4 during the process, was deprived 
6 


it, and was liabl crumble under a too 
Jrcieness oxpens Bah baths. The 

or its object, therefore, the protection of the fix at the 
puddling vessel by a water circulation, and while accomplishing this to 
confine such to the smallest space, ap aa to avoid & uscloss 
eee ae and it consists Salkians seat ond to 
within the open ed of the re dling vessel, and in 
circulation through this pire y and t the journal at 
the clowed end of the vomel through the water is supplied and 


96. Pree PRintinG AND ORNAMENTING MeTALLIC PLaTes, P. Jensen, Chancery- 
yma communication as Ss comeney i alae Sewing Machine 
pany, Hambu: Dated 2nd 
Impressions are Sy te ety thence’ ranted off on to 
which is along with the tin ate Fagan through 
ith a peculiar solution the 














Bate ae ain expe iat in tot ov 





21st January, 1875. 
The said invention relates to further improvements in the treatment of 
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Suny 2, 1875. 


THE ENGINEER. 
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rnace or cinders for the manufacture of various articles described 
te spestction of farmer letters patent, dated 28rd May, a.v. 1872, 
o.1 


2O7Z. Horsesnors, A. Pilté, Paris, —Dated 5th gone, 1875. 
The f features of novelty clalined are —First, the i 





bed ; 
tion of rolls for mo Tumps or oa for horseshoes ; 


eral 
Fourthly, the eens and tion of the vertical 
binatic with “the mechantem for removing the 
permsedd shoo: Pith, the combination of matrices for setting and 
nee Se and arrang t of parts for the removal of the 


eae 1 a Roorrxa, &c.. W. R. Lake, Southampton-buildings, London, 
—A | communication from J.R. M'Clintock, New Orieans.—Dated Sth June, 
1875. 
The First part of this invention relates to the Yep —- of a og ne 
liquid asphaltn, suitable for paving, roofing, and ee 
Second tes to concrete paving or roofing comy fon in whieh 
coal tar or wrtificiel asphaltum are us 
KItns on Ovens, @. 7. Bousteld, Sutton.—A communication from 
the Société Anonyme de Cuivre Fraacow, Paris.— Dated 5th June, 1875. 
This kiln or oven consists of a number of separate chambers arranged 
ina circle — a — central furnace, which } heats them either simul- 
t t will; an ——— which also allows the 
various compartments to, ~ kept a , which are 
lated quired at each phase of the process. 























au 

2089. Learner Puvr, vy. R. Lake, Southampton-buildings, London.—A 
communication frou B. James, Worcester.—Datel Tth June, 1875. 

This invention relates to leather pulp to be employed = ne Eaaeae 
of all articles or objects that can be formed by ag 

in dies or moulds. 

2119. Writixc, Emposstxo, on Inpentine py Type, W. M: rgan-Brown, 
Southampton-bu ildinga, London, —A communication from G. P. Harding 
and J. aS cong roe eth gy he June, 1875. — 

This inven First general arrangement and w: 
disc or ied where as descri! 


under the 
arrangement and working of =. “modification of this first machine 


rota’ motion by hand ; and, 
wale of the modification 








Thirdly, the Sond 

wi p Pn apne Ae py ar em Fe one or more semicircular series of 
type levers, producing yo by a downward motion on the 
paper, and so t presents itself if individually and 


automatically in one and the same ontuatiy central point. 
2126. Macuive Guy, W. B. Farwell, New York.—Dated 10th June, 1875. 
The invention relates to improvements on the machine gun described 
in former —— No. 3133, 1874, and consists in the employment 
-_ an entirely different mechanism for loading, firing, and ae 
the cartridges; in a novel disposition of the firing and load aos ae — 
whereby the same are brought entirely within the cylindri 
chambers that constitute rearward extensions of the barrels ; in a | 
method of supporting and adjusting | the frame which carries the barrels ; 
and also in a new traversing for ng the gun during the 
firing process. 
$8641. Steam Evormes, BE. Bornshaw and T. Holt, Rochdale.—Dated 7th 
Novewber, 1874. 





The inventors actuate a cut-off valve which is mounted on the slide 
valve by means of a , which is made so small that the part which 
is nearest to the axis within the diameter of the tappet shaft. The 


said shaft is driven by means of a pair of screw wheels, one of which can 
be slid endwise by the action of the governor to vary the “‘ cut-off.” 
<7. CoMBLNED Corset anv Dress Improver, W. FE. Whale, Love- 
lane, London.—A communication from H. Schulte, Paris.—Dated 12th 
netenter, 1874. 

The improvements consist in securing to the back of the corset a 
length of whalebone or similar material, which will partially embrace the 
waist of the wearer, from which lengths of whalebone are secured so as 
to project at right angles therefrom, the whole of which are inserted in 
slots of similar material to the corset, so as to havea semicircular forma- 
tion, which forms the bustle or improv er. A web of calico of smaller 

is attached inside to contract or bow the stiffening of the 

whalebone. This interior web may be provided with eyelets lace, so 
that more or less contraction or bow may be effected. 

4279. Lusnicatixc Srixpies, FE. Stot, W. C. Stafford, and T. Taylor, 

Ashton-under-Lime.—Datel 12th December, 1874. 

The novelty of this invention consists in the application of the elon- 
gated trough, formed so that the footsteps for rece ving the spindle feet 
may be contained in it ; and in the ar and tion of 
several parts so as to effect the perfect Soasie, and at the same time 
economise the oil. 
= Rycemorme Manvres, G. Greig, Edinburgh.—Dated 12th Decen- 

874. 

According to this provisional specification the body of the wagon runs 
on rollers on the bed frame until the centre of os overhangs, and it 
then tips. To distribute manure a roller with pegs on its periphery is em- 
ployed tu draw the manure forward to the Sway hod of delivery. The pegs 
are protruded by an eccentric at + they are required to act, 
and they are drawn back into the drum to clean them, and allow the 
surface of the drum to be scraped by means of a fixed scraper. 

4286. Seranatine Tix, Soper, on Zinc From Inox, F. G. Morton, 
Lynton-street, Bermondsey.—Dated 12th December, 1874. 

This invention has for its object a simple, ical, and 
means of the tin from the iron of tin plate scraps, and 
generally for separa‘ frum iron or other metal, tin, solder, or zinc, or 
mixtures thereof, w may be attached thereto in the form ofa senting. 
The tin plate scraps, or other combination of metals to be operated u 
- submitted to the action of a blast or currents of highly heated 

orj d vessel or , provided with a perforated talne 

pee or grating, in such a manner as to melt the coating of tin, solder, 
zinc, = oe of these, causing it to leave the iron or other an 
eons the false bottom or grating. The blast of air is caused 

three phen: over a — furnace and conducted into the jacket 
of The melting cham internal shell of which is perforated to 
admit the heated air into 2 melting chamber, where it is diffused and 
caused to act upon the tin plate scraps, or other subst: to be 
upon, as aforesaid, which substances are simultaneously agitated. 
4286. Lames, G.G Jandy, Penge, anid F. H. Smith, Peckham-rye.—Dated 


12th December, 1874. 

The inventors with the ordinary wick-holder and elevator, 
using in place th a flat hollow chamber ed at and 
so that it may receive a short of any thin material, by 
a woollen fabric, to serve as a The wick Vy introdu 


ehamber by means of a strip of tin or other metal. 
4288. Avromatic Frre Extincursnen, FE. 7. Hughes, Chancery-lane, Lon- 
don.—A communication from H. &. Parmelee, New Haven, U.S. —Datel 
12th December, 1874. 
This invention relates to a device for attachment to peng Jy oa 








Sh clant 











into the 


in ge: pe for as ~_ the conctenetn Seles such 
nera’ the apartment, automaticall, n 
the the lve and al om fh discharge of water ; cord 0 aupeiote tn the mested 


ble materia, by the fi of which the flow: or dis- 

tribution of No or er edtinaeld fluid is opened, and devices for open- 

ing a full flow, also in the combination of an alarm tos = the © opening of 

the flow, all as more fully set forth in the descri and drawings 
accompanying this application. 

4200. Water Meter snp Feeper ror Bortens, C. Verdier, Paris.— 

— Srom P. N. J. Macabies, Paris,—Dated 12th December, 


This relates to improvements in patents, Nos. 2406, 1868, and 1103, 1870, 
and consists chiefly in oy cylinder and piston, whereby the power is 
created for actua’ the distributive apparatus, instead of ot ‘ing it 


ts of the invention relating to pneumatic signalling forming 

of letters patent dated 12th day of June, 1874, No. 2045. 

4296. Leaturn, 4. Bird, Limehoune.—Dated 14th December, 4 

The chief feature of novelty in this invention is the ba mal a 

ng and otherwise in the condition of lea’ 

and causing it to absorb or imbibe a mixture of 

pitch, pee de t or cvating it with the mixture and afterwards by 

rolling if. The leather may have previously to this process treated 

with chloride of sodium and bicarbonate of soda or potash. 

4296. Lacie Boots anp SHoes, C. Nash and W. M. Streeter, Shere.— Dated 

14th December, 1874. 

In the opening in the front of the boot or shoe, wherein a leather 
tongue is ordinarily inserted, is placed a thin leather tongue secured to 
the boot at the bottom in the: ordinary way, and when in a furnished 
* bara pond —_— a loop to enable the wearer a or on the same. Above 

of elastic webbing secured to the bottom and sides 
bj the aero n the front of the boot or shoe Above this is placed a 
second or outer thin leathes tongue secured to the boot in a similar 
manner as the first, after which a stout elastic lace is iaserted and 
securly fastened to the top of the boot or shoe. 
4298. Smettine Merats, K. Stone, Liverpool.—Dated 14th December, 1874. 

The invention has for its object, First, the,utilisation of the waste and 
inflammable gases given off during combustion in the furnace or cupola 
used for the smelting of metals. The waste gases are brought down 
through suitable pipes or flues from the mouth of the furnace or ~o 
where they are emitted, and returned to the bottom of the furnace e' ther 

tely bya distinct “exhaust and blowing rT for that purpose, 

or in combination and ————s with the ordinary blast pipe or ge 
8 i steam separately into the furnace, or 

gases, or in combination with AR 
generated by heat from any of the known salts that give off — 
Thirdly, the introduction of a a spray. jet, or jets of hydrocarbon or 
spirit into the furnace, either in combination wii with a jet orjets of steam, or 
cold or heated at pheric air, or Fourthly, the utilisation 
of the ile Graiectaeen from the furnace or cupola for 
aa bag De Eda d= of the 
furnace or cupola. t same for 
carrying the ~ — etched aoe operation, 


4300. Siosauutna, J. 7. Gent, Leicester. —Dated 14th December, 1874. 
This invention for oO! 


de 
the subject 





combination with the return waste 











of an 
tablet. The rising» of a vertical sliding rod 





electric bell and indicat 
liberates the indi tablet, and shews the room or place from which 
the 1 is sent, and at the same time closes the voltaic circuit of the 


electric bell, and causes the bell to ring. The vertical sliding rod may be 
raised by an elastic air chamber underneath it. Compressed air being 
forced along a tube to the said air chamber, it expands, and raising the 
rod described, liberates veda tablet and ri hep 7 the bell. The ringing con- 
tinues as long as jing of the red may be effected 
by a wire instead of by te By 
4801. Smoxr-coxsumING APramatus, W. E. Gelge, Wellington-street, 
Strand, London. — A communica'ion Jrom P. Duboin, Paris.—Dated 
14th December, 1874. 

The improvements, the subject of this invention, consist in the particu- 
lar arrangement of a fan which continuously drives the unburnt smoke 
and gases over the flame in we ee | in ape that , they may be 
entirely consumed. This impro to all 
of generators, fixed or novela, eee te fectorion Toteamboate, locomo- 
tives, _ road and — engines, of , bathing 

t i} e fanupon which the system 1s based, is 
eed in a ‘patel manner, that is to say, that the suction of the 
smoke is effected on the one side and that of the air on the 
other. The side which nicks or draws the smoke is of smaller 
section than the eo in a the mm ate the suction of the air 

to t! busti e smoke. This ment : 
the obtaining f a greater quantit of alr thm of eneive’ the any 
this latter wes thereby facili , it having a greater ‘supply of oxy, 
at its disposition. The suction of ‘the smoke takes place bya ae 
taking its smoke from a chamber or a reservoir in order to have a 
of smoke sufficient to be sucked or drawn off by the fan in large quan 4 
The smncke is led by a conduit over the grate or fire bars in 
again licked up by the flames and fed by the air sent by the 
the fan, and led beneath the grate, that is to say, into the —_ oo which 
is hermetically closed by a door permitting its easy cleansing. If required 
the introduction of the smoke may be —— by a small valve operated 
by a lever within reach of the fireman. fan may be worked by trans- 
mission gearing, or by a separate motive power e. 
4302. Srup Fastenines, J. Lewis, jun., and E. Mclivenaa, Liverpool.— 

Dated 14th December, 1874. 

This consists First, in ape BY loose or movable piece on the shank 
connecting the front or head and The loose or movable piece, 
and Soot coclne eaten to" be of oblong or elliptical form. Secondly, they 
provide a catch to hold the loose or movable piece im position. 
4304. Sicnatiine on Rattways, W. A. How, sen., Redmarley.—Datel 

14th December, 1874. 

This invention ‘mainly consists in erecting posts along the line about as 

high as the ee, or higher wy coquivel, to carry wires, on which are 














placed a stream of The inventor prefers to have a base, fixed 
voint, or fulcrum for his signals, fixed on Jah a ST which 
The ends of 


will contract or expand in unison with the operating wires. 
such wires in some cases terminate in signal or lever boxes, and pass 
over or attached to circular levers or drums or other power, and said wires 
have tension weights to aid int gulating the traction and expansion 
of the wires, which are 1 by the signal , of which 
it takes two to make a a a while either can make a danger 








— pepemans or Sewace, H. Y. D. Scott, Ealing —Dated 14th Necem- 


Te "hoot of this invention is the treatment of sewage in such a 
manner 4s to orise its fertilising constituents without d 
their value. The process is applicable to town se as well as to aoli 
fosces. By the mode of treatment now proposed, t 
with sili and agillaceous particles 
can ~ reburned and reused for the precipitation of fresh portions of 
sewage. 








4806. Tine ror Roap Waeets, 7. P. Allen, West Bromiich.—Dated 14th 
PR ees ape etait é 
invention consists of forming wu the sides of the tires of wheels 
projections which will cause the wheel to mount over obstacles in the 
road instead of being turned upon one side thereby. 
4307. Cases ror Butter, H. J. Alicard, Rood-lane, London.—A communi- 
cation from F. Dinant, Periers.—Dated \4th December, 1874. 
The object of this invention is to a can suitable for receiving 


butter and analogous articles for trai and permitting of access 
being gained thereto for testing the quality of the article without injury 
e Case, 


4308. Ammonia, A. M. Clarke, Chancery-lane, London.—A communication 
JSrom F. Mazxiell- -Lyte, Paris.—Dated 14th December, 1874. 

The invention consists in ucing ammonia by synthesis of its ele- 
ments (hydrogen and azote), a mixture tw which is passed over one of the 
triatomic elements of triads, or pentatomic elements or —,< or over 
combination of the same ina or divided dition, at 
temperatures and with or without the aid of steam. The matters 
wer also be mixed with an inert substance, such as carbon, silica, or 





4309. ‘Kerrtine Macuivery, C. Churchill, Wilson-street, Finsbury.—A 
communication rom B. Tifany, Bennington, U.S.—Dated 15th December, 

7 
This invention consists in improved means for keeping the latches of 
the needles open when pena neg pre to the needles. ‘Alao in 
an tubular the needles in the 


outalde longttudinal grooves ‘of linders of ve cml diameter. Also 
an improv ee: of neodle ylind and d habl = 











from the float as hi 


sliding needles in the outside iongitdinal 
ves of tthe nwt cylinder. — ” an improved so 
for 1 





4291. Cuiorixe, F. Wirth, Prapkfont-on-the-Boine. s oom ieati 
Jrom R. Hasenclever, Stolberq.— 12th December, 1 
This invention relates to the se soma of Haven oid, the hydro- 
chloric acid developed in the y and used for manu- 
facturing chlorine. 
4202. Dress Fastentnas, J. Bale, Aldermanbury, London —Dated 12th 
. December, 1874. ates atte am 
n carrying out A these tm provemen a brooch, the same 
being ble as a veil fastener, and other 


fastenings, and as hatr 
rethe ott, aselfacting spring ca 
it, a acting 
yes a consist of a tube not ex iia ot oe mh in 
web near | on one side. When is unfastened the 
opening Tn the of waigrwatted mg te heb cme Betiery Sede cee BBs 








thepin towards openin {in the © h, 80 th ariag saan St ¢ 
ing catch, so the and 

woe ag a pe bedi sw Dea eles ad enclowed in the tube 
orcateh. This is accomplished b: monte — mple we bao enteredie'e toh 

as in fastening an bs has berhow 

the reaction of the iw ly prenens Hage upwards, and 

closes the which provents the pin being eoctentally 

released and res great safety in the fastening. 


4298. sioxracinva srremate For Raiiwavs, A. Chawnbers, Marylebone- 
inudeLiiveation hoe for tts object unpeovements in signalling 
f t improvements 
jcTivetion tan for tr objet improvements tn ngualing apart 





cam cylinder in 


cy parts 
grooved bedy of soft | anti-friction metal and an end core tube of hard 
metal. Also in an improved acjustable device for revolving the needle 
reciprocating cam cylinder, 
esi) ey THE = pee, erp AND Guarps or Raitway 
RAins, F, nister, mark-hill id W. Stroudley, Brigh _ 
Dated 15th December, 1874. “300 ; me 
This invention consists in substitu what are termed tactile signals, 
or that can be felt, for the audi signals or detonators usually 
em rh ge Soght gb pe The tactile signal may consist 
simply of a thin piece of metal laid upon and removed from the rails as 
required by a mechanical it worked by the 
signal lever. As the engine passes over the of metal it receives a 
_—— jolt, thie ey ae, warns the driver, fireman, and 
train. dangerous practice of employing 
place detonators on the | line is entirely obviated. " ple ame » 
4912. Preservixc Ferwentep Liquors, W. 7. Read, Midland Railway- 
15th 5 lh od 


il Dated 
A solution of neutral sulphite of 
the 


m 16 1st. 
magnesia is used Wtquypestten. 96 
from one to five parts to 1000 part of tho liquor to paerven 
ch made 
ty Ey bg nrg 


ae quer than the toneuinns 





4818. Featner Dostive Bavsues, W. RB. Lak th building 
Lowlon.—A communication from A. D. Griewold, ome Tout. — Dated 15th 
December, 1874. 

This invention consists in a feather dusting brush constructed with 
the feathers thereof arranged in a sories of small bunches secured to an 
elastic stem, the elastic stems of the several bunches secured 
directly tu the of the handle. Or each separate feather may have 
an elastic stem secured to it and be fastened to the head of the handle. 
And the said invention further consists in a feather dusting brush 
——— substantially as above in combination with a crown or 
shield. 

4814. Rectrrocatixe Presses, W. 

This invention rela hich a rect Pressing heat 

is invention relates to presses in w a rec ting ing 
is employed to squeeze materials placed on a table below, an for object 
facility of stopping or starting the presser, and of sup) ving and removing 
the materials operated en. The pressing head is worked bya lever and cam, 
the cam being fixed on a shaft, on which is freely mounted a continously 
revolving wheel. A sliding clutch on the shaft is by a spring 

80 as to engage with the wheel, in which case the shaft revolves A works 

the presser. A hand lever can be moved so as to make a sloped end of it 

enter a helical groove in the sliding ‘clutch, whereby the clutch is with- 
drawn and the movement of the shaft and cam is stopped. table has 

a reciprocating movement imparted to it by reversing bevel gear like the 

table of a planing machine, so that a workman at each end can alternately 

put on take off the work to be operated on. 

4315. Comervep Cooxina Stoves axp Hot Am Forwsaces, 7. J. White- 
head, South Paria, U.8.—Dated 15th December, 1874. 

This invention relates more especially to that “class of stoves which are 
designed fur cooking and heating purposes, and consists in a novel con- 
struction and arrangement of the parts by which a cheaper, simpler, and 
more effective device of this character is produced than is now in common 
use. 


4317. Canps, R. F. Crosland, Cleckheaton.—Dated 1ith December, 1874. 

This invention relates to ‘the formed with staples which have 
the working parts fi sd. and ists in forming the dies so that 
the wire is not so much flattened out and is more confined and con- 
densed in the dies. The dies are actuated by means of a lever and 
tappet. 

4319. Posrat Sampce Bacs anp Esvevorgs, 4. C. Baronio, Salishury- 
street, London.— Dated 5th December, 1874. , ae 

Constructing postal sample and envelopes for such or like purposes 
in the peculiar manner deveribol, by which, in continuation of the body 
of the bag or roy or of one side or face thereof, a tally-like or 
addressing piece or <>» » is left at the closed end, upon 
which the names a e Pith the sender and of the person to 
whom it is to be sent may be Sdoratton and to one side of which 
the postage stamps may be affixed, so that the hand stamping or cancel- 
ling of the postage stamps instead of being performed on the body of the 
bag or envelope with a liability to burst the bag or envelope, and to injure 
the contents thereby, the - 5 or envelope aud its contents may remain 
uninjured and the stam: yr hy oor rhe on the addressed and — 
freely projecting and folding The form and mde of closin, 
mouth or other end of the ow i may be of any suitable oo 
a or description permissible byt the postal regulations, and according 





Stevens, Northampton.—Dated 165th 








to the purpose fur w io ondh les may be i 
4320. Roaps anv Tramways, E. Leigh, Manchester.— Dated 15th Decem- 
ber, 1874. 


The patentee first levels the road by means of cutters or knives driven 
steam, and then lays down a stone tramway for the carriage wheels 
made of artificial stone coated with Portland cement, such stones having 
key holes in them for convenience of lifting and carrying about. The 
stones for the horse track are made of similar materials, except that at 
the top cells are cast in to receive asphalt or other material to afford a 
better footing for the horses. 
4322. Preraration or Pup ror Paper, 7. H. Gray, Clapham-junction. 
—Dated 15th December, 1874. 

This pe agen relates to impr ts in the preparation of vegetable 
fibres and the conversion of the same into paper pulp. The inventor 
employs by preference the plant known as sword rush or grass which is 
freely — from Australia. Or he uses wheat or other straw or wood 
fibre. — being indeed, with slight modifi licab 
variety bi fi 


cons. | — ~ Hemp, Jure, &c., 7. Lawson, Leeds.—Dated 15th Decem- 


This 1 specification describes i its on the i ti 
described | in the specification of the patent No. 2211, in the year 1871. On 
each link a jection is formed above the centre of the lin ro 

tch line of the chain, and these projections ee Se ee 
allers ; the querping siberet Ue chtsunes end toma of large size, double 
the size of the roller at the delivery end. 

4324. Heckiixc or Preranine Hemp, F. D. Frost, London-street, London. 
—Dated 15th December, 1874. 

This = visional specification describes govern the inclination of 
heckle which are connected by links into an endless sheet, by means 
of guide surfaces which control tappets fixed on the end of the bars. 
No. 2211, of 1871, which describes two sheets of heckle bars having 
progressive velocities, is is referred to. 


4826. Licurive Gas, P. L. Allaire, ‘Pate~ Dated 16th December, 1874. 

This invention consists in a process of obtaining lighting gas from 
petroleum and other oils and essences by the use and ent of two 
spheres or hollow vessels in communication with each other and acting 
successively to effect—(1) The vaporisation of the liquid; Ay 
decomposition of the vapour previously formed into volatile an — 
volatile elements constituting the gas and its residuiums. 


4828. Sarery Vatves, J. Jordan, Manchester.—Dated 16th December, 
1874 





le to 








The invention consists in a a loose seating between the valve 
and the seating of a dead w it safety a the said loose seating 
1 1 lar extent and furnishing an additional passage for escape 


phar Propucrxo Cotp, A. C. Kirk, Glasgow, and G. T. Belly, Mid Calder. 
— Dated 16th December, 1874 

In carrying out the invention the cold is produced by the tin = 
of liquified ammonia im a vessel, hereinafter termed the ¢ 

which is connected = a tube with another vessel ‘Dactanteer 
termed the absorbing vessel, the combination of vessels and tube being 

Sea A closed when in' use. Le hte we consists essentially in 

itable solid the absorbing vessel instead of a 

Higa = s heewubedee eupiayed for the purpose of absorbing the vaporised 

4890, Drsvse 9 Macutnes ror Parixtine, J. Ward, Belfast.—Dated 16th 
m 

For this purpose friction apparatus is emplo: consi of | 4 Gisc 
mounted on the end of the duiving shaft of - _ my tion 
with a friction wheel mounted on an axis or shaft on which the fast and 
loose pulleys are mounted. 

4831. Rauway Axte Boxes anp Guipes, H. W. Widmark, Bristol.— 
Dated 16th December, 1874. 

This provisional aaaie describes a radial axle box. 

4332. Tewreninc anv Formine Articces or Steet, P. Jensen, Chancery- 
lane.—A ee G. F. Simonds and J. A. Ferson, Pitch- 
burg, U.S.- 6th December, 1874. 

First, clam: sabien abate enativen exniieehatthehadiiaimnen 
plates, and as to uniform temperature, and keeping them 80 ~~ 
the form of is 
an intervening plate in oven between fire and the clamps for van 
evenness of heat ; oven with perforated bottom for 
admission and even distribition of 

ages, hot air ch and tile sp 

4333. een ror Borries, A. King, Bristol.—Dated 16th December, 


The - = portion is formed of cork or other t material, such as 
hollow — with os top and washer between the metal or cork and 
the wood. floats on surface of liquid while the bottle is 
being filled, aan wile the contents are being poured out it still floats on 
a removed from the neck, whereby free exit of the liquid is 
obtain 


ans Air Cusnton, S. 7. Wackrill, Leammngton.—Dated 16th December, 
874. 














This cushion is so constructed that when filled with air it fits the peape 
of the “slipper pan,” one end being about six on be Fn | 
other tapers down toa thin end similar toa wedge. The pan is 

in the thick part of the cushion, the front tal the pen ending tu ths 
thin part of the cushion which forms the rest fur the patient. 


4335. ee anp Cortine MetaL, W. Craven and C. Bolle, Manchester.— 


Dated 16t ih December, 1874. 
This i ists of a vertical or other saw, which is 
moved up and down or to and fro b means of a crank pin in a disc acting 
agate A pene pn + apd tg te eee The article to 

be opera upon ona table, in some cases a cross 
slide is also used. a 
4836. Emsroipertf§c Fapnics, A. Heaven, Manchester.—Dated 16th De- 

cember, 1874. 
This invention consists in the 
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threads into a seymontal-shaped guide during the working of the 

machine. Another part of this invention ists in producing the 

button-hole on an ordinary embreidering machine by means of a 

notched bar. 

4337. Rereatine Fire-arms, A., Count von Kropatschek, Vienna,—Dat d 
Thiet ie i ane t the sliding bolt princi; cartridge 

3 inventior. 0 guns on the le, a 

magazine being extended the underside of the barrel, and the cart- 

ridges eleva im a line with the barrel by an oscillating carrier on 

drawing back the sliding bolt, and returned to position on sliding forward 

and belies the same. 


4838. Treartine Peat, B. Davies and J. W. Turley, Liverpool, and J. 
Newell, Bootle.— Dated 16th December, 1874. 

This invention relates, First, to improvements in tools for obtaining 
the peat from peat lands; Secondly, to a system of platforms and tra) 
and apparatus for masticating and working the peat when obtained ; 
Thirdly, to apparatus and tools for Lp | and cutting the peat into 
blocks for use; Fourthly, to ovens and a method of arranging peat in such 
ovens for carbonising the peat and producing tc ; Fifthly, to 
apparatus for cutting peat into strips for fire lighters; Sixthly, to a com- 
position for dressing or preparing for use such fire lighters. 

4339. Lamps anp Lamp Wicks, J. Weir, Castle Dawson.—Dated 16th 
December, 1874. 

These improvements in lamps relate to those lamps whieh are used for 

burning oils, whether mineral, vegetable, or ani , such as petroleum, 

ffin, colza, or sperm, and in which the receptacle for the oil is some 

tance below the level of the wick, as in the case of the moderator 

lamp; and consist in a self-acting arrangement by means of which the oil 

is raised to the wick without the necessity of ee: ape lampor any 
prov 





of the usual mechanical contrivances. im p consists of 
two purts, an —— and a lewer one, the upper of which two parts is so 
formed that it will move within the lower part ; this upper part carries 
the burner, glass globe, and chimney. It rests upon the oil contained in 
the lower part, and is so weighted and adjusted that the pressure of it 
upon the oil contained in the lower part causes the oil to rise to the 
required levelin the burner. By this arrangement the inventor obtains 
ina — and effective manner a regular and steady mg of oil to the 
wick as long as there is any oil in the lamp to be supplied. The inventor's 
improvements in lamp wicks consist in making them of porous and 
incombustible mate , such as Bath brick. 

4340. Nurritive Drinks, D. Tallerman and W. Clarke, Cannon-street, 

London. — Dated 1th December, 1874. 

The object of this invention is to provide a refreshing and nutritious 
drink which, while it possesses some likeness to beer, both in respect to 
ap! ce and taste, will be free from its intoxicating quality. The 
basis of the drink is what is known as soluble meat extract, whether 
obtained from mutton or beef. 

4341. Carponartes or Sopa, L. Mond, Northwich.—Dated 16th December, 
1874. 


This invention relates to the production of carbonate of soda by the direct 
ammonia process, the brine being used in the form of a spray. 

4342. Sutrnuric Actp, A. V. Newton, Chancery-lane.—A communication 
Srom A. Mobel, Paris.—Dated 16th December, 1374. 

The object of this invention is to obtain a production of concen- 
trated sulphuric acid in chambers of comparatively small capacity, and 
that at a small expenditure of nitrogen acids (acides nitrogenes). 

4345. Fasrenine anp Unrastentne Doors oF RatLway CARRIAGES, AND 
ror IxpicaTinc Names or Stations, 7. W. Hart, Great Winchester- 
street-buildings, London.—Dated 17th December, 1874. 

This invention relates to apparatus whereby the doors of all the car- 
riages of a railway train may be fastened or unfastened simult ly 
by the guard of the said train, also to apparatus for indicating to the 
occupants of the said carriages the names of the stations as the train 
approaches or passes the same. 

4347. Hyprostatic Motors, H. A. Bonneville, Paris.—A communication 
Jrom B. Gaillet, Paris.— Dated 17th December, 1874. 

This invention consists of a loose wheel mounted on a driving shaft, 
and to the periphery of which a hollow jaunt or circular tube is attached, 
the side half of the latter being filled with a dense liquid, while the other 
half is filled with an air casing, surrounded with the same liquid, and 
kept in position by means of an inside weight or of a magnetic attraction 
acting from outside on a soft iron inside the tube, and to which the air 
casing is attached. 

4348. Exrractine Susstances So.tusie in Eruer, 0. Braun, Berlin.— 
Dated 17th December, 1874. 

The extracting of fat containing bodies such as wool, oil, fruits, and 
seeds, and other fruits, by means of ether alone, or in combination with 
water ; the employment of an auxiliary fluid, such as alcehol, for driving 
out the water and the ether, and the recovery of the dissolving and 
expelling substances by distillation alone or with rectification. 


4349. Sream Enoines, N. Outhwaite, Croydon.—Dated 17th December, 
1874. , 
The engine is constructed with two pistons working in the cylinder, 


the crank being placed between the sume, and the ordinary conn 

rod and packing glands being dispensed with. The steam is admitt 
into the steam chest, passes —— valve ports into the steam ports, and 
thence into the cylinder, and, ving actuated the pistons, returns 
through the exhaust ports and the valve exhaust port into the condenser 
or into the air. The slide valve works loosely on an angular shaft, and as 
the speed increases the valve moves from the centre and cuts off the 
steam. The valve being heavier at one portion, and working loosely on 
the shaft, acts as an expansion valve and as a governor. 


4350. Exas.inc THE BuIND AND PERSONS OF DEFECTIVE SicuT TO WRITE, 
AND Faciuitatine Writine, W. N. Thursfield, Shrewsbury.— Dated 17th 
December, 1874. 

The apparatus consists of a sloping desk or frame, with holes on either 
side, and a rest or guide having studs or knobs thercon, which fit into 
the holes, the ends of the guide travelling in grooves made on the pro- 
jecting lower sides of the frame or desk. The right hand, holding a pen, 
pencil, or style, is placed on the rest or guide, and thereby the user can 
write in parallel equidistant lines, removing the rest lower down into the 
next series of holes when the line is completed. 

4851. Tricycte Vevocipepes, J. H. Walsh, Putney. -- Dated lith 
December, 1874. 

In carrying these imp ts into practice, the tricycle is con- 
structed so as to work or drive the driving wheel (situated behind the 
leading or guiding wheels) by means of cranks of a peculiar construction 
situated between and in front the latter wheels. ese cranks are 
connected by connecting rods with other similar cranks on the driving 
wheel, all the cranks being right angled. In order most effectually to 
work the leading cranks with the feet, the inventor attaches to each of 
their pins or centres to which the connecting rods are connected an arm 
or lever ; these are set at such angles as to convert the right angled cranks 
inte those having opposite points, and thus he is enabled to work the 
cranks and actuate the dri wheel the most advantageously with the 
feet. He also attaches to the Layers any Mga — levers or handles, 
by which the hand or hands can action of the feet in the most 
advantageous manner in going up hill or over a bad road. In order to 
distribute the weight more evenly between the wheels, and to throw as 
much as possible on the driving wheel, so that it may obtain a more 
<tastine guomes on the ground, he cranks the axle of the leading wheels 
horizontally in such a manner as tothrow their centres forward ; this also 
prevents the said axle interfering with the feet in driving the cranks, 
which it otherwise would do. 

4352. Sream Borers, G. Weir and J. Weir, Glasgow. — Dated 17th 
December, 1874. 

By the present invention unequal heating is prevented in large boilers 
by making the water circulate from the time of lighting the fires, the 
apparatus for this purpose consisting, according to one modification, of 
one or more nozzles fixed in suitable positions at the lower parts of the 
boiler, and supplied with steam from a separate boiler. When the 
boilers are steaming, all or part of the feed-water may be passed through 
the nozzles, so as to promote circulation. Where there are several 
boilers together, steam can be first got up in one and be used for produc- 
ing circulation in the others before steam is up in them ; or in one of a 
series of boilers steam may be maintained at her pressure than Po the 

lath the 








ke, ry 


others, and be employed in conti ly ping up cir 

others. 

4353. Corton Banps ror Sprnninc MacuiveERy, S. Rowbottom, Glossop.— 
-—Dated 17th December, 1874. 

This invention relates to the manufacture and uniting of the cotton 
bands—used for driving the spindles in such machinery. -in such a 
manner that there is no necessity for tying the ends together, and hence 
the bands being without knots work much smoother and without jerk, 
and a better yarn is produced with less pe mege y and at the same time 
there is a considerable economy in the saving of the waste which occurs 
under the old method of cutting off some inches of the ends of the band 
after tying. 

4354. Stream Encines, A. F. Paget, Seymour-chambers, Adelphi, London.—A 
communication from F. Wannieck and H Kippner, Brunn, Moravia.— 
—Dated 17th December, 1874. 

They regulate to engines in which the steam is*to be used expansively 
and the degree of expansion lated by the engine governor acting on 
cut-off expansion valves qocundiog to the variations in the load on the 
engine. 

355. Treatino Leatner Cuttinos anp Waste, M. Murphy, Liverpool.— 

Dated Vth December, 1874, 

This consists, First, in treating the leather waste or acraps in a liquid 

or gaseous bath of hydrocarbon or other suitable oil or solvent, to remove 








the animal or ble oils or fass ; Secondly, in distilling and condens- 
ing the product left by the treatment described under the first part, su as 
to separate the solvent from the oils or fats. 
4356. Burrons, Stuns, &., A. M. Clark, Chancery-lane.—A communication 
Srom G. H. Ulmann, Paris.—Dated 17th December, 1874. 
oa os rh r 








in the t of studs, buttons, lockets, 
sleeve links, scarf pins, brooches, b lets, or ts used for 
various pu , of a concave transparent material, on which is applied a 


pho ¢ picture or engra’ cut out in outline and filled in at back 
with a block or coloured cement forming a ground, and a metal back with 
shank, pin, or other attachment being fixed to the backing. 
4357. Gas, Steam, on WaTeR ENGINES AND Pumps, &. J. Greey, Halstead. 
— Dated 17th 7 
This invention relates to apparatus for obtaining a circular motion from 
the piston without the use of cranks and connecting rods. 
4358. Movutpine Toornep Wueets, W. EB. Heys, Manchester.— Dated 17th 
December, 1874. e 
This invention consists, First, in a portable arrang t for Iding 
circular articles in a box or on the foundry floor; and, Secondly, in 
improvements upon the machine of George Lamb Scott, patented. 


-. rasmus APPAREL, J. Colyuhoun, Greenock. — Dated 18th December, 
‘ 








The feature of novelty which constitutes this invention is the con- 
struction of over or outside coats with an interlining of down or feathers. 
4360. Tevecraru Powes, H. H. Slade, Bristol, and W. A. Slade, Clapham 

road.— Dated 18th December, 1874. 

The inventors place the insulators inside or on the inner side of the 
= ; by splitting the poles and placing the insulators between the two 

alves, or by bolting pieces of wood to the side of the pole and placing 
the insulators between them and the pole, or by forming the pole or 
support of several pieces, leaving room at the top to place the insulators 
between them ; or by cutting a hole through or in the side of the pole 
ees the insulators within it; and by fixing the insulators on 
wooden or other pins, with rings by the side of them, which rings could 
be removed and the pin drawn back to allow other wires to pass them!; 
or by fixing supports for the insulators to iron ; and they include 
in the patent placing a wooden or other screen outside the insulators, 
though it may not be used to support them. 

4361. Sriivts, CLamps, on APPARATUS FoR Repairinc CARRIAGE SHAFTS, 
AXLES AND Masts, J. G. Tongue, Southampton-buildings, Chancery- 
lane.—A communication Jrom M. Devries, Pas is.—Dated 18th December, 





1874. 

The invention relates to a system of splints which may be employed in 
repairing c: shafts, axles, springs, ships’ masts, rudders, oars, 
ladders, scaffolding, driving shafts, rods, and telegraph ts broken 
accidentally. The great improvement in these kinds of splint orapparatus 
is that they are capable of almost universal application, that is to say, 
that they do not require to be made of any particular size, the necessary 
adjustment of the parts together being made in applying the apparatus. 
With a few different sizes of splints, broken parts of any dimensions may 
be repaired. The approved system of splints is com of two, three, 
or of a greater number of rings or collars which open by means ofa hinge, 
and close by a latch or catch These rings are kept together by longi- 
tudinal bars or cramps, and are connected to one of the two linked or 
hinged of the rings or collars in order to form one piece, and the 
others fixed in the same manner as the former, are jointed or fixed to the 
other part of the collars by means of screws fixed in the latter, which 
screws being turned either one way or the other, may secure or release the 
iron clamps or clips, so as to enlarge or bring closer together the ring of the 
splint, according to the thickness of the parts required to be jointed. 

e pressure of the iron cramps is also given by the screws, and the said 
screws are pointed in order thit the pieces jointed together may be kept 
in position not only by pressure, but also by the indenture, in order to 
= lipping longitudinally when the pieces are pressed together by the 
splint. 

4362. Prerarinc AND TREATING SEAMING AND Ropivo TWINES FoR SAIL 
Makino, G@. Good, Lopen, near Itminster.— Dated 18th December, 1874. 

The invention relates to improvements in pre ig and treating 

seaming and ro twines for sail making and other purposes, and in 
I 





ap tus employed therein, so as to render such —_— and roping 
Tie stronger and more suitable for the purposes to which they are 
applied. In carrying out the improvements, the twine is first boiled in 

kali to destroy the perishable matter contained in the twine. After 
being washed and dried it is put into a vessel containing tanning liquor 
com of oak bark, kutch, and palm oil to preserve the fibre. When 
it is dried it is passed through a vessel containing the following 
ingredients in the quantities and proportions named or thereabouts : 
Best pure English and foreign beeswax 10 Ib., gutta- ha 1 Ib., dissolved 
in naphtha and coal tar, dissolved india-rubber }1b., Venice turpentine 
11b., resin } lb., tallow 2 Ib., raw linseed oil 2 pints free from acid, 
and essence of pitch } lb. The i ients are heated with hot water 
and steam, and kept stirred while the twine is passing th h it with a 
revolving agitator ; it then passes through apparatus com of cork and 
air rollers, which forces the sition pletely through the twine 
while it is hot. It is next wound on to a reel to cool, and taken off from 
that on to anvther reel, and while passing from the first reel it is drawn 
through between surfaces covered with horsehair or other suitable 
material to take off any surplus of the composition not required. It is 
then allowed to remain on the latter reel for about twelve hours, and then 
wound off in different sized balls or reels ready for use. 


4263. Revievine Private Drains or Sewer Gas, D. Gill, Wéston-super- 
Mare.—Dated 18th December, 1874. 

The invention consists of two compartments, one above the other, 
secured together by suitable means, the upper being made removable to 
get at the drain eject; the lower compartment has an opening, with 
movable grating to stop rats, at the bottom into the drain eject, and 
another opening above it. into the u m ment, and in one of its 
sides is a circular opening, to which is attached an effluvia escape pipe 
from the private drain. In this open: is a ring rounded in section, or 
the ed, the opening may be rounded instead, and inside the com 
ment, in the front of this opening, a wi shaped valve is placed with a 
hollow — yenee oP gn = 8 — 4 ~ = it, which falls by its 
own gravity and closes up the circular opening, thus venting ingress 
of sewer gas, but by opening with any little ire behind it p A. the 
escape of effluvia from the private drain to the main. This valve has a 
rounded edge at bottom to rock upon, with pins and slots to keep it in 

tion, and stops on the sides of the compartment to prevent its getting 
yond its vity. The upper compartment consists of a shaft with an 
opening and cover on top at one part, and the other part, consisting of a 
water-trap whose bridge dips into the water in the proportion of two- 
thirds to one-half that of the drain eject, thus forming the weaker trap 
for the escape of the sewer gas. At the upper part of this trap is an 
opening, from which a pipe is carried up to a proper elevation against a 
chimney stack, roof, or other support, for the yom y of the said 





into the open air. This water-trap can be kept filled by any suitable 

means. 

4364. Heaps ayp Matis ror WEAVING, J. Holding, Manchester.—Dated 
1 December, 1874. 


The invention consists in employing beads or rollers of glass, steel, or 
other hard material, threaded on wires or yarns to form the ends of the 
eye in the heald or mail. 

4365. Gas, R. P. Spice, Parliament-street, Westminster.—Dated 18th 


, 1874. 

This invention relates to the facture of ill ig gas when 
what is commonly known as water gas is used in combination with the 
vapour of petroleum or other similar spirit or oil. The apparatus to be 
employed is not necessarily, but greatly by preference, that for which 
letters patent No. 4178, dated December 19th, 1873, were ted to the 
inventor ; and the present improvements consist in causing the gas im- 
mediately after it has left the condenser, or direct from the retorts, and 
while it is hot, to pass through a vessel containing petroleum, whereby 
not only the light but the heavier spirits are vaporised and caused to 
combine with the water gas. By these means, in —— with those 
uth Noptetaber, 1874, the whale of the vaporteable ‘portion of the 

4 e whol va) le on the 
ordinary petroleum of may be utilised, and the object of the 
present invention attained. The gas after passing through the petroleum 
may be ducted to the densér if n , and subsequently to 
the purifying and storing apparatus in the ordinary way. 

4866. Securine THE Lips or Gas Retorts, R. Herring, St. Helens.—Dated 
18th December, 1874. 

This said invention relates to novel and = ae to be com- 

ord the means whereby 


Snoth 











bined with the lid or cover of a retort to 

the same may be securely locked or fastened when closed, and may be 
readily released and opened, the closing and loc of the lid or cover 
being effected by one it of a lever forming part of the said 
apparatus, and the releasing and opening of the said lid or cover by 
another movement of the same lever. 


4367. Raiuway Foo Sionat Apparatus, F. W. Thornton, Westminster- 
chambers, Westminster.—Dated 18th December, 1874. 
The object of this i tion is an imp t in automatic aj us 
for appl detonating to the rails of railways as an to 
the ordi visible for the safer working of the traffic generally, 








and y & Seay Soe It is proposed to use the a; 
either separately or in conjunction with the ordinary visible , and 
it is so constru that it shall be self- hing ; that is to say, when 


one of the detonators placed on the rail by the a’ tus shall have been 
exploded by a train passing over it, another di ator shall supply its 
place automatically poe visible signal arm being lowered to “all right,” 
and the detonator shall be placed on the rail and removed therefrom 





until such time as it shall in its turn have been exploded, when the 

same operation of replenishing will be repeated. 

4868. Escarement anv PenpuLum ImpuLse Movement, C. Lange, Strand, 
London. —Dated 18th December, 1874. 

The escay ement and pendul impulse mo ts are worked inde- 
pendently of the moving force of the clock. 
4369. Grapnets ror Raisinc SusMarine TeLeorara Cases, F. Lam- 

bert, St. Marylebone, London.— Dated 18th December, 1874. 

These improvements relate more particularly to the el patented 
by the inventor 12th December, 1873, No. 4100, and con tin employing, 
in lieu of the pivoted eccentric jaws therein described, pairs of 
=e eons blocks or wedges to held the cable when cut, the said 
of wedges being fitted to move between inclined guides in which they are 
retained by suitable means. 

4370. Nose-pacs ror Horses, M. H. Brown, New-cross.—Dated 18th 
December, 1874. 

The features of novelty of this invention consist, First, in malian 0 
nose-bag of any strong flexible material for the purpose herei| 
stated. 8 dly, in ting the parts employed to suspend the bag 
when in use to the bottom of the bag instead of the top and sides of the 
mage at present practised ; and, Thirdly, in adapting a grooved — 
behind each of the rosettes of the head-gear of the harness of a q 
and then passing over each of such said pulleys a light cord or piece of 
round leather or other suitable material. The double part of such said cord 
or other material is passed over the hook of the saddle of the harness, on 
which said hook the bearing rein of the harness is passed in the usual 
manner, 

4371. Josupes anv Conrectionery, E. Hawker, Lee.—Dated 18th December, 
1874. 








This invention consists in coating or encasing or eovering jujubes, gum 
—— some kinds of boiled sugar confectionery, such as butter scotch and 
ley sugar, and certain other sweetmeats, such as acidulated drops, 
and certain kinds of lozenges, such as black current ey and various 
preparations of chocolate, such as chocolate creams, with albumen, or 
glue, or collodion, or certain kinds of balsams, or certain kinds of resins, 
or certain kinds of gums suitable for the purpose, ur two or more of these 
materials, ora mixture of gelatine or isinglass, or both of them, with one 
or more of these materials. 
4373. Treatine Reruse “ PickLe” or Tin PLate Works, W. J. Pughley, 
Kidwelly.—Dated 16th December, 1874. 
? This invention relates to certain imp ts in tion with the 
invention for which letters patent were granted to the inventor on the 
2ist day of June, 1864, No. 1530. In lieu of bottling the sulphuric acid 
obtained from the refuse “ pickle,” according to the invention, direct 
from the lead tank for the use of the picklers, by the present improve- 
ments the inventor causes it to run into the upper compartment or 
cistern of a filter through a suitable receiving pipe, and from which it 
escapes o- hh a coarse flannel strainer having a perforated co, 
plate at its top) to and permeates a deep layer of charcoal in the lower 
compartment, and then through a layer of small pebble stones obtained 
from fresh water, and lastly, escapes from the filter through a perforated 
wooden chamber, and a wood tap fixed therein into a glass bottle, and it 
is then ready for re-use by white or black picklers as previously. The 
discoloration of river or other stream water adjacent to tin-plate works 
is caused by the “‘ scouring water” used at such works, in a tank con- 
taining which the plates are placed after having been taken out of the 
“ pickle,” until the acid is removed from them. To prevent this dis- 
coloration the inventor has constructed a filtering apparatus in the 
water-course of the “‘ scouring water,” and causes the latter to firstly, 
through a layer of limestone, which will retain any dirt that may have 
accumulated. The filter the inventor has constructed of bricks, and 
formed it of an upper layer of charcoal separated by a perforated elm 
plank from a lower layer of burnt bones. ¢ bones absorb the acid and 
prevent any from éscaping to the stream. The white pickle the inventor 
runs into a tank (instead of into the river or stream) in which the inventor 
allows it to settle, and subsequently over into a filtering arg of 
the construction hereafter described, and thence to the k plate 
jicklers to be re-used, mixed with best vitriol. Subsequently the 
eenter causes all the black and white pickle to pass through the pro- 
cesses described in the eae above referred to letters patent, so 
as again to obtain the sulphuric acid for re-use. The tank lastly above 
referred to may be made of brick or of any suitable substitute, such as a 
m oil cask, arranged so as to receive the pickle from the wy 4 pot. 
¢ filtering apparatus the inventor constructs of wood, with a fil 
medium of charcoal only. The inventor also vides it with a wood tap, 
by which the filtered acid can be withdrawn for the black picklers. 








4374. Compresstnc Om Seeps to Extract On, H. H. Ayre, A. 8. Ayre, 
W. Chambers, and W. A. Ayre, Kingston-upon-Hull.—Dated 19th De- 
cember, 1874. 


This invention has reference to when crushing oil or other seed or 
matters in rings of the character of those described in the specification 
of letters patent ted to Algernon Sydney Ayre, dated the 2lst day 
of October, 1873, No. 3409, in which the compression is effected without 
the necessity for the use of bags or wrappers. According to the present 
improvements, each ring with its plates is for the compression of the 
contained matters placed between a pair of press plates in a press, 
such press plates being guided in their movement, and the under 
surface of the upper one mae | repared to receive and hold a 
ring, whilst the upper surface of the lower one is provided with a 
profestion — as a plunger to pass into the ring, and by acting 
therein on the lower sg action compressing the matters to be com- 

The ope plates are provided with channels to receive and 
conduct oil or oily matter obtained by the compression. When compres- 
sion been effected, the matter with the top and bottom plates is 
removed from the rings by being placed under a suitable plunger. 

4876. Spinwino Macuinery, H. M. Girdwood, Belfast. - Dated 19th Decem- 


1874. 

This invention consists in the use of a trough or troughs extending 
across the face or faces of the roller or rollers of yarn preparing frames, 
to prevent refuse or dust and other impurities collected by the rubber 
from faliing upon the sliver. 

4881, Sream-Borters, F. J. Cheesbrough, Liverpool.—A communication 
Srom W. C. Ford, Brooklyn, U.8.—Dated 19th December, 1874. 

This invention consists, , of certain improved devices applied to 
a boiler by which a stream or current of hot air is more effectually 
delivered upon and distributed over the surface of the fire to perfect the 
combustion of the fuel gases ; Secondly, of certain improved devices 
applied to a steam boiler, by which a stream of hot air is drawn down 
around the smoke stack, or chimney, and thrown upon the surface of the 
fire in the boiler furnace by the motion of the boiler, or of the engine, or 
vehicle which carries the boiler ; Thirdly, of certain improved devices 
applied to the boiler of a steam engine, by which a stream of air is 
created, drawn down, and thrown into the furnace by the motion of the 
boiler, and heated by the waste or escaping heat of the fire, in its passage 
to the furnace. 

4882. Pacxine Spinpies or VaLves, S. Allen, Liverpool.—Dated 19th De- 
cember, 1874, 

The features of novelty which constitute this invention consist in 
forming upon the valve spindle a washer or valve, which has its seat on 
the underside of the gland of the valve box, which is ground or faced for 
that purpose. The washer or valve is held against the gland by the 
internal re of the valve box, thus packing or rende: tight the 
valve 5) . 

4383. App.yiING SUPERHEATED AIR TO THE FURNACES OF STEAM Bon.ERs, 
F. J. Cheesbrough, Liverpool.—A communication from W. C. Ford, 
Brooklyn, U.8.—Dated 19th December, 1874. 

This invention consists of a pipe or series of pipes or flues combined 
with the smoke stack, or chimney, or waste steam pipe, or both, and 
arranged in the fire or smoke flue, and eonnected to a Ya jipe, or aseries 
of jet pipes to deliver the hot air upon the surface of the fire at the sides 
or in the front Ee o@ the furnace. The pipes or flues to be 
with reference to the smoke flues and fire surface as to heat the air upon 
its passage through the pipes by the escaping heat of the furnace. 

4386. Conpensino Vapours, Heatine Liqorps, &c., R. Spier, Greenock, 
and J. Mather, Gateshead-on- —Dated 21st December, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 

4387. Hyprocen Gas, J. H. Johnson, Lincoin's-inn-flelds, London.—A 
communication from J. 0. B. Moreau, Paris.—Dated 21st December, 1874. 

This invention relates to the application in the facture of hydrogen 

suitable for illumina‘ and heating purposes, of a material not 
itherto used in euch manufacture, whereby a considerable saving is 
effected in the cost of production, and, in the case of lighting » 
greater illuminating power is obtained ; and it consists in the employ- 
ment of the slime or 00ze com: the detritus of floating plants, 
aquatic vegetables, and the like, which settle on the bed or bottom of 
rivers, lakes, and similar water-courses or sheets of water, and there 
collect, f strata or layers which in a short time become decomposed. 

The invention also relates to the utilisation of the by or secondary Arne 

= Png the manufacture of coke, artificial fuel, manure, and - 





4888. Cy.inpers ror Pumps anp Steam Enoines, W. R. Lake, South- 
ry pear yy London.— A communication srom G. F. Blake, Boston, 
U.8.—Dated 21st 


y December, 1874. 
This invention relates to a detachable or removable cylinder for pumps 
detachable der 


and engines. is placed with an outer cylin 
or caning, with which are combined the valves and for admitting 
and exhausting or disc’ the water or s , and it may be 


readily removed from the casing and replaced by another of the same or 
a different diameter without disturbing the other parts of the pump. 





ies. dm 
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Percusstve Rock Dritis, F. B. B. Beaumont, Victoria-street, 
Westminster.—Dated 22nd December, 1874. 

This invention consists in working rotating slides for percussive rock 
drills by an auxiliary engine worked by the fluid under pressure, which 
is employed to work the drill piston, the movement of the slides being 
thus rendered independent of the strokes of the drill ; it also relates to 
means of advancing such drills as the holes driven by them become 
deeper, 4 small piston acted on by the fluid under pressure being em- 
ployed to turn, by a pawl lever and ratchet, the advancing screw uri 
the back stroke of the drill, and the pawl being advanced tooth by toot 
by means of a lever acted on by a coned part of the drill spindle during 
its forward stroke. The auxiliary engine that works the rotatin, slide 
can also be geared with the advancing screw 80 as to retract the d 
4420. Equitisrium Supe Vatves, J/. Willis and J. Blick, Worcester.— 
Dated 23rd r, 1874, 

According to this invention the slide of the valve works steam tight in 
a flat rec channel, the top plate and bottom plate or seat of the 
channel having two holes in them corresponding in size, figure, and 

tion with the two induction ports of the slide of the valve. The 
holes or ports in the top plates are covered by a cap or the end of the 
pipe, which delivers steam to the slide of the valve. When the slide of 
the valve closes one or both of the induction ports in the plate the steam 
presses only on the portion or rtions of the slide covering the port or 
ports, and the steam ure is hence in great part removed from the 
slide of the valve. Oil by a transverse groove in the top edge of 
the slide of the valve into vertical grooves in the front and back faces of 
the said slide, whereby the working surfaces are kept steam tight and the 
slide of the valve ie to work smoothly. he limited pressure 
described on the slide of the valve may be removed or diminished by the 
use of an oscillating plate, which, when the steam is entering one port, 
closes the hole in the top plate opposite the other port. 
4438. Sappies, W. Cox, Walsall.—Dated 24th December, 1874. 

This invention consists in making harness saddle trees and the trans- 
verse bands at the ends of the saddle trees in one piece by the process of 
casting, stam , or for These transverse bands, commonly called 
the back band plates, being made in one piece with the saddle tree, have 
great strength and durability, and cannet be torn from the saddle by 
careless use or se} ted by the ordinary use of the saddle. It is pre- 
ferred to make the saddle tree and its bands of cast iron or wrought iron, 
but other metals and alloys may be used. 
4439. Srampivo Merais, J. Vaughan, 

Decen , 1874. 

This invention consists in working automatically the hammers of 
stamping machinery in the following manner:—The hammer of the 
stamp is attached to a metallic —~ ¢ or band passing over a large rotating 


West Bromwich.—Dated 24th 





| supposed to form the eastern boun 


pulley. When the band is pressed tightly against the pulley, the band 
raises the hammer. This band is pressed against the pulley by a roller 
acted upon by a lever, and the latter by a vertical connecting red. A 
tappet is situated on the upper end of the connecting rod, and the bottom 
of the rod is connected to a short lever near the bed of the stamp. When 
the parts are in their normal state, a spring presses the reller against the 
band, and the latter lifts the hammer. As the hammer approaches the 
end of its upstroke it strikes the tappet of the connecting rod, and the 
roller is withdrawn from the band and the hammer falls. On the 
hammer nearly reaching the end of its fail, it acts upon the short leverand 
the spring coming into action the roller again presses on the band and 
the hammer is again raised. The short lever enables the working of the 
stamp to be controlled by hand. 

4441. Po.isutxa Woop Fioorina, W. R. Lake, Southampton-buildings, 
London.—A communication from G. Renard, St. Ouwen.—Dated 2th 
December, 1874. 

This invention has for its object the construction of a novel apparatus 
or machine for polishing wood flooring,-and which is composed of two 
brushes placed in the interior of a carriage and operated by an arrange- 
ment of levers and pinions. 
5S. Kinpiivo Fines, W. R. Lake, Southampton-buildings, London.—A com- 

munication from D. 8. Silcox, Charleston, U.S.—Dated 1st January, 
1875. 

This invention relates to materials for kindling fires, and consists in 
applying a combustible coating to ordinary coal, coke, charcoal, or | 
charred wood, or fossil coal, or any material of an analogous nature. 


353. Ispicative THe Sreep or Suips, 4. BE. Hargreaves, Rio de Janciro.— 
Dated 30th January, 1575. 

This invention relates to electric logs, wherein the revolutions of the 
vanes of the log cause an electric current to be passed at certain intervals 
along a conducting wire passing from the log to a recording instrument on 
board ship. According to the present improvements, the revolutions of the 
screw vanes effect the rotation of a worm aud worm wheel, on which isa 


close an electric circuit comprising a battery and a recording instrument 
on board ship. The reco instrument is an ordinary Morse receiv- 
ing instrument, the paper strip being marked with divisions representing 
hours and minutes, so that the number of divisions occurring between 
two marks made on the paper by the passing of two consecutive currents 
will indicate the time in which the vessel traversed the distance corre- 
sponding to one revolution of the worm wheel of the log. 





OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(rom our own Correspondent.) 

Tue Iron Trade Conciliation Board reassembled at Wolver- 
hampton on Tuesday, and the employers’ representatives asked 
the workmen’s representatives what reply they had to make to the 
offer of the week before, in which the employers were prepared to 
guarantee that the reduction should not be more than bi. a ton in 
the ensuing quarter, if in the meantime the men would consider 
the proposal made in London, that the new scale shall have a 
minimum of 8s. 6d. a ton. The operatives responded by handing 
in the following resolution, passed on the previous day at a 
meeting of operatives’ delegates, held at West Bromwich :— 
“*That we, the delegates assembled, representing the ironworkers 
of South Worcestershire and East Worcestershire, instruct our 
representatives on the Board of Conciliation to inform our em- 
ployers that we cannot accept any sliding scale or wages basis that 
would give less rates than those ruling at the present time, unless 
it be in accordance with the award of an arbitrator—one to be 
mutually chosen, and who shall be guided in giving his decision 
by the evidence adduced with respect to the prices realised 
and the conditions of labour existing in this district.” The 
employers said that it was impossible for the trade in its 
present state to bear 9s. 6d. a ton for puddling, and sug- 
gested that they should now, as hitherto, be subject to the 
decision of the arbitrator who might be appealed to in the North 
of England. This course, the operative members of the board 
said, the men had discussed and refused. The ironworkers 
desired that arbitrations in Staffordshire should be determined by 
the conditions as to price and labour peculiar to that county; nor 
would they accept 9s. a ton, which is a drop upon present 
of 6d., even if the masters would consent to pay it for six or nine 
months. Under these cir st , the i rs declared that 
they had nothing to do but call a meeting of the whole trade, and 
they feared for the result. The men responded that the masters 
now had their ultimatum. Until, however, other terms are agreed 
to, or further negotiation is i ible, the men continue to work 
at 9s. 6d. 

Whilst this meeting was being held in Wolverhampton, the coal- 
masters, under the peeaee of Mr. E. Fisher-Smith, their 
chairman, were meeting in Du ey to determine the price of coal. 
They resolved upon a reduction of 2s, in the leading quality. 

This reduction leaves but little doubt in the minds of buyers of 
finished iron that a drop of £1 a ton will be declared in the leading 
prices of such iron at quarter-day. That such an alteration will, 
however, take place in ironmasters’ quotations is, however, 
still uncertain, the more so as the wages question in the 
finished iron trade has not been adjusted. ‘There are men 
who speak of the a of a divergence between iron- 
masters and ironworkers occasioning the works to be put 
to a stand; but the view is not generally entertained. It is 
believed that there are ironmasters who will not allow their works 
to be laid off at this particular juncture in the history of the iron 
trade, and of scarcely-restored confidence in the financial world, 
whatever risks others t be prepared to run. Upon the whole, 
the difference is thought so capable of adjustment that little 
apprehension is felt about the continuance of ful relations 
between capital and labour in this great branch of local industry. 

There was very, little disposition to purchase finished iron to-day 
—Thursday—on ’Change in —— Many merchants and 
manufacturers have scarcely finished stock-taking, and are there- 











| beyond this boundary in an easterly direction. 


fore indisposed to buy what they can do without, even though they 
might be able to place their orders on the terms which are likely 
to rule a fortnight hence. But there were few mill and forge pro- 
prietors who were any more ready to-day in Birmingham than they 
were yesterday in Wolverhampton to with confid that 
Staffordshire marked bars will, at Quarter-day, be reduced to £10, 
with sheets and plates in a like —_ et that this will be 
the prevailing quotation, and Dudley’s bars £10 12s, 6d., 
pane appeared to be very little doubt entertained in the open 
market. 

The want of tone in the finished iron trade had its effect upon 
the business which was done in pigiron. Only a few and trifling 
transactions in this metal were reported, and they were mainly 
subject to the prices to rule at quarter-day, when, it is the expec- 
tation of consumers, prices will te lowered by from 7s. 6d. to 10s. 
a ton. 

Coke was again freely upon offer, as well from South Wales as 
from Derbyshire, and Yorkshire and Durham. The agents of 
South Wales firms were prepared to take from 16s. to 17s. per ton 
delivered in this district, and Derbyshire coke ranged frum 17s. 


to 19s. 
Dudle 





Coal was abundant. and Cannock Chase coal of 
lent quality peted for the favour of the merchants ; but 
these last do not seem more p: to begin to order new supplies 
than are the ironmakers and the manufacturers, who buy a less 
excellent quality. At so low a is some of the poorer forge 
coal of South Staffordshire now being sold, that there are sales at 
8s. a ton into boats. Indeed, a transaction has been named in 
which even less money is said to have been taken. 

Whatever might be the uncertainty felt as to the ultimate 
action of the ironworkers, no fear is uttered that the colliers will 
not abide by the terms of the sliding scale which they claim to 
have | from their masters by a sixteen weeks’ strike and a 
cost in union contributions of £80,000. That sliding scale is based 
entirely upon the Earl Dudley’s quotations for furnace coal. 
Furnace coal being now redu 
according to that scale has been reached, and the,wages of thick 
coal colliers become 3s. 6d., and those of most of the thin coal 
es 2s. 9d. per day, the actual reduction being 6d. and 3d. a- 

ay respectively. As the colliers about Cannock Chase have 
abided SC their sliding scale agreement, so likewise will the 
colliers on the Dudley and the Wolverhampton side abide by the 
arrangement between themselves and their masters. The South 
Staffordshire sliding scale has been in existence nearly a twelve- 
month, and it has worked well. The usual course has now been 
taken, and notices posted announcing that ‘‘in consequence of 
the Earl Dudley’s furnace coal having been reduced 2s. a-ton, that 
is from 13s. to 11s., fourteen days’ notice is given to all colliers for 
a reduction of 6d. a-day off thick coal colliers’ wages, and 3d. a- 
day on thin miners’ wages. Engineers and other men employed will 
be reduced in like proportion. 

On Tuesday the first sod of the Hamstead estate was turned by 
Mr. R. D. Gough, the chairman of the directors. The estate lies 
on either side of the London and North-Western Railway, on the 
way to Walsall, commencing at Great Barr station, and, indepen- 
dent of its supposed worth as a — property, it would be of 
large value if the present speculation should fail. It comprises 
nearly 500 acres, isin the parish of Handsworth, and is situated 
about a mile east of the great fault. This fault was till recently 
of the South Staffordshire 
that the coal field extends 
The openings of 
the Coppy Hall Colliery, near Aldridge, on the north-eastern con- 





coal-field ; but it has now been prov 


| fines of the coal-field, and at the Sandwell Park Colliery (the 


boundary limits of the Hamstead estate) have proved this almost 
to demonstration ; and, as the new field to be prospected lies in a 


| direct line between these two, the engineers of the company state— 
| and very plausibly it would seem—their fullest confidence in the 
stud that at every revolution of the wheel causes a contact spring to | 





existence of coal under the greater part, if not the whole, of the 
Hamstead estate, and that, too, at a workable depth. One 
hundred and fifty shareholders were present at the ceremony. 
These were the representatives of the holders of the £100,000 stock 
as at present issued for this concern. They were all local men, and 
fully believed that the undertaking will be successf: 

The Diamond Drill Company have at length got through the 

bble formation in their boring on the estate of the Cannock and 

untington Colliery Company, which lies on the verge of Cannock 
Chase and leads off in the direction of the Shropshire coal-field. 
The boring through these pebbles has been the toughest job that 
ye this company ever accomplished ; and they have not effected 
it without great cost. eT ts of the C. k and Hunting- 
ton Cempany are now believed to be excellent, and the shares are at 
50 per cent. premium. 

Messrs Claridge and Co., Limited, who are the proprietors of the 





Pheenix Foundry, Millfields, near Wolverhampton, have made a | 


the year of £1805, which enables them to declare 
a dividend of 10 per cent. per annum. They might have declared 
20 per cént., for the 10 per cent. will only consume £853; £200 
will be carried to the bad debt fund, and £797 will be taken to the 
next year’s accounts. When the concern was transferred to the 
company from its former proprietors, Messrs. Claridge, a condi- 
tional arrangement was made as to certain paid-up shares which 
should be handed to those gentlemen, and it was ccntemplated 
that the outstanding liabilities would bring in a considerable reserve. 
When, however, the settlement was effected, the result was less 
satisfactory than had been anticipated. But no difficulty was 
allowed to intervene between the vendors and the company. 
Messrs. Thomas and George Claridge voluntarily relinquished one- 
half of the paid-up shares which they were entitled to receive, and 
the reserve fund at once became £3468. The relinquishing of these 
shares by Messrs. Claridge means the giving up of a legal claim to 
£10,000. 
been viewed with pleasure by the shareholders, who, by Wednesday 
afternoon, had taken up all the — shares, num- 
bering about 300, which are £10 each, with £5 paid. 

The interests of.Birmingham and the district are generally apestins 
ina healthy condition, and the drop in coal just announced wil 
impart a rous tone to many of the heavier departments. Our 
foreign trade is already improving. The continental demand is as 
a whole much better; New Zealand and Australia are good 
customers for the chief hardwares; machinery, implements, and 
iron sheets are being taken somewhat freely by East Indian 
markets; our Japanese trade is excellent and gives promise of 
further improvement ; satisfactory indents for tools and _hollow- 
ware have just been received from the Cape ; and to certain parts 
of the Spanish West Indies increasing consignments are being 
made. e home business is likewise developing. At fair amount 
of work is being done at the engineering establishments, and 
activity distinguishes the pipe foundries. The marine ironwork 
trades are a shade quieter, but prices are steadily upheld. Full 
time is being made at most of the edge-tool works ; the ironfounders 
are experiencing a capital demand for their products ; and carriage 
ironwork is being inquired after on all hands. Railway spikes, 
nuts, bolts, and safes are all in moderate request. Japan and tin- 
plate makers report themselves as fairly employed. The excep- 
tionally good demand for locks continues. Brass-founders have no 
legitimate source of complaint, but less is doing in cut nails and 
washers. 

The National Society of Amalgamated Brass-workers has now 
=. members, and a cash balance favourable to the funds of 


net profit — 
1 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Iron is now in some cases offering in this district at prices ac- 
tually below the cost of production, and naturally there is an 
impression that values are now at about their lowest point. This im- 

ion has been strengthened by the firmer tone exhibited by the 
market during the past week, which has also tended to 


to 1ls., the minimum of wages | 


It is easy to understand that this liberal action has | 
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this 


restrict the operations of the ‘‘ bear” speculators, but beyond 
| there is really little improvement to notice in the ae here, 
Consumers are slowly coming forward to secure their requirements 
| for the next few months, but there is no inclination at presen* that 
| the _ buyers will take their usual quantities of iron, and for 
| any orders that are open there is a keen competition with a now 


| frequent underselling in prices. Lancashire makes of pig iron are 
| trifle easier in price, the top quotations for delivery in’ Manchester 
being now about 65s. to 67s. per ton for foundry qualities, and 
about 62s, 6d. per ton for forge numbers, but it is where 
lower rates than these are accepted that any business can 
| and small concerns who are compelled to sell are offering at very 
| low prices, Middlesbrough iron delivered in the Manchester dis- 
trict is quoted at 60s. to 61s. 6d. for No. 3 foundry, and about 59s. 
| for No. 4 forge. Lincolnshire iron, owing, as I pointed out last week, 
to one or two firms pushing not only their ordinary make, but also 
their stocks upon the market, is still being offered in this district at 
very much under its real value. In finished iron there isa moderately 
good demand for small sizes of bars, such as are produced in guide 
mills, but business generally is dull, as consumers, who are 
anxiously looking forward to the result of next week’s quarterly 
meetings, are holding back their orders in the expectation of a 
reduction in prices. At present, however, late rates are without 
change, ordinary bars being quoted at £8 10s. 6d. agen delivered. 

Some of the finished iron makers are tolerably well supplied 
with orders, but generally they are only moderately employ 

There has only been a limited business doing in the coal trade 
of this district during the past week, as consumers have been 
withholding their orders in anticipation of a reduction in prices 
| at the end of the month, and these expectations have to some 
| extent been realised. In the Manchester district, although no 
alteration has been made in house coal, several of the firms, 
in order to protect themselves against the underselling which has 
of late been carried on, have found it necessary to make some small 
| concessions to their customers for coal for — 

Furnace coal has been reduced 10d. per ton, engime fuel and slack 
| 5d. per ton, and the delivery rates for these will now be as under: 
| Furnace coal, 13s. 4d. to 14s. 2d. per ton ; burgy, 10s. 1d. ; and 
| slack 7s, Gd. per ton. In the Oldham district a reduction of 1s. 8d. 

= ton has been made, and it is not improbable that the neigh- 
ouring district of Ashton may, before long, take a similar step. 

There has been no alteration of the list of prices in the West Lan- 
cashire districts, but the round coal trade is very-dull, stocks are 
increasing, and there is a large amount of underselling. The 
lessened production of small coal and slack consequent upon 
stacking, has caused engine fuel to be less plentiful, and prices for 
this class of fuel exhibit tolerable steadiness. 

For gas coal there hasnot been quite so much inquiry ; those 
consumers who had run short of stocks having apparently mostly 
secured their requirements for the present, whilst others who are 
still tolerably well supplied appear to prefer holding back and 
taking their chance of the market. 

Nogeneral movement has yet been made for a reduction of 
wages. The colliery proprietors inthe Manchester district do not 
at present contemplate Tcllowing the reduced prices by lowering 
wages, and in the West Lancashire districts there is still a strong 
feeling not to take any action until these firms who worked during 
the last strike signify their willingness to co-operate. In the Old- 
ham district, however, itis reported that the coal owners intend 
making a reduction in proportion to the amount taken off prices, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue tone of the iron market this week has been rather better 
| than for some three or four weeks past. No. 3 is generally quoted at 
52s. to 53s. per ton. but some makers hold out for more money. 
Whether there will be any further drop is a question on which a 
good deal of doubt is entertained, but it is declared by manufac- 
turers that trade will not allow them to make any further abate- 
ment. Some firms are labouring under extreme difficulty in trying 
to make both ends meet. The demand has fallen off during the 
month of June, and there is consequently a considerable addition 
to the stock in makers’ hands. This condition of affairs does not 
augur well for the future. Under existing circumstances it would 
manifestly be indiscreet to fe on making iron for stock, and it is 
therefore anticipated that before long a number of the furnaces 
now in operation will be blown out. I have heard indeed, that 
arrangements have already been made by some of the 
manufacturers of pig iron for limiting their a. Meanwhile, 
however, the export trade is well sustained, Germany, 
Belgium, Holland, and Russia, taking quantities that compare 
favourably with the exports of previous years. 

In the commercial aspect of the Cleveland iron trade I cannot, I 
regret to say, report any appreciable improvement. The heavy 
losses that have recently been sustained are still a source of great 
| disquietude and danger. The position of the West Hartlepool 
| Iron Company does not improve with the laj of time, and the 
| fact that the heavy loss made on the operations of last year has 
fallen chiefly on local firms, has tended considerably to damage the 
credit of the district. All hope of the resuscitation of this com- 

y by means of the debenture scheme suggested by Ma’ 
aumont, M.P., hasnow been abandoned, and the winding up of 
concern is all but an accomplished fact, 

A difficulty has arisen in ref the q of the rate of 
wages to be paid in the finished iron trade. It will be remem- 
bered that some time ago the masters proposed an alteration of the 
present sliding scale to the extent of reducing the minimum from 
9s. 6d. to 8s. 6d. per ton for puddling, with mill and other rates in 
proportion. The workmen replied to this proposal that they were 
not disposed to accept less than 9s. 6d. asa minimum, but that 
they were prepared to leave it to an arbitrator to decide whether it 
should be less than that amount down to 8s, 6d. per ton. The 
resignation of Mr. Rupert Kettle, as arbitrator for the Board 
of Arbitration and Conciliation in the manufactured iron 
trade, has, however, created a difficulty in finding 
to succeed him, who shall be mutually acceptable, and — 
appointment of another arbitrator, the men have positivel 
to accept less than 9s. 6d. per ton for puddling. This re has 
caused some anxiety in trade circles, but I am able to say, on the 
authority of one who thoroughly knows the feelings of the men, 
that they have no idea whatever of abandoning the principle of 
conciliation, whereby their conduct has, for some years past 
regulated. It only requires the selection of some one mutually 
acceptable to enable what now seems a big difficulty to be i 
overcome. The employers meanwhile have had a meeting, 
determined that, although the accountants’ report as to the net 
average selling price of iron over the three months ending July 1st 
has not yet been received, they are willing to fix the rate of wages 
for the next three months at 9s, per ton for puddling, and other 
rates in proportion, provided that the operatives undertake to 
agree that the proposal made at the London conference of May 28th 
shall come into operation at the beginning of October next. I am 
not without hopes that this proposal, which is extremely reason- 
able under the circumstances, will eventually be adopted as a solu- 
tion of the difficulty. 

A good deal of interest is manifested in the case now under the 
consideration of the Railway Commissioners, in which powers are 
sought by the Freighters’ Association of the North of land to 
compel the North-Eastern Railway Company to provide at all 
| stations on their system a table of the different rates charged for 
the transport of goods and mineral traffic. Such an obligation, I 

believe, is made incumbent upon the railway company by an Act of 
| Parliament, and it is alleged that the North-Eastern have sought to 
| evade this obligation, because of the anomalies and inequalities which 
-_ og book contains. At the same time I am at 
that the grievance is to a large extent imaginary. rates 
traffic are always procurable on making proper application at the 
mineral office of the company at Darlington, York, or Newcastle, and 
' jtis more a matter of form than a matter of necessity or even of ex- 
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iency to have the rates posted up at every station on the system. 
Whether the present mineral rates should be reduced or maintained 
is another matter altogether. On this score the freighters think 
they have just cause of complaint, and whether their contentions 
are well founded or otherwise, the subject is one of such great im- 
portance to the trade of the North as to demand the fullest investi- 
gation. 

The coal trade remains very quiet. During the present week 
there is very little work being done at any of the collieries in 
Durham or Northumberland on account of the Newcastle races, 
which always furnish the occasion of a three or four days’ holiday 
to the pitmen, and at this season of the year any excuse is gene- 
rally seized with avidity for a short suspension of labour. No 
inconvenience, however, will experienced from a temporary 
limitation of output, inasmuch as large stocks of coal are available 
for the requirements of consumers, and producers will probably 
be glad to have an opportunity of working these off. Steam coal 
is a trifle weaker, and shows signs of a diminished demand. Coke 


his men. There is an impression that a further lowering of 
wages might be disastrous to the interests of the employers, 
keeping in view the tendency which the men have recently 
manifested to leave the works for other kinds of employment. 
Some ironmasters, I am credibly informed, are seriously con- 
sidering the propriety of damping down or blowing out a propor- 
tion of their furnaces. Four oo Fat at Calder have ~ aed been 
blown out. 

The state of the malleable trade is not at all satisfactory, there 
being complaints as to great scarcity of orders. One or two 
malleable works at Motherwell have a tolerable amount of busi- 
ness, but if the ironmasters resolve to put out some of their blast 
furnaces, the price of pigs will thus be raised, a circumstance 
which would place the malleable trade in a worse position than 
ever. Work has been suspended at the Motherwell Nipha Engine 
Works, the contract between the partners of the firm having 
expired, and the workmen have been discharged from their ser- 
vice. Messrs. James Russel and Co., at the same town, have 
dismissed a number of their workmen, and there is much depres- 





and manufacturing coal are without change; for h hold coal 
there is only a limited inquiry, and prices are tending downwards. 
In other respects the trade is without alteration. 








THE SHEFFIELD DISTRICT. 
(From our Special Correspondent.) 

THE old story has again to be told, there being no change what- 
ever in the general state of trade here since my last communication 
was penned. All departments in every branch of the iron and 
steel industries are reported quiet, and the most diligent inquiry 
accompanied by careful observation of visible facts fails to discover 
any movement worthy of being recorded, in an upward direction. 
Many of the leading iron and steel works are certainly runnin, 
three to four days weekly, but it is plain that the orders on han 
in several departments are neither large nor numerous, seeing that 
only single shifts are being worked. Most of the blast furnaces of 
the district are blowing, but it is believed that at more than one 
establishment very heavy stocks of pig iron are held. 

I notice that a district newspaper states that the Midland Iron 
Company’s Works, near Rotherham, are at an entire standstill 
owing to the absence of orders at remunerative prices, and are 
likely to remain so for some weeks tocome. ‘‘Up to a week 
back,” adds the same journal, “These works were about the 
best employed in the district. I am not prepared to endorse 
the whole of this statement, but I believe the works are 
standing—whether for stock-taking purposes or not I am not 
ablo to state. It may be mentioned, however, that the 
Micland Iron Company has for several years paid the best 
dividend of all the local iron companies—a fact partly owing to 
its comparatively small capital—and is managed , 4 a most prac- 
tical board of directors. At two or three other large ironworks 
near Sheffield and Rotherham, the major parts of the machinery 
is laid off, and many workmen are consequently thrown wholly or 

rtially out of employment. A tolerably large tonnage of North 

incolnshire and Northamptonshire ironstone and ores is being 
brought into this neighbourhood, several local furnaces being 
exclusively supplied with these materials. At Renishaw and some 
other Derbyshire establishments, ironstone of excellent — is 
obtainable almost on the spot, its presence in such close 
eontiguity to the coal supply rendering it of great value. Pig iron 
is not much altered in value from last week’s prices. The follow- 
ing are current quotati for hematite pigs :—Maryport ‘‘ hema- 
tite,” No. 3, 82s.; No. 4, 82s.; No. 5, mottled and white, 81s. 6d. 
to 82s.; ‘‘ Bessemer,” No. 1, 84s.; No. 2, 82s.; and No. 3, 82s.— 
all per ton, with 24 off for prompt cash. Millom ‘‘ Bessemer,” 
No. 1, 90s.; No. 2, 87s. 6d.; No. 3, 85s.; “‘ ordinary,” No. 3, 85s. ; 
No. 4, 84s.; No. 5, 90s.; mottled, 95s.; and white, 90s., on the 
usual four months’ terms, or with the customary discount for 
prompt payments in cash. 

In consequence of the Spanish mines being still to a great extent 
non-productive, a good deal of hematite ore is now being imported 
from Elba and Algiers for use at the Bessemer Works here and in 
other parts of thecountry. . Ores of these descriptions can be bought 
on the spot at very low prices, and the freights being some 7s. or 8s. 
per ton only, it follows that it is far cheaper to import them than 
to use British ores of the same class. The general cast steel trade 
is not quite so well employed as it was a fortnight or so back, 
orders having been worked off without having been replaced. Ad- 
vices from New York of recent date state that trade is excessively 
dull, and that there is some difficulty in ascertaining whether it is 
safe to deliver even such few small lots as are sold. I have also 
private letters from English travellers at Quebec and Montreal, 
stating that trade in the Dominion is anything but brisk, that 
there is more competition than ever, and that the American 
edge-tool, shovel, &c., makers can “run our makers out” of 
that market by selling goods made from Sheffield steel. 

Davy Brothers and Company, Limited, have declared a dividend 
of 15 per cent. for the year. The strike at the Denaby Main Col- 
liery has at length been amicably arranged, and the men have now 
resumed work. The coal trade remains exceedingly quiet, and 
a further reduction in prices will probably be announced a day or 
two later than this. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A FEELING of confidence continues to prevail in commercial 
circles, and the various markets are on the whole in as satisfactory 
a state ascould be expected, with trade generally in its present 
backward condition. In the course of the week the iron market 
has experienced a considerable improvement. There was little 
variations in the prices of warrants up till the close of last week. 
On Monday, however, the market opened with a firm tone, and 
prices advanced 6d.;a steady business having been done at 60s. 
cash. A general rise took place on Tuesday morning in makers’ 

rices, and the market was in consequence very strong, with a fair 
sa at from 60s. to 60s. 104d. e tone was a little easier in 
the afterncon, and 60s. 74d. was accepted. 

On Wednesday and to-day (Thursday) the warrant market 
continued firm, a strong feeling being imparted by the increase 
which has taken place in the exportations of pigs. Business was 
done to-day at from 60s, 6d. to 60s. 9d. cash, and 60s. 3d. to 
60s. 74d. one month fixed. The closing prices were buyers 60s. 9d. 
cash, sellers 61s. 

There has been a general rise of from 1s. to 2s. on the prices of 
the principal makers’ brands, the quotations being as follows :— 
G.m.b., at Glasgow, No, 1, 62s.; No. 3, 60s. 6d.; Gartsherrie, 
No. 1, 688.; No. 3, 63s. ; Coltness, No. 1, 69s.; No. 3, 65s.; Sum- 
merlee, No. 1, 66s. 6d.; No. 3, 62s.; Langloan, No. 1, 67s.; No. 3, 
62s.; Carnbroe, No, 1, 64s.; No. 3, 62s.; Monkland, No. 1, 62s.; 
No. 3, 60s. 6d.; Clyde, No. 1, 63s.; No. 3, 61s.; Govan, at Broomie- 
law, No. 1, 63s. No. 3, 61s.; Calder, at Port. Dundas, No, 1, 
67s.; No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 68s. 8d.; 
No. 3, 62s. 6d.; Eglinton, No. 1, 62s.; No. 3, 60s.; Dalmellington, 
No. 1, 61s.; No. 3, 60s.; Carron, at Grangemouth, No. 1, 70s.; 
Shotts, at Leith, No. 1, 67s. 6d.; No. 3, 64s.; Kinneil, at Boness, 
No. 1, 63s.; No. 3, 60s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 26th ult. amounted to 13,101 tons, showing the very 
considerable increase of 6686 as compared with those of the corre- 
sponding week of 1874. The increase in this year’s shipments up 
to the present date over those of last year amounts to 64,865 tons. 
Production has, however, increased in a greater ratio, with the 
result of augmenting rather than diminishing the stocks. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
1000 tons, being 413 less than in the corresponding week of last 
year. 

. A few days ago a meeting of ironmasters was held in Glasgow to 
consider the wages question. No definite combined action was 











agreed upon, it being understood that each employer was at 
liberty to take his own course with regard to the remuneration of 





sion in the iron foundries and bolt works of the place. At several 
of the malleable works in the neighbourhood of Airdrie orders 
have become so scarce that the number of hands, previously much 
reduced, is being still further diminished. The better class of bar 
iron has decreased 10s. in price. 

The coal market continues over-stocked and some mine-owners 
are seriously talking about partially suspending operations for a 
time. Prices have not varied to any appreciable extent since last 
week. These remarks apply only to the West of Scotland. In the 
eastern mining counties matters appear to be in a slightly more 
hopeful state. There prices are somewhat firmer, and inland and 
shipping orders each more satisfactory. A better supply of wagons 
is being obtained for transit, and large deliveries of steam and 
household coals have been made within the past fewdays. Current 
rates are had for contracts, which is considered encouraging. The 
miners’ wages in the east, however, remain without alteration. 

The coalmasters of Glasgow and the West of Scotland have 
had a meeting, like the ir ters, to ider the wages question, 
and with the same result. No resolution was arrived at, there 
being a feeling that any further reduction of wages would only 
have the effect of inducing numbers of the miners to emigrate and 
others to go to different kinds of work. It has been estimated 
that since the wages stood at 10s. per day, upwards of 5000 miners 
at least have left the collieries. The miners employed at the 
Calder collieries have received notice that their services will have 
to be dispensed with for the present. A large ironstone pit 
belonging to Messrs. Merry and Cuninghame, at Glengarnock, was 
brought to a standstill on Saturday, and upwards of seventy men 
there have been thrown out of employment. 

An extraordinary general meeting of the Canadian Copper 
Pyrites and Chemical Company, a large proportion of the share- 
holders of which belong to this part of the country, was held at 
the ae Institution Rooms, Glasgow, on Monday afternoon— 
under the presidency of Mr. James Morton, of Greenock—to 
receive a special report by the directors on the affairs of the com- 
pany. This report the directors were instructed at a previous 
meeting to prepare. It dealt with the period from the 30th Sep- 
tember, 1874, tili 3lst March of the present year, and a large 
portion of it was occupied with corrections on the report which 
was presented to the last mecting. The directors blamed Mr. 
Taylor, who went to Canada to inspect the mines, for not 
sending home reports of their condition, and of the exact 
quantities of ores they were yielding, and said that if he 
had done so, money would have been saved. The counting- 
house affairs in Canada, as well as those of the mines, 
were found to be in a very confused and unsatisfactory state, and 
Mr. Green, who is now in the Dominion, was stated to be doing all 
in his power to mend matters. A reportas to the present condition 
of the mines by Captain Whyte, a Canadian engineer, was also 
read. It stated that he found the shafts of all the properties, 
with one exception, fi with water. After examining the 
quantity and quality of the ores, he came to the conclusion that 
none of these properties had ores inside that could by any possi- 
bility be made to pay, considering the present prices, and the 
expense required to place them in working order. Mr. Moore, 
accountant, Glasgow, had, by instruction of the directors, made 
up a report on the financial affairs of the company, which showed 
that during the months of January, February, and March last, 
there had been a loss on the working of the mines of £430, exclusive 
of managing charges here and in Canada, and that previously the 
loss had been much larger. Mr. Morton, the chairman, stated 
that he had paid to the company £1000 he received from the 
vendors for aiding in its formation, and he and the other directors 
then tendered their resignations. Mr. Taylor, late managing 
director, gave a detailed explanation of his position, arguing that 
in several respects his conduct had been misrepresented. He also 
gave some information with respect to the working of the mines, 
and said, that with a little expenditure of money, at least one of 
them would turn out to be profitable. The meeting afterwards 
appointed Messrs. George Wilson, Walter Berry, W. b. Frew, and 
R. W. Haniker, to be directors of the company. 

In pursuance of a vote by a majority of the ratepayers of Burnt- 
island, the town council have agreed to transfer the docks to the 
North British Railway Company, who are to pay the town therefor 
£500 a year, with an additional bonus of £300 every ten years, 
should the traffic reach a certain amount. The docks were originall 
estimated to cost £50,000, but it is now believed they will reac 
£100,000. One or two of the leading inhabitants have formally 
protested against the sale. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I wasin the Plymouth Tronworks district this week looking around 
to note the condition of thingsthere, and to ascertain whatislikel 
to be the issue of events. ihe ironworks are ata complete stand- 
still, even to the mills and puddling furnaces, Thisis much to be 
regretted, as the improvements carried out are considerable, and 
would have materially aided the management in turning outa larger 
yield at less outlay. Old and inefficient water wheels have been 
discarded for g stationary engines, and the old cold blast given 
vp for hot blast methods. The expense, of course, has been con- 
siderable, and the stoppage has rendered this of little benefit to 
Mr. Fothergill. In the coal workings there is a remarkable con- 
trast to be seen as compared with the iron department. In oneall 
is stagnant, in the other all activity. The output is progressing 
weekly, and is now close upon 5000 tons per week. 

This, as contrasted with the 2000 to 3000 tons per week of former 
times, is a remarkable instance, and is creditable alike to the men 
and the manager, Mr. E. D. Howells. The “‘ openings” I found 
justify the hope that the increase will be steady and constant, and 
the area of good coal is such that a very much larger yield would 
still leave fully half the coal unworked at the end of the lease. 
This should be borne in mind. The opinion of well-versed men in 
the neighbourhood is decidedly in favour of a reasonable composi- 
tion, so that Mr. Fothergill may be enabled to start with renewed 
energy, and carry out projects which are only half complete. It 
is understood that some of the largest creditors share this opinion, 
The company then could get several substantial war orders. Now 
Dowlais is again taking the lead in the ironmaking ranks, and one 
can see a good deal of the old briskness there, but this is the only 
place in the upper section of Glamorganshire, and on going tothe west 
the nearest approach is at Landore. In the Monmouthshire district, 
Blaenavon shows the most vigour, but Rhymney, which has always 
been a ers iron concern, is gaining ground fast. Treforest 
is quiet, and the Forest iron and steel works seem to be doing little 
more than to get in good working order. The College Works, 
Llandaff are brisk, and another Patent Fuel Works is to be started 
in the neighbourhood, and a tin works is projected in the vicinity 
of Merthyr. The side of the Taff, below the Taff Vale Railway 
with a tramroad to canal, and sidings into the Great Western and 





Taff, offers a good site for these works, and wo: 
bed wiped ay q ould be far better 

Why does no one utilise the coke dust from ironworks in the 
making of patent fuel. Since legitimate ironmaking does not pay, 
and specifications are such as to necessitate making poor iron % 
get anything by them, why not utilise? I have seen coke dust 
used satisfactorily, and should like to see it become general. 
With regard to the iron trade, I should hail the return of workers 
to the old tradition ; poor iron, and considerable manipulation 
afterwards, never will yield makers a reputation such as Mr. 
Anthony Hill enjoyed in the time of Brunel. 

The opinion seems to be thoroughly entertained in the trade that 
good iron will yet be needed, and that time only is required to see 
the Welsh trade in form again. I was in Cardiff this week, and 
never knew such a stagnant condition. Things were ominously 
quiet. When ships came in there was a little animation to supply, 
but the item was short, and buyers bought simply from hand-to- 
mouth. Everyone exercised extreme caution. Yetthe stream of coal 
sent down from Dowlais and Cyfarthfa, from the Rhonddaand Aber- 
dare Valley, was very great, simply accelerating the crisis which 
must come. The fall in price is already great. e figure for best 
steam and house was 14s. a few weeks ago, f.o.b., it is now 11s. 6d. 
to 12s., and offers are as low as 9s. 6d. for it. Small steam is 
quoted at 5s. 6d. in Cardiff, which would be about equal to 3s, 6d. 
at pit, and the tendency is again to bring it to that low level when 
it would not pay handling, and was put into tips as used for 
ballast. The corrective of all this is another fall in wages, or coal- 
owners will have no stimulus to carry on working. eetings are 
being held at Ebbw Vale, Mountain Ash, and other places to 
arrange about the workmen’s representatives at the conference with 
coalowners shortly, when a basis is to be settled and a sliding scale 
arranged. 

Rumours of embarassments are still current, and names are 
mentioned of firms late of high repute. However originated, these 
rumours are mischievous and foolish. Not a week ago the name 
of a company was circulated which holds the highest stakes. If 
true, and Ido not for a moment believe it, the failure of such a 
firm would pull down a host of others. 

One thing is certain, extreme caution is needed, and coalowners, 
as a measure of precaution, should at once diminish output, even 
if it entailed half wages to the men. The demand for coal is 
small, and does not justify the present great activity. 


PRICES CURRENT OF METALS AND OILS. 



















































































1875. | 1 
Copper, per ton— 4nqa2456 al} tron (continued )— ag 876. ad. 
British—cake ........ | 8710 0..89 10 0/| Glasgow..........] 9 0 0..910 © 
Australian, per ton.... | 87 0 0..%0 10 0} 8. Yorkshire, Steel} 9 5 0..9 7 6 
Best 5e +189 0 0..93 0 OF) Do, Iron| 7 2 6..710 0 
Bottoms.... -}9 0 0..99 0 4 Wales 6l0 0.700 
Chili Bars.. -- {8 5 0..8115 6 Rails—Old— 

Do. refinedingot..| 0 0 @.. 0 @ O|| Cleveland .... 40060..4506 
Sheet ... ...---eeeees | 93 O 0..96 O 4 Staffordshire...... 0006..000 
Spanish Cake 000.00 o| Yorkshire ...... 45 0..410 @ 

|| Railway Chairs— 
Cleveland ......++++++ 015 6..017 0} G IW ov cveccccs 510 0..6 0 0 
Derbyshire +++] 018 ©.. 0 0 ©)|| Refined metal 40 0..41l0 @ 
Ww ous 3 0. 016 6) Do. in Waies 700..865 
6..0 0 O|| Sheets, single, in— 
| Cleveland ......../11 0 0..11 10 
0..019 0} London ..........]12 @ 0..13 10 
ev" 6..0 9 6) Staffordshire -j}ll 5 0.17 @ 
Derbyshire— 1] GD cece -» |18 © 0..19 10 

Best ordinary ....| 013 0..015 0|) Yorkshire... -- 113 0 0..14 © 

Converting ... 012 0.. 0 @ O)}) Lard........006.. -162 0 0.000 

Other sorta ...... 0 9 6..014 ©) Lead, per ton— 

Slack ....s.e00005] 0 8 6.0 §& ¢|| Pig, Foreign..........| 9110 0..9115 © 
Glasgow ....--++0000-) | O 8 6..010 6)|| English, W.B... -|3 0 0.3 50 
Lancashire— || Other brands .. -}2115 0.93 50 

Engine 060 0..010 1 | Red or minium 13 06..0 06006 

Furnace.....-+.++ ols 4..014 2 bheet, milled 35608000 

Beeitien cvcsevesee vols 6..017 6 Shot, patent .. %10 0..000 
London— \| White, dry .... ~@o0.0080 

Best ... neve 1006..1 2 6) Ground inoil ....| 0 0 0..0 00 

Other sorus ..... ol ¢o..019 9 | 
South Yorkshire— || Ous, per tun— 

Best ordinary . ..| 012 0..014 6 ] Beal, Pale ............|36 0 0..00 0 

Converting «.....- 0123 0..0 0 0} Brown ..........|30 0 0..38 6 0 

Slack 03 0..0 & |} Yellow to tinged .. | 33 0 0..3510 0 
Wales... 00 0..0 0 6} Lin: abeoes | 006.600 

Steam 018 6..06 0} live, 000.0006 

House... ceccceee oll 6.0606 Ss -1006.000 

im lo 6..0 00 

lron— Ran Engine (C. 
Augie in Glagow ....| 9 0 0..0 0 0 Price & Co.'s), p. gall.| 0 3 6..0 0 0 
Kar, Welsh, in Londo: $5 0..815 6} Rapeseed, English pale| 32 0 0..0 @ 0 

Glesgow....---.--| 819 0.9 0 O| Brown . - |} 915 0..30 6 0 

Staffordshire 0..11 12 6) Foreign pa 3210 0..38 0 0 

Wales, bars v.. Sle 6 Brown 000.0060 

Do., common 0.900 Sperm, body..........] 0 0 0.60 0 
Yorkshire best........ 0.12 0 6|| Whale, South Sea,pale| 35 0 0..0 0 0 

Common ...-...++ 0..910 0} Brown .. -- | 2) @ 0..30 © 0 
Cieveland— E. I, Fish -- | M10 0.000 

Angle and bulb ..| 8 5 6.. 810 6 Yellow .. -. | 33 0 0..8410 0 

Boiler plates..... 910 0..10 10 © || Phosphor Bronze, per ton 

Cableiron.. .....|1010 0..11 0 @ Bearing Metal ........ 1200 0..600 

Nailrods .......+ 810 0..9 0 06 No, VII... 1450 0-.0 00 

Rivet iron 1015 0..11 0 © || Quicksilver, per bottle hw 6..122 00 

Bhip plaies ......] 815 0.9 5 || Spelter, per 
Cleveland, common ..| 8 0 0..810 06 Silesian .......... 4% 0 0.2500 

Best ..... -| 810 0..9 00 English, V. and 5. “50.000 

Best bess . 0..10 0 0 

Puddled F 0.. 5 6 Bessemer, rough :.....| 810 0..9 0 0 
Gong uality— Do., manufactured....| 9 0 0..10 @ 6 

bebtashen -|ll 0 0..13 6 0 ’ 20 6..% 00 
Cleveland .. 0..1115 © pest, ww 0 0..55 00 
dion .... 0..11 10 © ‘: 16 0 0.21 0 @ 
0..1210 0 Swedish keg . 910 0..606006 
0..11 5 @O}j Tallow .........05 1c | BIO 0..45 0 O 
0..12 00 St. Petersburg, YC new} 44 0 0..0 0 0 
0..10 0 0 Bb rcccccccecscee ee © GO 6 O 
0.. 0 0 || Tin, per ton— 
0..17 10 6 Banca... 88 0 0..89 0 @ 
0..12 0 0 Eaglish ........00000¢ wo0..000 
Bars ............}/9 0 0..0 00 
0.000 Refined, in blocks}91 0 0..0 0 @ 
1s 0..0 00 Straits, fine— «+» | 83 0 0..44 00 
30..000 00.000 
212 0.000 plates 
210 0..0006 

W osccccce-coceey SIl 0.0 0 0 6.160 
Pig in Wales—No.1..| 5 0 0..610 © 0.000 
Pig in Scotland— 0..116 6 

No.1 ..sseeeeeeee| 3 2 0..0 00 o.00 

No.3 .....-c:+0 | 30 6.0 0 0 
Pig in Yorkshire— 

NOL ..cccceeeeee| 3 5 0.0 0 0 7 6..110 0 

326.000 16 0..118 6 
300..00 0 15 0..116 0 
600.750 20.000 
900..910 0 074..0 6 8 
10 O 0..12310 0|| Zinc, sheet, perton ....|29 0 0..30 0 0 
75 0..712 6 
PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 1874. 
aZ4eai\2420256 Per Load. £2425 . 2 
cecceccoces 810 10 15\13 014 6|| Canada, Spruce,ist..10 0912 0/13 01310 
610, 310 610 Do, 2nd...... $1010 9/1010 11 lo 
610, 4 0 610 Do. 3rd...... 81010 0}10 3011 
410/45 546 New Brunswick . 8 0G) o1 
8 0} 8 © 9 || Archangel, yellow ..12 016 0/1410 17 J0 
6 0| 510 8 O]| Petersburg do......13 1015 0/13 10 15 10 
6 0!| 710 8 O|| Finland .......... 810 13 10)10 101410 
5 6 5' 7 © 8 O|| Memel and Dantsic®0 0 0 0} 0 0 0 0 
8 0| & © 8 O}|Gothenburg,yel. ..0 0060 0/0000 
215 510, 310 610 White 0000/0000 

Undersized .. 2 5 210 215 8 5|/ Gefle, yellow 000 0;0000 
iga sescceceeee 310 6 5) 4 0 4 5// Christiania, best 13 0410/18 01410 
Swedish «+ 9 5 215| 210 8 5|| Other Norway .... 9 011 10/11 10 13 10 
Wainscot, Riga .... 415 6 0) 415 6 15|| Battens,allsorts.. .5 0 910) 9101010 
Masts, Qube. rd.pine 410 6 0 410 6 0/|| Firng bds.,sq.oflin.g 2 s.d.j] ad. « d. 

Yellowpine.. 4 0 610| 4 0 610 Ast yellow........ 14 617 6/14 615 6 

Memel €Dat.9 000 0000 Ist white ........18 614 6/13 614 6 

Oregon ...... 9012 0 9 0123 0 2nd quality ......12 615 0/12 614 0 
Lathwood, Dantafm.5 0 6 0 8 © 9 O|| Staves,pr.etndrd.M. 4 8 425.) £m £ +. 

St. Petersburg 8 0 815 10 O11 0 Quebec pipe...... 75 080 0/8 085 0 
Deals, per C. 12ft. by 3ft.9in. | Puncheon....22 023 0|20 0223 0 
Quebec, Pine, 1st ..20 024 0/|20 02 0 Baltic crown pipe 230 © 250 v | 270 0 300 0 

Qud ....+---18 015 0 15 01710 Brack ......180 0 200 0 | 260 0 2t0 0 

Srd........-. 9 01010 |121014 0 














“THE STEAM ENGINE ExPLAINED.”—During the last two years, 
whilst this work has been out of print, Messrs. Hopkinson ahd Co. 
have had very numerous inquiries from all parts of the country, 
and many from abroad, concerning a new edition. Having, since 
the issue of the former edition invented a new and superior steam 
engine indicator, Messrs, Hopkinson and Co. did not think it 
advisable to reprint the work, and they have had in preparation a 
new work, with an almost entire change of matter, giving examples 
from almost every description of engine. They now beg to notify 
to all inquirers that the new treatise is now ready, iculars of 
which will be found in the book advertisement column of this 
Journal,—[Apvt. ] 
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THE MECHANICAL PROPERTIES OF GASES. 
(Continued from page 417.) 

13, Expansion without Loss of Energy.—When gas is 
allowed to expand without performing work, a momentary 
variation in temperature occurs; bnt no energy is lost, and 
the temperature, when the operation is completed, remains 
unaltered. This case occurs when air is allowed to escape 
through a valve either into the atmosphere or into any 
chamber at reduced pressure. If in any of the examples 
already given the upper part of the cylinder be closed, and 
the air in it partially or entirely exhausted, then, on open- 
ing the valve in the piston, the air will rush through until 
the pressure is equalised. By this operation no work will 
be performed, and the air which will then fill the entire 
cylinder will be of the same temperature as it was when 
in the confined state. And the amount of the previous 
exhaustion will not affect the air so far as the temperature 
is concerned. Let the condition of the air before this free 


expansion be represented by 2p, 2 +1, Fig. 4, and let the 


space above the piston be of the same capacity as the space 
below, and let it have been completely ex- 
FIG.  hausted. Then the expansion will result in 
doubling the volume, and the final condition 
247, will be represented by p, v, r,. There has 
been no heat energy lost, as shown by the 
temperature being unaltered. But the con- 
dition of the air has been altered. If p, 
be atmospheric pressure, then the gas has 
P no further power of expansion unless the 
atmospheric pressure is removed. This may 
* be ex by saying that the inclosed 
air has no longer available enerqy,* although 
its heat, or intrinsic energy, is unaltered. 
r e¥7, When in its original condition the in- 
closed air had an available capacity for per- 
forming work, and, if allowed, it would have 
forced the piston up until equilibrium of pres- 
sure with the atmosphere had been ob- 
tained. In order to do this work the store 
of intrinsic energy would have been drawn 
upon, and the result would have been a fall 
in temperature. For equilibrium of pressure 
is in all cases more readily set up than 
equilibrium of temperature. Using the 
terms available and intrinsic energy in the 
above sense, it will be manifest that the one 
may be quite independent of the other, and 
they may be defined is Nellows — 
ntrinsic energy is the capacity for performing work 
against a piston in changing from a given state as to tem- 
perature and volume to a state of total privation of heat 
and indefinite expansion,t and is independent of the ori- 
ginal pressure. ; . [ 
Avoilable energy is the capacity for performing work 
against a piston in ing from a given state as to tem- 
perature and pressure to another given state as to pressure, 
and is therefore dependent upon the limitations of pres- 
sure. Available a is consequently that portion of the 
intrinsic energy which can be brought into use directly for 
mechanical | purposes. 
Table I., showing the Pressure and Temperature of Air due to 
Reduction of Volume by compression in a Non conducting Cylinder. 
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FREE EXPANSION 








Temperature. Pressure. 
Volume. op (2 )" wh P= ( "1 ) 
1 A —- 7 
1 1 1 

Compressed to } Raised to 1056 Raised to 1°206 

” i - 1124 - 15 
” oe 1206 ae 1938 
:* a 1-397 As 2°664 
” ” 1-492 a 2-957 
” 4 ” 1761 ” 7042 
” 4 ” 2005 » 11026 
” - 2336 - 18°687 


Table IT., showing the Pressure and Temperature of Air due to Ex- 
pansion in Volume against Resistance in a Non-conducting Cylinder. 








Volume. Temperature. Pressure. 
1 1 1 
Expanded to 1} Reduced to 0848 Reduced to 0°565 
a 2 a 0754 my 0377 
” 8 - 0-639 } 0213 
” 4 90 0-568 0142 
+ 5 re 0-519 6-104 
ps 6 a 0481 0-080 
4 7 a 0-452 0-065 
” 8 at 0-428 0054 


Rule : To find the temperature at any moment corre- 
sponding with a certain volume, multiply the original 
temperature by the number in the temperature column 
corresponding with the volume. To find the pressure at 
the same moment, multiply the original pressure by the 
similar corresponding number in the pressure column. 

14, Diagrams of Energy.—Thereis a convenience in repre- 
senting mechanical action by lines and diagrams, and this 
is peculiarly the case in dealing with elastic bodies like 
gases. Measurements can in almost every case by this 
means be substituted for calculations. The general prin- 
ciple of this method 
of expression is as 
follows :— Let two 
straight lines, O B P’ 
and OA, be drawn mf 
at right angles to 
each other, and 
meeting at the 
point O; in OA let 
apoint V , betaken, 
such that thelength 
OV, on any con- 
venient scale ‘ 


sents the bee 
any t, and let the ordinate V, P, be 


of a gas at 

* The word potential might have been used but until autho- 
nition can agree upon fing fe moaning iti beter avolded 

1 A close analogy to the variation of available energy without variation 


3 FmIc.& 














set up parallel to O B, and of such length that P, V, may 
represent the pressure at the same moment on any other 
convenient scale. Then when any change of pressure or 
volume, or of both, occurs, the point P, will trace out a 
~ or 7 + some form. This curve is termed a thermal 

ine, and ma; of an or form, r or irre 4 
The area embraced re doen ghd php he ordinates 
drawn from its extremities and the base line O A can be 
measured, and represents the mechanical equivalent of the 
work either done by the change of condition of the gas, 
or which is required to be done to effect this change 
between the limits fixed by the ordinates. If the change 
of condition is such that P, moves to the right in the above 
figure, ¢.c., if the line representing volume is increased, the 
area embraced will represent the amount of work done by 
or through the expansion of the gas, as expansion neces- 
sitates increase of volume. If, on the other hand, P, 
moves to the left, or the line representing volume is ,re- 
duced, the area will represent the work required to be done 
to compress the gas, as work done on the gas must tend to 
reduction of volume, The conditions under which the 
expansion or compression are effected will regulate the 
shape of the path of the point P,, and consequently the 
extent of the enclosed area. Let the point P, trace out 
the irregular path P, P, P,, or, in other words, let the gas 
by irregular expansion have passed from its initial condi- 
tion, represented by P, V, = pressure and OV, = volume, 
to a final condition of P, +" = pressure and OV, = 
volume. Then the first of the above statements is 
that the area V, P,P, P, V, represents the external 
work done by the expansion. To prove this, let the point 
P, be taken on the irregular curve so close to P, that the 
curve P, P, may, without appreciable error, be considered 
a straight line. w an intermediate ordinate P V central 
between P, V, and P,V,. Then the area P, V, V,P, 
equals PV x V, V,=PV x (OV,—OV,), or equals 
the mean pressure multiplied into the increase of volume. 
But work done equals the mean pressure per unit of surface 
multiplied into the area of surface multiplied into the dis- 
tance moved over, and the product of the area of surface into 
the distance moved over is the space swept through. The 
work done, therefore, is the mean ure multiplied into 
the space swept through while under this pressure, er, in 
other words, the mean pressure into the increase of volume. 
The area P, V, V, P,, therefore, equals the work done, 
while the gas changes its condition from OV, P, V, to 
OV, P,V,, and as the volume has increased during the 
operation the area represents work performed by the 
during the operation. By a continuation of the same line 
of reasoning it can be shown that the whole area 
V,P, P,P, V, represents the total work done by the 
expansion from volume OV, to volume OV,,; and this 
area can always be measured taking any convenient 
number of ordinates, and dividing the area by this means 
into any number of parts, so arranging the ordinates that 
the portion of the curve between each may approximate 
to a straight line. The sum of the areas so cut off equals 
the total area. Let the line N x, *, be drawn parallel 
with OA, so that x, V, = *,V, may represent atmo- 
spheric pressure. Then the area below this line repre- 
sents the work done by expansion against the constant re- 
sistance of the atmosphere, and the area above this line 
represents the available work, or the work which can be 
utilised in driving machinery or otherwise during the pro- 
cess of expansion from P, to P,. Similarly in compressing 
from P, to P, the lower area represents the portion of the 
work which is effected by the atmospheric pressure, and 
the upper area the additional work which is required to 
assist it. In every case, therefore, where the path of the 
point P is known and the initial and final conditions are 
given, the external work equivalent can be found by direct 
measurement. In the case of perfect gases the path of 
the point P can, under certain circumstances, assume 
regular forms. 

(To be continued.) 








THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 
(From our Special Correspondent.) 
Taunton, Thursday. 

On Monday the Royal some Society’s Show opened at 
Taunton, as far as the trials of “implements” were concerned, 
but, as is usually the case, very little ae yr was made the first 
day. The showyard is admirably p to the south-west of 
the town, and within a distance so moderate that a fair walker 
may traverse it in about ten minutes. The yard is much 
smaller than those at Hull, Bedford, Cardiff, or, indeed, any 
other town which the Society has visited during the last six or 
seven years. The number of entries is also small, and the cata- 
logue is thin; but the first may be due to the fact that not so 
many minute articles, such as sav machines and _horse- 
clippers, are exhibited as usual, while the contracted dimensions 
of the catalogue may be attributed to the increased price charged 
to exhibitors, who have not only to furnish the subject- 
matter for its pages, but to pay about a pound sterling per page 
for having their descriptions published in it. The effect is that 
the catalogue contains nothing but the driest ible statements. 
It is essentially a catalogue in the sense that it is a mere list of 
exhibits, hardly containing a syllable of explanation, comment, 
or puff. The general arrangement of the yard appears to be 
excellent. Nearly all the machinery has arrived, and for this 
reason the stands of exhibitors looked much more complete and 
were better filled than is usually the case in the early portion of 
the present week. It is generally believed that the show will be 
successful, provided the weather is fine. If it is not, and heavy 
rains fall, there is reason to fear that the experience of Wolver- 
hampton will be repeated, as the show-ground is not well situated 
for getting rid of surface water. 

Contrary to what was once thought, there will be trials next 


year at Birmingham. will have reaping es for 
their subject, but they will not take place during the 
show week, which will be too early, but later on. ere 
has been much dispute, but the feeling of the Svciety 


er i AP a Hi = Pilg as ee hg et ae 
p annually they should only be made when a necessity 


of intrinsic energy occurs in the case of a common 
of the gteakpand be onppened withou' the 
horizontally to and fro without the performance of work, and the 
brium may by this means be affected to any extent, although the total 
energy of the machine is necessarily unaltered. ; 








the machine goes to work, and which 
when it is packed for travelling. this 
fered Wilkinson's fence, exhibited by Messrs. 
borough. The objection appears to be that 

tion afforded by erection of a regular fence all 
mouth of the machine is practically perfect, a deal of room 
is taken up on the top of the machine, wed’ the 


sloping feeding board, so set and secured that it would imme- 
diately tip over into a horizontal ition, and effectually close 
the drum mouth. This seems to be on the whole s satisfactory 


trap door being lifted up, is held up by a spring, 
the man feeding remains in his place, the trap-door remains open 
and stands up asa fence. If the feeder gets out of his box he 


must in doing so stand on a movable portion of the orm, 
which at once sinks about an inch under his weight 
the spring holding up the trap-door, which i iately falls and 


closes the mouth. The idea is ingenious, but the arrange- 
ment does not appear to be perfect, as it is possible a man might 
get his leg ae ae mouth at the end of the trapdoor. This con- 
tingency is only partially we against by a light movable 
railing at one side. All the drum gwards 7 sitied without 
self-feeding apparatus are based on some modification of these 
three principles ; that is to say, we have either what may be 
called a permanent guard, or a guard which does not fence the 
drum at all unless some one tries to fall on to it, or a guard 
which comes into action the moment the feeder gets out of his 
feeding box. The first system would be. the best, were it not 
that it does beyond doubt interfere so much with the feeding of 
the corn into the machine—that is when it is really effectual— 
that it is not likely to become popular with farmers, and if they 
will not have it, it is useless to put such a device on a thrashing 
machine. 

The trials of mowing machines began very unsatisfactorily on 
Monday. It was discovered before the dynamometer had 
worked five minutes, that however well adapted for carts and 
wagons, the “diameter horse "—as it is called by aboriginal tribes 
who act the part of labourers in the trial fields—is too wide in 
its gauge for the mowing machines, and its wheels on one side 
flattened down a strip of grass some four inches wide which the 
machine following the d, could not cut. Instead of a 
width of about 3ft. being cut at each “bout,” not more than 
2ft. 6in. width of grass was cleanly mown down, a result which, 
however unsatisfactory, appears to be inseparable from the use 
of the dynamometer as at present constructed. As the only 

sti ynamometer was the resistance of 
the machines—in other words, the draught—this circumstance 
did not matter much, as the resistance did not appear to be 
much affected even for one machine, and when a large number 
were tried the conditions were obviously nearly, if not quite, as 
favourable or unfavourable for one as for another; so it was 
decided to regard the results as being unaffected by the action of 
the dynamometer wheels. With the two-horse mowers no 
trouble arose, because the dynamometer, being worked at the 
end of the pole, was easily enough kept out of the standing grass. 

A volume of no small » Aas te could be written by any one 
who was willing to describe minutely the construction of the 
various mowing machines sent for trial. I have no intention of 
doing anything of the kind, and shall. confine myself as far as 
description goes only to those machines which gave satisfactory 
results in the trial fields. As the results of the judges’ observa- 
tions cannot be made public before the trials are completed, and 
as these last will probably not be finished before Saturday after- 
noon, it is clear that I cannot say much about mowing machines 
in particular at present. There are, howéver, certain uine 
facts connected with this class of machinery about which some- 

ing may be said which will not be found devoid of interest. 
In the first place, a careful inspection of the mowers sent 
for trial shows that little or nothing has been done in 
the way of modifying their construction since the Manchester 
Show in 1869. I do not mean to say that improvements have 
not been made, but they are improvements in matters of detail, 
and not at all in matters of principle ; and the work done at 
Taunton is not, on the whole, better than that done at Man- 
chester, and some of it is much worse than any mowing I ever 
saw done either at Manchester or anywhere else. Again, it might 
be supposed that modifications in design would have improved 
the mowing machine, if in no other way than by ore the 
draught. It would be premature to say much on this subject, 
but it has been proved that the draught of every one of the 
single-horse mowers tested is in excess of what it ought to be, 
one machine, for example, requiring over 60,000 foot-pounds per 
minute to work it at the proper speed, instead of about 
22,000 foot-pounds, the most that a horse can be expected to 
exert out a day. It will be understood that two classes 
of mowers are sent for competition. The first includes machines 
intended for small occupiers, and to be drawn by a single horse 
who works in shafts. The second class refers to machines o' 
larger size, to be drawn by two horses with a pole. Now, it 
would appear to non-prejudiced minds that there must be some 
breadth of cut which is]more adapted for a one-horse machine 
than any other. A mowing machine has literally nothing to do 
but to cut the grass. It has not to collect it or swathe it, or du 
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any of those things which a reaping machine must do. It is true 
that all mowers are fitted with a small side or sweep board which 
serves to throw the grass after it is cut a little away from the 
standing .crop; but the use of this board is common to all 
mowers, and it uses up very little power. It is clear, therefore, 
that, broadly speaking, the width of the belt of grass cut by a 
mower, as it proceeds from one end of a field to the other, deter- 
mines the work to be done by the horse. As a matter of fact, 
however, the proper width for this belt is a point about which 
there seems to be a great diversity of opinion—some of the one- 
horse machines cutting a strip 3ft. 6in. wide, while others cut 
3ft., 3ft. 3in., and so on. The maximum width of cut of any 
single horse machine at Taunton is 3ft. 6in., and the minimum 
is 2ft. 9in.; and the latter width appears to be quite as much as 
any single horse can deal with. It has been proved by expe- 
riment that a two-horse machine cannot be made to work satis- 
factorily if more than 4ft. 6in. wide; I am speaking of the 
breadth of the belt of grass cut; if wider than this the work is 
too —— for a pair of horses. If, however, 4ft. Gin. is almost too 
much for a pair of horses, how can an agriculturist reconcile it to 
his conscience to ask one horse to drive a 3ft. 6in. knife? The 
argument is that one horse slower than two horses; but it 
is essential that a fair pace should be maintained if the machine 
is to be worked efficiently, and so this argument falls to the 
ground. Of course something will depend on the district and 
the weight of the crop to be cut; but it would appear on the 
whole that if a one-horse machine is to be small—a point on 
which I have some doubt—that it should not be made to cut more 
than 2ft. 8in. or 2ft. 9in. wide. The attempt to do more can 
only end in failure, and I have no doubt that the judges will 
very clearly understand that more length of knife is no advan- 

but rather a great disadvantage, unless there is power to 
drive it. The horse stands in the light ofa boiler to the mowing 
machine, the knife in the light of a cylinder; and nothing can be 
gained by using a big cylinder unless the boiler is of sufficient 
size te keep the cylinder supplied with steam. 

As to the system of cutting adopted, nothing can exceed the 
unanimity of the makers. Like the conspirators in “The Critic,” 
when agricultural engineers agree at all their agreement is some- 
thing wonderful. Every one has a reciprocating knife and fixed 
fingers. The stroke is almost always the same, the angle of the 
cutter blades is the same—about 60 deg. The method of making 
the knife is the same almost; the only point of difference is one 
of apparently no importance whatever, viz., the lengths of the 
fingers. But the moment we leave the cutting implement and 
come to the means employed in driving it, we find fancy running 
hot through the field of invention. I did not think it was 
possible to arrange two or three spur wheels, a pair of bevel 
wheels, and a small crank and connecting-rod, in so many 
different ways. On the question of general arrangement, all the 
makers of mowing machines have agreed to differ, and it is not 
a little amusing to find one firm adopting some special device 
and going out of their way to work it im, while another firm 
flatly repudiate the same device and go out of their way to get 
rid of it. Thus, while one inventor boasts that he has got the 
longest connecting-rod in the trial field, another points tri- 
umphantly to the fact that his connecting-rod is but 8}in. long; 
and the skill with which the merits and demerits of each is 
argued can end in creating but one impression on an unpre- 
judiced listener, namely, that the length of a connecting- 
rod is a matter of no importance at all. In truth, it 
appears that a great deal of time and skill are expended 
by makers of mowing machines in devising little contri- 
vances and “dodges” which are really of no moment what- 
ever, and that not nearly enough care is bestowed on properly 
proportioning parts to the strains to be put on them, and pro- 
viding for wear and tear. I may mention as an example of 
faulty design a two-horse mower by Messrs, H. and G. Kearsley, 
of Ripon. This machine cuts 4ft. 3in. wide, and is remarkably 
well finished and got up, and during the short time it was in 
operation it did admirable work. This machine, with all its 
excellences, came to utter grief, simply owing to a defect in 
design. The inner end of the knife shoe is evidently supported 
by a wheel fitted at the end of a bar nearly 3ft. long, which goes 
in advance of the machine. The bar is of stout angle iron, and 
would, as a cam lever, probably support a ton at its forward 
extremity; but the inner end of this bar was bolted to 
the foot-plate on which the driver's feet rest. This 
plate was of cast iron about yin. thick. When the 
mower was at work, it had to cross a small depression in 
the surface of the meadow. In rising out of this a small 
additional strain was brought on the leading wheel, the angle- 
iron bar was tilted up, and the foot-plate was broken across as 
one breaks a biscuit between their fingers. A little consideration 
would have shown that nothing else was to be expected. If we 
bolt 3ft. angle iron bars to flat plates of cast iron, a foot square 
and three-sixteenths of an inch thick, and then supporting the 
plate by one edge only, put a heavy strain, up or down, on the 
end of the bar, that the plate will break across is certain. If 
this system of construction is necessary, then let the plate be of 
wrought iron stiffened, or, if of cast iron, then it should be 
strengthened by proper webs. Other instances of faulty design 
might be .cited, but this will suffice, especially as in most, 
though not in all other cases, I have found bad design and bad 
workmanship go hand in hand. Before taking leave of the 
mowing machines for the present, I may point out that the 
simailarity of practice as regards the construction of the knife, 
not alone among English, but American makers, goes far to 
prove that on this point definite information exists, and that 
the best form of knife has really been found ; but beyond this 
all is chaos, and no one knows whether he has, or has not, got 
the best arrangement or proportion of gearing or anything 
else; nor will this Taunton trial settle the matter, because good 
workmanship and fitting will go a long way to make up for bad 
design, and, on the other hand, a good design may appear to 
disadvantage simply because the workmanship is defective. 

As to the way in which the mowers are tested, very little 
description is required. Fields of heavy meadows are 
sketched out into plots, and those plots are cut in suc- 
cession by the competitors, the performance being care- 
fully noted by the judges. The competitors may take as 
much time as they please, but the rate of cutting will 
not be overlooked; some of the competitors attacked and finished 
their plot straight off without a single stoppage; others have to 
stop at the end to clean the knives and oil them. Quick work 
is of course regarded as a good feature, but it is not in the sense 
of the time required to cut a plot of grass, regarded as of very 
very vital importance. After the had been cut, the 
machines deemed worth further trial were sent to another part 
of the farm. Here they were placed on a low wooden platform, 
and the cutter bar was set accurately to a height of 1yyin. from 
the ground. The machine was then passed on to the dynamo- 
meter and the draught tested. If the competitor desired a second 
trial, he took his machine once more to the platform, and there 
it was again set to a height of 1jin. from the ground, and it was 
then once more tested with the dynamometer, and the ‘results 





During Monday, Tuesday, Wednesday, and Thursday, the trials 
roceeded i 


of mowers steadily, but there is not the least pros- 
pect that they will conclude before Saturday night, and any 
account of the proceedings would be found extremely dry and 
uninteresting. The most attractive experiments carried out 
were those with the combined self-feeders and drum guards for 
ing machines, The principles involved in the construc- 

tion of these devices vary considerably, and although all are 
more or less simple in operation, they are also too complex to 
be made intelligible without the drawings, which will appear in 
Tue ENGINEER in early impressions, These self-feeders add 
several pounds to the cost of a machine, and unless it can be 
shown that they present some special advantages, they can never 
come into use. It appears to be proved that a drum can be 
efficiently protected without any self-feeding gear, and the cost 
of protection alone is so small that most of the principal makers 
do not charge for it. It will be seen then that self-feeding appa- 
ratus is not essential to protection, and it remains to be proved 
that any benefit is derived from it. To test this point trials began 
on Wednesday about 11.30—nominally they began at 9—but 
a great deal of time was unavoidably lost in getting the dyna- 
mometer—that used av Bury St. Edmunds—into place. Eleven 
machines were entered for competition in this class by Messrs. 
Nalder, Marshall, Tasker, Hornsby, Fison, Clayton and Shuttle- 
worth, Robey, and Ruston and Proctor. Messrs. Marshall sent 
two machines, and Messrs. Tasker three, all the others one each. 
To begin, Mr. Fison’s machine was run round and made to 








through in a given time as compared with hand feeding. The 
trials are now concluded. As regards the mowers I can as yet 
say nothing, as the figures have not yet been worked out for 
all the machines, and it would not be fair to give those 
referring to one or two without the remainder. 

The trials of the haymakers and rakes were began a day 
behind the mowers, as they took place on the same fields, and 
the judges had to wait for room to go to work. 

The haymakers came to the field first, as a matter of course, 
for by them the way was necessarily prepared for the rakes. In 
the haymakers, too, as much interest was centred as occurred in 
regard to any class, for in them there was a decided novelty, 
and at the same time such a striking improvement, that we at 
once wondered that it had not occurred to any manufacturer 
before. Messrs. Ashby, Jeffery and Co., Stamford, are the 
makers. It consists in a light hood placed in front of, and 
nearly half over the rakes. For some years past screens of gal- 
vanised wire have been placed in front of the frame, or across 
the back of the shafts, to prevent the grass or hay from being 
thrown or blown upon the shafts and horse ; but this arrange- 
ment was only half effective, and with a high wind a choke-up 
often occurred. However, with this air-tight hood, as we may 
term it, the result is quite different ; for, by the revolving forks 
and the hay carried on them, a sharp and regular current is 
produced, This has the effect of carrying the hay out in a well- 
defined stream behind the machine, instead of its being thrown 
up in a perpendicular position—as much of it is ‘by ai open 
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NALDER AND NALDER’S SELF-FEEDER AND GUARD. 


thrash a little, to see that all was in order, but the first regular 
trial was made with Messrs. Nalder and Nalder’s machine at 
2 pm. The power is supplied, as usual, by one of Messrs. 
Aveling and Porter's traction engines, about the merits of which 
it is unnecessary to say a word, The strap from this drove one 
dynamometer pulley, while the machine belt was put on the 
other. A full description of the dynamometer appeared in the 
report of the Bury St. Edmunds Show in Tur Encixeer for 
July 12th and 19th, 1867, so it is umnecessary to reproduce it 
here. After some consideration, it was determined to give each 
machine four runs—first, empty and without the self-feeder; 
secondly, thrashing, and without the self-feeder; thirdly, empty 
and with the feeder; and fourthly, with the feeder and thrashing. 
In this way the friction of the machine and of the feeder 
were obtained; but the real interest centres in the second 
and fourth trials. Each of these runs was made with 
100 sheaves of wheat, and the time of thrashing was as 
shown in the table. The results are very important. 
Nalder’s machine, just tried, is fitted with a modification of 
Wilder’s patent feeder, first exhibited, I believe at Vienna. It 
consists simply of a set of straw shakers put on top of the 
machine, which carry the corn to the drum, a set of vibrating 
spikes above distribute it on its way in. The engraving gives a 
full view of the apparatus. The modification consists in placing 
a set of bars ina kind of swinging frame over the feeder, as 
shown. If a man fell on the feeder, although he could not get 
into the drum, he could be a good deal knocked about while the 
feeder wasin motion. Now, if he falls he will instinctively 
clutch at something to save himself —that something is the 
swinging frame, but the moment this is pulled down, the feeder is 
thrown out of gear, and slips up. The arrangement is simple 
and ingenious enough, but it will be seen that, from some unex- 
plained cause, the feeder acted very badly. 

The next machine tried was one of Messrs. Marshall's. This 
has a hopper on top, into which the corn is thrown. A set of 
oscillating vertical blades shake it about, and distribute it to the 
drum. A guard iron runs all round the hopper; if this is 
pressed down, the feeder is thrown out of gear. The protection 
afforded is perfect, but the apparatus is hardly a self-feeder. 

After this came Messrs. Marshall's second machine, which 
gave admirable results, and appears to be, in the fullest sense of 
the word, an admirable device. In principle it consists simply 
of two endless bands, carrying cross-bars with spikes, by which 
the corn is drawn in; but there are matters of detail about it 
which would not easily be rendered intelligible without a drawing. 

Next on the list of trials came one of Tasker’s machines. The 
feeder here consists essentially of two spiked rollers running in 
the same direction, between which the corn is fed. It would be 
impossible to describe it more precisely without drawings. The 
results are as follows :— 
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Marshall, No.1... 100 ee 4 1 \Very steady. 
Marshall, No.2 ..|100 4 21 3 16 Very steady. 
| 
Tasker, No.1.. .. 100 ee 4 43 (Out of balance and very 
| unsteady. 
Robey .. .. .. 3 35 2 36 | 
Ruston and Proctor. | 2 27 2 41 | 
Tasker, No. 2 .. 4 2 5 15 (Machine cut bands off 
j | sheaves in trial. 
Hornsby .. .. | 2 41 3 Feeder choked and band 
| came off. 
Fison, No.2 .. «- 4 30 2 55 
| 
Clayton and Shuttle- | | 
worth .. .. ++ 3 3 2 46 | 








Here it will be seen that Nalder’s feeders nearly doubled the 
time required to do a given quantity of work. It is possiblethat 
this difficulty may be got over. Indeed, I believe the machine 
had never been tried till Wednesday, considering which, Messrs. 
Nalder were unwise to.enter it for competition. The best work 
done was with Marshall’s No. 2. From the table it will be seen 
that it possibly incressed the amount of corn that could be got 
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machine—to fall on the machine, or to be blown anywhere as 
gusts of wind may pass over. This effect is entirely due, as we 
have intimated, to the hood being air-tight, for with the 
wire screen, the disturbed air, caused by the revolution 
of the rakes, disperses laterally through the wire net- 
work in much the same way as the current of a win- 
nowing machine passes from the fan. Thus the effect would 
be that much of the hay would strike the screen, and 
be held there as long as the current would support it; and when 
it became too heavy to be so held up, it would fall in front of 
the teeth of the rakes, to be again lifted and dispersed. This 
produces extra labour, as well as less efficient action upon the 
hay. This hood is placed 16in, from the point of the rake at the 
bottom, and is continued at the same distance as high as the 
level of the teeth at the top. It thus forms only a little more 
than the fourth of a circle in this concave form, but the height 
of the hood is continued a foot and a-half, or so, in a slightly 
convex shape, on the inner side. The object of the latter height 
and form is to protect the current of hay from internal currents 
of air or wind, and at the same time to obviate any impediment 
that might otherwise arise in the delivery of the hay. As this 
is the first hood that has been made, its form may be advisedly 
altered after experiments have been made. But there is no 
mistaking the value of the principle of this application. The 
present hood is made of thin, fine wood, lined with strong 
canvas, but the makers intend using galvanised iron, or zinc, so 
soon as they have perfected their experiments. The ends are 
closed with the same material, and carried up somewhat higher 
than the cross part of the hood, and forward to a little distance 
in front of the axle of the machine. This arrangement is to 
prevent any ebjectionable effects from cross gusts of wind. After 
this long description I must defer any reference to the mecha- 
nical details of Messrs. Ashby, Jeffery, and Co.'s machines beyond 
saying they are very simple and effective. 

Messrs. Nicholson and Co., Newark, had three machines of 
different sizes on the field, and they have all been put through 
their first trial. These did their work well, so far as the wind 
would allow them, when it was blowing directly behind the 
machine. Then the horse and the shafts became covered, but 
through the admirable arrangement of a large flange over the 
axle-cover there was no winding or dragging of the hay, for when 
it became too much heaped it simply fell off to be again dis- 
persed. The speed of the rakes or forks of this machine is 3°5 
to 1 of the driving wheel with the forward motion, and 5°5 with 
the backward motion. This machine has what is termed an 
“interlocking contrivance,” whereby the intermediate pinion 
cannot be moved unless the main pinions are out of gear with the 
travelling wheels. By the same arrangement the main pinions 
cannot be moved when the intermediate ones are in either the 
internal or external gear of the travelling wheels. This arrange- 
ment prevents any accidents from carelessness or inexperience on 
the part of farm labourers. 

The Reading Ironworks Company did.some fair work, although 
the wind was badly against them while going in one direction; 
but I shall defer further consideration of their machines till 
after the next and the final trials, 

Messrs. Beare and Co., Newton Abbott, Devonshire, have a 
machine constructed upon a good gy viz., the revolving 
tines are placed behind the machine. hus, while the wheels 
and frame are narrow, the shaking is done at an ordinary width, 
by which means, as will be seen, none of the hay which has 
been lightened by the last drag of the machine is pressed down 
by the wheel when the next "bout is being done. Messrs. Beare 
and Son have not, however, done full mechanical justice to this 
principle at present. ‘A 

As the horse-rakes were only begun late in the week, there is 
not much to be said of the trials at present. But I may say 
this much, viz., that the principle of an effective rake does not 
seem to be understood by some of the makers, who otherwise 
turn out excellent articles as regards form and workmansbip. 
The principle to which I refer consists in the form of the 
point of the teeth. The sweep of the teeth may be an exact 
semicircle, or more of a “bagged” form, for carrying @ 
larger quantity of hay or corn. But be the form semicircular v3 
“bagged,” the principle of the point must be the same. A we 
made rake of one maker, with “bagged” tooth, had its points 
on the ground, the result being its teeth jumped, eon 
two, or several at « time, and much hay was left. Another mal | 
had the ends of the teeth of his rake formed into a blunt chise 
shape. This was intended to obviate the difficulty of the point 
scratching the ground. The result need not be described. : 
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THE MARCASITE BOILER EXPLOSION. 

Ix our last impression we briefly announced the fact that a 
fatal explosion had occurred on board the steamship Marcasite, 
of Sunderland. 

The Marcasite is now lying at the shipbuilding yard of 
Messrs. Day, Summers and Co., at Northam, who have already 
jonah the necessary repairs, A Board of Trade inquiry 
will shortly be held, when, uv doubt, many points not fully ex- 
plained at the inquest will be cleared up. We have been 
favoured by a correspondent at Southampton with some particu- 
lars of the boiler and the sketches from which the accompany- 
ing engravings have been prepared, At present the cause of 


explosion appears clear, the stop valve leading to the engine | 


from the exploded boiler is screwed down quite fast, and both 
the spindle, screw, and guides are so much bent that this could 
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Fig. 1.—Cross section of vessel and boilers, and steam domes in up-take. 
The port dome is shown lodged on main deck. 


pot have been done since the accident. The safety-valve also 
appears to have been fast, at least on Tuesday the Board of 
Trade officials could not succeed in moving it, although the ex- 
periment was tried under very fav circumstances. Why 
the stop valve of the port boiler was thus closed does not ap- 
pear, as the veesel was running at the time, but the result was 
certain, no matter how strong the boiler. It would only be a 














Fig. 2.—Longitudinal view of boiler and up-take, and the closed 
stop valve. 
question of time, how long in this case nobody seems to know, 
as the steam gauges are marked to 80Ib. tne square inch., and as 
most good gauges gnay be pressed to double their indication 
without taking a permanent set, the inference would be, as the 
gauge of this boiler has a permanent set of 10 1b., that at least 
two revolutions, of pointer took place before the explosion. The 
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Fig. 3.—Steam dome. 


plate of the steam dome is in. thick, thinned down by flanching 
Ysin., double riveted to the shell of the boiler with jin. 
rivets, spaced 2jin. pitch. The fracture appears to have been 
instantaneous all round the ring of rivets, only in one or two 
small has the sclid metal been broken into. It therefore, 
left the boiler in a direct line for the funnel, which it nearly 
fitted, and thus with the upward rush of steam, which need not 
have exceeded 2 1b. per square inch in the funnel, it was pro- 
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jected out of the top, certainly not toa height of more than 
15ft. above the top, as there are several stays and top sail braces 
about that height which have not been injured. The quality of 
the iron can only be ascertained by testing, as the fractures are 
so much rusted and discoloured by ex to the weather that 
a superficial examination would be fallacious. No brand on the 
plates was visible. There does not, however, at present 
to be any reason to question the quality of the 
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Fig. 4.—Line of flight of dome. 


The boilers are 9ft. diameter by 11ft. 3in., well stayed. The 
funnel is 4ft. 3in. internal diameter and about 40ft. high from 
the boilers. 

The Marcasite is a vessel of about 425 tons register, specially 
fitted out for the cattle trade, built of iron by Messrs. John 
Blumer and Co., Sunderland, with engines by Messrs. Pollitt and 
= Sowerby Bridge, dated 1872. 

e following is a report of the evidence offered at the inquest 
at Falmouth :— 

On Thursday evening, last week, Mr. John Carlyon, county 
coroner, held an adjourned inquiry at Falmouth into the cause 
of death of George Hunter, captain of the steamship Marcasite, 
of Sunderland, and the second engineer and two firemen, belong- 
ing to the same vessel, who were killed by the explosion of the 
boiler at sea. The two men, who were conveyed to the Hospital 
for Shipwrecked Sailors, at Falmouth, were still too ill to give 
evidence, but Mr. Hoare, the Board of Trade Surveyor at 
Falmouth, and Mr. Lewis, Board of Trade Inspector, from 
London, handed ina joint report as evidence. On examination of 
the boiler they found it was torn completely from the rivets. 
The port steam gauge pipe was broken oft. There was no 
indication of the boilers being short of water, and they were 
in a clean state. The interior of the dome was considerably 
pitted; but the surveyors were unable then to state 
the exact cause of the explosion, as they had not yet com- 
pleted their survey. Iu reply to the coroner, Mr. Hoare 
said he had sent a telegram to the Board of Trade, saying the 
vessel went away to Southampton on Wednesday, and that they 
had not culahiiel their survey. They had instructions to 
render the coroner any assistance he might require. Mr. Lewis 
remarked that at present they had been unable to get the safety 
valve apart in order toascertain the load. That would have to 
be done; and the remaining part of the dome would have 
to be examined to see the quality of the iron. A juror was 
under the impression that an explosion would not occur when 
there was a sufficient supply of water ; but Mr. Hoare pointed 
out that the explosion might have been the result of bad iron, 
fractured plates, or excess of pressure. No one knew what 
pressure of steam there was at the time. The gauge was 
found at 10 without any pressure. The stop-valve was shut, 
so that there was no connection between the boiler and the 
engine. An engineer from Lloyd’s then entered the room, 
and said he had come down to learn all he could of the matter, 
and he should follow the vessel to Southampton. It was found 
that the inquest could not now proceed any further, and it was 
adjourned for a week. In the meantime the Board of Trade 
surveyors were to pursue the inquiry. Captain Hunter was 
buried at Falmouth on Wednesday. e following is the official 
report of John Wylie, chief officer and acting master of the 
Marcasite :—“ Proceeded, and all went well until about 11 p.m. 
25th inst., when deponent was officer of the watch, and observed 
engines had decreased speed. Asked in the engine-room what 
was the matter, and receiving no answer reported same to the 

ptain, who ded to engine-room to ascertain cause, After 
being relieved at midnight deponent went below. On Saturday, 
the 26th, at 0.30 a.m., weather fine and clear, and the wind 
N.N.W., a light breeze, deponent heard a report as of a gun. He 
rushed on deck, and observed great quantities of steam issuing 
from the engine-room and stok Went to the engine-room, 
and found no one there; then crawled towards the stokehiole, and 
on his way found captain lying down insensible. With the 
assistance of second officer and some of the crew carried him into 
the chart-house, and did all in their power to restore him without 
avail, and at 1°45 a.m. he expired. Deponent ordered some of 
crew down to the stokehole to make further examination, and they 
returned on deck with the second engineer, one fi , and 
one donkeyman, all dead but the latter, who died about five 
minutes afterwards, and chief engineer and one seaman, badly 
scalded. Having no one capable of ascertaining damage or 
working engines, ordered sail to be made. Looked down into 
engine-room, and saw everying in complete state of wreck. 
8 a.m. hoisted signals of distress, and at 1 p.m. steamer Green- 
wood closed, captain and chief engineer of her coming on board, 
but, finding that nothing could be done with the engines, took 
Marcasite in tow, and brought her to Falmouth, arriving at 
5.30 a.m. this day. None of the 346 oxen on board were injured, 
but some of the cargo of fruit may be damaged. The names of 
dead are :—George Hunter, master ; Thomas Bradhurst, assistant 
engineer ; William Cameron, donkeyman ; Ole Anderson, fire- 
man; and those severely scalded are—Harry Metcalf, chief 
engineer ; James Brown, A.B. The spot where the casualty 
occurred was in lot. 46 48 N., long 6 51 W. by account.” 














REGISTRATION OF TRADE MARKS, 

Tue following is an abstract of the Lord Chancellor's “ Bill to 
Establish a 1 of Trade Marks,” which was read a first time 
on the 22nd of last month. 

Clause 1 provides for the establishment of a register of trade 
marks and proprietors, under the superintendence of the Com- 
missioners of Patents. From and after the Ist of January, 
1877, a person shall not be entitled to institute p ings to 
prevent the infringement of any trade mark, unless it shall be 

istered 


Clause 2 limits a mark “to particular goods, or classes of 
goods, and when registered shall be assigned or transmitted only 
in connection with the goodwill of the business concerned in 


23 
such goods, and shall be determinable without will,” Sub- 
ject to this, “registration of a trade mark shal] be deemed to be 
equivalent to public use of such mark.” 

Clause 3 enacts that the registration of a person as first pro- 


prietor of a mark shall be prima facie evidence of his exclusive 


right to such mark ; and after five years have elapsed his right 
shall be indefeasable, subject to the of the Act with 
the goodwill of a busi- 


respect to the connection of a mark 
ni 


e88, 
Clause 4 runs thus: “Every proprietor regi in 
to's tanto aut ndeoseeatt G Ue meme eeainner 
ee ee at ee oe 
position as rst-registered prietor, 
uae oe. 
son | under or i 
Clause 5 provides for the rectification of the 
powers any person aggrieved by any entry to apply 
superior courts of law or equity, or to a pm 

an order to or such entry. ‘eourt will 
power Selle tie following inmes : Whether a mark 
“trade mark” within-the meaning of the Act; (2) whether 
registered proprietor is or is not legally entitled to the exclusive 
use of the mark registered in his name ; (3) whether 








tered with respect to such goods, or . 
nearly resembling the same as to bé calculated to 
trade mark is to include any words, the exclusive use of which 


would not be allowed by a court of equity by of their 
fraudulent intent or otherwise. Scandalous designs and armorial 
ings will not be received. J 


Re as 7 empowers the tage with the consent of 
the Treasury, to appoint necessary for carrying out 
the Act, and to draw up scales of fees to be charged ey 
tration ; and the fees to be paid ann for the continuance of 
a trade mark on the regi He is empowered to make 
the necessary general rules tor the registry of trade marks ; for 
the classification of goods for the purposes of the Act ; as to the 
registration of first and subsequent proprietors; as to 
removal from the registry of marks on which the annual fee ha, 
not been paid ; as to the persons entitled to inspect the register . 
and also to regulate proceedings to be taken to obtain the judg’ 
ment or leave of the court in any matter. The rules so made 
are to be laid before Parliament, and will then have the same 
validity as the Act itself. 

Clause 8 directs that the certificate of the registrar as to any 
entry, matter, or thing under the Act shall be received in 
evidence in the courts. 

Clause 9 defines a “trade mark" to be “some mark, sign, or 
device, either with or without the addition, as = of such trade 
mark, of letters, words, or combinations of letters and words. 
The word “court” means any of her Majesty's superior courts 
of law or equity, or any court to which the jurisdiction of such 
courts may be transferred, or any one or more of such courts 
which may be declared to be the court for the purposes of the 
Act by the general rules. 

Clause 10 is a saving clause, and enacts that, unless otherwise 
provided, “ the law relating to the use of trade marks, or words, 
or other distinguishing marks in the nature of trade marks, and 
the doctrines of courts of equity as to the exclusive use of 
names, oolours, or any other things whatsoever, shall remain in 
full force. 

Clause 11. Short title. 








SoutH KENsINGTON Musrum.—Visitors during the week ending 
July 3rd:— On Monday, Tuesday, and Saturday, 
10 a.m. to 10 p.m., Museum, 11,195; mercantile marine and other 
collections, 1676. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 2888; mercantile 


marine and other collections, 198. ert 15,957. Average of 
corresponding week in Sormer yam 13,757. Total from the 
i f the Museum, 14,3 Patent Office Museum, 


o 7 
4734. Total number since the opening 
(12th May, 1858), 3,204,296. 

Mrpianp Socrerres. — (from our own Correspondent.) — 
The ironworks and mine managers and engineers of South Staf- 
fordshire are continuing to take the requisite for i 
themselves familiar with what is being done in other di The 
South Staffordshire and East Worcester Mil] and F. Managers’ 
Association have for a visit on an early day 0 the Crewe 
Locomotive Works of the London and North Western Railway, to 
which they have received a responsive cordial invitation from Mr. 
Webb. r. Alexander Smith, C.E., the new secretary of the 
— ag and se Worcester ine Fe} : rs 

ngineers, has j comple arrangements fora visit by that 

y to North Staffordshire. The nature of the ments Mr. 
Smith communicated to a meeting of the institute w was held 
in Dudley on Tuesday evening. . Homer, the manager of the 
Chatterley Iron Company, had enter into the views of the 
association, and promised to show them all that was interesting 
both as to the i i i 


of the Museum, free daily, 


tation to the museum of the Institute. Attention was called to 
“a novel and system of ventilation,” which Mr. 
Homer had at one of the Chatterley Company's pits, 
by the means which he avoided the use of air hea 
There was a pair of ordinary blowing or blast engines, which 
supply air at a pressure of 41b. to the inch, and this was conveyed 
into the mine through cast iron pipes, and was liberated and 
allowed to expand and circulate where ventilation was needed. 
The mining engineers will have an , ge es not only of in- 
specting 


this method of ventilation, but also of ane the 
great Fenton sinki where, with a pair of 22in. cylinder engines, 
two shafts of 16ft. eter had y gone down to 140 yards. 
The “big” pit at Hanley, belonging to the Earl of Granville, will 
likewise beseen. Sihaseieadybon sunk about 500 yards, and at that 
depth a place has been excavated and arched over, another 
plant e and a further sinking of 200 yards effected. At the 


same time that which the mill and forge managers of South 
Staffordshire have already seen, the South Staffordshire mining 
engineers will investigate under more favourable circumstances. At 
work at Messrs. Robert Heath and Son’s place they will find not 
five or six only, but nine or ten Danks puddling furnaces ; and 
they will likewise be able to see improvements in the mills which 
have been effected at the same works since the inspection by the 
mill forge rs. The South Staffordshire and East 
Worcester Institute of Mini has been conducted with 
spirit and with much advantage to its members and to the district 
from the time of its formation ; and under the secretaryship of so 
accomplished an engineer as Mr, Smith, it promises to be still 
more a source of trade-usefulness, I hope by and to be ina 

ition to record the union with the South Staffo ire, of the 
South Midland Institute. As one association, these two associa- 





tions will be much more effectual for good than in their subsisting 
separate existence, 
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PASSENGER LOCOMOTIVE, LEHIGH VALLEY RAILWAY, USS. 
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Wirt this impression we publish as a supplement the first of | April 5, 1872. They will find the matter very fully dealt with 
two working drawings of an American anthracite-burning pas- | Those who ar: even moderately well up in Engli:h locomotive 
senger locomotive used on the Lehigh Valley Railway, and the ° 
first drawing of the kind which has ever appeared in any English 
journal. The drawing so fully shows the peculiarities of the | 
construction of this engine that very few words of description | 
are required. No specification was ever prepared for this engine. | 
The most striking peculiarity about it is the enormous fire-box | 
and grate. The fire-box is of steel, the plates being ;‘;in. thick, | 
stayed every 44in. with cold riveted studs. The tube plates are | 
of iron }in. thick. No ferules are used in the tubes. The | paren ead j 
smoke-box ring is ;‘,in. thick, and all the others gin. thick of | Fit! i ~" me 
best iron. The driving wheels are of cast iron, with fourteen | , 
spokes in each, cast hollow, and jin. thick. The tires are of | ; 
steel 2}in. thick. The links are of cast iron with steel liners. | i 
The pistons are made as shown in the accompanying woodcut, | T 
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and are identical with all those made in the Hazleton shops. 
The arrangement of the bridge stay of the fire-box is shown in | H 

the annexed engraving, which explains itself. For additional | I ' 

information concerning the peculiarities of American locomotives | practice will, however, have no difficulty in discovering for them- 

our readers cannot do better than refer to our impression for | selves the peculiarities of the engine we illustrate. 








THE POMONA EXHIBITION AT MANCHESTER. | externally, though somewhat complicated and liable to get 
m our own Correspondent.) © out of order, owing to the multiplicity of moving parts, but 
I RE3UME my report on the Exhibition at the Pomona | it is inapplicable to the small flues.of the modern Lancashire 


Palace. In the boiler department I recognised a very old | boiler. It has been accordingly improved upon by Dillwyn 
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discs or fans in front of each flue to throw the fuel into the 
furnace, but in the machine under notice only one disc is em- 
ployed for that purpose. By the action of this disc, all the fuel 
is thrown to one side of the furnace, therefore provision is made 
for reversing the direction of the revolutions of the dise at 
intervals of from three to fifteen minutes, as may be deemed 


advisable. Thus the furnace is fed with fuel on opposite sides 
alternately, and it is claimed that by this means the smoke is 
consumed. 


Provision is also made for regulating the steam pressure by 
a column of mercury acting upon a steam peg; the apparatus 
also closes the damper and the fire door slides at the same time. 
If the pressure decrease, the feeding apparatus is again set in 
motion, the damper opened, and the door will admit air if re- 
quired for burning smoke. The fans are continually working, 
which slightly improves an imperfect draught. I did not see 
this apparatus at work, but it is decidedly more complicated than 
any other of the stokers I have mentioned, and I do not think 
any advantage is gained by the abolition of one disc and the 
substitution of an alternate motion. 

I noticed a model of Messrs, Wilkinson and Crowther’s railway 
facing points and safety locking apparatus, of which I send you a 
drawing. By the use of these points, the ordinary thin blades or 
switches are dispensed with and a solid capped rail is substituted 
for them. Two lock-boxes, as they are called by the patentees, 
the whole length of the point rails are secured to the sleepers by 
means of chairs. These lock-boxes A, A, taper in width from 
the coupling to the moving ends of the point rails, that is, the 
are wide enough at one end to embrace the communication with 
both main line and siding, and at the other end with the main 
line only. A slide F works in these boxes, occupying the space 
that intervenes between the two portions of the point rail when 
set for main line or siding. On the surface of these slides are 
wedge-shaped retaining projections G, G, and one or more 
bevelled nibs H, H. The point railis of T section, the body of 
which is notched, thus forming projections J, J, similar to those 
on the slide ; one of these projections on the rail is hollowed out 
to receive the nib on the slide when the points are being locked. 
When the point rails are set for the main line or siding, the dead 
side of the siding or main line rails being rounded at the end, 
prevents any striking of the wheel flanges if oscillating. 

The points are worked by one lever, and the slides or locks by 
a separate one, and are used as follows: When the points- 
man wants to turn a train into the siding he pulls his 
locking lever, by which he draws out the slide or lock and 
brings the projections on the slide exactly between the projec- 
tions on the body of the point rail; he then works his point 
lever, and the rail slides across the box from the main line to 
the siding ; by again pulling the locking lever the slide wedge is 
pushed into the box, and the projections on the slide pass those 
on the body of the point rail, thus holding it against the side of 
the box, and thereby holding it securely in position. Means are 
also provided for locking the points in position, so that the 
pointsman has no ‘control over them so long as any part of a 
train ison them. There is a nib H or swell on each slide and 
one projection on each point rail is hollowed out on its under- 
side to receive this nib; when the slide is pushed in the nib 
forces its way into this hollow in the projection on the point rail. 
By doing so it slightly lifts the rail, but when properly in posi- 
tion the rail drops down again to its normal level, and the wedge- 
shaped slide is pushed up until the rail is secure. It is, there- 
fore, impossible for the pointsman to move the points during the 
passing of a train, as the weight of a carriage prevents the rail 
from rising, and consequently it cannot be moved. The follow- 
ing are the advantages claimed for these points : By dispensing 
with the present blade point and substituting a solid T rail, an 
uninterrupted road is secured which is as safe over the point rail 
as any other portion of the permanent way. The pointsman can 
entirely break the communication with the main line or siding, 
so that in the case of runaway trains he can throw them off the 
line at the points. 

The following is a more detailed explanation of the drawings: 
The point rails B B are of a T section, and at their under sur- 
faces they are provided with projections J J—similar to those 
G G—one (or more) of which at its under surface is hollowed 
out, and covers at certain times the nibs HH. K K represent 
covers secured to BB, and which cover the open tops of the 
boxes A A. L L represent levers fast on a transverse rod M M, 
and in connection with the locking lever of the pointsman’s box, 
and by which the slides receive their movement. On the shaft 
M, and near to the other lever, a loose lever is worked, which is 
connected with the movable rails by a rod N, by which means 
the rails are traversed from main line to siding, and vice verad. 
Fig. 1 represents a plan view of the improved arrangement, 
showing the main line open and locked. Fig. 2'is a cross section 
of the same through 1—2. Fig. 3 is a longitudinal section 
through 3—4, showing the point rails unlocked, and Fig. 4 is a 
similar section, showing the same locked. A A represents two 
lock boxes, which taper-in width from the coupling to the moving 
ends of the point rails B B. They are placed sufficiently low to 
escape the flanges of wheels passing over them, and are secured 
to the sleepers C C: by: chairs D D, their outer sides being 
bevelled in order to obtain a safer hold. 

I cannot pass any decided opinion as to the merits of this 
invention until it has been tried practically, for a great many sug- 
gestions for the improvement of permanent way which have pro- 
mised well in models have failed entirely when subjected to the 
trying conditions of actual work. I am afraid that in this 
instance there are too many closely-fitting slides to work well 
when exposed to the dirt and wet; and I think all delicate 
locking gear is better placed under the protection of the signal- 
box than exposed in the ballast. I fail to see the advantage of 
being able to run a train off the line; in fact, the principal objec- 
tion I have to these points is that there is always a gap either in 
the main line or siding, and in the case of back shunting, and 
the pointsman neglecting in the hurry of the moment to set the 
points, great confusion and delay would be caused by trains 
getting off the line. This practically limits the application of 
these points to being used as facing points on main junctions, 
though I think most traffic managers would still object to the 
break in the continuity of the permanent way. 








Patent Law Discussion.—We are requested by Mr. Wise to 
e in our report of his observations, with refer- 


a he posed publication of f flicials, 
ence to the pro, publication 0’ of examining officials, 
viz., that M the reports , from men who had 


comitig, 
tchets of their own, would not’ always be what was desired ; 
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WILKINSON AND CROWTHER'S SAFETY POINTS. 


friend, though slightly disguised. I wonder how many | Smith, Halliday, Henderson, and others, and now I find another 
varieties of mechanical stoking’ apparatus have been based | modification attached to a boiler at Pomona by Messrs. Wvolaten- 
upon Stanley’s old machine, now practically obsolete. This | holme, Pye and Co., of Oldham. 

latter worked very fairly with old-fashioned boilers, fired Most of the machines I have mentioned employ two revolving 


‘ 





inion which would never in a com 


t as against a patentee.” What he 
as saying’ was, in effect, that although 


prem 

on such matters, notwithstanding that their reports 

quently be unfavourable by reason of some particular crotchets of 
eir own, 
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THE BARROW SHIPBUILDING COMPANY, ENGINEERS. 


(For deacription see page 32.) 


Wi} i 
i 














in 
i i a : i tt 
iin in Ifa 


KG. GG GQ K".". ns. 











ae 


1 lope = 
== 


ft 

















—— 


= = 
— 


: 


























= a ee ae 
= ™ = 








7 


CROSS SECTION THRO TUBE 


SECTION 


LONCITUDINAL 


ELEVATION 


LONCITUDINAL 


v 


SECTIOWAL PLAN THRO'C.D 


, 
PLAN THRO A.B 


SECTIONAL 


ND ELEVATION 





OF FEET 


SCALE 


STULL Li Choad 


d lH 














wn 





° 
l 
S$ waw 





26 





JULY 9, 1875, 





= 


THE ENGINEER 





T 


RAILWAY MATTERS. : 

Amon the appurtenances of the Northern Pacific Railroad now 
offered for sale is the small item of sixty million acres of land. 

THE Delaware river branch of the North Pennsylvania Railroad 
will be laid with steel rails weighing 66 1b. per yard. The rails 
have been contracted for with the Bethlehem Iron Company, to be 
delivered as required. 

In Calcutta the East Indian Railway Com; were paring 
a State carriage for the use of the Prince of Wales when conan 
over the line. The accommodation will comprise sleeping, sitting, 
bath and servants’ rooms. 

Tue Roumanian Chamber of Deputies, the of 
the Rai Committee, has voted the bill for granting 
the concession for the construction of the proposed railway lines in 
Roumania to an English firm of contractors, 


THE Ra and Eskdale Railway, at Ravens- 
= on the Railway, and terminating at the itehaven 
oy ae Eskdale, was opened for ic goods traffic on 

. The traffic return for June is as :—Miles of line 


open, 74; iron ore, , timber, and other goods carried, 1018. 
tons ; receipts from all sources, £158 14s. 1d, . 
THE Los Angeles (Cal.) Express says : The car for the prismoidal 
Hop Ang down on the Orizaba. As soon as it reaches the city 
it will be tried on the section of track 200ft. long, which has been 
satisfactory, 


pared for the experiment, and if the test proves 
the work berms pe at once on several dal roads. No 
doubt is en: ined that the experiment prove a success. 
We learn fromthe National Zeitung that the directors of the 
Karl-Ludwig wm Sr Nag the Railway, 
and the Roumanian Railway have resolved to make considerable 


concessious in their tariffs for coal from Prussian Silesia and from 

Moravia, in order to create a market for these coals in ia, 

re ee them to compete with Cardiff coal on the Lower 
ube. 


THE inquest on the body of Hugh Oliver, the stoker of the train 


— recently left the aod pene more, has been concluded. 
jury, after a lengthened co: ion, returned the following 
verdict :—‘‘ That the deceased came to his death from the effects of 


injuries received by the engine of the Banbridge, Lisburn, and 
Belfast Railway Company, and lost his life at Dromore station in 
consequence of an insufficiency of materials of the permanent 
way. 

THE Southern Pacific Railroad is now being built more rapidly 
than any other railroad in the United States. As fast as the 
tunnel work in the Tehachapi Mountains is opened the force of 
labourers is being increased. Shafts are being sunk at intermediate 
__ on the longest tunnels, so as to hasten the completien of 

mountain division, in which twelve tunnels occur, the aggregate 


of which is 1190ft. The object is to make a continuous 

from San Francisco, via Los tothe State line at 

the Colorado river and Arizona. This will be accomplished by the 
autumn of next year. 


We learn from the Railway World (U.S.)that an engine has 
pores See placed on the Pennsylvania Railroad which weighs 
seven heavier than the ponderous Modoc, whose drawing 
capacity is almost twice that of an ordinary locomotive, The 
Modoc Same o taking eighty loaded cars from Harrisburg to 
Columbia, other engines are put to a severe test when 
pull carson that portion of the road. The new locomotive 
when ited is expected to get away with a hundred cars. 
The only argument that can be used against large engines is that 
they are hard on tracks, but as the Pennsylvania Rai Company 
has ado steel rails the introduction of the mammoth engi 
is ered a very economical measure by the railroad company. 


_Iy Nevada twoimportant discoveries of coal, says the San Fran- 
cisco Bulletin, have been made‘during the last twelve months—the 
Pancake mines and those in El Dorado canyon, Lyon county. The 
latter has been tested for steam purposes at the mines on the Com- 
stock lode, and the proprietors are arranging for the construction 
of a narrow-gauge railway from the canyon to Virginia City. Coal 
also exists in several sections of California. In Shasta county one 
of the beds on this side of the continent has recently been 
discov A few ths ago extensive deposits were found ia 
Monterey county. The Lincoln mine in Placer is being developed, 
and two narrow-gauge railroads are to be constructed to the coal 
fields of Ione Valley in Amador county. Coal is also reported to 
have been found in Butte and Colusa counties, and only await 
means of transportation to bring the same into market. 

E talk of another tunnel under the river at Chicago has 
elicited from the T’rilune of that city an expression of dissatisfac- 
tion with tae result of the experiment with the two tunnels 
already constructed there. It says these tunnels, which cost over 
1,100,000 dols., have never become popular routes of travel ; neither 
tunnel is used for heavily loaded teams because of their grades ; 

rivate carriages and buggies avoid them because of the noise and 
« in case of a runaway, and foot rarely go out of 
their way a single block to give the tunnel preference to the bri 
The Tribune = _ half — be 9-4 that would have to 
expended in building a tunnel wo’ ild ten bridges, which 
would afford conveniences to the public in the proportion of ten 
thousand to one, and declares that as of the system of 
communication between the several parts of the city “tunnels have 
proved to be failures and bridges are essential.” 











Tasjeatnel geen! meeting of the Dutch Rhenish Railway 
Company was held at Utrecht last week. The report of the 
i rs was idered satisfactory by the meeting. The reduc- 





tion in the receipts during the year, and q of 
dividend, were attributed to temporary causes. A second railway 
— the Am: m and Utrecht stations of the 
company had been a during the year, and although it was 
considerably longer than the Dutch Rhenish line between the same 
— it had the effect of drawing away a small portion of traffic 
rom the original railway. The competition, however, had proved 
not so serious as might have been anticipated. The most important 
falling off in the receipts was due to the almost entire i 
of the iron trade in yor Ff In the article of ee 
there was a decrease of 72, tons, and in receipts of £10,860, 
which item alone id led ¢ g 
dividend, Fortunately the working expenses had been diminished, 
and the local traffic of the line had somewhat improved, so that 
a ca in the German trade was to a great extent neutral- 
ised, 


THE ordinary general meeting of the Central Swedish Iron and 


hie 





Steel Company (Limited) was held on Wi y, last week. 
The rt stated that the accounts showed an t loss on the 
operations of the nine and a-half months en: 31st of Decem- 
ber last of £10,908 ; but the principle on the company’s 


accounts had always been kept was that no profit was taken until 
the chareoal was stored at the works and measured up, which was 
done between the months of December and April, and therefore 
only a small portion of the profits on deel appeared in the 
wresent accounts. Part of the loss upon the company’s operations 
or the nine and a-half months hod extend from the low prices 
obtained for the company’s manufactures ; while, on the other 
hand, there had been no corresponding reduction in the cost of raw 
he pea The quantity of pig iron made during the nine and a- 
band months was = tons, of which 1720 a conv. ting te 
mer ingots. To repay two tempor , amoun to 
£22,750, and to put their finances on' a thorongt! sound basis, 
d to issue debentures for £40,000, .They had gone carc- 
of the current year, and they 
le for iron and 


they p 
fully through the working 
believed that even with the low prices now ob 


steel, the company’s manufactures could be produced to cover costs 
of manufacture, &c., and that 
revival of trade of a surplus av: 


tor divi fair prospect on a 


Ty 
lu 





NOTES AND MEMORANDA. 


,.MM. Rosin and LecRos, experimenting with noctiluce, those 
little organisms which produce in great part the phosphorescence 
of the sea, found that on passing a current through some sea- 
water in the dark, its course was marked |y a luminous trace, 
the phosphorescence of the animals beirg excited by the electricity. 

Tue following statistics will give some idea of the production of 
ng ache Calaee fanee Ser the poor 1674 — 15,000 tons; 

8000 ; New York, Newark, and Philadelphia, 6500 ; 
Towa, Illinois, and Wisconsin, 5500 ; Omaha, 5800; Salt Lake, 
3500; Chicago, 2200; total 46,500; imported, 18,000 tons; 
United States sales, 4000 ; total, 68,500 tons. 

EXPERIMENT shows that 1 per cent. or less of phosphorus so far 
modifies cast iron that it will resist the action of concentrated sul- 
phuric acid to a greater degree than when entirely free from 
phosphorus; and those who separate silver and gold by the 
sulphuric acid process find that some cast iron vessels are de- 
stroyed in a few weeks, while others will last for years. 

THE leaves of the gigantic water lily known as the Victoria Regia, 
in the Botanic Garden at Ghent. having attained a remarkably 

size, Mr. Van Hulle, the chief gardener, recently undertook to 
determine their a power. One leaf easily supported a child 
and did not sink aman. Mr. Van Hulle then heaped bricks 
over its entire area and found that, before the leaf became sub- 
merged, a weight of 761 lb. was floated. 

THE following alloy of copper, says the Scientific American, will 
attach itself firmly to han anid of metal, gi or i 
Twenty to thirty parts of finely blended copper (made by reduc- 
tion of oxide of copper with hydrogen or precipitation from 
solution of its sulphate with zinc) are made into a paste with oil of 
vitriol. To this seventy parts of mercury are added and well 
triturated. The acid is then washed out with boiling water and 
the compound allowed to cool. In ten or twelve hours it becomes 
sufficiently hard to receive a brilliant polish and to scratch the 
surface of tin or gold. When heated it is plastic, but does not 
contract on cooling. 

THE following relating to the United States exports of 
iron and steel are the report of the Bureau of Statistics for 
the first ten months of the fiscal years ending in 1874 and 1875:— 


1874. 1875. 

dols, dols. 
Tron pig oo. eet 366,300 429,567 
oo GME beta 96,822 303,955 
90 =U ge, ae ee 19,781 ara 
» castings .. 181,589 529 
» machinery 2,816,523 3,453,819 
» other manufactures 4,258 320 4,688,507 
Steel and manufactures . 2,685,328 5,320,685 


Tue effects of electricity on plants have not been closely studied. 


It is known to produce contractions in the mimosa and o sensi- 
tive plants, and to retard the motion of sap. M. uerel has 
studied its influence on germination and development. It decom- 


salts contained in the seed, the acid elements being 
carried to the positive pole, and the alkaline ions to the nega- 
tive. Now, the former are hurtful to » while the latter 
favour it. M. Becquerel further examined the influence of 
electricity on the colour of The discharge from a powerful 
machine produced changes of colour on the petals, due, 
he thinks, to the ru of cells containing colouring matter. 
— of this cellular envelope by washing, the flower becomes 
wl 


Tue meteorite which fell ab West Liberty, Iowa, on Feb 

, to which attention was drawn in THe ENGINEER of March 

has been reported on by Daubrée to the Academy 

of Sciences of Paris. It to have weighed over 200 lb.; the 

greater part is at the S University Museum of Iowa, and a 

mass about 50 Ib. in weight in the Paris collection. It is like the 

stones which fell near Poitiers, France, on July 18th, 1831, and the 

stones that fell at Aumale in Algeria about ten years since. A 

more recent fall of a meteorite is on by Dr. Flight in the 

Geological Magazine of last month, It fell at Zsadany in Hungary 

imnApril last. Nine f ts weighing 144 grammes were found ; 

their descent was attended with an e ion, and the peasants who 

were witnesses of the fall state that fragments were cold at 
the t they hed the g d 

Captain Eaps has had compiled the following interesting and 
scientific data concerning the ary oe avers, the gg 
mouth he has already begun :— tii water di 

the river annually, 14,883,360,636,880 cubic feet. (2) =— 

sediment discharged annually, 28,188,083,892 cubic feet. (3) 
Area of the delta of the river, 13,000 square miles. (4) Depth of 
the delta, 1056ft. (5) The delta, therefore, contai 
400,378,429,440,000 cubic feet, or 2720 cubic miles. (6) It would 

ire for the formation of one cubic mile of delta, five years and 
t-one days. (7) For the formation of one square mile, of the 
depth of 1056ft., one year and sixteen and 1-5 days. (8) For the 
formation of the delta, 14,268 4-5 years. (9) The valley of the 
Mississippi from Cape Girardeau to the delta is estimated to contain 
uare miles of 150ft. depth. It, therefore, contains 

56°980,1 ,000,000 cubic feet, or 4544 cubic miles. 

Tue total production of pig iron in the United States in 1874 
amounted to 2,689,413 tons, as com with 2,868,278 tons in 
1873, and 2,854,558 tons in 1872. 
into the United S i 
tons in 187: 


tral Pacific, American 
production of Fennayirania to Tue Sth thi 
was 5,328,109 tons — tons in the 





5 
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and 


anthracite coal pr 


riod of 1874, showing a. } 
The production of bituminous coal in 


this year was 1,224,940 tons. 

Tue American Iron and Steel has received from the 
producers and from its statistics of the produc- 
tion of pig iron in the United States in 1874, The total production 
was 2,689,413 net tons i 2,868,278 net tons in 1873, and 
2,854,558 net tons in 1872, showing a decrease of tons as 
compared with 1873, and ee tons as com) 1872. 


Notwithstanding this decrease 
larger even than partial \ 
close of 1874 indicated. q iron of all kin-ls 
‘which was on hand and unsold at the close of 1874, in the hands 
of makers or their agents, was 795,784 ; 
which was held by speculative parties, or was in the hands of 
creditors or in the hands of consumers was undoubtedly large, so 
that at the close of 1874, the total quantity of pig iron in this 
country, exclusive of the small stocks of foreign iron, may be 
safely estimated at 1,000,000 tons, Although more ve 
blown out since the 1st of January than have been blown in, the 

po Ae iron that has been made since then, joined to the 
1000, tons then on hand, has been entirely too to exercise 
any other than a ing effect on the market. the 1st of 
February, 1874, of completed furnace stacks in the country, 
there were in blast 803 stacks, and out of blast 398 stacks. 
two furnaces were blown out in January. These 
the lowest d of — reached since the panic up to that 


st the number of furnaces out of biast has 
slightly increased. The number of new furnaces completed 


furna ected. The totalexports of pig iron from the 
United States to all countries in 1874 were 16,089 net tons, against 
10,104 net tons in 1873, and 1477 net tons in 1872, 





MISCELLANEA. 

THE survey has just been completed for what is believed to be 
the first water-power mill in India. 

THe Emperor of Austria has conferred The Knight's Cross of 

Joseph upon Mr, Thomas Docwra, contractor, of London. 

A SCHEME is on foot for the cleansing of the river Yarra. It is 
at | yeoman polluted by the reception of all the sewage of Melbourne, 
and by sundry factories and fellmongeries, eech with its own pecu- 
liar and most abominable smell. 

In antipodean mining, the nickel discovered in great quantities 
in New Caledonia ou inost important item. One lucky specu- 
lator took up a claim, for which he paid £1500 to the French 
Government; it is now worth £100,000. The tin mines in 

are begi to pay good dividends, 

For many years past thé printed regulations in force in the dock. 
yard at Chat: have (1 the workmen ‘aking pipes into, 
or smoking in the yard, upon pain of suspension or dismissal; men 
are now to be allowed to smoke during meal times at the places 
which may be signified. 

Ir is understood that the appointinent of commandant of the 
School of Military Engineering, Chatham, will shortly become 
vacant by the transfer of Colonel T. L. Gallwey to a staff appoint- 
ment at the Horse Guards, The vacant appointment at Chatham 
will, it is believed, be given to one of the officers now on the staff 
at head-quarters. 

THE Society of Manufactures and Commerce of Lower Austria, 
and the council of the Corn and Flour Exchange at Vienna, have 
made preparations for holding an exhibition of machines, appa- 
ra implements, and other appliances used in breweries and 

i The exhibition will held in the Rotunda of the 
Industrial Hall in the Prater, in August next. 

Tue Clyde sbipbuilding returns show that the number of vessels 
launched ey the past six months exceeds by forty-two those 
turned out in the first half of last year, while the tonnage, com- 
pared with the same period, exhibits a decrease of 17,000 tons. A 
much smaller class of v: has been built than has recently been 
the case on the Clyde, the average size during last half year being 
And for the same period of 1874, 1400 tons; and of 1873, 
tons. 





THE Roumanian Government have taken into consideration the 
construction of a large port on the shores of the Black Sea. This 
pest, which will be named after the reigning prince Charles, is 

tended to comprise an outer harbour formed by two piers or 
moles, 600 metres in long Sane a depth of water of seven or 
eight metres ; the inner will be 600 metres in length by 
200 in breadth, with a depth of six metres of water. This work it 
is estimated will cost six millions of francs (£240,000). 

AN exhibition of sanitary, educational, and d tic appliances 
will be held from the 6th of October to the 16th at Brighton, in 
connection with the Social Seience Congress to be held contempo- 
raneously in that town. The exhibits will be classified under the 
following heads :— (1) Warming, ventilation, and lighting. (2) 

ic appli and apparatus. (3) Sanitary architecture and 
appliances, AN Sanitary engineering and methods for disin- 
fecting. (5) Food and cl . (6) School furniture and school 
apparatus, 


A scHeEME for forming a winter garden and a public garden is now 
developed at . The Garden says: Mr. Ellis 
Lever originally t Mr. 8. Mendel’s establishment at Man- 
chester, and then offered it to the Town Council for the same sum 
had paid for it, offering at the same time £20,000 towards 
making a public garden of this famous place, which should be in all 
worthy of the city of Manchester. The Town Council 

the offer, and since then Mr. Ellis Lever has himself taken 
matter in hand, and, in connection with a gentleman of 
in like matters, is now engaged in carrying out 

the searci' 





of skilled aie pr een 
in the uilding department at several royal doc c 
f the officin’s connected establishments have been 
yards on the Thames for 
Government dockyards, 
no has attended 
the 
The 
by the workmen for declin- 
low scale of wages and the 
at those establishments. — 
Tue eighty-one-ton gun is progressing well to completion, the 


hed as oe b forging qporatine Cetther of 00 ned on Frida 





ivate yards and 
1 Mall Gazette 


jaéket piece whic 
carries the trunnions. The forging was considerably r than 
any which has been previously attempted, and some anxiety had 
been felt as to the result, not only on account of the enormous size 
of the heat, which would barely go under the great hammer, but 
also from the risk there was that in raising such a mass to a weld- 
ing heat, the lower part of the metal in its soft state would run out 
of shape under the pressure of the weight above it. However, by 
a careful check the heat of the furnace, the forging, after 
more then sixty hours exposure, was brought out in perfect order 
and the hammer did the work required of it with complete satis- 
faction. Only the chief officers of the Royal Gun Factories 
witnessed the operation, bt any thought desirable in a work of so 
much importance not to disturb the workmen by the presence of a 
crowd of spectators. 


Bruiser, steam gunboat, 60-horse power, which has been fitted 
with Mg. Griffiths’ new screw =, which we deseribed in o pub- 
vious was tried last in the presence of Capt. Ward, 


on 
of H Mr. Cubby, of =| _— pore r. — 
johns, of the Engineering Department of Keyham, and several o 
officers. Forsome time the Seer has been docked at Keyham forthe 
purpose of having the wrought iron casing fitted to her stern, with 
a view to protecting the screw propeller and rudder while she is 
under steam. It will be remembered that Mr. Griffiths has in- 
vented a plan by which he encloses the screw in a casing of from 
50 to 75 cent. larger area than that of the screw, which is 
lined seal ahere the screw works, and has an opening underneath 
to admit of the supply of water. In this manner the screw does 
not take of water that would otherwise flow into 
the qpene lath by the ship. The trial is reported to have been 
very satisfactory. vessel made six runs at the measured mile 
outside the Breakwater, and it was found that not only was the 

ibratory motion reduced, but that, contrary to the expectation of 
many practical men who had wit 1 the applicat 
* Protector” or tunnel tothe bottom of the ship, her s 





was 


increased, instead of diminished as predicted, to the extent 
of nearly half a knot. trial proved, too, that the steerin; 
power of the was not interfered with. The present tria’ 
was made with screw that had been previously fitted to the 
but Mr. Griffiths to gain still further increased speed 
by the use of another 7, screw. He finds that when working 
in open water, the blades of the screw should be formed with the 


broadest parts towards the ceritre, but, on the contrary, when 
tunnel, 


worked “ Protector the form should be altered, 
- the. e end. Mr. 


bell mouth of 








“Protector” by wi “may be admitted in a 
certain direction > ay a sti = a » the 
peed of the shi secured, believes that by the use 
of the i Protector” a screw of much less diameter with 


greater pitch may be advantageously employed, thereby effecting 
a saving of weight and cost. For the purpose of these 
ye Admiralty have granted the use of a 
¥ Fa being fitted at Keyham under the 
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THE POLLUTION OF RIVERS. 

Tue following interesting letter has been addressed to 
the President of the Local Government Board by a 
member of one of the largest calico printing firms in Man- 
chester. It will be seen that it bears out all that we have 
written on the subject :— 

Sir,--I do not apologise for asking you to rea‘ this short pamphlet 
on a very important question, as I am sure, from the interest that 
you feel naturally bound to take in the subject, in your official 
position, you will not hesitate to give any weight to my arguments 
that (hey may deserve. 

As chairman of an Association of Polluters of the Mersey and 
Irwell basin, I was instrumental in collecting, along with my col- 
leagues, a number of facts and statistics furnished to the Govern- 
ment Commission, of which the late Sir W. Denison, and Messrs. 
Frankland and Morton, were members, When the appoiritment 
and visit of the commission were notified to us, we endeavoured, I 
hope successfully, to afford them all the statistical information in 
our power, wishing to conceal no fact, nor to offer any blind or 
un i pposition, however nervous or anxious we might be 
to protect the important interest we represented from what many 


regard as more or less of an attack on vested Believi 
sober ciel 





that the gigantic interests involved would be 


entire truthfulness, and by a reasonable and r, if 
argumentative discussion, we dealt in that spirit not 7 
the commission, but with your predecessor, the Right . J. 
Stansfeld, who on more than one occasion listened to our 


and acknowledged their weight. This is, of course, no alitical 
question, that should necessitate or involve a change of argument ; 
but Iam unaware whether the minutes of your office have laced 
you in possession of the facts and arguments that were put before 
your predecessor. However, as of them were given person- 
ally, you will perhaps pardon a re n. 
will not here go into minute details of figures and quamtities, 
but try and deal broadly with abstract principles—my object in 
doing so at this time arising from theconvicticn, that this questi 
has now worked itself to the surface, and that mest 
pelitical questions being for the time more or less in abeyance, 
this is one of those with which the Legislature of the country will 
immediately have to deal. That legislation is due and yery 
desirable, I donot hesitate to PE moan «ng what it should be, or how 
far it should go, is a vexed question. 
There are many among my own order who—to my mind stupidly— 
offer a simple and obstinate itio their right .to 
more good 


t 


m, asserting 
pollute, stating they cannot afford it, and that they do 

than harm by doing so. They have better arguments in their favour 
than some of their equally obstinate opponents, who say that no 
one shall pollute at all; they have the right of user or >| 
equivalent terms, the right of conferring a large on 
community in doing a small comparative damage, even though | 
they kill all the fish in a river. But while givimg such nents 
their weight, I do not propose to adopt , but aie the 
reasoning of those who, yielding to the mecessity of legislation, 
desire that their own interests, and the interests of the vast indus- 
trial community associated with them, should be fairly and wisely 
dealt with. 

Pollution may be broadly said to arise from two sources, from 
towns or aggregations of population ; and industrial pollution from 
manufactures, mines, &c., but with the latter of these I maifhly 
propose to deal, with the former only as far as where the two 

iated, as hay where a large population is attached to or 
connected with a large manufacturing industry, as is the case in 
Manchester, and in many towns in Lan ire. 

Manufacturing pollution itself may again be divided into two 
classes, pollution, or rather damage dene to a stream by the 
throwing in of solid matter; and pollution by liquids, The mis- 
chief that is done by the putting of solid matter into a stream is 
rather mech I than ical ; it obstructs the flow of a stream, 
and by blocking up fwtid matter may undoubtedly. come under the 
head of a polluting cause. Still, no doubt, cinders which in manu- 
facturing districts constitute the great mass of what is termed 
solid pollutiqn, actually in themselves act as a filtering agent, and 
undoubtedly tend to purify a stream, more from the 
action of the animal and vegetable matter contained in town 
However, supposing that from the removal of town sewage, 
minor benefit derived from the putting of solids into a stream 
becomes an absolute evil, I hold that with a fair and liberal definition 
of what is a solid, it would be no hardship to make it illegal put 

ph to 
Dr 











any solid matter whatever into any stream ; but then we 

have a safe and sensible definition of what solid matter is. . 
that solid matter should be defined, as any- 
filter, which includes 


Frankland 


thing that would not go through eapeper 4 

almost all pollution whatever. Sir W. yey yw fe broader 
view, suggested that all that was ble to or visible 
to the eye as solid should be treated as solid matter; but after 


all, solids might be specifically named with all e t 
and I hold that, broadly treated, their exclusion from would 
be no hardship in point of cost, butim the main an advantage to 


the majority. 


Coming to a much larger question of what is 
ordinarily termed liquid refuse, we nter ulty of 
the whole question ; and difficult , in professional 
assertion that nothing is so easy as to filter, and that all want of 
recognition of this arises from either a stupid want of le 


or a greedy objection to a trifling expenditure. Iam 

to ackno-vledge that, as it were on the whole é 

easy, but may be proved tactically tbe quite the reverse. The 
streams and rivers of a district are eOmmonly supposed to have 
been intended by nature to supply it with water for drinking and 
other pope. and ought therefore to be kept pass but I affirm 
that also they are necessarily the main sewers of any such district, 
and equally naturally so. How else can any country be i 

of superfluous liquid matter, whether pollution or otherwise? It 
will not, and cannot stay on the surface, worse if it did; will find 
an exit somehow, and has no other course open, As long as the 
supply of pure water was large, and pollution from sparseness 
pop 
case of the Mersey, the pollution, both from population 
factures, has become large, this difficulty has arisen. 


In the case of the Mersey we have this feature, the 
corporation of Manchester, in order to supply that town and a 
large neighbouring population with pure Water, the 
head of this stream a large proportion ; bred pure water, 
out of the river course and conveying it away in pipes, ly 
by such a proceeding reducing the average purity of the stream 


by abstracting a large portion of the puré water, and leaving the 
pollution as it was; in fact, really turming the river itself into a 
sewer. A s:wer you must have, however you Way deal with 
pollution, wherever population and manufactures. ; if you 
deprive them of the use of the natural sewer, the ri must 
form a substitute in the shape of an artificial one. ni! 
is more or less denied by those who hold that manufa ing. 
pollution and town sewage may both be practically kept out of the 

rivers ; but I do not at all agree with this notion. I do not deny 
the possibility in the case of certain towns, or of certain manu- 
factures, or certain mines, of <~ xy! each individually to refrain 
from polluting the stream on which they may be situate, at more 
or less cost to each; but I do assert that in doing this you will 
only deal with isolated cases, os perhaps with the most im- 
portant ones. If the sewage or pollution of a district is small, and 
the flow of water through it large, and the consequent damage 
small, let the stream be still the sewer, keeping down the pollution 
by reasonable restrictions ae to defilement ; but where the popu- 
lation is large and the sources of pollution infinite in number, you 
must substitute for the river a system of arterial drainage which 
will convey the pollution to the sea or elsewhere, where it may be 
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tailed b: 
Severn 


of 
tion small, this attracted little ,»otice ; uno , 


not compel a small town fifty miles from the sea to sewer its refuse 
allthe way there, though you might do so for a short distance 
till it met some main sewer. Some such idea must be generally 
the basis of any system to keep the rivers or streams of the country 
ure. Then arises another difficulty. How and where are you to 
Bnd the water to work, as it were, this system of sewers’? Sir 
Joseph Heron, the able town clerk of Manchester, who has given 
the question much attention, will assure you, with an appearance 
of reason on his side, that vast as the supply which the Mersey 
basin furnishes, it would be insufficient to keep open and efficient 
the system of sewage necessary for the district through which the 
river flows, and ake, at the same time, to supply it with pure 
water. So, to supply the sewers, you must up the river. 
inst all this it will be argued that manufacturers must not be 
allowed to pollute the streams, and that towns must arrest their 
sewage and destroy its evil effects, or even utilise it, before they 
part with it. 

Now how far, or at what cost, can manufacturing pollution be 
restrained? Almost tory and wy! many cases ; in any 
other cases with great difficulty, or ly at all, and at great 
cost. No undeviating rule can be laid down which would be fair 
to all; local position of factures, the t of pollution 
different trade processes, constituting this difficulty of 
application. An able paper, for instance, was lately 

Society of Arts by a gentleman in my own trade, Mr. 
John Thom, whee practical and scientific knowledge gives weight 
to his ents, showing that he as a calico printer had suc- 
ceeded im so filtering and purifying the water he used, that be 
turned it out again into the stream in an almost greater degree of 

ity than he received it. He did so by some simple and cheap 








process, and by means of settling reservoirs and tanks. 
To do this, he m turally have a space of land of some large 
extent below his , and between them and the point where 
he again parts ‘the water he has used, to the stream. How 
different, as le, is my own position! I pollute a much 
larger qua water ; but I have not a yard of vacant space 


intervening point at which I part with the water I 
used, and that at which it becomes the property of the manufac- 
turer below me, who uses it for power, and whom the pollution 
does not affect, How am I to filter or purify? Not, perhaps, 





absolutely impossible, but ly so, and at enormous cost, there 
being nittiees land ont which I could use for the 
purpose, eyes a one. Most manufacturers 
luting have ‘put. théir mills or works at the 
Goal int of the water used, either for the sake 
of getting the greatest power, or for the sake of having the largest 
above them for purpose of filtration before they used 
water, As in Own case, as Wwe have hitherto had only to 

of the water which we received, and now find 


the 

ate so chee Uilemaee of having to deal with what we part with, 
I have many acres of ing reservoirs and filters, and a mile or 
more of water course, for the sake of purifying the water I use for 
the purposes of my trade, fouled before mes to me by a manu- 
facturing town above me. i what may be termed 
i overcome at great cost, 
even recompense, I hold no 
community has a inflict.on an individual member ; nor do 
any hard and fast restriction can be enforced without 
an absolute loss, which will not be compensated for by any degree 

that you can attain, to the very 0 on ose 
ents om Sass right t Seta ~ 


















or equal. 





, not unive 
wrong Where it can be 


You may fairly stop bps b h be easily or 
cheaply re’ , and you be justified, certainly, in preventing 
the pollution of a river, valuable for its fi » by any small 
industry offering no eereranting advantages to the community 

nerally, But id be eq ‘wrong in vexatiously inter- 
am with an amount o' dustry as exists in 
Lancashire, on the Mersey and its tri! or in similar districts 
in Great Britain, where the possible an attempt to attain 


an + degree of purity must be small, and the cost enormous. 
oa, ae tained that many rivers in this country 
” more 


are more valuable, and, “all beneficial to the 
community at large, — than they would beas pure streams; 
and surely such is a 


After dealing with a certain number of objections, it is only 
right that I should make some s ions,. I hope and believe 
ractical, not fora moment the value of scientific evi- 
| ee. on the question, w ical or engineering. I hope 


that you will give a few their value. 

In the first the question must be treated as a 
national one. two of pollution meme <r 
of towns, and from must i ultaneously | t 

i i Tost instances 





would 2 igent system of 
‘ars be alented alkall works, givin 
athe: latitude to to deal with, in a broa 
— the many interests involved in this question. 
a due time’ change and adaptation, and with a 


terests so seriously affected, 


there are few, except some of those of my own class, who have the 
conviction that it must be faced and dealt with, and who will 
lave to meet it, who really or fairly comprehend the 

seriotts magnitade of the question, which if dealt with as a whole, 
and asa greag$ national scheme, asI hold it must be, will tax 
not only + directing capacity, but also a great financial one. 
Permit me to subscribe myself, your obedient — 


: C. Porrer. 
_ Metichester, March 9th, 1875. 








BOILER FEED PIPES. 


THE last ordinary monthly meeting of the executive com- 
mittee of the Manchester Steam Users’ Association was held 
at the offices, 41, a Manchester, on Friday, 
June 25th, 1875, Mr. Hugh Mason, president, in the chair, 
when Mr. L. E. Fletcher, chief engineer, presented his a, 
of which the following is an abstract:—From the 24th of 
April to the 25th of June inclusive, 718 visits of inspection were 
made, and 1464 boilers examined, 933 externally, 20 internally, 14 
in the flues, and 497 entirely, while in addition 22 boilers were 
tested by hydraulic pressure. Four of these hydraulic tests were 
applied to boilers already in use to ascertain their fitness for the 
pressvres at which they were worked, while in the other 18 cases 







much lost ground may be recovered, and 
ntial i im the future purity of our rivers be 
attained. But I do y bit-by-bit legislation ; an 
attack on sas cruel, and ~aluceas 
and any too absol -of the scientific 
experts, each ‘own theory, yal may be 
in the abstract, but } and mon sense 
application, may be e in the Pe me to individuals, 
and comparatively useless to thé community at large. 
Mach as whe abject of poll been agitated, I believe 








made harmless. 
Such a course as this must he national, or almost so. You could 


the boilers were new ones, and were tested not only by hydraulic 


pressure, but also specially examined both as their construc- 
tion and complement of fittings, 16 of them before leaving the 
maker's yard, and the other two when on the owner's —— 
before being set to work. During the above period the following 
defects have been met with :—Furnaces out of shape 3; frastures 
26—1 dangerous; blistered plates 14--3 dangerous; internal corro- 
sion 15; external ditto 14—3 dangerous; internal +grooving 23; 
external ditto 1; feed apparatus out of order 1;, water gauges 
ditto 1; blow out apparatus ditto 2—1 dangerous; fusible plugs 
ditto 1; pressure gauges ditto 22; boilers without safety valves 3; 
without blow out apparatus 1; without feed back-pressure valves 
4. Total, 131 defectse—8 us. 

Mr. Fletcher states that some cases of straining and fracture have 
recently been met with, in boilers under at the feed 
valve boxes, and to these defects it is th t desirable to call 
attention. It is a convenient ent to fix the feed valve 
box directly to the front end plate of the boiler, and also in many 
cases to bring up the feed pipe from below, and this arrangement, 
when sufficient play is given to the connections, is found to work 
well. But when the feed pipes are bound so tightly, either by the 
flooring plates or by the main me pn a as to be rendered rigid, a 
severe strain is put upon the feed valve box, and from this cause 
the fractures referred to above have arisen. Attachments to 
boilers should always be elastic, as all boilers move more or less 
from the varying temperature to which they are subjected which 
induces alternate expansion and contraction, while to this in some 
cases is added the effects of settlement. In a boiler recently 
examined in which the feed valve box had , the boiler 
was found to have settled down about half an inch, and also to 
have thrust forward. In addition to the strain induced by the 
movements of the boiler some pipes are strained in fixing. Too 
frequently, if the pipes are not set out with sufficient accuracy for 
the flanges to come well t ether, they are brought up by main 
force, and the strain thue aduced cannot easily be detected b: 
inspection after the work is put together. In one case in whic 
the bolts were taken out, the joint was found to spring open three- 
eighths of an inch, showing how much force had been used in 
bringing the parts together, while in another case, one of the feed 
valve boxes of a pair of new boilers broke through the root shortly 
after they had been set to work. To prevent those fractures, it is 
recommended that the opening in the flooring plates through which 
the stand pipes ould be made large enough to afford them 
ample room to play. Sometimes these pipes have been found so 
bound by the plates that as much as three-eighths of an inch has 
had to be cut away around them before they were fully relieved. 
In some cases a flange, cast upon the stand pipe as a base, rests on 
the floor plates and thus resists the movement of the pipe. In the 
better ements loose collars are introduced w’ cover the 
opening in the floor — around the stand pipe, and make a 
neat finish, while at the same time they admit of free movement. 
This arrangement is much to be pref It is recommended 
that all those flanges that bear upon the Costing ore be chipped 
off. Further to prevent the stand pipe being fast by the 
niain feed pipe, the connection between the two should be such as 
to admit of movement, and may be made by a wrought iron horse- 
shoe shaped pipe or by a r pipe either in the shape of a round 
elbow or de “ swan neck” as may be most applicable; while 
other arrangements for the same purpose will no doubt suggest 
themselves as required. When this elastic connection is intro- 
duced, the main feed pipe may safely be laid on the solid brick- 
work at the bottom of the pit beneath the flooring plates, but with- 
out this elastic connection, the plan of bedding the main feed pipe 

n the solid throws a heavy strain upon the feed valve box when 
any downward movement of the boiler takes place. It may be 
added that blocks are sometimes found wedged in beneath the blow- 
out elbow pipe, thus forming a solid abutment, which entirel 
frustrates the object of the recess in the front cross walls aroun 
this pipe, and in the event of any settlement of the boiler, would 
inevitably induce a considerable 

The bers of the iation are requested by Mr. Fletcher to 
instruct their mechanics to examine the connections to their 
boilers, and where necessary, to have the vee oo ga corrected 
in accordance with the recommendations given above, 











AN experiment which is about to be tried upon the Fire Queen, 
the yacht of Port Admiral George Elliot, at Portsmouth, is 
creating considerable interest among the mechanicians and practical 
engineers of that port. It is no less than anew ee paddle 
floats, which the inventor, Mr. J. J. Aston, of Middle Temple-lane 
asserts has been applied with success to a craft ,of 180 tons. All 
the old transverse floats have been removed from the iron frames, 
and their places have been supplied by a number of small vertical 
floats about a couple of feet long and eight inches broad. There is 
one at each arm, the intervals being furnished with two more, It 
is, however, only to the inner and outer rings of the wheels that 
the floats have been fitted, the centre ones being left bare. The 





‘new floats are only temporarily attached by nuts, so that they can 
ecessful, 


be readily detached if found unsu Mr. Vosper, engineer, 
of Broad-street, is fitting them on, 

INSTITUTION OF CIVIL ENGINEERS.—The council of the Institu- 
tion of Civil Engineers have awarded the follo P 


Telford medals and Telford premiums to the following tle. 
men :—to Mr. W. Hackney, for his paper on “The Manufa 
of Steel ;” Mr. H. E. Jones, for his paper on “‘ Construction of 


Gasworks ;” Mr. A. R. Binnie, for his paper on “ The Nagpur 
Waterworks ;” Mr. G. F. Deacon, for his paper “On the System of 
Constant and Intermittent Water Supply, and the Prevention of 
Waste ;” Telford premiums to Mr. J. Gaudard, of Lausanne, for 
his “‘ Notes on the Consolidation of Earthworks ;” to Professor 
Prestwich, for his paper ‘On the Origin of the Chesil Bank ;” 
to Mr. J. T. Smith, for his paper “On Bessemer Steel 
Rails ;” to Mr. C, Colson, for his “ Details of the Working Tests 
and Observations on Portland Cement ;” to Mr. T. C. Watson, for 


his “‘ Description of the Use of Facines in the Public Works of 
. medal, and the Manby premium, to Mr. J. C. 
: is paper on “The Construction of the Albert 
Dock at -upon-Hull.” The Council have likewise 
awarded the 


owing prizes to students of the Institution :-— 
Miller prizes to the following gentlemen :—Mr. A. E. Baldwin, for 
his r on “The Design and Construction of Lock Gates ;” Mr. 
J. C. Inglis, for his paper ‘‘ Experiments on Current Meters and 
their Bearing on the Hydraulics of Rivers 3” to Mr. Ww. B. 
Myers, for his ‘Comparison of the various forms of Girder 
Bridges, showing the Advantages of the Schwedler Bridge ; 
together with an elucidation of the Theoretical Principles of the 
same ;” Mr. A. S. Moss for his paper on “‘ The River Humber ;” 
Mr. W. P. Orchard, for his paper on “Hydraulic Calculations 
relating to Water Pressure and Walls to resist it, Gomes of 
Water, the Flow of Water in open Channels and in Pipes ; Je 
Tysoe, for his paper on “‘ The ufacture of Illuminating Gas 
from Coal;” Mr. J. C. Mackay, for his r on “ Concrete.’ 
The following note has also been issued by the council ; — 
“Tt has frequently occurred that in papers which have been con- 
sidered deserving of being read and pu ed, and have even had 
premiums awarded to them, the authors may have advanced some- 
what doubtful theories, or may have arrived at ccnclusions at 
variance with received opinions. The council would, therefore, 
emphatically repeat, that the institution must not, as a body, be 
considered responsible for the facts and opinions advanced in the 
papers or in the consequent discussions ; and it must be understood 
that such papers may have medals and premiums awarded to them, 
on account of the science, talent, or industry oe gee in the con- 
sideration of the subject, and for the good which may be expected 
to result from the discussion and the inquiry ; but that such notice, 
or award, must not be considered as any expression of — on 
the part of the institution, of the ess of any of the views 
entertained by the authors of the papers.’ . 
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LEIPSI”.—A. Twietmeyver, Bookseller. 

NEW YORK.—Witmer and Rocers, 47, Nassau-street. 








PUBLISHER’S NOTICES. 

*.* With this week’s number is issued as a Supplement No, LXXXIX. 
of the Portfolio of Working Drawings pentoe @ Passenger 
Locomotive, constructed by the Lehigh ¥ ley Railway Company, 
Hazleton, Pennsylvania, U.S. Every copy as issued by the, 
Publisher contains this Supplement, and subscribers should notify 
the fact should they not receive it. 


In consequence of the General Postal Union, which came into 
ion on the lst of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates, Subscri paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 
mittance by Post-office Order.—A tine Republic, Australia, um, 
Braail British Colaba, British Sctana, Canada, Cape of Gord ft $ 
Denmark, t, France (Paris only), Germany, Gibraltar, India, Italy, 
apan, Malte’ Katal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southam, £1 16s. 
Remittance by Bill in London. —Austria, Buenos Aye, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Io’ Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 lés. Borneo, £2 5s. 








TO CORRESPONDENTS. 
o,° We cannes ended fe eS See a ORE AP 
°2 In ae cs nth wentts and confusion, we find it necessary to 
inform correspondents that letters inquii to the 
public, and intended for insertion in this column, must, in all 

be accompanied by a large envelope legibly directed by the 
writer to himself, and ens ee ae 
answers ived by us may be fi to their destination. No 
i taken of communications which do not comply wi 
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good faith. No notice 
communications. 

InquinER.—Go to the Glasgow University for a year, or more if you can 
spare the time. 

H. S8—You somewhat misapprehend the nature of the Fairfield accident. 
What you propose would be nothing more than an intolerable extension of 
the block system. 

Naturatist.—/f you miz the pure gases in the proportion in which they 
occur in nature you will obtain what you require. Atmospheric air contains 
also other matters, but they are rather impurities. The mixture should sus- 
tain life. 

SaLtTwaTer. — Any good surface condenser suitable for use with marine 
engines will answer your purpose. The shape and general arrangements 
may be modijied to meet the conditions which you may jind it necessary to 
lay down. 

N. C.—There are probably over fifty varieties of brick-making machines ia 
the market. They are diverse in principle as well as in workmanship, 
design, and material. It would be impossible to say which ia the best brick- 
making machine in the abstract. 

J. R.—The letters M.1.C.B. simply mean that the user ia a member of the 
Institution of Civil Bngineers. Similarly, the letters M.I.M_B. are some- 
times used to signify Member of the Inatituti Mechanical Engincers. 
They do not refer at all to the local establishments you mention, 











TITANIC STEEL. 
(To the Editor of The Bngineer. 


Sir, —Can any reader give the addresses of the makers of titanic »' 


1? 
AL 





REMOVING ECHOES. 
(To the Bditor of The Engineer.) 

Sirn,—Can any of your a kindly direct me where informa- 
tion can be obtained as to best method of preventing, in some 
degree, ee of sound in a small church, where such loss is at present 
considerable ? 


It is to stretch across, at intervals, fine wires from side to 
of the ing, ex down the whole len of it, and at a distance 
of some feet above the pulpit, as there is no 


and which contains the 
business who has unde 
which will answer the same 


en such a work before, or to any 
purpose? Any information as to 7 x od 





plan would greatly oblige. 

Clifton, July 1st. -_ 
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TESTING RAILWAY STEEL AXLES. 
A PAMPHLET now before us, written in German, contains 
matter of much interest to British steel makers ae 
foreign orders for axles. It is too well known to some 
our readers that their work is subjected by the inspectors 
of their foreign customers to very unusual and severe tests, 
resulting in so much loss and interruption that first-class 
makers in Sheffield have often re such orders. Now 
the results before us cut at the Mo! or of the whole 
system, and point to the conclusion that the tests adopted 
foreign railways ially defeat their own purpose. 
e paper, the results of many careful experiments, repre- 
sents a considerable amount of work and time on the 
of a coun of ours in Vienna, a son of the Mr. 
John Haswell so well known ‘~ ‘*> profession. Experi- 
ments were made on twen‘y” ' .teel carriage axles, of 





which two were of crucible steel and the remaining twenty- 
seven of Bessemer metal. Four new iron axles were also 
tried, and, in addition, two locomotive iron axles. 

As is generally known, the mode of procedure usually 
adopted by continental railway engineers is to take one 
out of each hundred axles, and test it to destruction. 
It is usually stipulated in the cahir des charges that 


the whole lot may be rejected if this one, or at most a | 
second, do not stand the trial, as several English makers 


have found to their cost. Some of these tests are very 
severe : such is that required by the Austrian Northern 
Railway, according to which all five-inch steel axles, when 


set on supports nearly five feet apart, must undergo blows | 


from a weight of about 7cwt., falling from a height of 
nearly 19ft., increased by two feet for each successive blow. 
In this way it must withstand a bend of 9in., and a fur- 
ther bending back of 9in.—the operations being continued 
until the axle has withstood more than six thousand foot- 
pounds, A lighter test is that of the Southern Railwa 
Company, who require for their 4}in. steel axles that, wit 
a distance between the supports of nearly 5ft., they 
shall withstand a bend of more than 9%in., under a 
7ewt, monkey, failing from a height of nearly 15ft. 
They must then allow themselves to be bent back 
straight in the same manner without breaking. In fact, 
almost every other company’s engineer has a dif- 
ferent test, differing as to the distance between the su 
ports, the weight of the monkey, the height of its fall. The 
requirements as to extension, compression, and ultimate 
resistance vary just as much, so that we cannot wonder if 
the very axles rejected by one company are bought and set 
to work by another. In truth, the process is merely that 
generally adopted for rails, of which a certain percentage 
is taken at haphazard out of the lot, and bent or fractured. 
This case, however, is scarcely the same as that of an axle 
—a much more important and responsible component part 
of a working line. ~~ 

The increase of traffic has led the German lines of late 
years to increase the load on the goods trucks by nearly 
25 per cent., and they ho to find their account in 
replacing iron axles with others of steel. The results in 
actual practice scarcely responded to these apparently well- 
founded expectations. In fact, some of their railway 
engineers are now strongly recommending a return to 
wrought iron. The truth seems to be that the steel works, 
in the face of such a system of testing, found it safest 
simply to deliver the softest and most ductile steel, able to 
wi the maximum number of blows from the monkey. 
Hence the steel axles used are actually of much softer 
material than those of iron, too soft for their work, liable 
to permanent sets, and deficient in elasticity. An axle 

e of lead would as regards ductility certainly beat 
iron, and wi more blows without actual - 
ture. The results in practice are little less than disastrous. 
It is stated that one of the greatest lines in Austria, 
possessing extensive steel works of its own, has had, under 
this system of testing, so many fractures of st<el axles that 
they are being replaced by axles of wrought iron. The 
practice is pon ly not that recommended or ado; wo | 
our best railway engineers. As a rule few, if any, Engli 
lines test their axles, and a warranty from the maker is 
usually deemed sufficient. A chance return to this pro- 
cedure afforded its own lesson. A year or two ago, one of 
the German lines ordered, somewhat in a hurry, a 
number of axles from an English firm. These axles did 
not by any means stand the tests ; but, on the inspect- 
ing engineer telegraphing home for instructions, he was 
told to receive them. ey are now in use, behaving ex- 
ceedingly-well under heavy traffic. 

Perhaps steel, especially in large masses, will always 
remain a more or less uncertain material—for the quality 
of a substance so much affected by the slightest change in 
the proportions of its chemical constituents is necessarily 
liable to a considerable range of variation, due to any 
mischance in its manipulation. Now a suitable slight test 
for each separate axle would probably mest the chance of 

utting one in a dangerous state under a carriage. Mr. 
Haswell believes, and’ we think correctly, that a test 
“ within the elastic limit, carried out on axles, would 
find out the faulty ones,” and that, from the behaviour 
under the test, it would be possible to exclude any indivi- 
dual axle affected by blow-holes, cracks, or other solutions 
of continuity, as such an axle would show an unusual 
elasticity. e conclusions to which Mr. Haswell arrives 
are that the very severe tests have simply resulted in pro- 
ducing steel axles much softer than those of iron ; that the 
proof of one or two axles out of a hundred is no criterion 
of the quality of steel axles, as axles from the very same 
works, forged with the greatest care, gave quite different 
results ; and that this was even the case with axles f 
from the very ee A third conclusion is that tests 
demanding consid ductility require steel of the very 
softest kind. He considers that the method of testing to 
destruction one or two axles out of a hundred, however 
that test be carried out, whether severely.or lightly, simpl 
results in a test as to the general character of the material, 
as to whether the same be soft or hard. He recommends 
a light test for each axle—sufficiently light to remain 
within the limit of elasticity. We understand that most 
of—at any rate—the foreign iron and steel works would 
prefer a test of this kind, considering that the cost of the 
extra work would be compensated by the saving due to 
the avoidance of the complete destruction of a percentage 
of the work; and we have little doubt that British 
makers would be of the same opinion. 

The examination of the question and the experiments 
carried out by Mr. R. Haswell were undertaken under the 
auspices of a committee of members appointed by the 
Vienna “Institution of Civil Engineers and Architects.” 
The results were also very completely laid before them at 
a meeting held for the purpose. Any action to be taken 
on the conclusions of their own committee was, however, 
adjourned sine die by these gentlemen. Whether they 
were afraid to accept the oe or, for any other 
reason, they declined to express any decisive opinion, we 
hope that thi sufficiently important and interesting reel 
tion will be taken up again, and be brought sooner or later 


to a definite settlement. It would be regrettable if the 
expenditure of so much work, time, and money should lead 
| to no result. 


COLLISIONS AT SEA, 

Tue number and complication of the existing rules of 
the road at sea make it sometimes difficult for one vessel to 
avoid a collision with another, even in open day; but the 
r is more than doubled on a dark night, when a 
light is suddenly reported by the look-out man, and there 
is no time available for the officer of the watch to fin 1 out 
which of the twenty articles of sailing and steering rules 
bears upon his particular case. The necessity for altering, 
and, above all, simplifying these rules has been u over 
and over again, but, apparently, without effect. It would 
| be not the slightest use for us, individually, to attempt any 

| such alteration, as ‘this task could only be undertaken b 
an international commission on the subject. Th-re did, 
indeed, appear some time to be some chance of such a 
commission being appointed ; for, at the beginning of last 
year, Germany, France, Sweden, and America all inti- 
mated that they would be much pleased by an offer of the 
English Government to attend an international inquiry 
into the operation of the rules. The Board of Trade, how- 
ever, was of opinion that the Rules of 1862 did not 
require any material alteration ; and, therefore, they still 
remain unaltered, and collisions continue to take place in 
consequence. Endeavours have been, from time to time, 
made by simple explanations to make the rules clear, but 
it is evident that rules, to be of any practical use, should 
be so clear themselves as to require no further explanation. 
The present number of Naval Science contains some 
suggestions, both as regards lights and rules, by Mr. Simon 
Hempel, of Copenhagen, which are said to have attracted 
some attention from the Danish press. In these sug- 
gestions it is very —s pointed out, that with regard to 
side lanterns it is very difficult to discern the nm light 
at any distance, when the sea is running at all high, in 
consequence of its being placed so near the water, and that 
it would be much better if every ship carried two lanterns, 
one at the foremast head and the other at the mainmast 
head ; those in a steamer being white, and those in a 
sailing vessel red; a red or white signal lantern also 
being used, to show, when requisite, what course a vessel 
is keeping. When it is evident, from the positions of the 
masthead lights, that the courses of two vessels will inter- 
sect one another, they are to use their signal lanterns to 
communicate to each other their respective bearings, This 
is done by showing a lantern a certain number of times, 
according toa pre-arranged code of signals, or, in foggy 
weather, by means of two whistles, with high and low 
notes respectively. Simple as this method seems to be, it 
; open to the objection that a mistake might easily 
be made in counting the number of flashes of the signal ; 
and such a mistake might very probably be attended by the 
very disastrous consequences which it is desired to obviate. 
Still, the idea is so very ingenious and simple, that it 
might be modified, so as to render it more certainly effec- 
tive. It appears to us that this might be done by con- 
necting the helm with the foremast head light, either by a 
system of toothed wheels and rods, like those used in 
engine-room telegraphs, or by a pneumatic arrangement ; 
so that, whenever the helm was a-starboard, a green light 
would be shown, and a red one when the helm was a-port. 
The additional signals might also be used to indicate the 
actual points of aship’s bearing, if desired ; but we can- 
not but think that the simple knowledge of the position of 
the helm of another ship would, in most cases, be sufficient 
guide to the officer of the watch to help him to avoid a 
collision, even if the rules of the were not com- 
ied with. Unfortunately, in f weather, it is 
impossible to see a light at any distance, and that 
is the time when the greatest danger of collision con- 
sequently occurs. The present method of signalling 
with a horn or whistle merely informs a vessel that another 
is in her vicinity; tho what course she is on, or how to 
avoid her, it is impossible to tell, and there is always the 
uncomfortable feeling that at any moment you may hear 
the crash of her into your side, In Mr. Hempel’s method 
of signalling in f weather, he depends upon the notes 
either of two whistles or of two fog horns, by which a 
vessel’s course can be indicated by means of blasts, accord- 
ing to the same special code that he proposes to use for 
signalling with the lanterns. Now in the memorandum 
of the Deputy Master of the Trinity House upon Dr. Tyn- 
dall’s report on the experiments at South Foreland with 
fog signals, he observes that those experiments confirmed 
the opinions expressed by the committee to America with 
regard to the question of distinctions, as it is clearly shown 
that it is not possible to rely upon distinctiveness of note 
alone, for the mariner would not appreciate such a distinc- 
tion; indeed, the “ syrens,” horns, and whistles have been 
invariably spoken of by sailors in the vicinity as “the fog 
horns.” If this be the case, any attempt to establish a 
code of signals with two horns or whistles of different notes 
would necessarily fail. Still, we cannot but think that, in 
so far as “the fog horns” go, very little is proved ; for the 
word was most probably merely employed by the sailors in 
question as a generic name for any fog signals, and we do 
not doubt that the ear might soon be trained to distinguish 
between the two notes. Still, when it is possible to eliminate 
any element of doubt, it isal ways better todoso, and therefore 
we are glad to see that in the instrument just invented by 
Captain R. E. Harris, called by him a phonometer or sound 
measurer, only one steam whistle is employed. Though in 
the case of this instrument signalling is carried on by the 
number and duration of the blasts of a steam whistle on 
the same principle as the long and short strokes of a tele- 
graph indicator, still the ear is not depended upon entirely to 
interpret me a clock being employed for that purpose. 
The dial of this clock, which is about 8 in. in diameter, is 
divided into seconds spaces, and traversed by four seconds 
hands placed at right angles to each other. Outside the 
dial a rim of alternate black and white spaces is fitted, one 
of the black spaces representing ten second and the others 
five second each, the between them being three se- 
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can be moved round so as to bring the true point ofa 
ship’s sailing in a Jine with her head. The phonometer 
being placed close to the steam whistle, this true point 
of her sailing is then signalled from time to time by the 
officer in charge sounding the nuniber of blasts and pauses 
indicating it and thus not only letting any other ship know 
his approach but also his course. The code adopted by 
Captain Harris consists of the following signals, a blast. of 
ten seconds duration means that the vessel is steering with- 
in the quadrant N to E { N, two five seconds blasts with 
a three seconds interval means E to 8 } E; three blasts 
and intervals S to S } E, and four blasts W to N } W. 
A brass segment plate pivoted on the centre of the dial 
glass outside it can be moved round so as to-hide the t 
of the black and white band not required for use. Te is 
evident that with such a machine signalling would be ex- 
tremely easy, for supposing the officer wished to signal two 
short blasts, he would simply have to turn on the cock of 
the steam whistle when one of the second’s hands was at 
the commencement of one of the short black intervals, and 
turn it off again at the end of it, repeating the same opera- 
tion as the hand passed the next interval, and in the same 
way it would be easy for an officer on another ship to 
interpret the signal by means of a similar clock and dial. 
It appears, however, that with the present construction of 
the phonometer it is only possible to signal in what quad- 
rant of the compass a ship is sailing. 

We must say that this seems to us a very imperfect 
arrangement, for a matter of a couple of points in a vessel’s 
course might make.all the difference between her coming 
into collision with or keeping clear from another vessel. 
Still Captain Harris seems to have grasped the right idea 
of the solution of the problem of fog-signalling at sea, and 
we have no doubt that he will find no ditficulty in so far 
perfecting his instrument, either by an addition of more 

dlack spaces or by some other modification, that it will be 
possible if not to signal.every point in the compass, at all 
events to indicate a ship’s course within two points. 


THE SUB-WEALDEN EXPLORATIO.. 


Tue second boring for the Sub-Wealden exploration 
was commenced on February 11th, and at the end of last 
week its depth reached 1415ft. The interest attaching to 
this remarkable undertaking becomes greater as each suc- 
ceeding fathom is pierced. ‘There are indications that the 
boring tool is well-nigh through the last layer of the clay 
which has occupied so large a portion of the descent. By 
the time these remarks appear the boring will, in all pro- 
bability, be down to 1500ft., or rather more. But Mr. 
Henry Willett, the honorary secretary to the committee 
which has charge of the undertaking, has intimated that 
unless further pecuniary aid is promptly rendered, the 
operations must come to an end. The probable depth of 
the palieozoic rock is given at 2000ft. Unless this depth 
be reached, we may remain as much in the dark on the 
question at issue as we were when the work began. The 
honorary secretary has devoted himself enthusiastically to 
the undertaking, and has expended more than £500) of his 
own money in order to carry on the enterprise. There is 
plenty of surplus wealth in England, and there can be no 
reason why ample fonds for this purpose should not be 
forthcoming at once. A very much larger sum than that 
which has been devoted to this scientific exploration was 
expended on the borings at Lexhill, in Sussex, at the 
commencement of the present century. Those who lavished 
their thousands of pounds on that project were animated 
by the hope of getting great wealth. The operations at 

etherfield made no promise of dividends, but possess 
a national and scientific value demanding universal 
appreciation. The Government grant made to this 
undertaking was sound in principle, but limited in amount 
(£1000). ‘The funds at the disposal of the committee are 
now exhausted, and it rests with individual generosity 
whether or not these important and interesting labours 
shall be fairly carried out. If a depth of 2000ft. were 
reached we might be content to let matters rest there, so 
far as this particular boring is concerned ; but it would 
be a matter of much regret if the operations were to cease 
at the present point. There is a large concurrence of 
scientific opinion in favour of the search, and if the 
palxozoic rocks are not reached at Netherfield, we must 
yet conclude that they are to be found at some other point 
in the south-east of England. Whatever opinion we may 
form as to some other locality being more hopeful than the 
Netherfield site; it would be a t mistake to abandon a 
boring which has been already carried to a depth of 
1500ft. The primary rocks may lie nearer to the surface 
in the immediate neighbourhood of the Thames Valley, 
but we ought not to desert the present site when the 
depth at which we are working is within 500ft. of the 
ultimate point. The enormous thickness of the Kim- 
meridge clay has been the great embarrassment of the 
Netherfield boring, but there is reason to hope that this is 
now coming to an end. 





SCIENCE AT OXFORD. 

AN examination will be held on Tuesday, October 12th, and 
following days, at Merton College, for the purpose of filling up 
one Mathematical and one Physical Science Postmastership, each 
of the annual value of £80, and tenable for five years from the 
date of election; after two years’ residence they may be raised 
by a sum not exceeding £20 per annum, The candidates need 
not be members of the University of Oxford. Jn the examina- 
tion for the Mathematical Postmastership papers will be set in 
algebra, pure geometry, trigonometry, theory of equations, and 
analytical geometry of two dimensions. In that for the Physical 
Science Postmastership the subjects will be chemistry, in which 
the candidate will be practically examined as well as by papers, and 
physics; and an opportunity will be afforded of showing a know- 
ledge of biology, but in such case the examiners will look for 
evidence of an acquaintance with the principles of chemistry and 
physics equal in extent to that which is required in the Prelimi- 
nary Honour éxamination in the Physical Science School. A 
paper will be set in algebra and elementary geometry which, 
ceteris paribus, will be of weight in the election to the Postmas- 
tership. The successful candidate in each examination will be 
required to pass the University examination for 





within a year of election, A few sets of rooms will probably be 
awarded to unsucceasful candidates in any of the above examina- 
tions in order of merit; and, lastly, an Exhibition of £60 per 
annum, tenable for three years, tv commoners of the College. 
Merton College also proposes to give in the present year a scholar- 
ship of the annual value of £80, tenable for five years on condi- 
tion of residence, to the candidate at the ensuing Oxford local 
examinations who shall have shown himself to lave sufficient 
merit in mathematics. 


BELGIAN COLLEGE FOR SOUTH YORKSHIRE, 


THERE is no diminution in the complaints, which have for 
some time been current, of the severity of the competition of 
Belgian ironmasters in flitch and girder plates, and in girders, 
particularly in the London market. Yet the more the goods are 
examined by men who know what constitutes excellent iron, the 
more general becomes the conviction that the Belgian products 
of this class are much inferior to the English article. How far 
cheap labour has had to doin enabling the Belgian ironmaster 
to undersell the English makers of common we do not pretend 
to say. That, however, labour is much cheaper at the Belgian 
ironworks and collieries than at the English ironworks and 
collieries, there can be no doubt. Whether English ironmasters 
would benefit by introducing Belgian ironworkers into this 
country is questionable. Nevertheless, there is one colliery pro- 
prietor in England who, believing that he will be a gainer oy 
getting Belgian colliers into his pits, has taken the necessary 
action to secure a supply. We learn that Mr. Johu Mitchell, of 
the Swaithe Colliery, South Yorkshire, has brought over from 
Belgium a number of labourers to be employed at his colliery. 
They are now at work there, and are giving much satisfaction. 
Ié colliers’ unions are strong anywhere in the kingdom they 
are strong in Yorkshire, which is the head-quarters of that com- 
bination which has Mr. A. Macdonald, the member for Stafford, 
at its head ; and amongst ita other leading officials Mr. Burt, 
the member for Morpeth. It will be interesting to note how the 
“ National Association of Miners” treat the first introduction of 
Belgian labour into English collieries. 


UNIONISM AT THE ANTIPODES, 


Txose who have confined their reading of this month's Con- 
temporary Review to the ex-Premier’s paper upon the Church of. 
England, have not noticed all that merits their attention. Mr. 
W.R. Greig, whose notions on certain of the current 
popular movements are set forth in “Rocks Ahead,” has written 
a communication, in which he points out that though bread in 
New South Wales is both plentiful and cheap, meat only 4d. a 1b., 
and clothing not dearer than in Europe, yet that the wages of 
the ordinary workpeople are very high. The usual wages vary 
from 1s. to 2s. 6d. per hour, and a day 18 eight hours. These 
high prices, in a place where the cost of living is so low, are 
attributable, the writer says, to the power of the trades’ unions 
at the Antipodes—a power which largely influences legislation 
in the check it puts upon the legislators as a body, as well as in 
the mfluence brought to bear upon the Parliament by one 
member who directly representa the unions, and who is a paid 
representative. We have got the eight hours in Great Britain in 
only too many instances ; but it has not yet found its way into 
all the departments of the iron trade. Into the iron trade of 
New South Wales the unions have forced it, and have, at the 
same time, upheld the wages previously paid tor longer work. 
Nor is this all. Having obtained the eight hours, the unions 
then went in for being allowed one hour for breakfast and one 
for dinner. Beforetime there had been one break only. Every- 
one haviog any knowledge of the iron trade will at once perceive 
the seriousness of such a demand, and will not be surprised to 
learn that the ironmasters of New South Wales resisted it. A 
three months’ strike resulted ; but it ended in a compromise. 
During half the year there is to be but one break in the day, and 
during the other half the two breaks for which the strike began. 
Those of our readers who have an interest in colliery property 
will quite expect that whilst this is occurring as to ironworks, 
the Antipodean colliers are not likely to have abjured the 
delights of a strike. Nor did they. And this is the arran 
ment upon which the strike by the colliers terminated: The 
colliery-owners were to charge a uniform price of 14s. a ton for 
s¢reened coal, of which simply 5s. a ton is to be paid to the coal- 
getter ; and his wages are to rise or fall 3d. per ton for every 
1s. variation upon 14s. After the enforcing of such terms one is 
not astounded to learn that, land in the suburbs being cheap, a 
large proportion of the labouring classes are their own landlords ; 
and that, through the assistance of the building societies, many 
have erected for themselves neat and pretty cottages, which are 
surrounded by well-cultivated gardens. e wonder if the life 
of the ironmaster and the colliery proprietor is equally Arcadian 
in New South Wales ? 


ENGLISH EXPERIENCE OF BELGIAN IRON. 


Mr. Wittiam Farnwortn, who has the management of the 
several iron and tin works of Messrs. E, P. and W. 
Baldwin, in South hire, has been to Belgium and has 
inspected the acts of the leading ironworks there ; and on 
Saturday last he gave the South Staffordshire and East Wor? 
cestershire Mill and Forge ers’ Association the benefit of 
his experience. Watching the manufacture of sheets in the 

jan wills, he perceived that tie iron was both red-short and 
cold-short, the result in most part of the inferiority of the native 
fuel, Going toa railway wagon and examiuing its load of rails, 
the produce of the rail mills, and having with him a practical 
ironmaker, he carefully looked at them, and discovering numer- 
ous imperfections in the rails, he spoke about them to the 


| Belgian attendant, whose reply was, “ You would not- have them 


all complete, would you?” But Mr..Farnworth declares that 
he hardly found a single rail faultless—that scarcely any would 
have been passed by a rail inspector at the English mills, and 
that those which were not altogether unfit to go away required 
patching. He assume: that the rails are mostly wanted for the 
Government lines of the country, and that, as the Government 
have an interest in the works, a too precise examination of the 
finish by the buyer was not deemed requisite. Mr. Farn- 
worth is especially versed in best sheet iron. Having noticed 
the quality of the irom as it passed through the rulls, 
and being persuaded that it would not bear much stamping, he 
was greatly surprised when he saw that Belgian sheets had been 
shaped into locomotive dome casings. We all know that to make 
a perfect article of this class the iron must be thoroughly good. 
Mr. Farnworth overhauled all the casings, which were in a com- 
pleted state, and discovered that not one of them was without 
blemish. In one way or another they had all been patched, and 
patched in a way which would have secured their rejection in an 
English locomotive works. He speaks highly, as well he may, 
after the information communicated by M. Julian Deby, of the 
steel-making bilities of Belgium, and about the quality of 
the product. admiration of the entire arrangements of the 
‘obn Cockerill. Works, at like that of eve else who 
SeeR thats ia very great. He in impressed with, che serioup: 


‘ 


ness of the competition which the English ironmaster is, expe 
riencing from Belgium in the common classes of the product of 
the iron mill ; but he has no fear of the Belgians being severe 
competitors of England in the superior article if managers of 
ironworks will only pay strict attention to quality, This atten- 
tion to quality is the moral he would have the Mill and Forge 
Managers’ Association of South Staffordshire and East Worcester. 
shire learn from his visit. 








PRIVATE BILLS IN PARLIAMENT. 


Dorie the past week the following business has been trans- 
acted in the House of Lords:—-The preamble has been proved 
of the Birmingham Corporation Water Bill, with an expression 
of a desire on the part of the committee that the value of the 
property should be settled by arbitration. The consideration of 
clauses was postponed to give time for an agreement being come 
to between the — The preamble has also been proved of 
the Sevenoaks, Maidstone and Tunbridge Railway Bill, except so 
far as it related to a proposed division of a road in the parish of 
Leyburne to do away with a level crossing there. The Metro- 
politan District Railway (Richmond Extevsion) Bill has been 
concluded so far as the case for the bill is concerned ; the Great 
Western and Metropolitan Railways jointly oppose it. This is 
the last opposed railway biil of the seesion. 

The preamble of the Lincoln's Inn Bill has been declared not 
proved. Clauses of the West Kent l’rainage Bill have been 
settled, and the Crosshill Burgh Extension Bill proceeded with. 

Before Lord Redesdale’s committee the preambles have been 
proved of the following unopposed Commons bills—viz., Metro- 
politan aud South-Western Junction Railway ; West Lancashire 
Railway ; North Union Railway; Teign Valley Railway ; South 
Devon Railway; Lianelly snd Mynydd Maw Railway; North 
Dublin Street Tramways; Stroud Water; Burntisland Harbour ; 
and London and South-Western Railway (No. 2). 

In the House of Commons the European Assurance, Commer- 
cial Gas, and West Kent Drainage Bills have passed committee, 
and the following unopposed bills have passed the Chairman of 
Ways and Means:—Scarborough Marine Aquarium, and the Ely 
and Newmarket Railway. The case of the Channel Tunnel 
Company Bill (Petition for Additional Provisions), before Stand- 
ing Orders Committee, was adjourned till yesterday. In the case 
of the Barrow-in-Furness Corporation Bill sent down from the 
Lords to the Commons, the Standing Orders Committee of the 
latter House decided that the standing orders not complied with 

ight be dispensed with. 

The following committees of the House of Commons are ap- 
pointed for the coming week:—Group P, to meet on Tuesday, 
South Staffordshire Water, Sutton Bridge Dock, and Barrow-in- 
Farness Corporation Bills, Group 13, to meet on Wednesday, 
Regent's Canal and Docks, Sligo, Leitrim, aud Northern Counties 
Railway Bills. 

The following bills have been read in the House of Lords: — 
For the third time, the London and St Katharine Docks, the 
Plymouth and Dartmoor Railway, the London and North- 
Western Railway (New Lines, &c.), the Hull .Street Tramways, 
the Whitby, Redcar, and Middlesbrough Uniun Railway, the 
Romford Canal, the Kington and Eardisiey Railway, the Camp- 
bell's Sewage Patent, the Edinburgh Street Tramways, and the 
Caledonian Railway (Additional Powers) Bills. 

In the House of Commons the following bills have heen read 
for the third time:—The Cornwall Minerals Railway and the 
Dublin, Wicklow, and Wexford Railway Bills, while the Barrow- 
in-Furness Corporation, the Leigh Estate, Cambrian Railways, 
Cornwaliis Estate, Slizo, Leitrim and Northern Counties Rail- 
way, and the Channei Tunnel Company Bills have been read 
for the second time. 





LITERATURE. 


Fifth Annual Report of the Deputy-Master of the Mint, 1874. 
Presented to both Houses of Parliament hy command of her 
Majesty. London: Eyre and Spottiswoode. 1875. 

So long as the acquisition of wealth continues to be 
followed with the ardour which men in all ages have dis- 
played—and there are no present signs of the pursuit 
slackening—so long will the art of “ making money,” in 
the material sense of the word, continue to command an 
interest all its own, For thisreason the Annual Reports of 
the Deputy-Master of the Mint, of which the fifth has 
just been issued, are always very readable documents, 

rded from an artistic point of view our coina 
cannot be said to afford very favourable.examples of the 
medallic art. In some respects its character has deterio- 
rated of late years, and we have certainly nothing equal to 

Pistrucei’s boldly executed crown-piece. Nor are the 

“dragon” sovereigns, the issue of which was suspended 

for some time, and only resumed about three years since, 

at all equal in merit to those struck about half a century 
ago. The same may be said of the new half-crowns, the 
coinage of which ceased in 1851, and was only recom- 
menced in May, 1874. Into the cause of this inferiority we 
need not stop to inquire, but we note the fact in passing. 

It is obvious that to obtain a high degree of excellence in 

coining, not only must the die be sunk in an artistic 

manner, but machinery of the most perfect kind is neces- 
sary. Those who are unfamiliar with the interior of the 

Royal Mint naturally sup that the machinery em- 

ployed is not only faultless in construction, but. is designed 

on tie! vety best “known | prihciples. Nothing ‘én be 
farther from ‘the truth. the English Mint, which is 
bound by the Coinage Act of 1870 to coin with mueh 
greater accuracy than any foreign mint, has machinery 
more obsolete and inefficient than that of avy mint in 

Europe, not excepting that of Constantinople. It is 

further to be remarked that whereas foreign countries with 

large metallic circulations, such as France and Germany, 
possess many mints, the United Kingdom and the Colonies 
depend for imperial coinage upon the London Mint alone, 
aided by its branches at Sydney and Melbourne, from 
which gold coin only is issued. So inadequate are 
the Dian arrangements, that a coinage of only one 
metal can be executed in it at a time; so that however 

t the demand for a particular coin may be, its 
issue must be poned until after that of the coin most 
urgently required at the moment. It has, in fact, fre- 
quently bepeerert that the simultaneous demand for gold, 
silver, Te, quot was has fay very arg ap that 
there heen no rnative but to suspend cpinage 

: @f silxer and bronze until the position of the Bawk, of 
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England, with regard to sovereigns, has been made secure. 
These difficulties aré! eulianded by the antiquated construc- 
tion of the coining presses—they date from the year 1810— 
which renders it impossible, with a due regard to the 
correct execution of the work, to coin at the same time 
two or more pieces differing materially in size. The con- 
sequence of this want of power, combined with the defec- 
tive condition of the machinery, has been that on many 
occasions it has been necessary to make arrangements for 
the execution of some of the processes of coining by con- 
tract. Not only this, but the operations of the depart- 
ment were entirely suspended during last autumn for a 
period of six weeks, in order that the machinery might be 
put in repair ; notwithstanding that a similar suspension 
for twelve weeks had taken place in the previous year. 

For this eminently unsatisfactory state of things the 
Mint authorities are in no way responsible, and great 
praise must be awarded to them for the manner in which 
they make the best of things. The matter has been before 
Parliament and “ my Lords” on several occasions; but the 
Mint is not the only department which is starved and 
kept in low water by the niggardly and procrastinating 
spirit which reigns paramount in certain high quarters. We 
need hardly say that the effect of being compelled to work 
with antiquated and worn-out machinery must be exceed- 
ingly discouraging to the officers of the department. 

t is time, however, that. we proceed to a more detailed 
statement of the work done by the Mint during the year 
ever which the Report extends. The total number of 
coins struck amounted to 27,467,142, of the nominal value 
of £2,371,738 12s. 0}d. This includes 520,713 sovereigns, 
1,884,432 half-sovereigns, 2,188,599 half-crowns, 1,642,630 
florins, 5,503,747 shillings, 4,225,726 sixpences, 4,431,519 
threepences, 5,621,865 pence, and 1,347,655 halfpence. 
Besides this, 80,000 silver fifty-cents were coined for New- 
foundland ; and a small quantity of silver “Maunday 
money,” for distribution by the Queen’s Almoner on Maun- 
day Thursday. So far as we can understand the Report, 
the total above given refers only to the Anished coins pro- 
duced. It appears, however, from a table at p. 36 of the 
Report, that the “number of pieces coined,” or, we pre- 
sume, in other words, the number of blows struck, 
30,976,005, the number of dies used being 2368; thus 
giving an average production of 26,162 pieces for each 
pair of dies. The Report gives no information as to the 
number of pieces which were rejected either by the weigh- 
ing-machines or on account of imperfect execution ; but if 
we are to understand that the number returned to the 
melting-pot was 30,976,005 — 27,467,142, = 3,508,863, 
or nearly 10 per cent., we can only say that it appears 
enormous. 

In consequence of the defective condition of the 
machinery already alluded to, very large contracts were 
intrusted to Messrs. Heaton and Sons, of Birzaingham. 
One hundred tons of bronze coinage, of the nominal value 
of £41,962 13s. 4d., were executed by that firm, all the 
coins so struck bearing the mint-mark “ H ” on the reverse 
under the date, to distinguish them from those made at 
the Royal Mint. In addition to this, a silver coinage of 
25-cent, 10-cent, aud 5-cent pieces for Canada, of the 
nominal value of £104,167 ; a silver coinage of the same 
denomination, of the nominal value of £6250 for the 
Straits Settlements ; and a copper coinage of 1-cent 
pieces, of the nominal value of £20,833, for the last-named 
colony, were intrusted to Messrs. Heaton. Contracts were 
also entered into with the same firm for the supply of 
silver coin, of the nominal value of £93,333, for Canada 
and Hong-Kong. 

he general account shows that the operations of the 
Mint during the year produeed, after payment of all 
expenses, a net profit of £26,435, as against £40,564 in 
1873 ; and £93,313 in 1872. The amount of profit aceru- 
ing to the State from the coinage depends almost entirely 
on the amount of silver and bronze bullion which the 
requirements of the public may render it necessary te con- 
vert into coin, as it is from the issue of these token coin- 
ages, at a rate above the intrinsic value of the metal, that 
the only gain on the ordinary operation of minting can be 
derived. In 1874 two causes mainly operated to diminish 
the profit on coinage—namely, a decrease of about 
£100,000 in the amount of silver bullion purchased for 
coinage, and the large increase in the sum paid during the 
year for old copper coin withdrawn from circulation at its 
full nominal value. In order to show thé manner in which 
the withdrawal of copper coin affects the profits of the 
Mint, it is necessary to explain that the sums paid for the 
coin withdrawn are charged to the account of bullion pur- 
chased for the bronze coinage, and must consequently be 
deducted from. any profits which may accrue on 
coinage. The decrease of profit, therefore, on the bronze 
coinage of 1874 is in a great measure to be accounted for 
by the fact that old copper coin of the nominal value of 
£22,143 was sent home from the colonies during the year ; 
whereas the amount withdrawn from circulation in 1873 
was only £338. The amount of the “seignorage,”’ as the 
profit on the silver and copper coinage is called, paid into 
the Exchequer, has fluctuated during the last ten years 
from £4331 in 1867 to £101,120 in 1874... The loss on 'the 
gold coinage of the year has been unusually large, although 
the sum coined, £1,462,929, was smaller than it has been 
for some years. The reason of this is tobe found in the 
fact that of the amount coined, nearly two-thirds consisted 
of light coin withdrawn from circulation, which not only 
retains a certain amount of dirt, but is known to be con- 
siderably below the exact standard of fineness, and to re- 
quire, therefore, the admixture of a certain amount of fine 
gold before it can be again converted into coin. The value 
of the metal found to be actually deficient at the close of 
the gold coinage was £1548 or £1059 per million, and the 
amount received from the “sweep” sold was £286. The 
actual loss to the Mint, therefore, on the coinage was 
£1261 or £863 per million. This is, as will be seen, 
altogether distinct from the ordinary loss on the gold 
coinage, which as a rule is mainly due to the metallurgical 
and mechanical operations of coining only, and has of inte 

ears amounted to not more than about £50 per million. 
The value of the waste on the silver coinage of £3,881,988 





executed between the lst of April, 1871, and the 31st of 
December, 1874, was £2471 or £636 per million, and that 
of the “sweep” sold was £1164, The actual loss on the 
coinage, therefore, was £1307 or £336 per million. The 
accounts of the silver coinage were last adjusted on the 
31st of March, 1871, on which occasion the loss on a 
coinage of £448,866 was at the rate of £304 per million. 

The most anxious part of the work of the Mint autho- 
rities is undoubtedly the maintenance of the standard of 
fineness, and the annual trial of the pyx, held at Gold- 
smith’s Hall, on the 15th of July last, showed that this 
was most satisfactory. This was the first occasion 
on which the new trial plates were brought into 
use, the accuracy of the coinage being for, the 
first time tested by comparison with check pieces taken 
from plates of pure gold and pure silver. Familiar 
as. one may be with metallurgical operations, it is 
difficult to withhold a tribute of admiration for the mar- 
vellous accuracy with which the standard is maintained. 
The statutory standard is }1 fine gold and +, alloy, or, 
expressed millesially, gph wri of fine gold in 1000 
I tf weight. A “remedy,” or variation from the 
specified fineness, is permitted to the extent of two-thou- 
sandths. The silver coin consists of 37 fine silver and 
7s alloy, or 925 parts of pure silver in 1000 parts, The 
remedy in the case of the silver coin is four-thousandths. 
The statutory weight of a sovereign is 123°274 gr., and 
that of a half-sovereign 61°637 gr., with a remedy or 
permitted variation of weight of ‘2 gr. and *l gr. 
respectively. The fineness of the individual gold coms 
examined on the above occasion was 916°7, 916°6, 916°3, 
916°3, and 916°2 ; whilst that of the ingot into which the 
other selected coins were melted was 916°2, or within 
one-fifth of the remedy allowed by law. The ingot, how- 
ever, is not to be relied upon as accurately indicating the 
average fineness of the coins, owing to the fact that the 
fusion of a small mass of copper alloy is liable, under 
varying circumstances, to be attended with some eleva- 
tion or debasement of the standard. The trial-plates 
used on the above occasion are, we should remark, demon- 
strably purer than any gold which has been hitherto used 
either. in the Mint or at the trials of the pyx ; and, as 
was anticipated, the result showed that the coin examined 
exhibited a slight deviation from: the standard which it 
was sought to maintain. The weight of the three 
sovereigns examined was 123°204 gr., 123°274 gr., and 
123°174 gr. respectively ; and the two half-sovereigns were 
each of 61°707 gr. The average fineness of the silver 
coinage was found to be slightly above the prescribe | 
standard. The moral character then of our coinage is 
unimpeachable. 

The process known as “blanching” has been partly 
discontinued, in accordance with-a suggestion made in 
1869 by Mr. Hill, Superintendent of the Operative De- 
partment of the Mint. The whole of the half crowns and 
florins, and about 100 tons of bronze blanks were coined 
without having been submitted to the acid bath. “The 
effect has been,” says Mr. Hill, in his memorandum 
annexed to the Report, “ that the coins have been greatly 
improved, while the initial loss has been less by four-fifths 
than it would have been had the process of blanching been 
continued. . The coins thus produced are far 
superior in colour and brightness to those of any previous 
coinage, while the saving of labour and time effected by 
the abolition of blanching has in some degree been the 
means of increasing the daily turn-out of work. It is 
believed that at no previous time has either silver or 
bronze been coined in large quantities without blanching 
in any mint.” The number of assays made in the Mint 
has not been excessive, and Mr. Roberts, who fills the 
office of chemist to the department, has been able to 
devote his attention to researches in connection with the 
operations of minting. With regard to the question of 
the adjustment of blanks, Mr. Roberts has expressed the 
opinion in a former Report, that the most inexpensive and 
efficacious means of attaining uniform accuracy in weight 
without remelting coins not within the “remedy,” would 
be afforded by chemical solution, rather than by mechanical 
means. He proposed to remove metal from the periphery 
of a rouleau of blanks by means of a suitable solvent, 
aided by a battery. The suggestion was based upon ex- 

riments which convinced him that the removal of metal 
. these means might be effected with singular regularity, 
the weight of the metal dissolved being directly propor- 
tionate to the time during which the blanks are exposed to 
the action of the solvent. It was found, however, that 
the plan could not be adopted with profit in the Mint in 
this country, as the finished coin alone is weighed, whilst 
on the Continent and in the Indian Mints it is very gener- 
ally the practice to weigh the blanks. In the Bombay 
Mint the process above alluded to has been successfully 
carried out, and has indeed been extended by transferring 
metal dissolved from the rouleau of heavy blanks to a 
rouleau of light blanks, which are by that means raised to 
the prescribed weight. 

In-conjunction with Mr. Lockyer, Mr. Roberts has also 
been occupied in.some exceedingly interesting researches 
on the application of the spectroscope to the quantitative 
determination of the composition of metallic alloys, with 
special reference to gold-copper alloys, The process is 
based upon the principle that a change in the peronoinge 
of any constituent of a metallic alloy or mixture ordi- 
narily causes a change in the character of the lines exhibited 
in the resulting spectrum, in length, brightness, and thick- 
ness, or in some of these particulars, and the percentages 
may be determined by comparison with the spectra of 
known standards, The arrangement of apparatus which 
Mr. Lockyer proposes is described in the specification of 
his patent No, 3846, December 18, 1872, and also in a 
paper contributed to the PArlosophical Transactions last 

ear. Up tothe present time the experiments have not 

m successful in establishing the data for a practical 
system of assay. _The modes of analysis now im use are 
sufficiently delicate to indicate ;y}y, part of the original 
weight of the assay piece. The spectroscope will do this, 
and more, but the in the micrometer readings. is 
not regular, that is to say, the change-in the micrometer 








reading when alloys varying between 9166 and 916°7 
are under examination, is very different to that produced 
by the spectrum of alloys between 916'2 and 9163. The 
results appear also to be considerably affected by the in- 
tensity and the length of the spark employed to volatilise 
the alloys under examination. One advantage claimed by 
the inventors of the new method is the exceedingly 
minute portion of the alloy which is consumed in the 
assay. It may be interesting to add that Messrs. Lockyer 
and Roberts tested the purity of the new trial 
already alluded to. The violet part of the spectrum, and 
also a portion of the more refrangible region, was photo- 
graphed side by side with the solar spectrum ; but the 
only lines detected by this means were those of pure gold, 
thus fully confirming Mr. Roberts’ opinion as to the purity 
of the trial plates in question. Before quitting this part 
of the subject we may observe that the spectroscopic in- 
vestigations are still in progress. 

Mr. Roberts has further directed his attention to the 
liquation of silver-copper alloys, the results of which have 
been communicated to the Royal Society and will shortly 
be published in full. He has proved that the molecular 
arrangement of alloys which contain more than 71°89 per 
cent. of silver, is comparatively slight if the metal is 
slowly and uniformly covled ; but, that, on the other hand, 
the slow cooling of alloys which contain less than 71°89 
per cent. of silver does not render their composition 
uniform. He has also determined the density of pure 
silver, and’of Levol’s homogeneous alloy, while in the fiuid 
state, by the method descri by Mr. Robert Mallet in 
the Proreedings of the Royal Society, vol. xxiii., p, 209, 
the metals being cast in conical v of wrought iron. 
The results obtained were as follows :— 

Density fluid Density solid. 

Pure silver .. oo + + 94612 105700 

Levol’s alloy + 2 oo ++ o« 970554 99085 
In the case of silver the mean linear expansion deduced 
trom this change of density is “0003721 per 1 deg. C., 
which is nearly double the co-efficient at temperatures 
below 100 deg. C. Appended to Mr. Roberts’ memoran- 
dum is an interesting résumé of various papers ou the 
subject of coinage which have appeared in the foreign 
scientific journals. 

Besides the proper work of the Mint the department 
produced during last year 6950 war medals for the army 
and navy, the usual medals for the University of London 
and the Royal Society, and the gold and silver medals pre- 
sented by the Foreign Office to foreign seamen for saving 
the lives of British subjects. A new and very important 
duty has devolved upon the Mint during the year, namely 
the manufacture of all the bars and clasps required to be 
attached to war medals. Hitherto this work has been per- 
formed outside the Mint, by contract with the War Office 
and the India Office, an arrangement which gave rise to 
much complaint, in consequence of the incompleteness of 
the work, and the delay constantly arising in the delivery 
of the medals. The work, although new to the Mint 
workmen, and involving no less than forty different opera- 
tions, most of which are of an intricate and delicate nature, 
has been successfully performed since it was first under- 
taken by the Die Department. From the Ist of April to 
the end of December, 3560 clasps and 4040 bars have 
been entirely manufactured in the Mint. For some time 
past the depertment has been and still is engaged in the 
issue of the war medals, likely to be about 10,000 in 
number, which are required for distribution to the troops 
engaged in the Ashantee war. 

Quite apart from its scientific and technical character, 
the present report possesses an antiquarian and historical 
interest which must not be left unnoticed. A few pages 
are devoted to a short sketch of the history of the medallic 
art, and this portion of the report is illustrated by a plate 
in autotype of thirteen typical examples of medals, com- 
mencing with a Syracusan coin representing Philistis, wife 
of Hieron the Second, and ending with the Ashantee war 
medal. The plate is of singular beauty, and the somewhat 
hard and cold manner of the autotype paw almost 
exactly reproduces the metallic texture of the originals. 
Another feature of antiquarian interest is the account of 
the various ancient records of the Mint. These have been 
examined by Mr. Redington, of the Public Record-office, 
whither they are to be removed whenever room can be 
found for them. They appear to be of the highest interest, 
With some few exceptions of an earlier date, the collection 
extends from the Restoration to the present time, and 
contains amongst other records a “ Book of payments begun 
July, 1660, to May, 1666,” which is interesting as showing 
the nature of the transactions of the Mint at that time. 
In a collection entitled, “ Account of good Dies of severall 
sorts for the coyning of gold and silver, taken the 4th day 
of October, 1677, in the custody of the Gravers,” mention 
is made of “ Dies for the healing piece with the Angell,” 
and “ Dies for the healing piece with the Shipp,” which 
evidently have reference to the practice of “touching” for 
the “ King’s evil.” One of the volumes contains a letter 
dated June 21, 1697, from Sir Isaac Newton, then Warden 
of the Mint, to his deputy at Chester, calling attention to 
information which had reached him “importing a strong 
Suspicon of some fowle Play, either among the Tellers or in 
the Melting House, or both, whereby the Money comes out 
worse than heretofore.” The Chester Mint appears to have 
been a very unpleasant place to be in, for we find that in 
answer to a complaint of im r treatment by two 
of the subordinates, the Deputy- r replies: “ I have 
treated neither of you with contempt and scorne, not even 
when one of you did spitt in my face in the publique office.” 
We think we recollect hearing that at one time matters 
did not go on quite so smoothly as they might have done 
at the Royal Mint; but we are quite sure that hostilities 
could never have been carried to such an extent as at 
Chester. Then follows another letter, in which the au- 
thorities in London attempt to throw oil on the troubled 
waters, and in the interest of and quietness, we hope 
with success. vor mention a ag oe =. show 
how the soul of greatest philosop! wi ever 
saw must have been vexed oy thane petty quarrels amongst 
his subordinates. The interesting book which coutains 
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these entries concludes with an inventory of all the ma- 
required for a mint at that period. The books con- 
taining the results of the “ Assaies and Verdicts of y* Pixe,” 
from 1603, are also of extreme interest. The trial-plates 
repared during the Commonwealth still remain at the 
Mint almost intact, At the Restoration these plates were 
entirely ignored, and an order was iven - @ prepara- 
tion of fresh plates, for the reason those standard 
ieces of gold and silver which were —— in the Raign of 
Ki James are wrought out.” 

Although we have noticed the Deputy-Master’s Report 
so fully, we have by no means exhausted the subject, and 
we shall not have written in vain if we succeed in ever so 
small a de; in drawing public attention to the di 
ful condition of a department which does so much 
work with such excessively bad tools, The position of the 
Mint officers somewhat resembles that of the Israelites 
when their task-masters refused to give them straw, but 
still continued to demand imperiously the tale of bricks. 
We wish them a speedy release from their present bondage, 

and an early transfer to a new building where their ener- 
gies will have free play. 








THE RED ROSE, R.Y.S. 


Tuts fine vessel, probably the largest steam yacht afloat, has 
recently been fitted by the Barrow Shipbuilding Company, 
Limited, with Howard's patent safety boilers. The Red Rose is 
the second vessel to which these boilers have been supplied, the 
first set having been put into the Howard, a steamer of about 
the same tonnage as the Red Rose, but intended for commercial 
purposes. A lengthened trial at sea of over forty-eight hours 
was made with the Howard, representatives of the Board of 
Trade being on board. For reasons best known to the officials, 
they have refused to issue a passenger certificate to the Howard, 
thereby rendering that vessel practically useless for the purpose 
for which she was intended. It was under these circumstances 


satisfied himself of the adv antages to be expected 
adoption of this boiler, came forward and ordered a set to be 

placed in his yacht, where the invention could be tested without 
the interference or restrictions of the Board of Trade officials, he 
being quite content to place the safety of himself, his family, 
and friends in the hands of the Barrow Shipbuilding Com- 
pany. The Red Rose is an iron vessel, built by Leath, of Glas- 
gow, in 1873. Her principal dimensions are—225ft. long over 
a.l; 200ft. long on roy 21ft. 3in. beam; 380 tons gross and 242 
tons net register; 480 tons builders’ measurement, and about 470 
tons yacht measurement. The engines were made by Mensrs. A. 
Campbell and Son, of Glasgow, and are not by any means first- 
class specimens either as to design or finish. They are compound 
vertical direct-acting, with two cylinders, one 25in., the other 
50in. in diameter, with stroke of 30in.; they are of 120-horse 
power nominal, The old boilers consisted of two ordinary cylin- 
drical boilers with two furnaces in each, and carried 70 1b. pres- 
sure on the square inch. The screw has four blades 11ft. dia- 
meter and 18ft. pitch, and is of the Griffiths type. 

On the trial trip when built she is stated to have made a 
speed of thirteen knots an hour, but on long runs she averaged 
eleven knots; but there was great difficulty experienced in 
obtaining a sufficient supply of steam. The new boilers, which 

are ill page 25, consist of three sections, each section 
po Le poate pe of three tubes. The lowest tube is 16ft. long by 
3ft. 2in. diameter, and is made of Bessemer steel jin. thick. This 
tube contains a furnace tube of wrought iron 2ft. 6in. outside 
diameter. There are two furnaces in each tube, one at each end, 
uniting in a central combustion chamber, up which the products 
of combustion from the two furnaces pass and proceed through 
tubes in the upper boiler tubes, which also is 3ft. 2in. diameter 
and formed of stee! plates jin. thick. The third tube is of the 
same diameter and thickness as the others, and has the ends 
stayed by five longitudinal stays 14in. in diameter. The water 
passes from one tube to another through short connecting tubes 
lft. 8in. in diameter. 


The details of the construction will be readily understood by 
reference to the illustration. The following are the particulars 
of the heating and fire-bar surface :— 

square feet. 

Heating surface, 84 tubes, 6ft. —. v Sin. diam. .. 420 
pe ie 2furnaces .. . 66 

» » 1 back box .. 43 

* sas in one section ° “529 

3 

pa in three sections ee 1587 
Fire-bar jibes in one section oe o at 


- in three sections 72 


The illustration does not show the cylindrical steam chest 
placed across the boiler sections and communicating with each, 
nor the cylindrical superheater for the steam in the funnel 
which was designed by the owner. One advantage claimed for 
this boiler is that the fires need not be lighted in all of the sec- 
tions, and those in which there is no fire can be used as steam 
receivers. The steam can be passed through the superheater or 
direct to the cylinders, as may be found desirable. The boiler 
will hold about 2800 gallons of water. 

On Thursday, June 24, a trial was made at sea of these new 
boilers. The day was extremely fine, with only a gentle breeze 
blowing and the sea perfectly calm. The Red Rose had only 
100 tons of hard Derbyshire coal on board, and was drawing 
11ft, 3in. aft and 9ft. 3in. forward ; 280 tons of coal can be 
carried on board, 40 tons being carried as ballast, and only in- 
tended for use in case of extreme necessity. Thirty tons are 
also carried as ballast, but are readil accessible, and may be 
called a semi-reserve, and 210 tons can & stowed in the bunkers. 
With the full complement of coal and stores on board the yacht 
will draw 13ft. 4in. aft, and therefore was flying light on the 
occasion of the trial. The vessel has a very fine yacht-like 
entrance and run, and has a moderate rise of floor amidships. 

The anchor was weighed at Piel anchorage, near Barrow, at 
12.25, and the course shaped for the Bell Buoy off the entrance 
to the Mersey. The boiler pressure at 12.40 was 80 Ib, per square 
inch, and the vacuum 254in., the number of revolutions 62 per 
minute, with the cut-off set at 22in. out of the 30in. 
stroke. The Bell buoy was reached at 3.28 p.m., which 
gave an average speed of a little over eleven knots per 
hour during the passage. The yacht was then run from the 
Bar light-ship to the North-west light-ship and back again, 
having the tide in her favour on the outward trip and against 
her on the return journey. distance between these light- 
ships is 84 knots, and the time occupied on the outward trip was 
394 minutes, cared Sy he B sya amen al ga The 
return the tide was performed in 47 minutes, 


oo 


journey against 
Which gave @ speed of 10°63 knots per haur, or 4 pean speed 





during the two runs of 11.53 knots per hour. The following are 
the pressures, &c., during the two trial runs :— 

















Trip. ane | Bon Vacuum. ;Cut-off.| Revolutions, 
Outward trip | 
with tide. Ib, Ib. Ib. in. 
3.36 p.m. 87 5 257 20 72 
4.15.30 85 4 26 20 72 
Inward trip 
against tide. 
4.47 p.m. 80 5 26 20 72h 
5.34 se 81 5 | 26 20 71 
"The result cannot be deemed satisfactory so far as . the speed of 


the yacht is concerned, nor was any facility afforded for ascer- 
taining the consumption of coal, the temperature of the feed, 
water, &c. So no definite opinion can be formed as to the 
economy of the boilers as steam generators. No difficulty was 
experienced in maintaining a pressure of about 85 1b., but the 
organs of water and of steam contained in the boiler is sosmaH 
t great care was requisite in firing ; if the fires were neglected 

for too long a period, or too heavy a charge of fuel put in at 
once, the change of pressure was falt directly ; but strange to 
say, the greatest number of revolutions was made with the lowest 
pressure, as may be seen on referring to the table, and this points 
to the conclusion that an alteration in the pitch or form of the 
serew would be attended with beneficial results. There was a 
total absence of priming, except on one occasion when the engines 
were slowed to cool a hot pin, and, contrary to general expecta- 
tion, the water level was remarkably steady, though it would 
have been interesting to have watched this point in a sea way. 
The anchor was dropped in the Sloyne at 7.15 p.m., after a very 
enjoyable trip. But it is to be hoped that Mr. Lancaster will 
permit another trial to be made in order to ascertain the con- 
sumption of fuel and other matters, which would be of the 
greatest interest to the profession and the mercantile world 
generally. 








HOWARD'S “ FARMER'S” ENGINE. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 
1997. i prrpows Thon in ar Christy, Pouches and on ees for 
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2085. strane lh in Carriace Hanpxes, Joseph Sleigh and William 
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=. Hebert Tapler Gi in the construction of FURNACES or yuarsomm, 
lor Gibson, Alban: ew Lee Bridge-read, Le 
Walker Forbes, ithfield Works’ New-road, Black wall, 
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a and Wi Wi Gostwyck Gard, Dunstable, Bedfordshire. — 9th fame 


ays. Improvements in Smoke Consumivo Apparatus, William Edward 
Ww -street, Strand, London.— A communication from 








boin, —lath ” June, 1875. 

2202. Improvements in Couches, Beps, — and such like rests and 
and in the mode or method of pee gee mounting, 
the same and parts the Frederick Mayer, 

Sallsburye street, Adelphi, Strand, London.~ 15th June, 1875. 
2206. A new machine or apparatus ‘for SrripPine or PEeLine the Bark of 
Osters or WiLLows or any kind of Basxer Rops, to be worked either 
by “a horse, or hand power, Cornelius Bremerkamp, New Cross- 


= “Improvements in Steam Enorves, more particularly with reference 
tt, 4 y of waste water, injection, and 
— ng i t, Royal Insurance-buildings, York- 


2209, Ir tor Empossinc and 
Giazina rend "Richard Lee, Huddersfield, York- 


2211. Im ements in Furwaces for Steam Boivers, Frederic Jolly, 


2213. Improved Casinos and Seatives for Steam Boivers for saving fuel, 
time, and a and 7 heating water and generating steam, James 


Reilly, Pomona 
2217. Iniprovements, in ‘STorrEns for Borries, Jars, and other hollow 
, Nathan Th London. 


ents in Lire-rarrs and other like floating structures, 

Jobn Johnson, Lincoln's-inn-fields, London.—A communication 
from Ji Penns. ylvania, U.S. 

2221. Improvements in Compina Macuines, Jab Stake, Manningham, near 
- Yorkshire, and Henry Walton Whitehead, Holbeck, Leeds, 


I ts in the construction of Granp Pianeronres, Alfred 








2219. Imp 





THE engraving on page 28 illustrates one of the new engi 
brought out by Messrs. J. and F. Howard, of Bedford. They are 
intended to satisfy the requirements of those farmers who may 











wish to do their ploughing a ea 
for thrashing, or too heavy for other farm purposes. 

ploughing purposes they are adaptable, with very slight dn 
tions, to the double engine, or single engine and self-moving 
anchor, or roundabout systems, and the windlass is so arranged 
as to be onthe tied and stored at the end of the ploughing 
season. The winding drums are placed in rear, and the ropes 
take off at any angle from a puliey fixed under the boiler, and 
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the coiling arrangement is contrived to flit the rope without 
bending it over small sheaves in unlevel situations. The work- 
ing and propelling gear are placed on the tender, so as to relieve 
the boiler from strain them, the arrangement admits 
of the engine, with the ten er, being detached from the boiler 
when the latter requires repair or renewal, and this without 
taking the engine or gear Bevel gearing is not used, 
spur — being supplied both for the winding and 


gear, 
and gearing being of steel. The following are the 
dimensions of the engine we illustrate :—Diameter > 
steam jack 9in.; length of stroke, 12in.; diameter 5 
3ft.; between tube plates, 5ft. 6in.; number of tubes, 41; dia- 


lft: 3in.;  echtans «ltt over ath bee. "tee; danater 





3ft. 8in. The diagrams are tory of the mode 
the rope is led off from the . The engine is to be worked 
dyring the show at Taunton. 


Nicholson Wornum, Store-street, Bedford-square, London.—1éth June, 


2224. A new or improved method of Hanoue or Firriwo Brake Biocks 
to Rattway Veuicies, aud in operating such brake blocks, Adam 
Burdess, Coventry, W: 

2245. Improvements in the method of ay for Dratnino 
Dryixe, = CONCENTRATING SUBSTANCES, in the method of and 

substances for such treatment, particularly 

Alfred Fryer, Wilmslow, Cheshire, 

shire. 


ot be 
in the PERMANENT hee AS of Ramways and Tram- 
ways, William Edward Ww —A 


, Strand, 
communication from Gustave Paternotte, Binche Belgium, and Victor 
Larmoyeux, Naine, St. 


2228. Improvements in APPaRATUS cenited to Omnrpuses, Tramway 
Cars, and other Venicies to Recister the Numper of Passencrens 
Carniep and the Fares Paip during each journey, Victor Isidore Feeny, 


an Toad, aan, & Surrey. 
, Leighton Mills, Newcastle- 


super tron 





oti, 





its in or in with EmpromwerRino MacHines, 
Paris. 


Simon Ferdinand Viéville, Rue Sainte Appoline, 
us for Worxinc Heavy 


th, Robert Anthony Edwards 


2233. Improvements in apparatus to be used for SHearmne Sueer, oe 
Rice c" Glynn Turquand, Denbigh-place, Pimlico, London. 
th June, 

2235. Improvements in the of Apparatus and WEarino 


construction 
AppaRe. for Savine Lire from Drownte, Charles Mansfield Lloyd, 
Millbank-street, Westminster. 
2236. Improvements in MuITRE-CUTTING age William Henry 
Michelmore and John 


Reap, -road, 8 
2238. An improved Tap to be used in cmanaedien with beer engines for 
sokaincshire liquids from barrels, Abraham Butterworth, Kochdale, 
2239. Improvements in Sxatine Rivks, my 4 Joseph West, Stockwell 
Parker en a and nea Calixte Joseph de Jacobi du Vallion, 
‘0, Epsom 

vements in apparatus for Fixrso TeLeorarn Posts, Joseph 
2241. Tanproversents in Pnpanen, James Durell Greene, Southampton- 

build -lane, 


ings, 
2244. Tenpeecemnente in Furnace Grates Napoléon Alexander Coste, 
otros , London. — A communication from Alexander Gouget; 


Ps I einen in machinery for Bo d C 8 
mprovements for Borise and Curtine SimuLTane- 
ous.y, John Grigor M‘Gillivray, , P Devonshire. 


7. Improvements in Commosine the Piston and Stipe Vatve of 
Direct-actine Steam Enoives, Jonathan Pickering, Stockton-on-Tees, 


2249, A new and improved Lirge-rart, Pontoox, and Lirepoat, Michael 
Henry Brown, New Cross, Kent. —18th June, 1875. 
2251. An improved Gas Generator, Pierre Pierre Fageol, Rue de la Roquette, 


Paris. 
2252. An improved apparatus for Pourino or Drawine O1 or other 
Liquips from Casks, Cans, Borties, or other vessels, Thomas Baker 


Randall, Lime-street, 

2253. Improvements in gy me ng for Rirte Practice, George Haseltine, 
Southam — A communication from James 
Gordon 


New York, Us. 
2254. An imy for Stoppinc or ConTRoLLinc Runaway 
Horses, also a) to other animals, William Armstrong Brodribb 
2255. Improvements in and additions to Meratiic Bepsreaps, Henry 
an te Renee  aagooe Martin, Queen-street, C 
in machinery or conte for FULLING, eeagane, 


Fevtine, and AE. Purposes, Leeming Webster, Dewsbury, Y 
shire. —19th June, 1875. 
2257. in hinery for Wixpivc Yarn or THREAD upon 
Carps and other Surraces, Carl Friedrich Heinrich Bollé, Manchester. 
2258. An improved method of ConDENsine Steam, Alfred Norfolk, Ross, 
Hi 


2259. Improvements in the means and apparatus for Preventine or 
LarTerat VisratinG Motion of Locomorives and other 





rolling stock of railways, Emil Tilp, Vienna, Austria. 
2260. Improvements in of BREECH-LOADING ORDNANCE, 
Robert Punshon, a, ae 
2262. Im provements in GRaTe | ns for steam boiler fires and for other 
Edward Thomas H -lane, London.—A com- 
™m from Frank Sherman New York, U.8., and Abel 
PR op Aan oh in Fu ployed in d sae, and 
YERS em ou 
pes Se a 


x Farrar, lax, Yorkshire. 
2264. —— CLop CRUSHERS, William Gray, Brownrigg, 


2265. Im; wements fn Inpscavons used for escerteining the er of 
chogus Gngaioen, Edward Thomas Darke, Secchnech-apcesnh, Onmaen- 


road, London. 
2266, Im; ts in Weicuinc Macutves, Frederick Bolton, Weaste, 
2267. Im ts in BeveraGes, John Henry Johnson, Lincoln’s-inn- 
fields, —A communication from Edward Kokosinski, Edouard 





and ALARM and be pee hony BELL com- 


ing Bacon, ——- Finsbury, London. 
ins! 

to Bossi Ner or Twist 
° ford » Nottinghamshire, and 
2278. Improved SaFreTy ey a orion for Mow1ne and ReaPina 

Be , Preston, Tang ey da : spa: 

2274. in Extinouisuinac Fire on Boarp Suips, David 

mprovements ‘SB. 
2275. ements in apparatus or ces connected with Wravina 
and Macnaixery, William , Worsley, Lancashire. 
2276. An improved constriction of Socket for Sxcunmno HaNLes to 
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BLADES em for or cutting hedges, Samuel Morton, 
Roum our feel «= ct 
ts in STEAM EnorIngs, and connected there- 


ty for’ bine in REapia 


oe TN ee ation’. or as they esl aah, Gem hie 
pad ny mage N 

construction ‘of FiR&-LIGHTERS, 

, Manchester. 


ooh Iap ae in Rearimxa MACHINES, Edward Robinson 
. aneldge —A ee from Messieurs mon, Deering, and 
fay Cc 


2282. Im a = in the Propuction of MurAL Fresco Patios, and 
in the a ORATION Of Fiat Survaces, also of Busts, Staruettes, and 
other pottery, Charles Brock, Saint Mary Church, Devonshire. 

2283. Improve: in app for Saves Lire at Sea, William Clark, 

y-lane, “London.—A communication from the American Life 


on Suit C New York, U.S. 

Sa uL om) ew ltor' 

i Pin John Scoffern, 
ohn Atcherley, 





2284. lmprovements in ~ manufacture of AceTic ACID 
Lancaster-road, Holloway, Middlesex, and Ro’ Rowland 3 
Pennroad V: illas, Holloway, Middlesex. 


2285. Improvements in Weavine and in Suutries, Robert Stevenson, 


Manchester. 

2286. Improvements in the mode of RECOVERING certain CHEMICAL 
Propucts from the Waste P: d in 
GaLVANisine Inox, Thomas Glazebrook Rylands and Israel Swindells, 
Ww ; m, a. —22nd June, Mang 

2289. Im vements a Tioen Williaa 
or ‘Denaswe of STANDING on 
Nettlebed, near Henley-on-Thames, Oxfordshire. 

2290. Improvements in e construction of VaLves to be applied $6 tiene | 
drying cylinders or rollers used in various machines, Thomas Fletcher, 
Newton Hyde, Cheshire. 

-_ a improvements in Compixo Macnm: Thomas Henry 

_* Benjamin Alfred Dobson, and James ueen, Bolton, 
oa nire. 





for Lier gee the Cutrixe 
Stewart James Horne Munro, 


2298. An improved — DRESSING Cons and other Graty, James | 


22 mprorements in the ts of adi Toxwets, Samuel 
abbatd James, Gracechurch-street, London. 

2295. An improved Sasu FasTeNEeR, Thomas Wilton, Brandon, Suffolk. 

2296. Improved means for Ratsinc and LoweRtna CARRIAGE HEADS, 
Edw: Rowse, Bloomsbury, London. 
2297. Improvements in SHears to be used for ar opens metal a for 
wire drawing, Jules Laveissiere, Rue de la Verrerie, 

2298. A combined CoLtar p and CRAVAT FASTENER, William Brockell, 
New Bond-street, London. 

2299. improved means or Bricks, TiLes, Potrery, 
Lime, Cement, and other : enter poA. ny Arthur Batchelar, Broc’ Brockham; 
Soe. 














mpr ts in y for Spixwinc, Dovsiixe, and Twistine 

Fipaovs wary Peter Swires gg hn Pasa John’s Beckermet, 

Cumberland, and W: iiliam Goodall, 

2301. Improvements in Larues and roo bee = ee to lathes for 
turning cylindrical shafts, Alfred James New and Reuben Alexander 
Matthews, Moscow Works, Nottingham, and William Henry Berry, 

Not ham.—23rd June, 1875, 

2303. Improvements in the construction of Sucar CuTrine nome | 
J Theodore Dann, Crawsha: any North Brixton, Surrey. 
communication from Nicolas Jean arie Leduc, Rue Baudin, 

2307. Improvements in the TREATMENT, PREPARATION, and PRESERVATION 
of i —_ for ‘nthe and _— : Png and | 
purposes ¢ y applicable in arts), in processes an’ 

'y or ap for g the same, Thaddeus Hyatt, Glou- 
cester-gardens, Hyde — Vondon. 

2311. 


Carriaces and for ao 

said manufacture, James ~ AA — A com- 

munication from William H. Porter, port, Connecticut, U.S. 

2313. Improvements in Carp * aaeeeaae Macuuves and in Carps, Jonas 

sa15, Ins aan te ta Br Ew [Robert Carey and Robert Porter, 
15. Im emen TEAM ENGINES, y an 

Fenchurch-street, London. 

2317. Improvements in Brock Busurs and — yA the same being also 

applicable to the bushes or centres of wheels, James Bond, Chipping, 


2319. Improved means for VENTILATING Tunwans _ other similar 
structures and places, Joseph Dixon, , London.—24th 








of Brape or Pirate Sprives for 
to be the 





June, 1875. 
Inventions Protected for os Months on the Deposit of should leave | 
Complete Specifications. 
=. imtington Rey to Rock Drittinc Macuixes, George 


relating 
tington Reynolds, New York, U.S-—%3rd June, 1875. 
vements in machinery for manufact Warcu Cases and 
gt articles, Charles Louis Thiery, Boston, Suffolk, Massachusetts, 
U.S.—29th June, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 


1964. Gas, Barnabas Russ, Lime-street, London.—29th June, 1872. 
2042. SHaDes or Burnps for Wixvows, David Peattie , Edinburgh, N. 
6th July, 1872. 
1082. OsciLLaTinG Exotxe, William Robertson, Johnst 
N.B.—let July, 1872. 
2035. Treatment of Gases and Fumes, 
oat gm yy Te July, 1872. 
875. R-sPRINGS, Edward Turner, 
, Leicester. 


N.B.— 


Renf: iat 
, , 


Brereton Todd, Victoria-square, 
Coventry-street, King Richard's- 
—2st June, 1872. 


2007. Revoivine and Suutrers, &c., Joha Sto 
Lancashire, and James Castle, Manchester. 3rd July, 1872." 

2045. Acruatine the Vatves of Exoines, &c., Walter 
Brixton-road, Surrey.—th July, 1872. 

2080. Coverives for Dravoxt Horszs, G George Webb, Saint Helen’s- 
terrace, Dublin.—10th July, 1872. 

1996. Disinrectrine and Droporisixc APPARATUS for mg n= &c., 

ohn Morcombe Bromley Baker, Lennox-road, pshire. 

2nd July, 1872. 

2017. Inow and Stree, &c., William Gorman, Glasgow, Lanarkshire, N.B. 
—4th July, 1872. 

ig a — &c., John Crofts and Richard Dawson, Hunslet- 

.—6th July, 1872. 
> mg &c., Leatner, Peter Newall and James Barker, | 
arrington, Lancashire.—3rd July, 1872. 

one “Bases | Apparatus for RaiLway Carrtaces, George Westing! 

jun., 8 Ch y-lane, don.—4th July, 1872. 














Patents on which the Stamp Duty of £100 has been Paid. 


004. NomBerine nds Prtytine Tickets ConsecuTIveLy, Marcus Bebro, 
— , a Hopwood and William Elam, Liverpool. —30th 


ae ‘ian Putp, John Henry Johnson, Lincoln’s-inn-fields, London. — 
8rd July, 1868. 


Notices of Intention to Proceed with Patents. 
645. Brickmakine Macutnes, Thomas Constantine Fawcett and Charles 
Bowman Allen, Leeds. 
650. Drawixa, de., Paracon Wire, James Fairbrother, Sheffield.—22nd 
February, 





654. pe Dany , a William M Brown, thampton-building 
don.—A communication from Felix Réné Vendion 
657. Naits, James Church-street, Manchester, and James 


Wadsworth, Collyhurst-road, 
658. ConcenTRaTiING SuLPuuric and other ‘Acts, Edmund Peel Potter, 
Little Lever, near Bolton. 
660. | aig omen Mats Cocks, oo. - Service Pires for Warer when 
under pressure, Gongs Bates, Le 
662. Rartway S1enars, William Robert Sykes, Nunhead.—23rd February, 
1875. 


687. ArTiFiciaL LeatHer, Thomas Edmund Hardy, Battersea.—A com- 
al Minns. 


munication from Henry 
701. Warr Brawn, Johann Julius Schulz and Thomas K , Coventry. 
702. Curtine, &c. — omy Dickinson Brunton, ton-crescent, 


Kentish Town, 25th February, 1875. 
708. Dressinc and Devito Cory, &c., John a “ty Wisbeach St. Peter's. 
713. Treatitxc AvrirErovs and other Ones, &c ; Desmond Gerald Fitz- 
gerald, Brixton.—26th February, 1875. 
729. AXLEs ig Rattway Wacons, William Morgan-Brown, 
— re —A communication from Jacques Viglino and 
acques 


1875. 
7 a AFFIxIne ieee and other Apaesive Stamps and Lanes, Sidney 


Grafton, Regent-place, 
749. Toorn Powper, &c., Boxes, William Henry Harrison, Oxendon 
House, be acme mg ‘March, 18 1875. 


Southampton- 


768. Corkscrews, &c., Edwin Wolverson, Birmingham. 

764. ele &c., John Cheshire ber ag, ved 

770. Gas Meters, Alexander Melville pom ee Nn ttre cery-lane, Lundon.—A 
nication from Edouard —2nd March, 


1875. 
772. Sprinc Wasuers, John William Grover, Victoria-chambers, West- 


William Tonkin, | 


house, | 


779. Currine or renee Frocks or Munoo, Peter Laycock, Leeds. 
wwson, Crowton. 


780. ss teeny be wee 
792. Evecrric B Raway Carriaces, &c., William Lloyd Wise, 
bers, street, London.—A commu- 
nication from Théodore Masui.—3rd March, 1 1 
= Ratvway Raus, George Lawson, 
ConTROLLING Horses, George lageeck, Whittington.—4th March, 





wisT5. 
817. Rearivo Macuuxes, Ernest George Cook Bomford, Fladbury, near 
823. Frrrivos of Wixpow Sasues George B t, Manchester.— 5th 
March, 1875. ¢ 


829. PERCUSSIVE. Rock Seas, Frederick Edward Blacket Beaumont, 

Victoria-street, Westminster. 

833. ConTROLLino the Passace of WATER, &c., Samuel Farnsworth, Mans- 
field.--6th March, 1875. 

861. Roapways, TRAMWAYS, Srreets, &c., William Prosser, St. Luke, 
Chelsea. 

864. Drawine, Srinninc, and Twistine Frax, , William Bywater, 
Sweet-street Foundry, Holbeck.—%th March, iors” 

oe, Same Tuses, Alexander Reith, ‘Aberdeen, N.B.—lith March, 
1875. 

1308. MecHanicaLty Feepino Furnaces with Fuet, Edward Bennis, 

ithe New- the, Surrey.—1l0th April, 1875. 
us Treatina Fisres for the manufacture of Parer, Thomas Henry 
one, Grant-road, Clapham Junction.—17th April, 1875. 
“a =. mag 5 xc Water to STeaM BoiLers and similar John 








Johnson, Lincoln’s-inn-fields, London.—A communication from 
J Wertheim.—2lst April, 1875. 
1573. URING, &c., Paper and Paper Ciotu, and such like materials, 
e. en.—29th April, 1875. 
1936. CHAFF-CUTTING pilocummn William A 
27th May, 1875. 
1956. Sam. Hank or S#ackie, Flint Pag Ly! oburn- . 
square, London. —A communication from David Gran 
962. ASCERTAINING the Loss of Woo - Weicut by the Process of 
Wasnino, Peter Jensen, London.—A communication 
from Friedrich Bockhacker.—28th fay, ‘Vs75. 
| 1979. Sey-rworsTertnc Prank Levers for Pianos, Thomas Benjamin 
lowell, Acacia-road, St. John’s- —Slst May, 1875. 
| 2018. Drituine ‘Hours in Harp Supstances, &c., Edmund Edwards, 
, Chancery-lane, London. 
! 9029. Musica, Instruments, James Baillie Hamilton, George Edward 
Wade, and Richard William Okes-Voysey, Greek-street, Soho, London. — 
2nd June, 1875. 
, 2154. Conpensinc Exuaust Steam _from TRacTion and other Encines, 
Powley Alexander, P gs, London.—A 
communication from William Robert Rowan. 
2156, Maxuracrurine, CoLourine, &c., Parer, Leonard Cooke, Horwich 
2158. Steam Boiters, Henry Bingley M‘Farlane, Sack Sackville-street, Liver- 
.—12th June, 1875. 
2171. Steam Carriaces, Edwin Powley Alexander, Southampton-build- 
, London.— A communication from William Robert Rowan.—1l4th 


June, 1875. 

2211. Forwaces for Steam BomLe ers, Frederic Jolly, Horwich. 

2216. Currers for Ciiprinc Horses, Thomas Lovell Phipps and 
William Burman, Bi —l6th June, 1875. 

2238. Tar for Beer Exounes, &c., Abraham Butterworth, Rechdale. 

2239. Sxatixe Riv«s, Henry J: West, Stockwell Park-road, Surrey, 


oseph 
and Grosvenor te Joseph de Jacobi du Vallon, Llancayo, Epsom. 
a Aenpuer 7 Grates, Napoléon 


Ai xt 


d, Castle Doning 











Alexander Coste, Crosby-square, 
—A communication from Alexander Gouget. 

2245. Device for ApveRTistyG purposes, William Robert Lake, South- 
ampton-buildings, London. — A communication from Robert Dixon 
Bannister and Samuel M 

2247. Cusniowmnc the Piston and Sure Vacve of Direct-actine STEAM 
Eyoives, Jonathan Pickering, Stockton-on-Tees. 

2248. Sewn Macutyes, Howard Pratt Garland, San Francisco, California, 
U 8.—18th June, 1875. 

2254. paong ee Cy CorTro.tisG Ruxaway Horses, &c., William Arm- 

bb, Woolwich. —19th June, 1875. 
Le SHUTTLES, Stevenson, Manchester. —22nd June, 


foc: DRILLING Macuixes, George Huntington Reynolds, New 
Tek U —23rd June, 1875. 
2307. Sanco Prerarine, and PrREeservine SupsTaNces or Bopies Sor 


Dietary, Mepic INAL, and other 2 Hyatt, G 
gardens, "Hyd th June, 1875. 


e Park, 
— PR ee vin poliag 


cneee lee a the Commbatonee’ at 
its date. 








of such applications 
Saetasenn to onde seaBentions 
Patents within twenty-one days of 





List of Specifications published during the week ending 
‘ard July, 1875. 
699", 1592", 10d.; 3825. 10d.; 3826, 2s. 4d.; $827, 2s.; 3828, 


4d.; 4049, 4d.; 4055, 
8d.: 4075, 84.; 4078, 6d.; 4079, 

4085, 4d.; 4087, 4d.; 400, 
Sait, ad: 53, 8d.; 957, 1s. 


.” Specifications will be 
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se Spence ~~ of and Sums ex ls. nrust be 
reosipt San, wail payable at the ice, 5, 
Hatboro. Le sae B Bennet On Wosterett. ‘8 Patent-office, 
Chancery-lane, my ls 








| 
| ABSTRACTS OF SPECIFICATIONS. 


2168. Bacume Evecrroryre SHe.ts, W. R. Lake, Sationaton tolition, 
London.—A communication from J. 8. Brooks, "Pittsburgh, U.8.— Dated 


12th June, 1875. 
eee eee emt Ses Sok oe 
The shell is prepared for 


tion of backing and devices 
the wax, uheul any locking 


backing by pressing the cuts or forms in 
pay 


A bearer is a ee te 
a margin on The shell is laid 





shell. then taken and after 
face downward on the lower of two trued and parallel pia piston, edges nd juntable 
30th | straight edged rules laid on its margin on three sides. Then the w 
paeh i Genotennea after which the apparatus ha’ 
perly heated is canted up and the metal poured. This leaves a 
margin of copper around the backed shell which is cut off and the plate 
is complete, requiring no finishing. 
2234. Sarery Vatves, W. R. Laie, London.—A 
communication from A. Wilson, Vietoeta ndheaes lith June, 1875. 
These safety valves may be described as double val 


+h 4, hotles: 





of the water from the lowest portion into a higher portion. Suitable 
connections are cade be take the water from the lowest level, and such 
water led through hollow fire-bars or th: pipes alongside or through 
the fireplaces, wr by fans @ ataaiiel & 
4879. Stoves, H. H. Coventry, Westminster-chambers, Victoria-street.— 
Dated 19th December, 1874. 
~~ in the construction of the bell stove are, Rie) 
~~ he the heat given out by combustion of the 
sufficient to escape up the flue or chimney 
Secondly, to conserve heat, so that 
aes fuel wi rich the the stove may have been su: is consumed, 
the stove shall continue for a considerable 
warmth. Thirdly, to promote the circulation 
the space or room in which the stove is 
4380. Preumatic Raitways anp Tuses, 7. W. Bamimell, Westminster- 
chambers, Weatminster.—Dated 19th December, 1874 
Improved form of tubular-way and arrangement of valve, of lever and 
room, of pees ot = ways, of ways at intermediate s' 
permanent way, and of employed; also an im 
system nae of passenger A of g and parcels lines, for 
to large ci 
4384. — Improvers, W. H. Taylor, Barbican, London.—Dated 10th 
December, 1874. 
: The = oe in making Co See of a eo of 
norsehair c with a glazed or other lining and a cov certain 
kinds of leather or artificial leather. ae 
eons. Spootisc Yarns, R. Smith, Manchester.—Dated Qast December, 
1874. 


to be a source of 
aire, ed pa of 


ved 


The invention relates to the spool winding machines pov a poreising 
frame, containing two sets of sovebving ~-- dies, on whi ich the specie 

. The inventor subtitutes a revolving frame cunmiatanbee! two aohe 
of spindles, the empty spovls being on one set, and the filled 
spools being received from the revolving spindles on to the other set. In 

a Second part of the invention, a stud wheel driven by the screw shaft, 

ses a lever w actuates a ratchet wheel on the rev shaft ty 
effect the when reversing. To insure that the carriage move 
in a straight line the said carriage is moved by means of two pinion: 
gearing with a rack. 

4389. Morive Power Excines, J. £. Felton, Crantham.—Dated Zist 
December, 1874. 

The engine consists of a hollow vessel in which an armed drum revolves ; 
there is a shield on each side of the drum, which regulates the 
water on to the arms of the drum ; the water is on to the rw 
on each side by a piston at each end of the wy which pistons are 

towards the centre of the vessel by right and left-hand screws 
operated by wheels and worms, driven by mitre wheels carried by a shaft 
moved by hand; the shields are reversed by the 

the axle of the drum carries a fly-wheel and pulleys ; and 

us' may be employed to stop the engine. 

4890. Dyrxamomerers, Steam Pressure Gavors, Sprinc BaLawces, &c., 
J. A. V. Burg, Paru.—Dated 2st December, 1s74. 

The invention relates to wap my in dynamometers, steam 
pes guuges, spring balances, o similar instruments actuated 

means of a spring, and intended for testing, measuring, or indicating 
either al force, steam pressure, or the weight of 
bodies, and in which the power exerted on the sald spring is transmitted 
to an index a di dona index. The 
invention ist. Pe the said instruments, 
and especially in improved quick : and « easy means for regulating or recti- 
fying the acting of above-mentioned spring by suitably modifying its» 
working length. 

43901. Sream Excines, L. A. Wainmen aad B. J. Holmes, Leeds.—Dated 
2ist December, 1874. 

Oscillating valves are used instead of slide valves. The stroke of valves 
is regulatea through a radial arm and rods in connection therewith and 
the governors. 

4392. Secriona, Can, F. D. Brodhead, Boston.—Dated 2let December, 
1874 

This provisional specification describes this invention as follows :—This 
invention relates to a class of cans or kindred vessels in which the top is 

closed by a mouth se contracted that a person's hand cannot be intro- 
duced for the purpuse of Sempre med cae the » interior, @ prominent 
class of cans to which thi milk and 
oyster cans. This incention consists in the main in making the upper 
part of the can, or that which bears the contracted filling tube or mouth, 
separate and ——— from the main body of the can, in order that 
the two may be readily , TY- and ~~ readily 
cleaned, these two portions of 
other connection, which permits them to we readily 
readily united. This invention enables cans of various sizes 
various uses to be preserved at all times in a sweet and perfectly clean 
condition, and the benefits of such a result in a sanitary we 
culinary point of view cannot be overestimated. 

4393. Iron Sares anp Strona Room Doors, G. H. Chubb, 
churchyard, font B. Hunter, Wolcer humpton, and W. 
Peckham.— Dated 21st December, 1874. 

This ——— Bynes poe s of 
lining of safes, constructing door frame of strong rooms, 
of fastening the body plates of a safe on to its frame, also the employ- 
wet 6 see eee fasten into the bolt of a lock to sustain tho 
ese prevent its being drawn back in the event of the interior of the 
=U cut away or destroyed. 
pay Sprinos, L. Sterne, Victoria-chambers, Westminster.—A communica- 

yon R. Vose, New York. —Dated 2let December, 1874. 
etalli in f springs with longitudinal . tions <= from 

m ic of s tu corruga’ ex! 

end to end thereof. ing 

4895. Comsinc Woot, &., R. Fuirburn, Burley-in-Wharfedale.—Datel 
2st December, 1874. 

















- 


drawing-off rollers, and _— = S 
of nipping jaws actuated in the same manner as in a “‘ gill-box.” 
4396. Sewine Macuines, N. Wilson, High Holborn.—Dated 2ist December, 
1874. 

This invention relates, First, to an improved check lever arrangement 

for drawing up the loop of the needle thread in yee wpe shuttle 
oy Speeey De beeen Gn Sth eee gear arising 

shuttle in its race by the too early 

and the consequent striking 





tently left open, irely obviated the strain u; 

cotton is considerably and the noise or click incidental to 
the ordinary check lever or thread controller is avoided ; to an 
improved mode of actuating the foot aj ble to one ait’ sewing 
machines having an under my ee whereby in facility is afforded for 
manceuvring the clothin any desired direction by the hand of the operator. 


The above heads of invention are specially applicable to the class or type 
of sewing machine known | as the “Singer;’ Thirdly, to an improved 

bl to the above type of sewing machines, 
'y driven either by hand or by 
—s 





PY 
Si, 








there is in each ead 0 kg valve loaded with a direct weight to the 
lower valve loaded with the pressure 
latter feature of a steam-loaded valve is the 
essential peculiarity se | the invention. 
2235. Apvertisine Purposes, W. R. Lake, , London. 
—A communication from R. D. Banister and 8, Milligan, Geelony. Dated 
18th June, 1875. 

This invention eunsicta Se new Seine to be used for the purpose of 
affording facilities for the distribution of advertising cards to those 
persons who may desire them, and is suitable for railway carriages, 
cabins of vessels, omnibuses, rooms, and other chambers or compart. 
ments. 
anes Sewine Macnixes ror Sacks, Carpets, &c , H. P. Garland, San 


South atan.hreildi: 








Francisco.— Dated 18th June, ~~ 
This invention is int t upon the machines for 
sewing bags and the like, oo “which eT an eee 
consis' mechanism for a spiral n 


of actuating carrying 

sthread Yo unite the ages of the cloth or material prevented the 
needle, 

4877. Taxine Orr —_— Srop CYLINDER a mt net AND LETTER 

Press Macuines, J. C. Coleman, Kennington-road, and A. Holman, 

ving areas Landon Doi 1 ‘ae sabe @ 
em a at the rear of the 
or rings fitted upon it which bear 





can be dily A a wy 

skilled operators. 
48307. Carriack Pores, J. Colverd, Great T - street.— Dated 

Se GRRE TD 

e o le is in three pieces, the two side of 

steel or other suitable material to which are attached the pole pieces ; the 
back ends of each side are rounded and fitted with a — received in 
a socket sunk in the to keep the side 2 ome in position ; tes 
are fixed to the top and bottom of the tre piece. Rise, 


collar as near as possible to the 
three or four screw threads are cut to receive a 
corresponding threads cut on the inside, and one or more raised studs on 
the outside to facilitate removal. the collar, and sliding 
it below the junction of the | side wer part iA the pol 
both horses are released by the side pieces coming awa’ email stud 
is placed on the pole below the side pieces to prevent A collar alippiag. 
4398. Ramway Carriace Axte Boxes, J. M. Burnup, Clementelone, 
London.—A communication srom C. E. Barber, Berlin.—Dated 21st 
December, 1874. 
ph... bencing for for the journal is made adjustable in the 
= ee eee reais ot plate inserted Ae pis) it and the hres] 
eld in tion secu bolts. ae axle is fi 
near the shoulder of the | \ournal with a double collar, which works 
le box, 





upon the 
pA DAT Fg ft, 

arranging revolving shaft of the band 
suit various sizes of Thirdly, in 
ive 


to mo x 
Sra, Ce ae Ned the printed eheote ond to convey 
from cylinder to the take-off board. 


. 
s 








in a chamber forming an inner extension of the 
4400. fa — A. Hugon, Red Liov-square, Holborn. —Dated 


FE nape wreny ‘in the arrangement and np tee eh hw 
po Ethel my frames for jams the poner ag A oy ape F 
h in the 
| mod holier is attached to vol belie, or chains passing round aa 
tted to spindles, which when le to revolve cause the sliding picture 
holder to advance to or recede from the lens. 
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4401. Arracuixe Hees ro Boots anp Suors, C, Stewart, poner a 
Dated 22nd December, 1874, 
The features of novelty which constitute this invention are the per- 
forated plate and the construction of the heel. 
4403. Traps vor Sinks, Drains, &c., H. T. Davis, Lewisham-road, New 
cross.— Dated 22nd December, 1874. 
On the top ge ac ap heped cylinder the inventor affixes two circular 
perforated pla upper plate revol on a spring fixed in the 
centre. Heat py affixes tu working on grooves or slots = ~< 
lower sides of the perforated plates. The leven end of the 
is covered with a stop or plate, and when depressed by the action of the 
i presen down on the top of a pipe from the 
bottom of thi ‘lind the noxious gases arising from 
the sewer with which the aah communicates, at the same time the blank 
spaces in the upper plate cover the holes in ‘the lower plate. 
4404. Liautine ano pceines qe Lamps, 4. Munford, South Petherton. 
wing Dated 22nd ni 2nd Poooese. Ibi 4 de 
is provisional specification des arrangement by which street 
lamps may be r <p and extinguished automatically simply by varying 
the pressure in the main. 
4406. Pitts, W. Darlow and H. Fairjax, West Strand.—Dated 22nd Decem- 














ber, 1874. 
This havens consists in incorporating with - ae convenient pill mass 
or oO magnetic oxide of iron or si 


mupoun compound or 
mixture of iron, steel, or other substance capable of of being Inagnetised. 
The pills are then made up in the ordi way, and are  sioowende 
magnetised by teleearre them through a hi of copper wire, through 
= an — rrent is passing, or by any of the o' known methods 


4407 cae AND CLosixc Wispows oF Hansom Cass, IW. Johnson, 
Shefield.—Datel 2 Deceinber, 

The object of this invention is to simplif and facilitate the opening and 
shutting by passengers of the windows of cabs usually aie known 
as Hansom cabs, and which have sloping d 
4408. Apsystive anp Lockive Wueets or Tramway Cars, J. T. Kirk- 

wood, Yeo-Vale, C. 1. BE. Broei Villas, New Cross, and J. 
H U, Lyndhurst Grove, Peckham.—Dated Dud December, 1874. 

This said invention relates to novel pparatus for adj sting the wheels 
of tramway or street ayer cars or vehicles, and is designed to 
be applied to t or drawn by engines, nea en 
the explosive foree of | gas heed, steam, or other engines to keep 
from lea the line when over points or around curves, and 
to prevent friction and abrasion of the flanges of the wheels against 
the rails. 








4409. Suips’ Rats on Butwarks, W. Meal, Queen's Gate-garidens.—A 
aaa Jrom RK. W. Newbery, New York.—Dated 22nd December, 


874. 

me nature of this invention consists in the eo nee of ‘rails for 
vessels in sections, and of such 1 that these 

will serve Pon | cade aes rafts. lt also consists in the means for 











4410. rtm haan FOR Tramway Cars, J. T. Kirkwood, Yee Vale, Bide- 
Jord, C. 7. B. Lascelles, Brockley Vill us, New Cross, and J. Hall, 
“‘Peckham.— Dated 22nd December, 1874. 

This invention relates partly to the iliar construction of engines 
which are worked by the explosive force of a mixture of gas and atmo- 
spheric air, and which are designed to be used for various purposes 
place of steam and other engines. The said invention also ites to the 

of these pulsion of tramway cars and 
other vehicles. The said engine may be constructed either in the form 
<a6 = aie. Gnade. bomen aa eae ae 
after it, or may e structure of an 
ordinary tramway car or other vehicle. The said invention also comitate 
in the novel construction of a brake for a tramway car propelled by the 
above described gas engine or other engine. 

441L Locomotive Escryes, J. H. Kitson and J. 
—Dated 22nd December, 1874. 

The first — of these improvements relates to certain adaptations 
of brake power to y in one or more cy! 
either the full or reduced boiler pr 


or pistons, 
blocks are forced against the engine wheels, The Second part of the 
i vements to the constru 
Baldwin or swing . 
4412. Rectsterinc Numper or Persons, S. 8. Allin, Middleton. —Dated 
m ..- December, 1874. 
Pn hy ah Fg Foie esp dy 
steps so as te person 
air of stop ws arrngedfo persons to Sats etek cay rete 
tion being effected. 
4413. ReoviatixG anp Coytro.iine Fiow or Liquips, J. W. Powell, 
Bermondsey.— Dated 23rd December, 1874. 

This invention sists in impro ts in the construction of 
ratus and valves or waste water preventers for regulating the su of 
water to water-closets, urinals, -hand — and baths ; also in ball 
valves for the supply of water to cisterns and otherwise. The first im- 

the construction of a s Fegulstar to be placed under 





8S. Batchelor, Leeds. 








THE ENGINEER 


Juny '9,: 1875). 








=> tm oa ites a waten mtn, eaitin to this. invention ; 
this tester is then filled a clear w: up to a volume of 125 grammes, 
and the solution precipitated by means of neutral or ammonincal salts 
salts.of lead, » copper salt, salt oftTitan, or organic alkalies, such as salts i 
cinchonine, quinine, or strychnine, in — a of paese grammes 





for the 125 grammes of liquid phere mentioned. is thus obtained 
the volume of i whic licat exactly hem genie of tannin, 
in centimetres on 


which is the object sought, whieh quantity is engrave: 
the conical test.glass. The tannin a shee te rtioned or titrated 
by the soentination of the weights, volumes, = graduations, whatever 
the form of the vessels employ 
44225. Corkino or Storrixa Borries, W. EB. Gedye, Wellington-street, 
dStrand.—A communication from J. B. Granjou, Chatonnay, — Duted 
23rd December, 1874. 
apparatus consists of a guide cor moving vertically on a frame, 
its traverse being limited at the lower end by two pins, to permit the 
corking of bottles of any height. A piston serves to push the corks 
during the corking, and a pin or red passed horizontally through it — 
ou to the guide cork, and acting as a stop, makes it t impossible 
the cork too far into the bottle. A lever arrangement is used for hated 
the piston, but any arrangement mp S used which will produce the 
same effect. The frame is set upon a basin intended 4 catch any liquid 
from a bottle whicl may be accidentally 
SOAR, Aonene Saretry Va.ves, W. Caldiwell, Leith. Bales 23rd December, 


This invention has for its o! mrt improvements in the construction of 
= in connection with spring loaded safety valves, to allow of the spring 
is on the saf ve or not, and to 

posses its —— tnwth 3.4 needs be. fon Ry ces re ae relate to im- 

proved means the pressure n the ng and of adjusti 

the pressure which can “a put on the valve =e yosting 

4427. Hypraviic Presses anp Pumps, W. T. Mann, Liverpool. ~A com- 

munication Jrom J. Wetson, Caleutta.—Dated 23rd December, 1874. 

This provisional spe ifcation refers to James Watson's letters patent of 
28th October, 1869, No, 3123, and describes means of making 
scribed in tha ‘spictdnation of thoes letters patent self-acting. It also 

escribes the making of the end easing doors of the press self-acting. 

Mies a self-acting relief valve. Also a check safety valve, and ether 

arrangements for — the recoil and the juseping of the safety 

valves of i) apemee, So a safety or stop top rams of 
the press. construction of the valve boxes of “the press and 
pumps with shifting seats. 

4429. Pires anp Tupes ror Smoxkiya, N. L. Tindel, vevounialaaegh, 

Queen Victoria-street, London.—Dated 23rd December, {187 74. 

The stem contains or is formed or fitted with a ‘hollowed, grooved, 
recessed, trough-shaped, or perforated tube or inner stem, to receive the 
nicotine and ae deleterious oils and products. 

4430. NEEDLE ESPECIALLY APPLICABLE FoR SoroIcAL Purposes, D. 
Oppenheimer, Watling-street, ion.—A conuenication from H. M. 
Jenkins, Kew York.— Dated 2rd December, 1874. 

This improved needle has its head end split to form jaws ha their 

ends be and their inner sides or recessed longitudinally, 

and they are provided with a downwardly inclined pin or stud extending 
from the inner side of one jaw to or nearly to the jaw. 

4431. Purirication or Water, J. A. Wanklyn, Charlotte-street.—Dated 
23rd December, 1874. sii x 

The object of this invention is to extend the application of the Clark 

process to those other waters to which it is not at present applicable, and 

this object he attains by the use of carbonate or bicarbonate of soda, or of 
other soluble carbonates or bi mates which will effect the decom- 
ition of the salts of lime and magnesia, and yield carbonates or 
icarbonates of lime or nesia, to which the usual Clark process is then 
ble. After having thus treated the water renagee og sme asm somal salts 

me or of magnesia other than or in conjunction wi mate of 
lime, the inventor then wodbnny the same to the eibmeat S of tT niet is 
known ~ \- awa It will then be evident that the papin in, Lan pro- 

cess wh escribed may be employed either as a 

sreente — ~~ pan Res with the ohne or Clark's process, in order that the 

esired results may be sim obtained. The amount of soluble 
eh or bicarbonates to rege employed for effecting the softening of 
the water will, of —s depend upon the amount of the salts of 

aud magnesia contained in the water in a form. other than that of bi- 

Toy ny = a — - the a — bicarbonates employed 
uivalen ions hose or compounds contain 

in the water to be treated tid ae 

4492. LEATHER OR OTHER STRAPS OR Banvs, J. Lake, Manchester.— 

— _ yy 1874. a 
e novelty o! vention consists in Ing or « tin, vs 

loops, or studs, in connection with or without os stable lobes ia 





4444. SappLes axp ~~ Girrus, J/, 8 Wilton, Bishep's Stortford.— 
Dated -_ December, 1 

The of this invention is to a es the injury to which 
riders are liable when thrown forw the pommel saddle. To 
this end the inventor ctits away the rising 7 
pommel, leaving an opening at that part throngh the saddle. 

4445. Coverisos AnD Liouts ror Vauits, 4. V. Newton, Chancery-lane. 
a4, communication from J. T. Foley, J, W. Crump, F. M. Condit, and 
. Frink, New .0rk.—Dated 24th December, 1874. 

This yn relates to what are known as vault lights, and Ey hgkte 
lights, to the coverings of subterranean structures generally, to sky lights 
and to lights in floors, and is applicable to other stradbaree in 
which circular plugs of glass are inserted nto a setting or frame of iron, 

wood, concrete, or other material. It consists, First, in a novel method 
of securing the glass plugs in the frame or setting, and, Secondly, in a 
novel coneernction of the glass plugs for the effic’ ent diffusion of the 
light, 


ee. — Biocks, E.§R. Wethered, Woolwich.—Dated 24th December, 


The ‘Dheot of this invention is, First, to provide a pulley block which 
may either be used as an ordinary pulley for pares: she or lowering weights, 
or as a friction pulley, by which the rope w over it may 
have any d amount of friction iustaetanebaaly applied to it to 
retard or to stop its movement. | The invention also relates to friction 
blocks, constructed with three or more sheaves or pulleys, over each of 
which’ the rope is lex the pulleys are mounted between ‘side plates or 
cheeks. Some Sof the pull are mounted on A iy fixed in the cheeks, 
whilst one or more of pulleys are carried by tee through slots 
in the cheeks, and are movable to and from the fixed pulle 
or. CrnvER Sirter, &, Smith, Lombard-street.—Dated ue December 


™m ee bol of novelty of this invention consists in sifting cinders by 
placing them in a wire gauze or perforated metal eylinder, and rotating 
the said cylinder in a box ov case. 
4449. Arracuine Tremines To Metatiic Bepsteaps, M. A. Dearden, 
Bathy.—Dated 26th December, 1874 
A method of ai or suspending valances and other trimmi 
spotal bedstende te bed by means of a series of metal hooks ar fat 
metal bars or rods, affordin, great facility for the putting on or removal 
of such trimmings combined wt of 
. Reaucatine Exuaust buns ty onpER TO Heat DitstiLLarory 
Apraratvs, L. R. R. Comte de Beaurepaire de Lowvagny, Grivesnes.— 
Dated 26th December, 1874. 
This relates to automatic a) 





tus whereby the entrance of the 
exhaust steam from steam es into distillin, apo ¢ distilling 
apparatus is made regular. e apparatus cop an inter- 
mediate reservoir, into which the steam is led from the iS through a 
valve, the action of whichis controlled through levers by a fluat in an upper 
chamber in connection with the lower part of the intermediate reservoir. 
4451. Weavinc Harvess, Curtains, Buinps, &c., J. Wilson, Newmilns.— 
Dated 28th December, 1874. 
The features of novelty which constitute this invention ~ First, sat, pene 
perforated boards by 


the warp threads by means of 
hodkiles hitherto ,and the more ot m8 ae EN 


idles or healds as 

therewith. Secondly, presen’ ting a different shed of the warp threads to 
each stroke of the rove or figuring and ground shuttles, and the me- 
chanism for effecting the same. 

4452. Treatment or Ory anv Farry Matrers, G. W. Bentley, Kenning- 

ton Park-road, London.— Dated 28th December, 1874. 

Some or all of the following particulars, that is to say, d by air 
yassed over chloride of calcium ; extraction of grease, whether oily or 
tatty, by carbon bisulphide or some hy: we or ainylalenhol distil- 
of the oil or fat and of A wt washing or 


or the reco 
rs or vessels, 


very 

clean a and eres t Suitable arrangement of toe 

one revolvin, the other. 

4455. yon Sher tat eer Encises, 1. Clayton, H. Clayton, jun. 
and F. Howlett, Woodjeld-road, Harrow-road, London. —Dated 28th De- 
cember, 1874. 

This invention has for its —— improvements in compound recipro- 
cat engines to be w: oe ty ateam or compressed air, and relates 
capeabiy' ts thigrosed ac modes of aetuating the valves of compound reci- 
procating engines, in which the high and low-pressure cylinders are 
teratged, one within the other, or otherwise directly connected and 
wi together 

4457. aggre, D. Wing, Kingston-vpon-Hull.—Dated 28th Decem- 
ber, 1874. 

The inventor attaches the shoe to the horse's hoof without nails by 

forming it with a continuous clip embracing said hoof, and jointing it 





hase te un the ends of driving bands, by ting them a 

by a solitary cotter or bar through holes formed the or 

near the inner ends of ye or arms, by which means d: 

belts wom Aaa di cted by the application or withdrawal 

ie the yt or -—_ colte, which, whee in use, lies in the angle of the 

junction of 

4433. Dverxo axp pay eg J. &. Selon, Hatton-garden, and R. Pinkney, 
Bread-street-hili, London. —Dated 24th Deceinber, 1874 

__ This invention relates to improvements in dyeing aah and in 








vemen 
the seat of a water-closet, and connected to any ordinary 4 
cistern 





controlling an ordinary water-closet valve ed under the seat, +The 

third improvement consists in the constru of a valve which, piety - a 

supply or of water is required, must be first raised and then 

released so that — valve cannot be The fourth improve- 

meant qunaiste in am: fox ved construction of bal! valve, and cam lever 
it for he same. 

4414. cuca Waters, W. A. Ross, Belfast.—Dated 2rd December, 


Te ~ -2aelash a a hare or A or hence reservoir with double walls of 





slate, copper, or —-d ee 
an intervai to receive ice or “1 ci edaaes He a pipe 
om vessel containing ice or other ppp on its 
am the genarties te Haye ae oun eee process of t 
manufacture or t t apparatus 
of fen Bimeet sna! india-rubber, 


lass, 

conatrsted of lan, porcelain, earthen nection with lignum vite, or 

other acid-resisting substance, or with metallic substances 

coated with silver, naphtha, petroleum, or other acid-resisting fl ~rorsoreng 

4415. Borriino Apparatus, W. A. Ross, Belfast.—Dated 28rd December, 
1874. 

The inenter uous cistern smoglin db cud throttle valve or ball-cock, 
— poe ten false ame ead containing ote wigeh 
receives a tray or con 
which, on pat oe carry down =n fate bot lift the opposite one— 
also a row or rows of syphons having a short limb resting u ay 1 
cushion within the cistern, oops therefrom by the ghie 
and a long limb furnished with a loose bell or sunete quits 
mouth or neck of tise bottlo apes thas Hants of the syphon. 

4416. Preservation or ANIMAL AND VEGETABLE SupsTAnces, 7. I. 
Baker and A. G. Steed, Tonbridge, Kent.—Dated 23rd December, 1874. 

The matters to be preserved or protected are in a chamber with 
a close fitting door or cover, and such chamber is formed with a casing or 

acket to receive water or other cooling media, which, a pas- 
sages, is capable of circulating therein. Atmospheric air is withdrawn 
from the interior of the pe we by exhaust or other suitable means, 

Such chambers are suitable for transit on rail or other roads, ships, or 

vessels, or as parts of permanent buildings. 

4418. Sream Borrers, H. A. Bonneville, Parvis.—A communication Srom 
D. Artige, Grenelle.—Dated 23rd December, 1874.. 

The mvention consists in separating the heating and steam boilers 
one from another, and in connecting the same together only with water or 
steam pipes, and ‘also the steam domes together with steam pipes. 

4422. Permanent Way, W. E. Gedge, Wellington-street, Strand.—A com- 
munication from J. P. Besseling, Neufchateau.— Dated 23rd December, 
1874. 

These ee ates ren consist, Fi: in the use of blocks or 
sleepers than those in ordinary use, but two for each ach length of rail 
placed so that 7 . part comes level _ the ground, 
the others Dey or chairs intended te receive 
pag vn Dog clea Vie on of these base or chairs upon the blocks 
or bbe gah wood screws “ead be uare nails similar to the 


ASCERTAISING QUANTITY O¥ TANNIN IN nf kat Supstaxces, #. E. 
Gedge, Wellington-street, Strand.--A communication from L. A. Beavulet, 
Paris,--Dated 23rd December, 1874. 


This process of proportioning the Lrmcceed ey yA heePba rh caper tabla 
fe wees pe prom ated teste: i the vo or tales fi 
n gal an ua’ re, e opera’ ve grammes 
a verised oak bark, or five grammes of any other tenni ing material 
ich it ix desired to analyse boils it in several waters, so as to extract 





for such and nia in the cap t 
pr pa wie of vietie sak of onde ae ees sy 


dium, for the pu of dyeing and printing in con sy He oa 
dyaing and Fin agents, such for example as ne ic vegetable, 
or artifi produeed dyeing or ing In 
tise dydting 2908 prising sosterinis and te euch Genter an eke sas 
ma’ an uantity as shall 
the rea spout. > thst the’ colon ww be a 4 material to be 
dyed or printed preserved intensified, and that the dyeing 


4434 Expansion GEAR FoR Steam Encines, H. Woods, Salford.—Dated 
24th December, 1874. 
i. freer eusions a pay rem iat, 7 rao works a en block 
governor uate 3) cut-off piston valve fitted 
within the valve. 
4485. Urmisine Execrric Licnt, C. BE. Powell, Binfield.—Dated 24th 
December, 1874. 
The lamp is constructed so that the carbon points may be placed in 
_—. and the share closed above = — in any one lamp in which 
e vacuum may have no’ ect same 
circuit. The ia weed 3 pape yyy which 
canses a plug to e depressed by he external a. § so as to remove a 
from one of the aed a the current of electricity to pass 
oie on the carbon ts. On the vacuum in the lamp ceasing the 
online will i, back and the poles will —— reconnected by the spring, thereby 
effect on other lamps in the circuit. 
ss ror Steam Pumpre Enornes, F. B. Saxby, Liverpool. 
—Dated 24th Deceinber, i874. 
This Pty pe ¢ in leading the exhaust steam through an 
pone pi in a condensing vessel. Round this internal pipe is fitted 
india-rubber valve. This valve is attac to the 
poate vessel below the water inlet orifice, so that the water is 
sucked by the action of ie eee 
4 the internal pipe, the valve 
The suction pipe of the pump is attached 
the pump maintains a vactm in the 
to e strength of the valv 
‘s<e7. - ses = ram AND tag Miyerat Waters, 2. Ellis, 


Mision ees quabaakanaptieeaiie them through a jet apparatus 
having induced current action. ' ; 
4440. Reoutatixe tHE Suprty or Arr To Furnaces, 7. S. Prideauz, 
Granville-place, Blackheath. — Dated 24th December, 1874. 
This invention consists in certain im in the patentee’s 
tents of lith August, a No, 2227, pe rt 24th, 1872, , No. 3898, 
ad the same object. First, the bar’ forming part of Nee automatic me- 
hanism for fitting the lid of the air chamber instead of eee rf 
sand ty the ourfesvel thohelia: on whiets Ste ould seated, and allowed to 
fall heal gy me door being closed, has two studs fi 
eng an The thread of = helin velasd: oni Gov hk fits into the 
9 tg the studs, so that the under face of the helix draws down 
the bar, upon the door being closed. Secondly, in enclosing the 
aid ye of the piston rod in a conical sack, povmnen dae ae 
the wider end affixed to a rim formed for that purpose on 
bottom of the ea one. Se merrener. satin enaied. ite te 
bottom of the piston rod, 
4442. Coveninc Loaves or Sucar, &. Pulaford, Hull.—Dated 2th 


December, 1874. 
of canvas or straw board or mill board, ' 





bao emapns ad ve nati material, a ates Ge leaf, and a board 

or 1 or sugar anda 

or pts on the batoan Cope wean nails, or their 

eq veeligts, conten the atte ia'the board 

4443. Sur's yee eae Nicholson, Southampton.—Dated 
24th December, 1874. 





all the tanni —. principle ; then brings the volume of this solution to the 
measure of a litre, either by reducing it or by adding the necessary 
volume of water ; thirty grammes of this solution, reduced toa half litre, 


curvature from the palm or fluke is carried up to the crown, and 
inside better holding power. 


in. two parts which are firmly secured, when the shoe is in 
place, by yet or hi locking bar. A lining or seating of india- 
rubber may be in between the shoe and the hoof, and an addi- 
tional wearing surface may also be attached to the shoe. 

4458. Carnonare on Bicarsonare or Sopa, H. Mulle:, Dusselors.— 

Dated 28th December, 1874. 

This invention relates to apparatus for the manufacture of carbonate 
and bicarbonate of soda by the so-called ammonia process, the said 
apparatus being also applicable for use in other chemical poceress im 
which it is required to bring fluids in Intimate contact with gaseous 
matters. 

4459. ArriricuaL Skrvs, J. H. Brown, Regent's Park-tervoce,—Dated 20th 


December, 1874. 

ents consist, First, in being able to 
produce the articles by paper machinery and giving them all the cbarac- 
teristics of the finest ve! and mt at a cost of the best white 
papers; ee, ens skins for —_ and ey 0d bags, and me 4 
receptacles, for bookbinding, y sofas 


, oan, Med leat he as 

durable, at from 30 to 40 per cent. less cost than leather. 

4460. CLEANING AND PottsutNo Boots, D. L. Davis, Dublin.— Dated 29th 
December, 1874. 

Circular brushes adapted for cleaning and polishing are 
ndle driven by a treadle or ctherwise, and the boots or shoes are 

cleaned and policnad | by bei: against the revolving brushes. 

Boots and shoes leaned anid and volts on both sides of the machine 





ted on a 





at the same + a 

4461. Ixsrrvcrixe iy THE Art or Swrumine, J. 8. Levett, Edinburgh.— 
Dated 29th December, 1874. 

The feature of novelty which constitutes this invention is the eon- 

struction or com of the apparatus. 

4462. Wicks, J. Protheroe, Surbiton.—A communication from P. Protheroe, 
Halifazx.—Dated 29th December, 1874. 

This invention consists in forming i bystible wicks of asbest 

am. ° ae aNp Steen, J. 7. Kirkwood, Cheltenham. —Dated 29th December, 





These ‘improvements consist in using and mixing peroxide of iron or 
any other oxide of iron with the iron or steel contained in any con 
or other suitable vessel. And also at the same time or at any more 
convenient period the inventor introduces atmospheric air, steam, or 
other gases or vapours, mixed or unmixed with yon ee air, whieh 
imo pre, the ns surface of the slag and molten metal for the purpose 
pu e sam 
4465. Macuine einai anp Houpers, 7. T. Lingard, Manchester. 
tak seth Be mber, 1874. 
to the use of whose cutting portions are 
wo ante have Ghee er adore eh tar sides or 8 meeting in 
pot form of a point or cutting edge. The tools may be made in the form 
, or other suitable shapes, and the holder is 
a to receive and retain them in poe position that one of the 
or cutting ‘h the sides converging thereto 
forming cutting portion of tool ‘shall beyond the holder. 
tool holders may be made either to fix the cutting tools in one 
denned direction, or the le or direction of the projecting pent or 
may be varied means of an ad 
itself. The sapdlen of the tool holder which g eg cutting tool 
have an adjastment in the tool holder itself, which its the an; 
Sant g tool to be adapted to the work to be org 
. Forwaces ror Steam Borers, J. Marshall and J. Lister, Gains- 
gh.— Dated 30th sapere veil 1874. 
vention has for its object the providing of better facilities for 
the ut! utilisation of straw and other light material as fuel - generating 
steam and other boilers, and consists mainly of an jedepser 
dent fi or furnace to be used in connection and cunbinetion 
he he extineey sre box Such fire om th furnace may be either _ 
ie 


or ordinary argon or may be 
tuned airman , but 


such a manner that the products of 
ion therefrom pass under the bottom of and into the fire- 

bos.’ sy ‘cosipestions with the a teed re sgyy ons pres isa De pnage gg 

for raising the fuel from the fire gra‘ of one or more bent 

bars worked by a lever, the effect ot M yhich is ae lighten and 

induce quicker draught and combustion. een the boise, of of ie) 

dire box ‘upd tha foot tube a postal guava pile 1 ire 


ae dy att constructed as to adm meurrentof alr above 

the burning fuel to assist combustion and prevent smoke. fea or ta 
furnace as above described arranged with an cessinalie noting 
apparatus in accordance another part of the Srention. 


4468. Ventitatina Buiipines, &., 7. J. Hogy, Fleming-road, Kennington 
Park.—Dated 30th December, '1 1874. 
The novel features of this invention consist in the use of a suctional 





The anchor will be made thin on on its edge and broad on its flat. 


‘ 


or exhausting chamber into which the impure air is drawn from a room 


or oO 


reser 
oxtet 


eet jwmenwdaeseeetoht 
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or other situation, such chamber havi 

internal rotating fan wheel; the chamber is connected by 4 a 

reservoir in wae » amend rotary fan is piantd..ond thence fag ie 
veyed toa condenser by a pipe; non-return valves are app! 

pend P the tter is provided with an air box into which 

external air is admitted to aid the current, the air box having a valve to 

prevent ogress of air from the condenser to the inlet air pipe. The 


perforated shelves ont | an 





before they lately commenced so rapid a rise. But when the 
3d. was paid, the men worked three h longer per day. 
They are now therefore better off than at that time to the extent 
not only of 3d. per day, but to the extent likewise of the much 
shorter time which they are working. The relative position of 
their employers, on the other hand, is very different. There are 


current then 7 ds toa 3 , and isfurther aided by external | colliery owners who are selling their coal at as low a figure now as 
adr im at right angles into an a cut eray mares peed they got for it before the working hours had been lessened and | 
of its length, | In other examples the discharge tube pensed with, | when too they were paying At the same time | 


lamp ventilator. So also for sewers, 
ships, chimney flues, or ; one or more portions of the invention 


and the current is conveyed toa 
otherw: 
are dispevsed with or slightly moditied. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE quarterly meetings of the ironmasters held in Birmingham 
to-day (Thursday) and in Wolverhampton yesterday, have resulted 
in the announcement of the reductions that were ex 
Lilleshall and best Staffordshire all-mine hot blast pig iron has 
been reduced 10s. a ton, which leaves Lilleshall hot blast at £4 10s. 
at the furnaces and £4 15s. delivered at the mills and forges in 
South Staffordshire, both long weight. Good brands of hematite 
forge iron were quoted at equal to £4 6s. 6d., long weight, 
delivered in Staffordshire. This reduction, together with the drop 
of 2s, ‘a ton in coal, justified a reduction of £1 a ton in the prices of 


the leading bars, and this was the reduction declared. us the 
quotations of Messrs Barrows, of Messrs. , and of such 
like firms, became £10. The Round Oak iron of Dudley is the 
usual plus 12s. 6d., his lordship’s i merchant bars 
£10 12s. 6d: Best sheets have likewise down 20s. 
This is the reduction a cake Gs auie Fane 


win, of the Wilden Works, Stourport, and of the Stour 
Works, ym 

It will, however, be generally endeavoured to give way as little 
as ible in sheets, and in the produce of the chief houses that 
mainly make singles. Those sheet iron manufacturers who do not 





regard themselves as bers of the TF iation have 
determined to make no change. They held a meeting yin 
Wolverhampton, and they have politely communicated to me the 


resolution to which they came. ir communication is: “ At a 
meeting of sheet iron makers held at Wolverhampton to-day, it 
was unanimously resolved that having regard to the reductions 
that have been made from time to time in the 
sheet iron, and in view of the present rate of wages an 
material, there can be no further reduction made in price.” 

As was to have been expected, this resolution was to-day very 
unfavourably criticised by consumers of sheet iron, who mostly 
declined to give out orders u such terms. They assert that it 
will be utterly impossible for the makers to long uphold their 
present action. ; 

There were some orders given out for best Staffordshire bars, 
for some best sheets, a few boiler plates, and also for hoops ; but 
the busi done in finished iron was not up to the usual quarterly 
av Merchants declared that a reduction of £1 a ton is in- 


sufficient to occasion leading consumers of South Staffordshire 


ices of 
cost of 





2s, 6d. per day. 
the wages of the thick coal colliers are down to 3s. 6d.; 
lower than 3s. 6d, they have not before been since August, 
1863, when, however, as was the case with the thin coal 
colliers the men were working eleven hours. “ Per day” in 
reference to colliers wages, it must not be forgotten means, | 
per “stint,” andthere are many pike-men in this district who | 
make atleast two days in the eight hours, In truth there are 
some who decline to go down ess they are allowed to do two 
days’ work before the eight hoursis up. Aad concurrently with 
the eight hours has been the Miners’ Regulation Act with its 
attendant costliness. There has been a meeting of colliers at 
West Bromwich, where at it was resolved to accept the reduced 


The determined attitude of the colliers who are on strike in the 
Warwickshire coal-field is being spoken of as indicative of the in- 
ability of any prolonged resistance by the firms upon whom the fight- 
ing on the masters’ side now devolves. It is not to be expected that 
these colliery owners will, unaided, continue a s' le by which 
those are to be benefited who are not being subj to the losses 
which these have to endure, In the face of such an opposition as 
the men, — their union, are capable of exercising, it would 
seem unlikely that even combination by all the celliery a comps 
of Warwickshire would be successful. The unionist co! are 
understood to be fe oweny | 12s. a week, and the non-union men 6s,; 
and this amount of pay the miners ma: expect, if the strike is 

for an indefinite period. In addition to this union 
elp, many of the women who form part of the households of the 
colliers on strike are ae bee ee shillings a week in embroider- 
ing women’s apparel with glass beads. It is questionable whether 
the firms suffering most by the strike are amongst those who were 
originally most to the settlement of the dispute by arbitra - 
tion, which the colliers demand. It is no secret that in Warwickshire 
and in Staffordshire there are colliery owners and ironmasters who 
do not object to arbitration. That there should be any objection 
to arbitration by the Warwickshire colliery owners is by its 
advocates thought the more surprising, inasmuch as the 
average prices which they have been getting for their coal proves 
to be very much lower than had been th t either by the open 
markets or by the colliers themselves. h such an average the 
decision of an arbitrator would seem to be almost of necessi 
more in favour of the masters than of the men. Nothing coul 
be more satisfactory than the manner in which the men haying 
turned out are now behaving. The public are aware of the readi- 
ness with which they have accepted the temporary educational 
arrangements that have been made in their favour. 

There is a healthier tone ing the i and the dis- 
trict trades. Naval and marine ironworkers have not too much work, | 
but improvement is soon anticipated. There is only a _— demand | 
for wrought iron bridge and girder work; ironfounders have no 
cause for complaint ; steam and boiler tube makers are experiencing | 











finished iron to supply their wants with anything like the freed 
which is necessary in order to a revival of the industry. They 
express themselves confident that another 20s, will come off before 
long, and they are unprepared to advise their customers to pur- 
chase at £10. E 

Cold blast pig iron was reduced 10s. per ton after a meeting by 
the SI hire makers this afternoon. At the same time Shrop- 
shire was brought down 1s, 8d. per ton; as with finished so 
also, and in a more conspicuous degree, with pig iron, the market 
was very dull. The prospects of the immediate future were not 
deemed sufficiently encouraging to tempt purchases. 

The severity of the present competition with native pig makers 
by the blast furnace proprietors of other districts is more than ever 
complained of. It has effectually ry Gye the relighting of furnaces, 
and there is fear that it will not counteracted by the recent 
reduction in coal. Ironmasters’ difficulties are rather in 
than lessened when in addition to the Dye 
they hold miming property; for much of the ore which is needed 
in the carrying on of a furnace can be brought and the requisite 
mixtures secured from other localities for less money than it costs 
to mine the stone in Staffordshire. The losses by reason of the 
eight hours, incidental to the working of ironstone mines in this 
district at a time of low prices, are now being greatly increased by 
the operation of the Act, which includes ironstone pits within the 
different classes of a a, OF ery is rated for local taxation, 
This last additional burden imposed upon the ironstone mines of 
Sovth Staffordshire will have the effect of augmenting the cost 
of producing Staffordshire pig iron, in many cases as much as 2s, 6d. 
a ton 


of furnaces, 


The determined attitude assumed by the finished iron workers 
as displayed, not so much in the resolutions to which they had 
come at their mass meetings before the last two sittings of the 
Conciliation Board, but main’ ey the resolution which they adopted 
at their meeting on Monday , is being much discussed in iron 
trade circles, Whilst in Wolverhampton, last Monday, the 
masters were receiving the report of the Conciliation Board, and 
were deliberating the best course to be thereon pursued, the men 
were meeting at West Bromwich, and determining to abide the 
issues even of a strike or lockout rather than have their wages 
reduced, unless such reduction should be ordered by an arbitrator. 
The arguments used at the Conciliation Board are being Ge 
They are, in substance, that the men clearly expected that an 
arbitrator would give them all that they are asking, but that if he 
should not so award, then that they would practically reject the 
arbitrament. Nevertheless, there are ironmasters who do not 
hesitate to express their readiness to accept arbitration, even with 
this fear upon their minds, rather than that the industry of the 
district should be stopped. It is evident they see from what has 
been published of the men’s last meeting that there we Ree oe 
desired by the operatives which will afford plenty of di 
hereafter, and will leave room for further serious diver- 
gences, unless some one should pronounce with authority 
upon the course to be taken. But it is feared that the 
pronouncement will not be with such authority as the ironworkers 
will recognise, if it be in opposition to their immediate interests ; 
and this appears to cause. other ironmasters to hesitate upon the 
arbitration question. Confidence is, however, e: in the 

ility of the Conciliation Board—te whom the ironmasters have 
delegated future action—in some way to get the trade out of its 
present diffieulty. Still, the eyrating indefiniteness, 
together with the uncertainty of the ing upon the cost of 

reduction of the claims which ironworkers will hereafter e, 
has a restraining influence upon in those classes in which 
quotations are mostly subject to negotiation, and do not so much 
depend upon quotations fixed at stated periods. 

The market was abundantly porte veh coal of all qualities. 


Quotations were at the full in respect of the produce 
of the Dudley district ; but etors who have mines in 
the less favoured localities at it was impossible for them 


to reduce more than a few The most reduction in 


were not numerous, nor t a 
nificant quantities. Consumers believe in their wg my to 
in what they want upon a very short notice; and they will 
not, ‘ore, purchase beyond immediate requirements. 
It is taken for granted that the colliers will offer no resistance to 
the reduction in wages necessary upon the fall in the price of coal. 
Thin coal colliers are now down at 2s, 6d. per day. bi 
them to within 3d. of the lowest point to which wages went 


competion for the 
com! mn is at present 
creased | w: justify. 





sharp tion both at home and abroad; a rate 
amount of business is doing in chaing and cables, and the edge 
tool industry is in a satisfactory condition. Business in the cut- 
nail, the hinge, and washer trades is a degree quieter, but, as the 
consumption is good, producers have no anxiety about the future, 
Messrs. Nettlefold have made a 10 per cent. increase in their dis- 
count off wood screws, which is equivalent to Be ae SD ee 
cent. Japanners and tinplate ers are under orders for 
season , and South American and colonial customers are 
pure light tin ware somewhat extensively. 

During the week an iron wire mill, erected at Heath Town, near 
Wolverhampton, by Mr. Foster, has been put into operation, and 
it is noteworthy that in the same locality a manufactory is going 
ing of wrought hollow ware, in which the 

no means greater than the demand 


NOTES FROM LANCASHIRE. 
(From our own ) 








A COMPLETE absence of any business of im has charac- 
terised the iron trade of this district di the week, and the 
Manchester market on was e di that has been 
experienced for a consi time Piva although at no. time 
during the last few months has there been anything like 
activity in trade, The two q i this week 


have, no doubt, in a rest measure contributed to this, as 
buyers have naturally been unwilling to give out any orders 
until my! knew the result of the Middlesbrough and Birmi 
quarter days, and this caution on the part of consumers has 
rendered yg | necessary by the recent course of the market. 
Indications, however, still favour the belief to which I have 
recently alluded, that the downward tendency of prices is likely 
soon to be , and merchants who are evi a wise dis- 
cretion seem afraid to ‘‘bear” the market much ; but con- 
sumers are still ord i 


the principal Lancashire makers a) mtly are determined not 
to compete with some of the smaller Arms by whom they are being 
undersold, and one of the blast furnaces in the Wigan district has 
been blown out in preference to making iron at the present selling 
prices. The quotations which the leading makers are now offeri 
are 64s. per ton for forge and 65s, 6d. for foundry iron, deliv: 
in Manchester, and it is only in the case of very 
that they would be induced to make any concessions upon these 
figures. Cleveland iron delivered in this district is quoted by 
the makers at 60s, 3d. to 61s. per ton for No. 3 foundry, but the 
rices which are being offered by buyers are about 68s. per ton. 
e anticipation of a reduction in the price of marked brands of 
bar iron at the Staffordshire meeting has caused the finished iron 
trade to be almost suspended during the few devs, but some 
makes which are already comparatively are without wr a] 
ordinary bars delivered being worth about £8 10s. perton. Pudi 
bars delivered are quoted at about £5 14s. per ton. Middlesbrough 
light rails at £7 15s., and heavy ditto £7 10s, per ton. 
There is no improvement to report in the positions of the finished 
ironworks, for pone galipernctich Swe | inquiry for articles 
very few orders as yet are coming to to take the lace of those 
ing worked off. There is an abundance of coal offering in the 
et, but buyers are scarce and prices are extremely low, common 
descriptions of coal in some cases being sold at less than the cost 
of production, and . is ge be oe better syeme of fuel yuk there 
is at mt any fair margin for profit. Stocks are ually 
inaeune and it has only been by restricting the output that 
there is not a large tion of coal on the pit ba: The 
rincipal colliery proprietors in the Manchester ict have not 


mefited much by their reductions at the commencement of this 
month, as they are being undersold, and in the principal coal 
districts prices are so as searcely to it of 


tu 
reliable quotations. Nominally the list prices are the same as 
those given. The shi) trade is very dull, and good Lan- 
cashire steam fuel delivered alongside at Liverpool is offering freely 
at 10s, to 11s. per ton. 

In coke there has only been a very moderate demand; but 
makers are without change in price, and Durham foundry cokes 
delivered in. this district are quoted at 26s. 3d, per ton. 

The usual monthly meeting of the South Lancashire and Cheshire 
Coalowners’ was held in Manchester on t; 
there was only a moderate attendance, and the proceedings were 


| vendors, and, until recently, managing director. 


| them, Mr, Stephen Burridge, the yey 





private, 


THE SHEFFIELD DISTRICT. 


(From our on Correspondent.) 

AxnotuHen failure has occurred here since. I last wrote, but it is 
not of a nature calculated to renew the feelings of mistrust which 
were somewhat shavings nor is it likely to lead to others, havi 
itself been caused by the stoppage of io esaln eens tied 
Company. Mr. Thomas Hampton, who is the gentleman alluded to, 
filed his petition on Monday, in the Sheffield Bankruptcy Court, 
his liabilities being estimated at <bout £20,500. Ag i 
of this amount is, I believe, owing on the 2500 shares the petitioner 
holds in the Phenix Company, of which he was one of the original 
Mr. Ham is 
well and widely known in che steel and iron trades, he having 
at one time carried on business at Cumberland, in 

rtnership with Messrs. W. A. Jackson and J. Fenton, as the 

n Iron and Steel Company. Mr. Hampton, up to afew months 
back, when he met with a severe accident which has since incapa- 
citated him from business, worked very hard to make the Phoenix 
Company a success, and there is a generally expressed opinion that 
arr a Nae continued good that consmumation would have beer 
a 

It is ible, and even probable, that a few other failures may 
take place here within the next few. weeks, but, as rumour 
has already a out those who are reputedly . 
their financial downfall is being discounted, and ought net, 
therefore, to have any very bad effects on their business cor 
nections, The shareholders’ meetings of John Brown and 
Company and Charles Cammell and Company, held here 
last week, were productive of several interesting matters. In the 
course of the ings. Mr. Ellis, chairman of John Brown 
and Co., said there could be no question that the means of pro- 
duction had without doubt outstripped the requirements of the 
world generally. The spring trade was an instance of this. A 
few years ago there were only four or five houses in, that trade at 
Sheffield, now there were eight or nine, number of 
customers had certainly declined by one-half. The result was that 
not half the spring machinery was in use, and orders were obtained 
at prices which left no ag whatever. In consequence of the 
old connection which John Brown and Co. enjoyed, considerable 
orders were obtained from its correspondents all over the world et 
a fair profit, but whenever they had to come’into close competition 
with other houses it was absolutely impossible to secure orders at 
a profit. The wages of the workmen had been reduced during the 
year, but were even now much higher than on the Continent, He 
strongly condemned the nine hours’ movement, for not only didthey 
get but nine hours labour F sa day, but the machinery only did 
sins Gate rabbi g Mr. cs ctor, said the directors had 
begun system of paying cash for every hase, and they 
would not speedily depart from it. had lg single accept- 
ance running. He was ha to say that none of the failures 
which had taken place in the iron and coal trades had touched 
director, made some 
comparisons between their own and some foreign concerns, with 
such interest, that I think his figures are worth reproducing. He 
thought these balance sheets clearly showed that goods were bei 
sold under cost price. Without mentioning names he would say 





| that the net profit of one concern in 1872 was £147,000, or 14 per 


cent, on the capital. In 1873 it was £133,000, and in 1874 only 
it per cent. was paid as dividend. In another concern, something 
ro ge own, = Fg abel was eave but in 1874 onl 

3000. In another the were ny aye £90, 42, 
and a loss of several thousand pounds thi * pe . 

At Messrs. Cammell and Co.’s meeting sendion was made to the 
steel trade. It had madea very marked advance, but its present 
extent was nothing com with the dimensions he (the chair- 
man) — for it in future. ey re destined to see steel 
used for purposes now hardly thought especially in ship- 
panera Mr, Brown, Leeds, also as that a great future 
awaited the steel trade, and thought railway directors ought to use 
steel in place of iron much more extensively than they do. 

Some descriptions of Bessemer pig irons of West Country pro- 
duction have b slightly weaker «luring the past week or ten 
days, and are now quoted at figures which are materially lower 
than those last given. Millom Bessemer No. 1 is now 82s. 6d., No. 
2, 80s., and No. 3, 77s. 6d.; ordinary No. 3 being 85s., No, 4, 84s., 
No, 5, , mottled 85s., and white 82s. 6d., all on the terms so 
frequently mentioned in these columns. Maryport Hematite No. 
3 is , No. 4, 82s. 6d., M. and W., 8ls., Bessemer No. 1, 
85s., No. 2, 82s. 6d., and No. 3, 80s. ton. A few of the coal- 
owners have put down their quotati but there is no really 
general drop, there being an evident intention to keep up prices 
this and next month, and then advance at the beginning or middle 





of tember. The Sheffield Coal y's new are 
picked branch coal, 13s. 6d.; best Birley Silkstone, 11s, ; best 
picked Silkstone in cube form for the don market, Ils. 10d.; 
screened Silkstone nuts, 6s, 9d.; scree seconds, 8s. ; coke breeze, 
10s.; hard melting coke (washed) 18s,; and unscreened k, 3s. 


per ton of 21 cwt. at the pits. These quotations show reductions 


of 3d. to 9d, per ton. . 
In merchant irons very few sales are just now being effected, 
which has endured so long, 


partly in consequence of the 

and partly owing to the fact that if any reduction should be noti- 
fied in South Staffordshire on Thursday, a would be 
declared here also. At present common Yorkshire bars are selli 
at £8 to £8 5s, per ton at the works, second quality bars at £9 to 


£10, and superior iron of the same class, suchas the J B brand, 
at £12 to £12 5s. per ton. H are £1] to £11 10s. and ordinary 
sheets £13 to £14. There is a tolerably well i i 


fe boil d. shi tes, er th nth 
‘or good boiler an ip a Jarge put mn of the latter 
being consigned to the ane Clyde, and Mersey yards. The 
Bessemer steel departments are by no means well engaged, the 
demand for steel rails being of a fitful, and, in many i 
unprofitable nature. A few lots of tires are being sent off, but 
these articles, as well as springs, buffers, and axles, the production 
has latterly been on an extremely limited scale. The armour plate 
mills and sh continue to be fully engaged on tes, &c., 
for the British and various foreign Governments. Not a few of 
the cast steel works are again but indifferently employed, the 
recent improvement in the number and size of orders not having 
been maintained. A limited number of the best houses are pro- 
ducing numerous small lots of tool and special sorts of steel, but 
the trade as a whole is anything but active, the American market 
being almost wholly unproductive of favours, In the file and saw 
trades no material change is noticeable. Edgetools are still oles 
in to) freedom, principally on t of Antipodean, Sow 
Africa, North Baropens and French customers. In the cutlery 
branches no parti: briskness is to be noted, although several 
firms are certainly doing more business than they were a mont h or 
so back. A few cutlery and file houses are stated to have becn 
“hit” by one of the most recent London failures, but not for serious 
amounts, The stovegrate manufacturers are busy, the recent re- 
vival in the building trades having had a tendency to fill up their 
er 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In the finished iron trade of the North of England the princi 
event, <a. port wae Tae bese, So Set ly meeting of 
Board of itration and Conciliation, held at Darlington on 
Saturday last. At that meeting it was expected that some definite 
resolution would have been arrived at relative to the wages ques- 
tion, which now awaits a settlement. It ined, however, that 
nothing could be done without the aid of an arbitrator, neither side 
being dis: to accept the ultimatum of the other, and as Mr. 
Rupert Kettle has relinquished his tion with the board, the ap- 
pointment of his successor must be made before the wages difficulty 
is likely to be solved. Who that successor may be I cannot yet 
inform your readers, The position is one that very few men who 
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were equal to its requirements would care toaccept. Although it 
reflects a certain degree of honour on the holder, it is surrounded 
with responsibilities and perplexities. Very few men can lay 
claim to the special aptitude for the t Ame 5 opeen es 
Kettle, and very few men the high faculty of ment 
which is essential, not o: to arriving at a true judgment, but 
also to stating clearly and logically the reason for that judgment, 
I am not surprised, therefore, to hear that to acertain extent the 
situation of arbitrator is now going a begging. It is within my 
own knowledge that it has been offered, directly or indirectly, to 
one or two gentlemen, who have not found it compatible with 
their own inclinations or with their own ideas of its labours and 
requirements to accept it. The operatives have made a wide range 
of selection, the men of their choice including Mr. Crompton, Mr. 
F. Harrison, Professor Beasley, Mr. Mundella, M.P., and Mr. W. 
E. Foster, M.P. Mr. Kane, the operative secretary of the Arbitra- 
tion Board, is this week in London for the purpose of endeavouring 
to carry out the appointment of one of these gentlemen to the 
vacant post. 

The quarterly meeting of the North of England Iron and Allied 
Trades of the North was held at Middlesbrough on Tuesday. The 
attendance was numerous, but the amount of business donc was 
very limited. Prices of pig iron were declared to be unaltered. 
The following returns of the Cleveland I sters’ Associati 
for the month of June were posted up on Change :— 





Make of Pig Iron. Tons. 
Month ending June 30th, 1875 ww «eee 171,488 
Month ending May 31st, 1875 .. 186,428 
Decrease upon May, 1875 14,940 


Shipments Foreign of Pig tvon from Port of Middlesbrough. 
Month ending Jume 30th, 1875... ..  «. «eee ee ee (8, 
Corresponding month last year 13,045 


Increase upon June, 1874... ..  .. eee oe 17,020 
Shipments Coastiise of Pig Lron from Port of Middlesbrough. 
Month ending June 30th, 1875 Pa a a 








Corresponding month last year 14,223 
Increase upon June 1875 173 

Makers’ Stocks. 
May Slat, UIE — no. 06 ,:00). 09: 00! 20 eo oo 101,491 
June 30th, 1875 . 111,444 
9953 


Increase upon May, 1875 .. $e ee 

In recognition of Mr. Kettle’s services as arbitrator, the North 
of England Arbitration Board has initiated a movemen* for pre- 
senting him with a testimonial, to be for by all the 
different trades in connection with which his judicial services have 
been called into requisition. If the testimonial is subscribed for 
as it ought to be, it will be one of the largest and most influential 
that has ever been presented to a benefactor of industry. Mr. 
Kettle’s connection with the North of England Arbitration Board 
extends over the last seven years, or since the first formation of the 
board in 1869, but previous to that date he assisted in the forma- 
tion of the Arbitration Board established in the building trade of 
Wolverhampton, and subsequently he has acted as arbitrator in 
cases of dispute arising between employers and employed in the 
Cleveland mining district, in the Northumberland trade, in 
the Somersetshire coal trade, in the coal trade of Cumberland, and 
in many other cognate industries. It is much to be regretted that 
Mr. Kettle’s services have not been rewarded by the Government 
with the appointment of permanent arbitrator attached to the 
Board of le. Such an appointment would be of more real 
utility than that of atleast a dozen officials now belonging to 
that departwent, and until some such Ug brewer ny has been made 
the Act passed atthe instance of-Lord St. mards for the purpose 
of promoting and facilitating arbitration in trade disputes will 
be little else than a dead letter. 

It has been decided by the Board of Arbitration to present Mr. 
David Dale of Darlington with his portrait, for which a sum of 

. 500 guineas has been voted, in acknowledgment of his valuable 
services to the board during the six years and a-half he acted as its 
chairman. 

Commercial difficulties and embarrassments seem to multiply 
rather than to diminish. The which has just been issued of 
the North of England Industrial Iron and Coal Company exhibits a 
loss in both departments of manufacture — reduction and 
conversion—although a very small profit has been made in 
the production of ironstone at the company’s Aylesbury mines, 
and of coal at their East Howle collierie:. Since this company com- 
menced operations three or four years ago, they have incurred a 
total loss of close on £40,000. e shareholders of the South 
Cleveland Ironworks, Limited, have also determined to wind up 
that concern voluntarily. The latter is one of many concerns that 
have been floated within the last few years with mises and ex- 
pectations that were doomed never to be realised. The prospectus o' 
the company, dated Jan , 1872, isnow before me. It professes 
to prove that the works, with a capacity ya tothe production of 
40,000 tons of pig iron per annum, would realise a net profit of 
£54,000 a year, or a dividend of 27 per cent. on the capital of the 
company. During the first year of the company’s existencethe 
balance-sheet showed a profit of £40,000, but in the second year 
the report showed a loss of £15,000, and the affairs of the company 
are now so bad that liquidation has beenresolved on. This is not 
an exceptional case. It has, indeed, only too — parallels, and 
the unfortunate and discreditable circumstances which the slightest 


pressure of adversity brings to light in connection with companies 
that were floated with promises and that could never 
be realised in i times t to exersise a wholesome 


influence on comm circles in the time to come. 

The production of pig iron in Cleveland still keeps more than 
abreast of the req ents of consumers. One or two blast 
furnaces have recently been blown out, but the majority of pig 
iron manufacturers seem to prefer to keep their furnaces at work, 
in spite of unremunerative prices, so long as there is any chance of 
finding a market for their produce. Nor is such a feeling and 
tendency difficult to understand. The blowing out of a blast 
furnace is a costly operation involving a heavy loss, to say 
nothing of the serious depreciation of property and the absence of 
any return on capital invested. So far as regards the production 
of pig iron in Cleveland for the first half of 1875, it is consider- 
ably more than in any previous half-year, and if the make of 
iron for the remainder of 1875 were kept up to the same 
figure, the returns for this year would be largely in excess 
of those for any preceding year. It is pageenoy | to notice 
that so late as 1859 the tity of pig iron made from Cleve- 
land ore was only 620, tons; in 1864 it rose to 926,054; 

377 tons; 


in 1866, for the first time, it entered seven 

returned at 1,043,527; in 1870 it had risen to 1, 

and last year it was over 2,000,000 tons. Whether the production 
for 1875 will be greater than that of 1874 will, of course, depend 
on the state of trade during the next six months, but the make 
for the first half of this year is not much short of a million and 
a-quarter of tons. 

Some days ago, a rumour to the effect that another general 
reduction of wages was contemplated by the coal owners of 
Durham was put in circulation, but I have reason to know that no 
decisive steps have yet been taken towards such a result, and I am 
of opinion that no such movement will be attem just yet. 
Sev reductions have been attempted at individual col- 
lieries, ranging from 10 to 20 cent., and in one or two 
instances short suspensions of lal have followed, but these 
can have no effect on the general county rate of wages, which 
remains as it was fixed two or three months ago by Mr. 
W. E. Forster, M.P. Coalowners are always out 
that the trade needs further relief, and I have good reason to 
know that toa large extent this is unfortunately the case, but 
additional relief is mostly if not mainly called for where co 
properties were acquired during the late years of plenty and 
prices, when investments that have subsequently turned out to 
utterly unsound were rushed into from greed of gain. If some- 





thing could be done to reduce the number of datal or off-handed 
men employed in the mines and to relieve other conti t 
expenses apart from labour, the position of the coalowner be 
greatly benefited without any further reduction of underground 

Meanwhile a fairly good trade is being done in manufac- 
t coal and coke, which fully maintain their values. Other 
qualities remain unaltered. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market has not been quite so strong during the 
past as it was in the previous week; yet the prices have been well 
maintained. An encouraging feature in the trade is the steady 
growth in our foreign exports of raw iron. These are at this 
moment more than double in quantity as compared with what they 
were at this time last year. The increase on the past week alone 
is about 1000 tons, a fact which is of some importance in the 
present state of the trade, as the foreign inquiry has, much more 
than the home demand, contributed to the rise in prices within the 
last few weeks. It is estimated that the total make of pigs at the 
Scotch ironworks since Christmas amounts to rather over 530,000 
tons, which greatly exceeds that of the corresponding half of last 
year. There is yet much room for improvement, but in such facts 
as those just mentioned there is certainly some reason for encou- 

ment, Upwards of a third more blast furnaces are in operation 
this year than last, and the cost of the furnace fuel has so much 
decreased, that, together with the great fall in the cost of labour, 
ironmasters who have a good run of orders are understood to be 
doing very well on the whole. But the productive powers of the 
Oe a? em nee Semana Shae ane a8 pubeue being 
made upon them. 

The tone of the Glasgow warrant market, on Friday, was quiet, 
Business was done at from 60s. 9d. to 60s. 3d., closing, with some 
firmness, at 60s. 6d. At the same figures transactions were effected 
on Monday, when the market was a little weaker. The market 
was quiet on Tuesday, with only a small bec of tr tions, 
but 60s. 9d. cash was obtained. 

On Wednesday and to-day—Thursday—the business transacted 
in the warrant, market has been very limited, but it may be said 
that prices remain; unchanged, there is no alteration in the values 
of ob tan: iron, 


The increase which took  saasy last week in the prices of the 
principal makers’ brands has been well maintained, although values 
may possibly slacken a little, should the feeling of weakness which 
characterised the market at its opening this week deepen. The 
following are the quotations :—G.m.b., at G w, No. 1, 62s ; 
No. 3, 60s. 6d.; Gartsherrie, No, 1, 67s. 6d.; No. 3, 62s. 6d; 
Coltness, No. 1, 69s.; No. 3, 65s.; Summerlee, No. 1, 66s. 6d.; 





So likewise with the coal works. To transfer these at such a 


ture as the t would be one of the sorriest blunders I can 
brotght into good working, the yield is thereby steadily 

ro , the 

ey ed with pri erro 


saa bate that care and ability which insure 
a long continuance of progressive yields. Many a has been 
ruined by being worked beyond its legitimate ca) it here I 
note careful tions and a increase assured. manager 


too is a trained Welshman, well versed in the management of men, 
and such a man as a dozen of the new coalowners in the district 
would only be too glad to secure. A few more weeks will put all 
these questions at rest. 

_Iam glad to chronicle a dawn, faint enough, but still unques- 
tionably visible, of a better state of things. Race Works at 
Pontypool, Ebbw Vale furnaces, Rhymney furnaces, Dowlais 
furnaces, are once more in lively action, even Cyf has got 
some mills at work, and as regards its coal fields, every ton of coal 


burned out from thence finds a quick purchaser. I cannotgive thisas 
a description, for some céilieries are ing, and on the whole 
the output is in excess of demand. The Admiralty are 


to be in the market for 80,000 tons of Welsh coal, a fact which has 
iven much satisfaction. Pricesare down to about 11s. at pit for 
samples, but we are thinking of buying more than is needed 
ciegap fe tm Tg gh ed 
Joke is improving wi improvement on ia the 
ironworks, a best coking coal has a sonmees Se look up. 
_ Energetic efforts are being made to fan up union feeling, but 
in some districts the men appear determined to have -—_prene 
Be Se? SS igtaees Shes S wancunepanes Cae now 
a lack of interest shown. I do not state this as a 
either for or against, but the fact is undisputed, that at a 
meeting convened to hear two of the ablest of the agents was 
one of the smallest attended on record. in, in the conciliation 
discussion the little zeal shown has been evi by Merthyr, 
Dowlais, , and Sirhowry remaining neutral. The men 
have had enough of unrest, and are apparently determined to work 
on steadily and leave others to settle conflicting matters. 

The last meeting of the representatives selected to discuss who 
should act for the men on the Conciliation Board was ended on 
Tuesday, when th i 
M.P., T. Halliday, Henry 


yen ew chosen:—Messrs. A. . 
itchard, Wm. Abrams, Jno, Prosser, 
and David Morgan. Mr. Lloyd Jones was one of the proposed, 


but this gentleman failed to get the requisite number of votes. 

It has been agreed to levy 6d. each from all unionists for the 
expenses of the Conciliation Board in South Wales. 

No new failure has been even rumoured this week. Shrewd 
men say we have much to be grateful for to the easy tone of the 
money market. 





















































































No. 3, 628.; Langloan, No. 1, 67s.; No. 3, 62s.; Carnbroe, No, 1, 

G4s.; No. 3, 62s.; Monkland, No. 1, 62s.; No. 3, 6ls.; Clyde, No.1,| | PRICES CURRENT OF METALS AND OILS. 
a ig Rs hay te gs as egg ey 1, 638.; No. 3, on Pua 2 1875. , 18756. 
ils. 6d.; Calder, at Po undas, No. 1, 69s.; No, 3, 62s.; Glen- pal ¢ 2s 4e% ¢.¢ 
gu, at Ardrossan, No. 1, 68s. 6d.; No. 3, 62s. 6d; Eglinton, Br cake wa Sten s He fet Be 

o. 1, 628.; No. 3, 60s. ; Dalmellington, No. 1, 61s.; No. 3, 60s.; , PRET oa eee 8 
Carron, at Grangemouth, No. 1, 67s, 6d.; Shotts, at Leith, No. 1, ‘| 10 9..8819 & ve th ll 
oa 3, 64s,; Kinneil, at Boness, No. 1, 62s, 6d.; No, 3, “hee G86 2 &@ &-2.8.8 

The shipments of pig iron from Seotch ports for the week endi etieaondirs 5 eed teeta es 
the 3rd inst, amounted to 14,101 tons, showing an i ° "| Sie 880 6 378 8305 8 
7989 over those of the corresponding week of 184. The i -| 013 0. 016 6 700.850 
of Middlesb: pigs at Grangemouth for the week were 000, var 8.8% © 0..11 10 9 
being 501 less in the corresponding week of last year. 013 0.100 © 0..13 100 

Toes be ne vistale Inguorensent malleable trade, A fi oA Sah Rie © Siete 8 
works in sev are well em: t i ie * 
ite a Leaee PEE 
from the extreme prices of pigs in 1873. For ships and boiler saeese 5 0.2115 0 
plates a better inquiry has ng up, on account of greater activity 08 6.010 6 5 0..2310 0 
in the shipbuilding trade. Pipe founders have also a good deal of eee. 00 3 Siceos 
Mth ol 8:08 6 % 8.0 9 2 

an are in price. ® 

The coal trade ia dull all over the West of Scotland. House. ow o.116 $o:890 
hold sorts are unaltered in price, but steam, shipping, and smithy 1 Pn 88 
apa easier. No improvement is looked for sooner than 012 0.. 014 6 |} 00.000 

e autumn. In the Eastern Mining Counties, where the trade 033 0.0 0 0 a ome 2 ¢ 
has been more active than in the West, the market is much duller oce-e see " uae 8 8° 
this week, and a reduction in prices is anticipated. Considerable Ol 0.0 0 0 +}90@.0 08 
difficulty is now felt in disposing of the output, and at some of the gta aah: ‘|atwe eee 
collieries considerable additions are being made to stocks, Con- | Iron— i. 
tracts are placed at 6d. and 9d. below the current rates. Soren awe +1 2 22-8 2.8 S Sia Gis 

So far t has been no attempt to carry out the proposal to ot $10 9 0 8 Soo 00 
reduce the miners’ wages to a lower point. Wualeotetoe con- Bealfordshire ss Sis $38 8 “ renee ee, 
vinced that this is im icable. The men are in many places Do., common 815 0..9 00 “leeo.e00 
reduced to extreme poverty, and it is only the utter im Dility Wertetiive bett..-n0e0-}38 © 0 38.8 © yp fear e Ee 
of success which prevents them making a movement for higher x te “4 ‘|e 0. 8 08 
wages. At the Coltness Iron Company's Mayfield New Pit, Car- -| 8 5 v.. 810 0 - | 0 0.86 0 © 
luke, the miners have received notice of dismissal, and it is intended 1910 Heer} % 4 “l1f00 0..0@ 0 0 
in the meantime to suspend operations. -| 810 0.9 0 0 :]1430 0.0 0 0 

the month of June there were 22 new vessels launched Bis o.8 8 oe et woven © 
on the Clyde, with an aggregate tonnage of 20,700. This number ‘| 8.0 0.. 810 0 BS 0.96 5 0 
exceeds considerably those turned out in June of last year, but the TRO ee Y sth igtr thd 
j weedhesee ay ak or bred cea shows a large decrease, several of 1] 350.57 6 .| 810 0.9 0 © 
pee te Being apesllon in size. zhane is » Vos fair amount eo "los aims S 

work on the stocks at presen’ ar nga ards, sb . * 

A few days ago Messrs. “hy ‘apier a | re tae hedt fone ; io 10 oi 10 : ° is ae H H 
their shi ding yard at Govan a fine screw composite gunboat, | "Sop oe Boe ie sv, 
of about 330 tons builder’s measurement, being the third of six Yorkshire +] 11 0 0-12 0 0 - |93 10 0.45 0 0 
vessels of the kind which the firm some time ago contracted to : HIE ter BH Sees 
build for the Admiralty. ‘The gunboat was launched with her Senin ‘af 9 grazie 8 tt one 
engines on ey are indicated horse-power, supplied wa ne ng ” : 7 
by Messrs. Napier. The vessel was named the Sheldrake, by Miss ngs Sy pons 218 0.300 ; a1 ° 9 H $ 
Lauder, a daughter of Mr. W, Lauder, Admiralty overseer, under at sn 2:28 8 ae maeee 
whose su’ ion she was built. At the launch, and for the first No.4 913 0..000 8 0 0..81 10 0 
time in land, the service recently appointed for the launching M.. $10 0.0 0 0 
of vessels for the Royal Navy was read, the officiating gy Pig tc Wales ite. 3 H 4 838 9 136.160 
being the Rev. R. 8. Oldham, of St. Mary’s Episcopal Church,| Pigin 22 e728 ¢ 
= . ~ Sheldrake will shortly be sendy to leave the bg setieee teeeee 

er’s hands, 
- o. 32 6..000 
310.000 17 6.110 0 
WALES AND ADJOINING COUNTIES. to 073 0 Lis 0.116 0 
(From our own Correspondent.) 1» 2 o.lsie & ‘18 ore 

Tue Great Western system is a one in the iron district. 77 8.718 0 0 0.0 0 0 
The directors are always being ited with becoming coalowners 
and ironmasters. Not ago there was a rumour in circu- PRICES CURRENT OF TIMBER. 

—o = yen that Cyt — Works be po to — y= the ie ate 1875. P 1874. bein 875. 3874. 
of the Great m Company, an is week there is 7 11015. 18 044 0|| Conads,tipraceda. ois cls8 6 

another soe ane ee ved in, that Od eon ater Guvbec, red pine ie ie ‘ 10 "bie 610 Devinds snes $ 38 is fi io 18 Je 

prising directorate contemp! buying e Plymow i 74.0 610| 4 0 61 settee 

Ke thuse are kos ot brought to the mmer, this rumour is at all “Pe eelsee es Archangel yellow 18 0 18 6 14 1017 30 

events ture. 510 6 0| 510 8 0|| Petersburg do......13 0} 13 19 15 lo 

T hear that decided steps were contemplated for the 21st of this co oe eel oe 8 Shien ai huams eo 6 eee e 6 
me es herd eemg hy seg hd my pesto apse sD ne. queer o3 38 4s3g Sobeby 74. «88.8 8 53:38 

i necessary. e rumour is that a sale is imminent, th foots * ee 
rumour that the management will be divanted into new channels. I] miga crvevv--:: $10 4.8. 4.0 4 5 Chrinianim bat .c18 9 1410/18. 014 20 
am glad to see that the fullest time is taken for properly weighing the s,ihign' <2. $38 80 418 6 15|| Battens.ail rts... 5 9 9 10| 9 10 0 20 
importa co ee Le hd ete een te | eae teen 28 sis| S's 98] Sereet is oof elit 928 ¢ 

a , and would seriously affect the ee 72 ).- | Se fee etre 

value of the estate, | Take the iron works; unlike a modern +] sop Oemecrne #218 0 8 838 oll, Sodaminy cia 6s o|ig ele 
and comp! er one pre , they have up | Tathwood, Dantatm. 5 0 6 0| 8 0 pr. (2826) £8 2°. 
Lastell, aid ag Reosalby urged, ws tion and serrociion, Seles Dea pc ty a 9 | toate “gach pee F8 ome » 0B ° 
brought to bear periodically, until the works have assumed a com- | Quebec, Pine, Ist ..20 0 4 0|90 096 0 Baltic crown pipe $90 0 350 y reemes 

pect and hopeful appearance. Under the existing company and | = $3...7-.."8 gie20 lsu el 

ionably do more than harm wero fresh cies and man- 
ent brought to bear. It must be bornein that the decline American “ WALTHAM” WATCHES, —For descriptive article, see 
of the iron trade and embarrassing question of do not under London News of 19th June, 1875. For sale at retail 
ices imply defective m ent, I remember Mr. | by many of the principal dealers throughout the U: 

leton, General : 


an 
Fothergill’s success at Aberdare when he had a fair trade and 
contented men to deal with, and then his success was unquestioned. 
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and the colonies. Robbins and A) 
‘buildings, Holborn Circus, London, E.C,—{Advt. 
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FLOODS AND DECREASED RIVER DISCHARGE. 
ReceEnNTLY and almost simultaneously have arrived to us 
two very diverse accounts as to European rivers. We 
have news of the disastrous floods in France and Hungary, 
and at the same time certain formal documents te 
Austria of an official character have been addressed to the 
Royal Society and to the Meteorological Department, 
vlling attention in a determinate manner to an all 
general drying up of the springs, streams, and rivers of 
central and eastern Europe. At first these facts would 
seem to be in entire conflict, but, as often happens in case 
of natural conditions so complex as those of rainfall and river 
discharge, further consideration shows that these apparently 
opposite phenomena are intimately related and conn 
by common causes. Of the floods upon the great French 
rivers, and especially those upon the Garonne, which it is 
now Officially stated | have already, though the accounts are 
not yet complete, been ascertained to have produced damage 
to the value of more than six millions sterling, we do not 
intend here to say much, beyond offering a practical com- 
ment upon some of the conditions which have resulted in 
the almost total demolition of the suburb of St. Cyprien at 
Toulouse. In passing, however, it may be remarked that 
the English papers generally appear to have been inade- 
quately informed as to the meteorological circumstances 
which produced the sudden and immense inundation of the 
valley of the Garonne. This seems to be attributed by 
our journalists mainly, if not entirely, to a continuance 
of rain upon the north-eastern side of the Pyrenees for 
nearly three weeks with but little abatement. Some of 
the French provincial newspapers, however, give a more 
adequate account of the phenomena which preceded and, 
in reality, produced the terrible suddenness of the inunda- 
tion, of which, in fact, the rain was but a secondary 
cause. It appears that from half a metre to a metre of 
snow had fallen in those parts of the Pyrenees which lie 
around the Piu du Midi during the latter part of May and 
beginning of June. This, when the heavy and continued 
rains commenced, was melted and swept off with immense 
rapidity intothe torrents and upperaffluentsof the greatriver, 
and produced a sudden flooding therein which, in the same 
time, the rain alone would not have sufficed to cause. So tre- 
mendous were the torrents thus engendered in the higher in- 
habited regions of the mountains, that before the rain had 
continued more than sixty hours the mayors of some of 
these remote communes telegraphed down to Toulouse their 
fears that a great inundation might be there looked for. The 
Garonne, at Toulouse, at this date had not, however, yet 
risen to a point to excite any alarm, and the warning 
seems to have been di ed. Even had it been otherwise, 
the events which followed could hardly have been averted, 
because they were mainly due to mechanical causes wholly 
distinct from the flood itself. We are but imperfectly in- 
formed as to what official regulations may have been esta- 
blished in France with a yiew to keeping the population, 
civic or rural, inhabiting the middle and lower basins of 
these t rivers, which are well known to be subject to 
great floods at intervals. of but a few years, fully informed 
at all times as to what meteorological conditions may pre- 
vail in the upper forks and torrents in the hill countries 
which feed these large streams. But if some such be 
not already organised, we would ask why a system 
might not be organised by which such information might 
be telegraphed daily, or even more frequently, from all 
these higher regions to the public authorities in the com- 
munes and towns lower down, who should be required to 
advise the ~~ at large to prepare for probable 
danger, much in the same way as the storm si sys- 
tematised round our coasts warn the mariner of his pro- 
bable danger from storm, &c. To what, however, is the 
destruction of an entire suburb of Toulouse, and the loss 
of, it is said, above one thousand human lives, to be attri- 
buted? Manifestly not to the unprecedented extent and 
power of the inundation, but to the flimsy and miserable 
style of house-building long permitted to prevail unchecked 
by any authority of a government so paternal and in 
general logical and careful of the lives of its citizens as is 
that of France. St. Cyprien was not a rich quarter of the 
city ; the foundations of the houses were on insecure 
material, and the houses themselves flimsily built and of 
bad materials, half burnt bricks, little better in resistance to 
crushing than the “ abobes” of South America. While such 
material remains dry it may stand safely enough, but once 
water-soaked, its untrustworthy character becomes apparent. 
To build dwelling-houses in cities liable to be inundated 
many feet in depth, with such materials—or even with the 
very best materials—unless walls and floors are effectually 
strengthened and held together by bond timbers, or by 
iron framing built in and upon foundations of broad sur- 
faces of concrete, is but simply to court destruction. It is 
a case which exactly corresponds to the conditions which 
a the Mediterranean basin produce the terrible 
loss of life by the falling of towns and villages under com- 
tively a map shocks of earthquake. In the 
Royal Society Report upon the Neapolitan earthquake of 
1857, the author of that report has proved that were the 
houses in the earthquake basin of the Mediterranean gene- 
rally constructed with even the ordinary mechanical 
skil! and ess of material seen in our ave’ 
middle-class houses, few of them would fall and 
but: very few deaths result from any earthquake 
shocks ommat, those rarely occurring and confined within 
narrow local limits, and of which only one or two are to 
be expected in a century, or more than one. 

Leaving now the subject of floods, we pass on to 
notice the documents as to the lowering of the levels 
and presumed desiccation of the rivers which drain 
vast regions of continental Europe. Herr Gustav 
Wex, the engineer entrusted by the Austrian Govern- 
ment with the regulation and improvement of the 
Danube at Vienna, who has had occasion to study the 
river discharges of Europe for a length of time and with 
much care, has published the results of his inquiries in a 
large quarto pempblet, ag by many plates and 
di in which he offers highly impressive evidences 
for the general conclusion that even within the short period 





of one century back the floods in many of the great rivers 
of Europe, including the Rhine, the Elbe, the Oder, the 
Weichsel, and the Danube, have become greater, while the 
mean level of the springs and of the waters of the tribu- 
taries of these rivers themselves have decreased. The title 
of Herr Wex’s work is Ueber die Wasserabnahme in den 
Quellen, Fliissen und Strimen, bie Gleichzeitiger Steigeruny 
der Hochwiisser in den Culterlindern, published at Vienna 
in 1873. 

The facts having been laid before the Academy of Sciences 
of Vienna by Herr Wex, a re of that body fully recog- 
nising the gravity of the subject, entitled Bericht der zur 
Burgutachtung der Abhandlung des Herren Hofrathes G. 
Wer tiber die Wasserabnahme in den Quellen und Strémen 
eingesetzten Commission, has appeared in the sixty-ninth 
volume of the‘ Proceedings of the Royal Academy of 
Sciences of Vienna for April, 1874. Resulting from these 
documents, a letter has been addressed to the principal 
scientific bodies of the chief kingdoms of Europe, and in our 
own to the Royal Society and the Meteorological Office, 
accompanied by the preceding documents, and requesting 
information and co-operation upon the important subject 
to which it refers. The following is a translation of this | 
letter, for which we have been inde to Mr. R. H. Scott, 
Director of the Meteorological Department:— 

“The Imperial Acad of Sci Vie 
y “January 30, 1875. 

‘* In consideration of the general interest excited by the question 
respecting the decrease of the amount of water in springs and 
rivers which has already been raised in many quarters, and of the 
importance of the phenomena connected with this decrease to the 
social conditions of civilised nations, and with regard to the un- 
usual height which the flood level has attained in recent times in con- 
sequence of such phenomena, and, lastly, with regard to the high 
ee er of this question, the Section for Mathematics 
and Nai Science of the Imperial Academy has received with 
great pleasure an invitation to undertake a more minute investiga- 
tion of this subject so intimately related to social economy. 

One of our sat cae draulic engineers, Mr. G. Wex, 
K.K., Ministerial-rath, and Chief Director of the great works for 
the Improvement of the Danube at Vienna, which were begun in 
1869 and are now nearl: ——s has presented to the Academy 
the accompanying w m the Decrease of Water in Springs, 
Streams, and Rivers, in connection with the simultaneous Rise of 
the Flood Level in Cultivated Countries,” with the request that 
So eoneunee drawn ws = from the mage therein stated should 

Oro’ investiga a commit 0} experts. 

The Aaleny has readil eabglied with this request, and the 
committee appointed for the above purpose has, with the assistance 
of M. Wex, subjected the facts in question to a thorough discus- 
sion, and has communicated the result to the Academy in the 

Sho aeolian has declared that it fully concurs in the conclusions 
drawn from the data submitted to the committee, and has also 
approved the proposals made by the committee. 

e Imperial Academy has therefore the honour to request the 
Royal Society and the Meteoro Office respectively to turn 
their attention to this subject, and to contribute, in so far as may 
at present be possible, towards the discovery of a remedy for, or at 
least towards a more minute investigation of the means of, in some 
measure, checking calamities so serious in their consequences to 
future generations as are set forth in the accompanying papers as 
— from the continual decrease of water in springs, streams, 

rivers. 

The Academy has the honour to request the Meteorological Office 
to procure for it any observations of the water level in flowing 
streams during a series of years, if such are already in existence, 
and in the case of no such observations being taken at present to 
institute them should circumstances admit. 

It is desirable that these measures should be taken on a uniform 
plan, for which the tables and diagrams contained in the 
accompanying work may serve as a basis. 

The Academy will not fail, when it has sufficient material at its 
disposal, to invite to a conference those institutions which may in- 
terest themselves in the matter, in order to determine in what way 
the facts may best be utilised. 

(Signed) C. FREIHEN V. RAKITANSKY, President. 
A. Rirrer v. ScBROTTER, General Secretary. 

Action has been taken both by the Council of the Roy 
Society and by the Meteorological Office—in the first 
instance by mdence for the purpose of procurin 
information from British and Indian meteorologists | 
other men of science. Some doubts have been expressed 
in Austria as to Herr Wex having completely proved his 
case, and rumour, always busy with reputations, has 
whispered that his vast works upon the Danube not 
having fully realised some of the expectations held forth, 
these discoveries as to Euro) rivers have been made to 
assign to natural causes events which have had an artificial 
origin. 

We mention this, however, only for the purpose of dis- 
crediting any such suggestions. The facts collected and 
pana by Herr Wex are too numerous, exact, and widely 
based, and, moreover, too isely accord with what we 
know more loosely by the history of human progress and 
civilisation in Europe at large, not to demand entire assent. 
Herr Wex’s work would have been more complete had it 
been accompanied by tables of rainfall over Europe generally 
for as long periods as they exist. There is little probability, 
however, that the rainfall over Europe, taken as a whole, 
has materially altered for several centuries back, although 
it is a fact, and a most noteworthy one, that the Alpine 
glaciers, which are more or less directly the feeders of so 
many of the great European rivers, have become shrunken 
in their dimensions and desiccated to a most remarkable 
degree during the last half century. This may arise, how- 
ever, from temporary and +yclical causes, but may also be 
not wholly unconnected with the annual amount of snow 
falling in the Alps in proportion to the rain—a relation 
which must be more or less affected by any cause capable 
of altering the relation between rainfall and evaporation in 
the plains. The chief conditions, however, upon which 
increased flood levels, accompanied by general desiccation, 
in the European river systems depend, are not difficult or 
far to seek. They are mainly the result of the changed 
face of the soil of Europe itself resulting from the increase 
of popes the continued pg ths ge of arts and 
manufactures arising from their wants, and by the con- 
version of waste, or afforested, itfto arable lands producing 
grain, the last of which within three centuries has con- 
verted vast tracts of forest in Poland and Southern Russia 
into boundless seas of wheat. Even as late as when Tacitus 
wrote, the central region of Europe was mainly a vast 














forest, of which but a few patches now remain, and some 
rather in name than in reality. Vast as have been the 


clearances ‘which have covered the great German plain with 
rye, barley, and oats, the pi of clearance was com- 
paratively slow for many centuries after Tacitus’s time. The 
whole population of Germany, after the conclusion of the 
thirty years’ war, supposed to have been diminished to 
about one-fourth by those dreadful years, did not exceed 
six or seven millions. It is now not oom fifty millions. 
The rate of increment of all the causes tending to take land 
from the conditions of nature and give it up to the plough 
has been prodigious since the commencement of this cen- 
7. Sixty years of peace, only broken by the sudden 
outbursts ending in Sadowa and Sedan, have produced 
enormous expansions both of population and of the arts 
and works n for the supply of its wants, and there 
can be little doubt that the disafforesting of the river 
courses of the tributaries of nearly all the great European 
rivers has proceeded during this century at a rate never 
before equalled. 

In 1806 the valley of the Inn as well as those of several 
other of the great tributaries of the Danube, were a con- 
tinual forest, with interspersed patches of cultivated land. 
These valleys are now traversed by railways, the forests 
have been pushed high up the mountain sides and made 
way for corn and other crops. Such circumstances, active 


| as they were in other parts of Europe, have been still more 


active in France, and more especially so during the present 
century, where the subdivision of the land which took 
place after the great revolution has given every peasant 
proprietor a personal motive for clearing copse and waste 
land, and even uprooting hedgerows, to make way for 
crops of more immediate profit; and, if we except perhaps 
the basin of Lombardy, no other part of Europe has been 
for nearly half a century past so subject to floods and their 
consequences. There can be little doubt also that the 
immense p which has characterised coal-working in 
Europe for the last thirty years, coupled with the means 
of transport of mineral fuel by the pro of railways, 
will tend rapidly to diminish the Seallwace to conserve 
woodlands and forests. Thirty years ago or more scien- 
tific commissions instituted by the French Government 
attributed their alternate floods and droughts to dis- 
foresting, and reconszmended as the only remedy the 
replacing as far as possible by planting the ancient 
woods. But even were this remedy more sure and 
less tardy in its operation than it is, its application over 
the great European area upon such a scale as would 
produce any sensible effect is manifestly impossible. Over 
vast areas population is too dense to admit of taking 
away from the plough and giving back to the forest any 
large proportion of the land now indispensable to its wants. 
Worthy as is the subject forced upon our attention by 
Herr Wex of the fullest examination that can be given it, 
we entertain great doubts that any remedy can be elicited 
for circumstances inherent in the conditions of our world 
and the progress of our race. “The earth shall wax old as 
doth a garment,” is the expression of a natural fact; its 
powers of support are limited, and when pressed too hardly 
in the end develope new—that is, before unseen—forces 
tending to relieve the pressure, when thinned population 
restores more or less the overwrought and over-occupied 
land, until the restoring hand of nature and of time fit it 
again for the or pee of future generations. These vast 
questions upon the scale of the immense river systems of 
Europe have of course no parallel in anything that we can 
be called upon to deal with as respects the insignificant 
streams that unwater our own islands, though they are full 
of import for those vast outlying ions such as 
Canada, India, Australia, and New Zealand, in the second 
of which at least the conditions of European rivers and 
some of those which derange their regimen are to be found 
upon a vast scale and with exaggerated conditions of 
climate. But though in humble degree, the same class of 
conditions which have altered the regimen of the European 
river systems have been and are operative upon our own. 
Our islands have been centuries ago practically denuded of 
forest; no very violent changes in our river discharges can 
farther be thus produced, but the progress of a highly 
artificial agriculture, with its concomitants of deep drainage 
and rapid succession of crops, coupled with the progress of 
the still more artificial system of our manufactures and 
arts, is producing upon our insignificant streams effects 
= analogous to those which mightier forces have pro- 

uced upon the great European rivers. Nor, as respects 
manufactures, are these effects quite confined to our own 
country. 

There are some streams in Normandy and in Belgium 
which are not only polluted by manufactures to almost the 
state of those of Lancashire or Yorkshire, but in which the 
abstraction of water for manufacturing as well as agricul- 
tural purposes is such as almost to lay in summer these 
foul drains, and even on some larger rivers in France, such 
as the Allier; the effect of such abstraction is noticeable. 
These are amongst the conditions which ought to be pro- 
foundly studied before we venture much further upon the 
legislation of dispollution. Whatever tends to promote 
and increase the proportion of evaporation to rainfall must 
undoubtledly tend to the drying up of those rivers, manufac- 
turers residing upon which it is proposed to compel to sa > 
forth their fluid refuse and let it soak into the soil. Woul 
it not be more in accordance with natural laws for us to 
take measures for increasing the volume of water now pass- 
ing along these streams, by the construction of regulating 
reservoirs, and so enabling them to dispollute themselves, 
rather than by beginning at the wrong end to make pol- 
lution worse a diminishing the discharge of water and 
rendering it more irregular. 








THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 
(From our Special Correspondent.) 

In my last letter I gave particulars of the results obtained 
from the thrashing machines worked with and without self- 
feeders, and to that there is little or nothing to add. The expe- 
riments were intended not only to test the efficiency of the 
feeding apparatus as such, but the amount of power required to 
drive it in each case. The results given by the dynamometer 
will be found in the accompanying table, and it may be stated 
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briefly that the feeding apparatus when worked empty—that is to 
say, when not feeding—consumed comparatively little power in 
any case; when actively employed, however, the result was some- 
what anomalous. In some cases the use of a feeding apparatus 
actually reduced the resistance of the machine, while in others it 
slightly augmented it. The reduction was due to the fact that 
the self-feeding apparatus opened the sheaves and delivered the 
corn to the drum more equably than could be done by hand. In 
most cases where the resistance was augmented the augmentation 
resulted from the irregular action of the feeding apparatus, which 
delivered the corn to the drum in lumps or bundles, and less 
equably than a man would have done. Apart altogether from the 
effects of good and bad feeding, we have another class of resist- 
ance, which may be termed indirect, to deal with. It was proved 
by the experiments that a full-sized or 4ft. 6in. double blast 
thrashing machine requires something like 6-horse power indicated 
tokeepit in motion at full speed without doing any thrashing. Now, 
the dynamometer registered the whole number of foot-pounds of 
work required to thrash one hundred sheaves. Assuming the 
resistance of the machine, per se, to be constant, then it is obvious 
that the longer the machine was employed the greater would be 
the number of foot-pounds expended in doing a given amount 
of useful work. It followed that the machine which took most 
time to thrash one hundred sheaves expended most power. 
Thus, for example, Nalder’s machine thrashed one hundred 
sheaves in 4 min. 10 sec. fed by hand, and the foot-pounds of 
work expended in overcoming the frictional and other resist- 
ances of the machine would amount roughly to, say, 908,000 
foot-pounds.” But when fed by the self-acting apparatus it 
required 7 min. 15 sec. to thrash one hundred sheaves, and the 
work done as before in overcoming the resistance of the machine 
was, say 1,600,000 foot-pounds. It would thus appear that the 
resistance of the feeder reached as much as 692,000 foot-pounds, 
but this conclusion would, as I have shown, be erroneous. It 
might be supposed that the more quickly a machine was fed the 
greater would be the resistance due to work done per pound of 
corn thrashed, but this does not appear to be the case. On the 
contrary, so great is the useless work consumed by a thrashing 
machine in overcoming its own internal resistance, that the 
quicker the corn can be got through it the less is the total power 
expended per pound of corn thrashed. A fact altogether apart 
from the question of drum guards deserves attention. I refer te 
the enormous quantity of work absolutely wasted by all the 
machines tried. In very few instances did the useful work 
materially exceed that wasted. The internal resistance of this 
class of machinery indeed appears to be out of all proportion 
greater than is the case with almost anyother piece of mechanism 
constructed on a large scale. Much more might be written on 
the cause of this loss, which is, no doubt, in great part easily to 
be avoided ; but this is hardly the place or the time to go deeply 
into the matter. It will suffice to explain that much power is 
wasted in causing the oscillation of heavy shoes, in bold defiance 
of the laws of gravitation. Perhaps another half century or so 
will elapse before agricultural engineers learn that it is not im- 
possible to reconcile two apparently incompatible conditions in 
the same thrashing machine. 

Another point of interest is that the use of self-feeders does 
evidently, under certain conditions, reduce the resistance of the 
machine; a result evidently due to the circumstance that the feed- 
ing apparatus gives the corn to the drum more equally than a man 
can. With some of the feeders the distribution was very bad ; 
the machine, instead of being fed with corn in an even stream, 
so to speak, being fed in great mouthfuls, which it had to bolt 
as fast as it could. This style of feeding is almost sure to be 
attended by bad thrashing and waste of power. The merits of 

he various machines must in no wise be judged by that of the 
feeding. Thus Mr. Fison’s machine was exceedingly roughly got 
up, although it did good work. The drum spindle does not run 
in brasses, but in solid cast iron blocks bored out. This style 
of bearing is very popular in some districts, but it requires 
great care in the manufacture to make a satisfactory job of a 
cast iron bearing intended to carry a wrought iron spindle running 
at 1000 to 1100 revolutions per minute, and under the pull of 
a heavy belt. During one run Mr. Fison’s drum pulley bearing 
got nearly red-hot, and some little time was spent in cooling it 
down. During the next run it ran very well. Mr. Fison took 
the first prize for his drum guard, and deservedly , for I have 
seldom seen a more elegant or effectual device. It consists 
simply of a wood roller hung over the drum mouth. This 
roller is supported on the ends of two balanced levers, and is 
connected to a specially designed feed board, which is hung on 
pivots near its centre. The roller rests in movable dies sliding 
in cast iron brackets bolted to the framework of the machine. 
The balance lever tends to keep the roller up, and when up the 
driving strap is tight, and the roller runs round and carries in 
the corn, but the momen} any pressure comes on the roller, as 
if any one essayed to get into the drum mouth, the roller 


descends and closes the mouth, the strap being slackened at the |, 


same time the roller stops: And the beauty of the thing is that 
there is no throwing out of gear or in by hand; the action is 
purely automatic. The moment sufficient pressure comes 
on the roller from above it stops; the moment the pressure 
is withdrawn it rises to its proper place and goes on. 
The apparatus is shown in the annexed cut. While 
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dealing with thrashing machines, it will be well to 
point out that, although Messrs. Nalder and Nalder's 
machine gave such bad results with the Wilder feeder, it is 
really one of the best machines ever exhibited, several very 
considerable improvements having been recently introduced in 
its construction. One excellent feature is the use of wrought 
iron truss rods, the iron being in tension, as it ought to be; and 
by a very simple expedient Messrs. Nalder have succeeded in 
getting in wrought iron diagonal cross bracing just behind the 





drum, at a point where it is very much wanted. Those who are 
familiar with thrashing machines know that it is a matter of 
some difficulty to get into the shoe a sieve of sufficient area to 
take out all the little black seeds which go so far to spoil the 
appearance of a sample of corn. Messrs. Nalder get over the 
difficulty by placing the seed sieve in the first dressing apparatus 
in a place where a surface of something like a square foot and 
a-quarter, instead of half a square foot, can be got for it. The 
machine is fitted with Nalder’s patent screen, of which it is stated 
5000 are in use. This is a cylindrical steel wire screen, made 
by special machinery, and the workmanship of those shown 
at Taunton is certainly of unsurpassable excellence. Time 
fails me to speak of all the points of interest about this 
machine, but one I must not overlook; it is the packing or lining 
used by Messrs. Nalder for putting between the edges of brasses 
instead of wood or leather. It consists simply of a strip of 
brass bent over and over, flattened down, and then placed in 
a tool which compresses it and cuts out the back and front 
to fit the plummer block and the shaft. When the brasses 
are so far worn as to need letting together, one strip is 
broken off the liner at the end, and the thing is done; and it is 
almost impossible for a man, however incompetent, to compress 
a journal too much, or to make a mistake in letting brasses toge- 
ther while he uses this exquisitely pretty device. 

The statement contained in my last that the thrashing machine 
experiments concluded on Thursday only applied to the 
dynamometer tests. These were finished about 4 p.m., but sub- 
sequently the judges had the traction engine moved to one 
machine after another, and experiments were made to test the 
efficiency of the feeding apparatus as regards safety. To this 
end a couple of bags were partially filled with corn and tied in 
two places so as to roughly represent the head, body, and legs of 
aman. These were thrown on to the feeders in various ways, 
but in no case did they get into the drum, invariably acting on the 
disengaging apparatus and throwing it out of . Some amuse- 
ment was caused by one of Messrs. Clayton and Shuttleworth's men 
who insisted on proving personally the efficiency of his employer's 
safety apparatus. This is Wilder's self-feeder, between the 
shakers of which are arranged a set of edge boards, with rounded 
projections near the drum end. These boards do not interfere 
with the action of the feeder, unless something heavier than a 
sheaf of corn is towards the drum. The moment the 
heavy body comes on one of the projections just referred to, the 
board is depressed, and shifts the driving belt of the feeder en to 
a loose pulley by very simple mechanism. The apparatus 
answered perfectly when the enterprising individual to whom I 
have just referred tried it, and the act was so practical that it 
carried weight with it. On Friday morning five machines by 
Messrs. Marshall, Clayton and Shuttleworth, Ruston and Proctor, 

Hornsby’and Tasker, were taken to the shed for fresh trials. 
These were not made with the dynamometer, or any measured 
quantity of corn, but were simply carried out for the satisfaction 
of the judges as regards the general efficiency of the apparatus, 
the sheaves being thrown on to the feeders in any way that came 
handiest. All the machines tried passed this test very satisfac- 
torily. Messrs. Ruston and Proctor’s machine did especially 
well. It will be remembered that it is fitted with a spring board, 
which trips if too much weight is put on it, and throws the 
feeder out of gear. A whole sheaf was thrown on during the 
trial, and this let off the spring board at once. The board can 
be set by a screw, however, to go off with a greater or less force 
within reasonable limits, 

Two very interesting experiments — far more interesting, 
indeed, to the great body of engineers than any other made 
during the show—were carried out on Friday. These consisted 
in the testing of two vertical boilers for evaporation, with a view 
to determining their fitness to receive one of the society’s silver 
medals for miscellaneous exhibits. The first boiler tried is patented 
by Messrs. M. W. Hedges and Co., London, and is shown driving 
a Norwalk steam pump exhibited by Messrs. Warner and 
Sons, of Cripplegate, London. The boiler is 4-horse power, 
and its construction will be readily understood from the accom- 








nying engraving. It will be seen that the i 
eae with a dry smoke-box above by a set of vertical 
tubes ; within the fire-box stands a species of ring of fire clay, 
in which the fire is made. The products of combustion pass 
down outside this ring in the direction of the arrows and rise 
through the tubes. The arrangement appears to be very good, 
and it ought to materially promote the prevention of smoke. 
The general dimensions of the boiler are as follows :—Diameter 
of grate, 20in. ; thickness of fire-clay ring, 3in. ; area of grate, 
2°17 square feet ; diameter of fire-box, 2ft. 8in. ; height of ditto, 
1ft, 114in.; diameter of boiler shell, 3ft. 5in.; total heating 
surface, 76°4 square feet ; heating surface per nominal horse- 
power, 19ft. ; ditto per foot of grate, 36ft. 

The experiment with this boiler commenced at 10°30 am. and 
concluded at 2°17. During this time the boiler evaporated 
600 Ib. of water, burning 88} lb. of Welsh coal. The tempe- 
rature of the feed was 60 deg. and the evaporation was at the 
rate of 6°77 lb. of water per pound of coal, the boiler working 
up to 2°55-horse power, calculated at one cubic foot of water per 
hour to the horse-power. This is a very low economical efficiency, 
and so bad a result was due, in a great part, to the fact that the 
boiler was not lagged, and that rain fell on it during nearly the 





wholetime. Had the boiler been lagged, it would, probably, have 
evaporated another half-pound of water, or 7°27 lb. per pound of 
coal. But, even then, the boiler could not rank as economical ; 
and it supplies one more proof, if one were wanting, that vertical 
fire-tube flues constitute about the most inefficient arrangement 
of heating surfaces which it is possible to construct. If Mr‘ 
Hedges could contrive to incline his tubes, making them con- 
verge towards the centre at the top, they would do much better, 
and a still greater advantage would result from the use of a 
submerged smoke-box ; which would, however, add to the cost 
of the boiler. The idea of using fire-clay rings is, however, 
excellent, and may obviously be employea with advantage in 
boilers somewhat different in design. 

The second experiment was carried out with a 6-horse power 
boiler, by Messrs. Davey, Paxman, and Davey. The boiler is too 
well known to need description. It first appeared at the Oxford 
Show in 1870, when Mr. Paxman surprised everyone by making 
one of the best runs made by any vertical engive then tested, 
with a simple engine with only a single slide and no cut-off 
arrangements of any kind. Since that date the boiler has 
steadily maintained its reputation, but it was never publicly 
tested for comparative efficiency until Friday. The boiler 
actually tried then was identical with that exhibited at Croydon 
in connection with a vertical engine already described in Tuk 
Enernerer. The boiler was not a racer ; indeed, it is one of the 
great merits of these miscellaneous trials that no one knows till 
the last moment that they are to be made, so that preparation 
is impossible. The experiment began at 3.14 p.m. and 
ended at 6.14 p.m., the run thus occupying precisely three 
hours, The total quantity of water evaporated was 908 Ib., and 
the coal consumed 84 lb,, the rate of evaporation being thus 
10°8 Ib. of water per pound of coal. The engine was kept 
running during the trial to work the pump, and to sup- 

ly steam to one of Mr. Paxman’s excellent feed-water 
lease: which was worked during the trial, and proved 
its efficiency by raising the temperature of the feed from 60 deg. 
to 198 deg., or through 138 deg., a very satisfactory result con- 
sidering how small a quantity of steam was passing through the 
heater. The actual power developed, measured at the rate of 
1 cubic foot to the horse-power, was, as nearly as possible, &; but 
it must be remembered that a good engine would really not use 
more than about 31 Ib. of steam per horse per hour, so that the 
evaporation was probably equivalent to about 9 or 10-horse 
power indicated. It will thus be seen that the Paxman boiler 
maintained its high character, and justified all that has been 
said in its favour in these pages. The total heating surface in 
the Paxman boiler is about 100 square feet, or nearly 17 square 
feet per horse-power, or 2ft. less than that allowed by Mr. 
Hedges, and the two beilers supply a most instructive example 
of the relative value of heating surface. Mr. Paxman’s water 
tubes are not quite vertical in the first place, and in the 
second the use of the deflector compels the flame to beat 
against them in a direction at right angles to that of the 
rapidly ascending current of water inside. With vertical fire 
tubes the heated water ascends comparatively slowly, and in the 
same direction as the hot gases; and this is, no doubt, one 
reason for the inefficiency of vertical fire tubes. In the Paxman 
water tube the circulation is so rapid that the metal is continually 
exposed to fresh water surfaces, and this and the direct impinge- 
ment not only of the flame, but of the radiant heat on the tubes, 
renders the latter most rapid and powerful generators. In order 
to.deal quite fairly with the Hedges boiler, an allowance musi, 
of course, be made for the lower temperature of the feed. The 
following tabular statement shows the respective powers of the 
two boilers :— 

PaxMANn Bolter. 
Pressure 401b. 


Evaporation at 60 deg. .. .. .. oc of «+ «+ of D485Tb 
* WS) wits Baral wie 
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Hxpors Borer. 
Pressure 40 1b, 
Evaporation at 60 deg. .. .. 2. «- oe «e oe «+ OF7ID. 
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They show how desirable it is that some simple form of 
heater, such as that employed during the trial by Mr. Pax- 
man, should be used. The experiment supplies direct evidence 
of the most convincing kind that even when only partially sup- 
plied with steam it could effect a reduction of about 10 per cent. 
of fuel, an economy which, we fancy, most users of coal will con- 
sider a matter not to be despised at present. The saving in the 
case of an inferior boiler would be even greater. It must be 
understood that if either of the boilers had been worked at 
atmospheric pressure, the duty would have been much greater. 
But as in practice steam of atmospheric pressure only is of no 
value, I at calculated the preceding figures at the actual 
working pressure employed. For some reason which is exceed- 
ingly incomprehensible Mr. Paxman did not obtain a silver medal 
for itis boiler. In truth, only two medals were awarded out of 
the ten placed at the disposal of the judges, and much dissatis- 
faction has not unnaturally been experienced on the subject. 
Messrs, Hornsby and Sons, of Grantham, carried off all the 
prizes for mowing machines, As the one-horse mowers 
this was unavoidable, for the machines of all other competitors 
in Class 1 were disqualified on the ground that they required 
more power to work them than one horse could be fairly ex- 
pected to exert. By the courtesy of the Society's engineers, 
Messrs. Eastons and Anderson, I am enabled to furnish a summary 
of the draughts of these machines. In the preliminary trial 
they were all in excess of the proper draught A selection was 
made, however, of the best machines for a second trial, and the 
results in foot-pounds per minute will be found in table 2. From 
these figures I have deduced the horse-power, and it will be seen 
that all the machines, except one by Messrs. Hornsby, were 
again far in excess. The horse-power used in calculating the 
power of a steam engine is taken at 33,000 foot-pounds per 
minute. But this was about the maximum result that Watt, in 
his experiments, obtained with some very heavy brewery horses, 
and it is generally accepted that the power of an ordinary 
horse does not exceed 22,000 foot-pounds per minute. 
Rankine gives the average best efficiency of a horse as 
being obtained when he is moving against a collar resistance 
of 120 Ib. at a velocity of 3°6ft. per second, or a little less than 
2°5 miles per hour. But a glance at the table will show that the 
horses in all cases travelled at about the proper speed thus laid 
down, and that they exerted in many cases much more than 
double 120 Ib. collar pull, In the table the horse-power is cal- 
culated for 33,000 and 22,000 foot-pounds. If the former is 
taken as the standard, then Messrs. Hornsby’s machine was 
qualified by complying with the conditions; but if the latter— 
or “animal standard,” as it is sometimes called—is to be taken, 
then it is evident that no one-horse machine complied. The 
curious feature in the matter is that although the machines were 
disqualified, they were with a very few exceptions actually worked 
by one horse without causing him any distress, and this not for 
a few minutes only, but for considerable periods. Horses cut 
e plots under a July sun without turning a hair. It does not 
fallow that they could continue this work for a whole day 
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of ten hours; but, on the other hand, the exertion of double 


their attributed, power for half an hour at a time did; 


not appear to discompore their equanimity in the least. 
In a word, the dynamometer experiments at Taunton go 
to show that the horse is a more powerful animal than 
even James Watts supposed, — It is possible that the appa- 
rent discrepancy may be reconciled in this way. When mowing, 
a horse is not constantly at work. Stoppages are made to clean 
and oil knives, &c., and at the end of cach bout he takes the 








TABLE 1.—Jesults of Preliminary Dynamometer Tests of One-LHorse Mowing Machines. 
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by one horse, then it is possible that the northern farmers laid down no rule on this point whatever—that is to say, 
will not accept, the ‘conclusions of the Royal Agricul-| although a nominal one+horse machine was disqualified if it 
tural Society’s judges as indisputable evidence that there required more than 33,000 foot-pounds per minute to work it, 
are no one-horse machines in existence except those made by the two-horse machine might go on its way rejoicing, even if it 
Messrs, Hornsby. It is quite evident, however, that the judges required 132,000 foot-pounds, or any number, to work it, I 
are not to blame, while the course adopted by the engineers was confess I fail to understand this logic. It may be argued that a 
absolutely the only correct course they could follow. All the man can, if disposed, put four horses to a two-horse machine— 
fault rests with the horse, who perversely insists on proving that as I have often seen done ere now— but, by parity of reasoning, 
he can work a given machine when he is assured on all hands he might put two horses tea one-horse machine. I shall not 












































Total average 
‘ Seren pee ee draught Height of cut Speed in miles * 
Catalogue No. Name of exhibitor. vethiinties te gt ng per hour. Price. Remarks. 
pounds, 
£ 8. ‘ 
182 | Samuelson and Co... 185°9 1} 205 18 10 The machives named in Table No. 2 were 
, selected from these for further trials. Table 
508 John Williams... 210 — — 18 10 No, 2 gives the result of the final trial. 
2625 W. Brenton 2279 —_ oo 17 0 
198 J. Wray 350°5 - - 18 0 
2444 Picksley, Sims, and Co. ... 268°0 _ —- 18 0 
2771 Haughton and Thompson 289°7 — —_ 19 10 
2436 Walter A. Wood 193°0 li 2°35 19 0 
1177 Brigham and Co. 296°3 — -- 17 10 
12 William Anson Wood 208°6 Ll’ 2°45 20 0 
76 W. A. Feil 210°6 i ~ 19 0 
738 Harrison, McGregor, and Co, 227° 12 2°40 ls 0 
578 Hornsby and Sons ... 150° _ 2°29 17 10 First prize machine. 
64 H, and G. Kearsley 2541 _ — 19 O 
579 Hornsby and Sons ... 1849 1 2°45 18 0 
Tante 2.—Lesults of Final Dynamometer Tests of One-Horse Power Mowing Machines. TasLe 3.—Average Draught Resistance, &c., of Two Horse Mowers. 
om : Liter Te 3 wie) 2 a. 
E+2¢ . Ps =2/8 B= =f Zz &.,)ta ty So - 
Catalogu ae ro. 1% S2:22S22 / 2 oi |e 8! §28 ese “g 
itaiogue » ae , - - Ss. se r:-'a.8s =e: 2 2 w= = © S 2 oS £& 
ot. Exhibitor's name. 23 pounds 7 STRESS Se E Thee : a4 22)|] ~~ 3 oes goin. 
No. got permin, £595 SEERA 2 |. .mabibitors meme oe ge | SEF | say Be [Pm 
182. Samuelson and Co... ... 201°8 57,513 174 | 261 in in. £ s. 
181 Samuelson and Co.* ... ... 208 — | =~ iit — 1310 
2436 Walter A. Wood... ... ... 169°6 48,000 145 2°18 583 Hornsby and Sons... ... 239 : <= — nin 20 0 
2824 Burgess andKeyt ... .. 258 28 29 3°03 2: 20 0 
738 Harrison, McGregor, and Co. 1Svo 42,719 1°29 194 ‘741 Harrison, McGregor, & Co.+ 261 23f | 271 23 2} 210 
2446 Picksley, Sims, and Co. ... 298 — Rez Be’ 21 0 
578 Hornsby and Sons... ... 1335 32,550 09s 1°48 582 Hornsby &Sonst_... ... 248 25 26°5 3°32 2¢ | 200 
2437 Walter A.Woodt ... ... 258 28 | 27 3} 2% | 210 
579 Hornsby and Sons... . 161°8 41,583 1°27 188 183 Samuelson and Co, ... ... 235 — | _— — — se 
; 580 Hornsby KSons§ ... ... 253 28 | 265 3°32 24, | 20 0 
192. = William Anson Wood .. 1763 44,604 135 | 2-02 581 Hornsby and Sons||... .... 223 28 26°5 3°32 24 20 0 
| : 
* Highly commended. + Commended, > First prize. § Second prize. Third prize, 
Tane 4.—Results of Dynamometer Trials of Thrashing Machines with Combined Drum-guards and Feeders. 
. F Machine run idle. | Machine thrashing. 
7 Exhibitor's name. —_—— — Remarks. 
= Without feed. With feed. | Without feed. With feed. 
——_ i | Width 
| Foot Horse-| Foot  Horse-|Time.| Foot Horse- Time. Foot Horse- | of 
pounds. x wer. | pounds. power.|m. sec.) pounds, power. min.sec. pounds, power. |drum. 
ft. in. 
3845 | Nalder and Nalder... ... 227,000 6°86 257,200 7°8 411) 327,000 99 715 299,500 907 | 4 6] Very steady machine. 
3879 Marshall and Sons... ... 166,500 5°04 172,250 521 317 342,200 10°37 4 1 303,000 | 915 —_ Very steady, 
3880 Marshall and Sons... ... | 196,750 594 219,700 665 | 4 21 334,800 | 10°14 3 16 361,400 | 10°95 | 5 90 | Very steady. 
| 
589 | Hornsby and Sons... ... 216,000 654 196,000 594 | 2 41 334,300 10°13 3 0 383,200 | 11°62 | 4 6 | Choked, and band came off. 
707. Tasker and Sons... ... | 193,500 | 5°85 216,170 655 | 420 339,700 | 10°27 515 | 332,000 10°06 — | Out of balance and very unsteady. 
| 
3814 J.P. Fison ... ... ... | 247,200 7°48 219,000 , 663 | 4 30 418,200 | 12°67 2 55 285,100 8°64 — | Drum bearing heated. 
3481 Clayton and Shuttleworth | 204,000 618 226,500 684 ),3 3 373,500 11°3 2 46 394,400 11°94 — | 
3656 Robey and Co.... | 229,250 694 | 249,500 | 7:56 | 3.35 353,400  10°7 236 367,300 | 1133 | 5 Oo | 
3526 | Ruston, Proctor, and Co. | 230,200 697 | 237,750 72 |227 402,800 1220 241 | 373,500 | 1131 |4 6 | 
709 Tasker and Sons | 225,200 6°82 239,500 | 7°25 | 4 20 354,400 10°73 5 15 309,500 9°37 _ Machine cut bands. 

















machine idle out of the work, and some seconds are lost in turn- 
ing round and starting again on the return cut, during which he 
recovers his wind, and a process of recuperation goes on in his 
mternal economy. It is further to be observed that one-horse 
machines, by many of the disqualified competitors, are in daily 
use in the northern districts of England, where, it seems, they 
enjoy much favour, At least about 600 one-horse machines are 
sold every year, and as they do not appear to be used anywhere 
else, they must all go to the Cumberland, Durham, and North- 
umberland farmers. If these machines can be, and are, worked 


that he cannot. If the over-exertion proves bad for his race | attempt to reconcile the inconsistency, which is quite apparent, 
then he has only himself to thank, and no one will pity him for In the table will be found the principal points of interest 
doing twice as much as he ought. If horses could read Tue | about the mowing machines which took the highest places in 
| ENGINEER it is probable they would strike en masse after they | the judges’ books. To attempt to describe these machines with- 
| had perused this communication. Let us be thankful that they | out drawings would be absurd, and I shall not attempt it. No 
| have not yet reached this point in the road of mental develop- | doubt the drawings will appear in the pages of Tax ENGINEER 
ment. in due course. The table contains, as I have stated, the prin- 
As regards the two-horse mowers, it will be seen that the table | cipal items of importance. It may be pointed out that the 
gives the draught resistance only. No attempt was made to | reason why Messrs. Hornsby’s one-horse machine consumed so 
| Tegister the horse-power, because, strangely enough, the judges | little power is that the reciprocating parts, especially the knife 
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DRIVING SIDE 


FIG. /a. 





PLAN OF FEEDER WITHOUT GUARD 


(For description see paye 42.) 

















are made excessively light, strength being supplied by excellence 


of material. The finish of the machine, too, was admirable—not | 


the mere finish of paint and varnish, and burnished surfaces, but 
that of really good workmanship and fitting. 


The makers of steam plough tackle mustered strongly. at | 
Taunton. One of the most imposing stands in the yard was | 
that of Messrs. Aveling and Porter, of Rochester. It would be | 
difficult to get together a finer set of ploughing-and ‘traction | 


engines than were to be found marshalled in this shed. It 
included two 12-horse ploughing engines made for Mr. Neville; 
one of the firm’s new 6-horse power ploughing engines; an 8-horse 
power agricultural locomotive engine; a 10-horse power engine 
of the same kind specially intended for steam ploughing on the 
roundabout system; a 6-horse power traction engine; and a 
10-ton steam road roller; and there were besides wagons, cultiva- 
tors, and water-carts. It is not n to say a word about the 
workmanship of these exhibits; all were alike excellent, 

Close by was the stand of Messrs. Fowler, of Leeds. In this 
stand were no fewer than twenty-one exhibits, from a sixteen- 
horse power ploughing engine to a hand pump ; and in the field 
they showed in operation a complete set of tackle, consisting of 
two six-horse power engines, with plough, harrow, two cultiva- 
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| tors, water-cart, &. It is not necessary to add a word to what ' S. 
often. ‘ y | different habits and status from the ordinary “ Highlander,” and 


has often been said in this journal about Messrs. Fowler's 
ploughing gear as concerns its merits. The improvement some- 
what recently introduced in the construction of the fire-boxes of 
the engines promises to have far more important results than 
was at first anticipated. Instead of making the tops of the 
boxes flat, in the usual way, they are made round, and it is 
found that, for some reason not fully explained, and well worth 
further investigation, thess curved top boxes make much more 
steam than those with flat tops, although the engines have fewer 
flue tubes. There is, of course, less chance of deposit on a curved 
than on a flat surface ; but this circumstance does not go far to 
explain what is certainly afact. Remarkable success attends the 
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operations now, and for some time past, being carried on by the 


| Duke of Sutherland in Sutherlandshire. Thousands of acres are 


being cleared of stones and brought into cultivation, and it is not 
too much to say that in a few years the whole face of the shire 
will be changed, and the very habits and customs of the inhabi- 
tants will be materially modified—instead of a race of half- 
civilised Highlanders, living in houses little better than cabins, 
and scarcely cultivating little patches of ground, there will be 
large farms highly tilled and let at considerable rents. The 
tillers must be men of intelligence and capital, men of very 


it will be well for the latter: if he or his rising generation can 
modify themselves to meet the changed conditions introduced by 
the Duke of Sutherland and Messrs. Fowler. This is a great 
work. It is, in a sense, a national work, and much credit and 
not a little fame are due to all concerned in its execution. . 
Messrs, Howard, of Bedford, are by no means behindhand in 
their exhibits. In the yard they show a pair of self-propelling 
steam ploughing engines of 16-horse power, similar to, but 
larger than that illustrated in Tux Enatneer last week, and 
therefore requiring no special description here. An 8-horse 
power and a 12-horse power engine of the same kind are also 
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sLuwn, besides a very considerable collection of tackle, horse 
pluughs, &c. &c. In the field they show an 8-horse power 
Farmer's engine, which did excellent work with a four-furrow 
pluugh. The most noteworthy feature about this set of tackle 
is, however, a new travelling Campain’s anchor. This anchor has 
already been described in Tur Enoinerr. A pitch chain 
determines the advance of the anchor at each advance 
of the engine on the other headland. Hitherto such 
apchors have been fitted with removable road wheels for 
travelling. The new anchor is made with a cranked road 
axle, and by the use of a screw, chain, and lever the anchor 
ia made to rise and fall, so that it can be drawn into the field and 
dropped down for work in about two minutes. To make the 
construction of this anchor clear without an engraving would 
not be easy, and as such an engraving will shortly appear in 
these pages, I shall attempt no further description now. One of 
the great objections to the roundabout system has always been 
that it required much time and many hands to set it at work. 
Messrs. Howard state that with their new anchor, Farmer's 
engine, and two men, they can get to work in half an hour after 
they go into a field, and I have no doubt that where the work is 
tolerably straightforward they can do this, If they even 
approximate to it they will open a new era for the roundabout 
system. 

" Messrs. Barford and Perkins exhibited a 10-horse power set of 
tackle at work in a field not far from the show-yard, the power 
being supplied by one of Savages’ windlass wheel traction engines, 
similar to that shown last year at Bedford. The most remark- 
able feature in the tackle was the hauling arrangement for the 
Campain anchor, which was very fully described in these pages 
at the time of the Croydon show. The miscellaneous judges 
have awarded Messrs. Barford and Perkins one of the cals two 
silver medals presented this year, for this really valuable improve- 
ment, thus endorsing what has already been said in its favour 
in THE ENGINEER. 

Mr. Fisken’s fly-rope system was well represented in a field 
about half a mile from the yard. The tackle was that shown 
at Croydon, and did its work thoroughly well on a rather steep 
hill-side. It is stated that over 100 sets of this tackle are now at 
work in various places; and it is interesting to add that the 
identical set shown at Wolverhampton four years since is still at 
work, and has done excellent service. One of the principal points 
in dispute about Fisken’s tackle is the durability of the fiy-rope. 
I have made some special inquiries on this point, and find that 1200 
yards of rope cost between £22 and £25, according to the market 
value of manilla fibre. When worn out as regards ploughing, the 
old rope can be sold for czrt ropes, at variable rates ; but it may 
be safely estimated as worth £5, leaving the net cost of the rope 
at about £18, If the rope is properly looked after, it will plough 
about 1200 acres; if neglected, or rolled up wet, not much over 
600 acres. The cost of rope is thus about 7d. an acre at the 
most, and may be as little as half that sum. A wire ploughing 
rope, under the same circumstances, will do from 1500 to 2000 
acres. The velocity of the manilla rope is about twenty-two 
miles an hour, or, say, that of a thrashing machine belt. In its 
present form, there can be no doubt that the Fisken system is 
capable of doing very good work indeed, at a moderate price. 
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RUSTON'S SPARK ARRESTER 


There are three reasons why I shall not attempt to describe 
the exhibits in the show-yard in detail. The first is that 
such a description must say over again what has already been 
said in these pages. The second is that such a description 
would occupy much more than an entire ENcrnerr, and thethird 
is, that descriptions of the kind in question are exceedingly dry 
reading to all but a few persons. I shall, therefore, content 
mysélf with dealing with those things which appear to be 
essentially new or interesting. 

Place must be given to silver medals; the first was awarded, as 
I have stated, to Messrs. Barford and Perkins. The second went 
to a very ingenious American invention, exhibited by Mr. Aspin- 
wall, of Albany, New York. The accompanying sketch will 
make its principle clear. It consiste of a box of wood mounted 
on an axle and two travelling wheels, about 2ft. 6in. high; in 
front of the box is a coulter to open the drill, behind are 
scrapers or mould board to fill it up again. On the road axle, 
which revolves, is a sleeve ; on this is mounted a disc, and to this 
are bolted a variable number of arms, one of which is shown 
enlarged at A; at the end is a spike D. The arms are of cast 
iron, and the spike, about the size of a large bradaw), is cast in. 
There are slots in the box. The arms as the disc revolyes pass 
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through the slots. The plates at the sides of the slots at the is dropped at regular intervals. This is a very ty little 


back of the box are fitted with springs. Potatoes are put in the device, and deserved the medal, for the machine— first one 


box. As the disc revolves the hooked fingers press the potatoes | brought to England— worked very well indeed. 


into the back slot, which will not let them go through, but the 
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In portable engines two novelties were exhibited, one being a 


spike B sticks into a potato and carries it as shown in the accom- | new spark arrester, by Messrs. Brown and May, of Devizes ; 
panying figure. Then the potato is carried up, round,anddown the other a new adaptation for burning straw. The 





again. 


arrester is exceedingly simple. 
On the top of the chimney is 
fitted an iron saucer, about 18in. 
in diameter, and 5in. . The 
chimney runs through this sau- 
cer; when the chimney is in place 
the saucer may be filled with 
water without running down the 
chimney; but the water is then 
hearly level with the top of this 
last. To fill the saucer a small 
pipe is led up from the boiler, 
the details of couplings Ineed not 
describe. When steam is up to 
a few pounds pressure, on open- 
ing a cock water is forced up and 
the saucer filled. Over the saucer 
is a cap or deflector ; when the 
engine is at work the cap 
beats the sparks down into the 
water where they are quenched. 
Mr. May tried an experiment 
before two of the judges, Mr. 
Rich—Messrs. Eastons and An- 
derson’s leading assistant —and 
a select few at nine o'clock on 


It started from the inside of the box, but the disc is | Monday night. He burned straw, saw-dust, shavings, wood; he 


eccentric to the box, and the potato when carried down again is ay his fire about, and tried prtehrenet te ~ rat Aeon 
vu 


outside the box. The finger enters into the box and leaves the 





t in vain. 


The water in the saucer was inimical te 


potato outside, which was the thing to be done, and 0 the seed | of fireworks, In a word, nothing could work better as a oa 





42 


THE ENGINEER. 








arrester, and the fact that it is simple, cheap, and not likely to 
get out of ordes, is no small recommendation. 

The straw-burniag engine referred to above is exhibited by 
Messrs. Ruston and Proctor, of Linco. The engine has already 
been illustrated in the Tue ENGINEER, and little need be said 
about it, except that the patent hollow stay from the cylinder to 
the crank pedestal is now made to do duty as a blower pipe, steam 
being taken from the jacket forthe purpose of creating a draught. 
The modifications for burning straware confined to the smoke-box 
and chimney, and are shown in the annexed sketch. It need 
hardly be said that straw when burnt makes sparks. These 
sparks are caught thus: on top of the chimney is a funnel head 
made of steel, for lightness. Inside this is fitted a sliding or 
telescopic pipe A, worked by a rod and lever B from below. On 
top is a deflector C, When the funnel head is pretty nearly full 
of ashes the telescopic pipe is raised, steam being shut off for a 
minute, and the ashes down the chimney into the smeke-bux. 
The bottom of the smoke-box is prolonged downwards, as shown, 
and holds about 3in. deep of water which quenches the sparks. 
There is a door in front at E which can be cpened, and through 
it the water and ashes, making a species of mud, can be drawn 
out, a false bottom G pushed into the smoke-box above the 
door to prevent the i t of the draught. To further 
check the evolution of sparks, the feed pump, which is con- 
tinuous in its action, is fitted with a small pipe and jet H, in 
such a way that a minute spray is thrown across the base of the 
chimney, and operates to them. The entire arrangement 
is extremely neat, and no doubt work very well. 

The awards for mowing machines were as follows:—For two- 
horse grass-mowers, the first prize of £30 to R. Hornsby and Sons, 
of Grantham, for their Paragon mower; second prize, £20, to R. 
Hornsby and Sons; the third prize of £10 to R. Hornsby. and 
Sons. Highly commended, R. Hornsby and Sons. Highly com- 
mended, welson and Co., of Banbury; — commended 
for another machine, Samuelson and Co., Baubur } com- 
mended, Burgess and Key, of Brentwood, and Holborn Viaduct; 
commended, Harrison and M‘Gregor, of Leigh, Lancashire; com- 
mended, Walter A. Wood, of Worshi London. For one- 
horse mowers, the first prize to R. and Sons, For the 
best drum or appliance to the drum of a ing machine 
for preven accidents to the people employed: First prize, J. 
P. Fison, Teversham. For the best combined guard feeder 
for a thrashing machine: First prize, Messrs. Clayton and Shut- 
tleworth; second prize, Messrs. Marshall and Sons. Silver medals 
have been awarded to Barford and Perkins, of Peterborough, for 
an improvement in the self-travelling anchor, the invention of F. 
Savage; and to L. Augustus Aspinwall, of Albany, New York, for 
a new potato planter. 











“ UNIVERSAL” STEAM PUMP WITH EXTERNAL 
SLIDE VALVE. 

Ir is now over six years since Messrs. Hayward Tyler and Cv* 
commenced the manufacture of Cope and Maxwell's “ Universal” 
steam pump—mention of which has, from time to time, appeared 
in these columns—and nearly two thousand of which (made by 
Messrs. Hayward Tyler and Co.) are in use, besides some three 
thousand manufactured in America by the patentees. The 
favourable opinion of them we originally expressed has therefore 
been fully verified. , 

We have now much pleasure in illustrating a further develop- 
ment of the same patent, by means of which the full length of 
stroke in the steam cylinder is obtained ; for some purposes this 
possesses a decided advantage over the former system, more 
especially when the pump is applied against heavy columns, the 
work upon the pump valves being less severe. The valve being 
placed externally, admits, too, of its being worked by hand, in 
case of need. The illustration on page 41 is an outside elevation 
of the machine, the valve chest and valve being shown in section. 
It will be seen that it consists of the ordinary “ Universal” 
steam pump, converted into a slide valve, the ports being formed 
in it. The action is as follows :— 

On the main piston A passing over the port B steam is 
admitted to the end of the small slide C, causing it to make its 
stroke to the opposite end of the main slide D, and in doing so 
admits steam to the right-hand end of the main slide, which in 
turn makes its stroke, thus reversing the engine. The exhaust 
of the small slide is managed in a similar manner. The same 
process, in an opposite direction, is enacted on the piston A 
coming to the other end of the cylinder. The motion is 
extremely quiet, and seems all that can be desired; it admits of 
any length of stroke being used, and the reversing action is slow 
at its commencement, allowing ample time for the pump valves 

exhibit one of these pumps at 


to elose quietl. 
i 
a 10in. steam cylinder, 74in. pump, 


ly. 

Messrs. Hayward 

Taunton. This 

and 15in. stroke, It is mounted a? vertical Field boiler on 
a earriage, forming an excellent portable pumping engine suitable 
for irrigation or contractors’ — The pm os worked 
during the performance was in every respect 
thoroughly 








TAUNTON SHOW.—DRUM GUARDS AND 
PROTECTORS, 


At pages 40 and 44 we illustrate several of the drum guards and 
eres tested at Tannton show. Figs. 1 and 2 show Messrs. 

arshall’s drum protector. It consists of a platform D D, 
fixed at a convenient elevation over the drum, and within 
reach of the feeder, to which is connected, by a spring or 
catch action E, a protecting board F, a handrail B C, sur- 
rounding the feeder; the former is hinged to one edge of the 
drum mouth, and also connected to the handrail; in ordinary 
working the drum mouth has a clear opening for the grain, which 
falls down the incline M, but should any of the attendants fall 
against the platform, or the handrail, or the feeder wish to leave 
the feeding box, the spring or catch action is released by his 
pressing his hands on the handrails B, when the protecting board 
alls over the drum mouth, effectually blocking the entrance 
thereto, In addition to the above, a lower platform or cover of 
boards round the feed box marked A is also attached to the hand- 
rail, so that the feeder, in stepping out of the box, places his feet 
on the platform or cover which presses it down, pulling with it the 
—-the cover being connected thereto—and thus closes the 
to be fixed on either side or end of 
which can be moved on either side to 

opposite side to which the grain is 

ing passed to the feeder. N,.is the thrashing drum. O, the 
cencave. 


Figs. 3 and 4 shew assecond drum protector, No. 2, exhibited by 
the same firm. ° 

This is similar to the first in its action as regards clesing the drum 
mouth, but instead of the handrail, it is provided with a pair of 
bellcranks I, working on fixed studs, one on each side of a main 


frame, by a rod or wire, to a lever J on each side of a 
spindle K, which turns in the brackets X ; on the centre of this 
spindle is secured a double-ended lever L, on the one end is a catch 
which hold of another catch on the protecting FE, the 
Oyber end, takes a spring; when in action the spring cayses the 





lever L to sustain the protecting board F in the position shown in 
full lines, and also the platform A which surrounds the feeder, by 
means of the rods-and bellcranks ; but should anyone fall on the 
platform D, or the protecting board F, or the feeder press down 
the platform A by stepping out of the feeding box, the catch 
lever L releases the protecting board F, instantly closing the drum 
mouth, as shown in dotted lines, G is a light guard board placed 
at opposite side from the platform D. 

The apparatus consists of a boarded platform T, on the 
upper surface of which a number of wood cross bars B travel 
towards the drum, motion is imy d to these through an endless 
belt working over suitable eys A; at a convenient distance 
over the cross bars a series of prongs H are introduced, to these 
an oscillating motion is imparted tl the shaft}, erank C, and 
pulley E ; an arrangement is also ap for rai and lowering 
the shaft F, by means of a lever and apparatus marked V and U, 
for regulating the feed, Fast and loose driving pulleys are used 
marked C, which receive motion from the er shaft. L is a 
hand lever for throwing the apparatus out of ~ Jis a hinged 
receiving board, which is supported on a s J', and arranged 
to give way and throw the apparatus out of gear in case anyone 
falls upon it. ; 

Figs. 5, 6, 7, and 8 illustrate the self-feeder which received the 


prize. 

Figs, 9, 10, 11, and 12 show a combined self-feeder and drum 
protector, by Messrs. Marshall, 

A Ais the hopper or case, B is an inclined board on which the 
sheaves or crop are thrown, C is a tipping board pivoted on the 
spindle E, al made to oseillate by means of the lever F and rod 
G, which are connected to a crankpin on the disc plate H; this 
disc plate is secured on a shaft which revolves in bearings at each 
side of the frame, and is fitted with fast and loose pulleys, driven 
by a belt from a small pulley on shaker shaft. Inside the frame 
is another board D for regulating the feed, which forms the back 
of the feeding hopper, and is capable of adjustment by means of 
another pivoted rd and lever P, to which is fitted a rod O with 
a handle and notches at opposite end ; a staple plate is fixed on 
the frame at O' which secures the D in any desired position, 
giving more or less width of into the drum mouth. Q isa 
covering in board, which is closed travelling, but when opened 
for work is supported by an iron strut on each side of the frame, 
and thus forms uae or cover to the drum mouth ; er pro- 
tection is provi the hinged rail T surrounding the feeding 

on sides; this rail is supported ny ene VV, and 

in position retains the belleranks W fork lever Y as 

but should anyone fall upon the rail T, the belleranks are 

down and the fork lever is thrown outwards, pushing the 

from the fast to the loose pulléy, and instantly seapring the 

a tus. The are connected by a rod X, so that 

should the rail T spring in of the weight falling at 
either end only, the throwing-out is eq offective. 

Fig. shows Messrs, Robey snd On.’ apparatus for thrashing 
machines. 

This apparatus consists of a covered hopper on the top of the 
machine containing a shaking board C, on which the erop falls as it 
is filled in by the attendant. Slots are cut in this shaking board, 
through which iron spikes B, curved similarly to a fork tine, move 
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TASKERS DRUM GUARD. 


forward and seize a supply of the crop to be t As these 
spikes or forks progress forward, the shaking ha oa falls 
to allow the supply to pass to the drum. But before the crop can 
be fed to the drum, the shaking board is raised, and the crop is 
brought into contact > fixed row of spikes or pee, weereby 
it is forcibly separated, and the regular quantity only allowed to 
be fed to the thrashing drum. Having thus delivered their supply, 
the moving spikes recede under the protection or cover of the 
shaking board, and not through the crop, when they seize a further 
uantity and repeat the process. Means of adjustment to regulate 
the uantity of Feed are provided, and the apparatus is driven in a 
simple, but effective manner, by ene: Sine attachtd and 
eccentrics A fitted outside the thrashing mac on the shoe shaft, 
thus saving the wear and tear, as well as uncertainty of a leather 
drum strap. The mechanical arrangement is very simple, there 
being but two spindles movi) a part of a revolution, 
and there is neither extra or required for driving. 
Tasker’s guard is shown at 13. It consists of a simple hood 





hung on two levers as shown, Should any weight fall on the 
f -board A, the outer end of the lever rises, and the hood 
is thrown by the rod B into the position shown by dotted lines. 


The combined guard and feeder is shown by Figs. 14and 15. The 
guard is similar to that just described ; but the -_ is provided 
with two rollers, one of which is shown at A. nis presses the 
sheaves up against a mowing machine knife D driven by the gear- 
ing C, and this knife cuts the bands. When the hood falls down 
the knife is thrown out of gear. The arrangement is ingenious 
and worked well. 

Fig. 17 shows Messrs Ruston and Proctor’s improved drum 
guard. This consists of a spring board which is depressed in the 
event of a man slipping and falling upon it, and which at the same 
time releases a self-acting guard, which completely closes the 
entrance to the hopper, and thus effectually prevents his getting 
into the drum. It will thus be seen that the entrance to the drum 
is absolutely closed by the falling of any weight, such as a man, 
upon the feeding-board as described below. 

A is the ho ned into which the corn, &c., is fed through the 
mouth at B. Upon entering, it has to slide down the spring board 
C, which is hinged at D, and supported by a strong spring K, 
which is adjusted to yield only when any considerable weight such 
as that of a man comes upon it ; it is then depressed, moving with 
it the end of the lever F, which is centred at f, the other end of 
the lever is raised in consequence and releases the lever G from a 
catch h. This lever is acted upon by a spring at y, which imme- 
diately upon its release a h outwards, and thereby 
takes away the support of the or guard K, leaving it free to 
fall and to close the entrance to the hopper, as shown by the dotted 
lines at L. 








AccorDING to the Moscow Journal, a company is now being 
formed at Backmut, with a capital of one and a-half millions of 
roubles (£234,375), for giving an impetus to the use of coal. The 

tions of the company will consist :—First, in establishing 
depots of all classes of coal and anthra-ite at the most suitable 
places. Secondly, in establishing counting-houses and factories at 
the ports of the Sea of Azov and the k Sea, in Turkey, in 
Greece, and at Suez. Thirdly, in appointing agents in the vee ae 
towns of Russia and other countries. Fourthly, in establi a 


bank for advancing capital on the security of mines or coal deposits. 
— gene rn for the treatment of the secondary pro- 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre. 
spondents. ) 





ROUT BOILERS AT SEA. 


Str, — “ Brevity’s” statement of the economy of the Root 
boilers in the Birkenhead is almost too good to be true; but, at al} 
events, it is clear a considerable saving in fuel is effected, and large 

gh to Il these boilers being more generally adopted, 

‘* Brevity” seems to object to tye tortuous passages in the 
boilers. Now, allow me to tell him. that the only water tube 
boilers I have found free from priming are auch as have these 
tortuous passages. esides, if there is such an economy ay 
‘‘ Brevity ” states, he cannot fairly object to the construction of the 
boiler in this respect. 

* Brevity ” is incorrect when he states no engineer could be found 
who would sail twice in the Malta. I happen to know one of the 
engineers who sailed in her the whole time she was fitted with 
Root boilers. I further know that the Root boilers in the 
Birkenhead stand as when first fixed, and the only patching done 
has been to firegrate and casings, which were badly constructed, 
However, experience makes perfect, and, no doubt, due advantage 
will be taken of the experience now obtained in the construction 
of the next Root boiler for marine purposes. 

Manchester, June 21st. Facts AND Figures, 








SETTING OUT VALVE GEAR, 

Str,—There is one slide valve problem of some importance, of 
which I have not seen a solution yet, and at the risk of its not 
being new, I venture to send one of my own by means of a simple 

™m, 

This is the case in which (adopting Zeuner’s notation) the eccen. 
tricity = r, the linear lead = +, and the angle through which the 
crank has turned from the dead point when the cut-off takes place 
= w, are given, and it is required to find the lap /, the opening a, 
the angle of advance $, and the angle of lead ¥. All these may he 
found at once as follows : 








With any centre O and radius = +, draw the circle A B C ; make 
angle A O P = o; draw the straight line P C and bisect it in D; 
from centre D with radius = } v, describe circle E F ; from O draw 
straight lines O G, OH touching this latter circle; then angle 
COH or POG = $; angle GOH =¥; perpendicular distance 
from P to O H (sensibly the straight line P IF’) = /. 

From P as centre. we may describe the cirele R M_ touching 
O H, and cutting O P in M; then evidently P M = /, and OM = 
(r+) =a, 

The reason for this very simple construction is as follows :—The 
total angle of steam = (#1 + ¥); but since in each stroke the port 


is just closed during twice the angle whose sine is = ‘ , then 
r 
-1 


2 sin. 


(ai + ¥) = (180° - 
-l]/7 


2 sin. > 
point, the port is just opening, i.¢., the valve is at distance = / 
from its central position ; and when the crank is on its dead-point, 
the port is open by amount = v, ic, the valve is at distance 

(1 + v) from its central position, and the eccentric at the angle } 
from its central position, Therefore— 


1 -ll+r 
( sin, yp 
therefore, taking former equation and transposing— 
, _fr-ll+e, -1l 
(180° — a) = ( sin. oo Fes ). 


From this it will be seen that the problem is to divide the angle 
(180° — a), or P O C in diagram, into two parts whose sines differ 


by the amount —_. The larger of these angles will be = d, and 
r 


! ), therefore ¥ = ( 180° - », - 


) ; also, when the crank is at the angle ¥, before the dead 


~12, 


sin, »’ 


their difference will be = ¥, and (r x sine of less) will be — /. 

Examination of a few diagrams will show that this method gives 

the solution with all appreciable accuracy for any cases occurring 

in actual practice. RosBert Duncan. 
Glasgow, June 24th. 





BOLT FORGING MACHINERY. 

S1r,—In your correspondent’s notice of the Pomona Gardens 
Exhibition at Manchester, which appeared in THe ENGINFER of 
18th June, mention is made of Horsfall’s bolt forging machine, 
made and exhibited by Messrs. Greenwood and Batley, of Leeds ; 
and as I have had a good number of these machines in operation, 
will you kindly allow me tosupplement your corr t’s notice 
with a little additional information, which perhaps could not 
readily be supplied at the exhibition 7 

In the year 1872, when the great agitation for shorter hours of 
labour and increase of pay was at its height, I was dee aly engrossed 
with the necessity for improved machinery for bolt making to 
supersede hand labour. For that purpose, I made inquiry regarding 
bolt-making machines, but except ordinary pressure machines, could 
not find anything suitable, after having seen a great number of 
different kinds, 4 the course of this inquiry I heard about Hors- 
fall’s machine and went to see it. I first tried one, and then 
got two more, and went on until I had eleven in operation. 

Your correspondent remarks on the small quantity made per 
minute, but there is a wide distinction as regards quality between 
the bolts made by Horsfall’s machine and those made by pressure 
machines, or even by hand. 

The Horsfall machine makes a well-finished bolt, each bolt a 
perfect duplicate of its predecessor, the skin well polished, and the 
square under the neck in all respects perfect. There is--except in 
cup-headed bolts—no pin to be removed, and which, if formed, 
leaves always an unfinished appearance ay removal, In making 
bolts by hand or pressure ines, the bolt blanks have to be cut 
off to the requisite lengths, hence it is obvious that there must be 
a great waste of time in making long bolts, In the Horsfall 
machine, however, as the bolt head is made on the end of the bar 
and then cut to the length, bolts of any pe ra can be made with 
equal facility. The machine can be worked by two boys,.one for 
heating, the other working the machine ; the two boys with the 
machine are equal to six men, three bolt makers and three hammer- 
men; we have thus the wages of two eae The 
dies for the machine, however, cost a little more to keep in order 
than the ordinary bolt maker’s tools, but the margin of profit is 
still greatly in favour of, the machine, , . CHARLES FAIRBAIRN. 

Gateshead-on- , July 6th, Kd ‘ 
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RAILWAY MATTERS, 


THERE are nearly 400,000 cars running on the railroads of the 
United States, supported by nearly 4,000,000 cast iron wheels. 

Tuer last girder of the railway bridge over the Ganges at Cawn- 

is reported in position, and the bridge was expected to be ready 
or trattic this menth. 

Tue London, Chatham, and Dover Company are, we understand, 
about to conduct a new line of steam communication with the 
Continent. Steamers are to run between Sheerness and Flushing, 
and it is said that much time will be gained by travelling on this 
route, 

Tue Northern Pacific Railroad property, including tracks, rails, 
rolling stock, land grants, town sites, &c., will be offered at auction 
at Chicago on the first Monday in August. The road from 
Tacoma to Kalama and the land grant are included in the cata- 
logue. Itis — that the Canadian Government should buy 
all the rails rolling stock. 


A CHANGE has been made during the past week near 
Niffany Junction on the Midland Railway. Formerly there existed 
a sharp, and generally believed to be a dangerous curve after 
passing the junction on the line from Skipton to Gargrave, and, as 
the rails were not so evenly laid, there was considerable jolting 
and inconvenience to passengers from the consequent shaking they 
usually had to undergo. iis, however, is now entirely averted 

tion of 


NOTES AND MEMORANDA. 


Iron may be cemented in wood by dropping in the roogs pee. 
pared in the latter a small quantity of strong solution of sal 
ammoniac, This causes the iron to rust, rendering it very difficult 
to extract. 


WE are informed, says the Electrical News, that the telegraph 
lines of Sydney, New South Wales, extend over 7533 miles. The 
receipts last year were £39,379 19s. 2d. The number of messages 
transmitted, 569,001. The number of employés, 329. 


THE vi t of iodine may be heated to redness like a solid or 
liquid. It then emits the less refrangible luminous rays which 
furnish a continuous spectrum. A spiral of fine platinum wire is 
sealed in the interior of a glass tube eight millimetres in diameter. 
Pure iodine is then introduced, and the tube sealed after the’ air 
has been expelled. If the iodine be then volatilised and the wire 
ignited by a battery, the spiral ap surrounded by a flame of a 
very rich red colour, which yields the well-known interrupted 
spectrum, 

One of the most striking properties of ozone, says M. A. Boillot, 
is its bleaching power. The effects ascribed to chlorine are, he says, 
really due to ozone. Ozone employed directly acts as an oxidising 
agent, laying hold of the hydrogen of the substance with which it is 
in contact, whence results bleaching, if the body is coloured. On 
allowing chlorine to act upon any animal or vegetable matter, it 
i a certain quantity of water and seizes its hydrogen, 





owing to the improvement which has been made in antici 
the increased traffic expected to arise from the opening of the 
Settle and Carlisle branch. A new “double way” cuts off the 
curve, and being straighter and more level, is less liable to be the 
source of accident to any train passing over it, A new and more 
commodious signal box is also placed at the new junction, Skipton 
station promises to become a much larger ome more important 
tranship centre, for both passenger and goods traffic, than hitherto. 
AN Austrian railway engineer has had the idea of protecting the 
boilers of locomotives against incrustation by means of copperplates. 
The front and back plates of the bottom of the boiler of an engine 
were covered with a sheet of copper one milimetre in thickness, the 
middle plate of the boiler being left unprotected. The engine was 
worked for two years on a portion of the line of the State railways 
where the water was of very bad quality. When the tubes were 
taken out the incrustation was found to be 10 milimetres in thick- 
ness on the surface of the iron, and only two to three millimetres 
thick on the 7 ver plates, The iron was in many places corroded 
to the depth o' rf millimetres, while the copper was entirely un- 
affected, and the iron plate beneath it, when uncov looked 
perfectly new. The partieles of incrustation were larger on the 
iron than on the comet The cost of the copper covering is stated 
tobe from 250f, to650f. per boiler. Another engineer who examined 
and reported on the nt says that the duration of the 
b vilers is doubled or tri by the application of the co) per plates, 
which afford extrao security against explosion. e in- 
crustation is much less on copper on iron or steel, which is 
porous and slightly oxidised; and quently the evaporation is 
more complete, and there is a corresponding saving of fuel. In 
the construction of a boiler to be lined with the iron plates 
may be of less thickness without risk ; the weight of the boiier is 
thus considerably reduced ; oad lastly, the expense for repairs is 





rably dis \inished e have, however, to consider the 


galvanic effect of the contact of the two metals, and require 
— on other waters less calcareous, but more acid, than the one 
alluded to above as of “‘ very bad quality.” 


On Monday last the new Bishopsgate Station of the Metropolitan 
Railway was opened, It stands at the corner of New Broad-street 
and Liverpool-street, opposite the new Great Eastern terminus, 
with which communication has been made by subways. Two 
floors of chambers are above the booking: office, contiguous to which 
are lofty and handsome shops. The works were commenced about 
two years ago, and have been carried out in the face of great diffi- 
culties. The line has been made between St. Mary’s Roman 
Catholic Church and schools on the one side, and Finsbury Chapel 
on the other; and it was found that both these buildings were 
erected on bad foundations, partly filled in with débris, the piles 
being only carried down as far as the gravel. Underpinning was 
therefore necessary in both cases, but especially as regards 
the Roman Catholic range of edifices. The line from 
Moorgate passes under Finsbury-circus and intermediate streets 
to New Broad-street, under which thoroughfare it is likewise 
tunnelled. The platforms are each 370ft. long, and are respectively 
24ft. and 18ft. wide. A glass open span roof, constructed on 
principles which insure ect ventilation, covers 75ft. of the 
entire span of S85ft., which is the gross width of the station, its 
height from the rail level to the centre of the roof being about 
40ft. The road is the heaviest that has yet been laid down, the 
solid steel rails weighing 86 Ib. to the ya: The signal apparatus 
is by Mackenzie and Holland. There are locking bars to every 
facing point, and the telegraph block instruments of Mr. Spagno- 
letti’s invention, which, we are told, have never failed since the 

pening of the line in 1862, are of course in use here. Mr. E. 
Wilson has designed the entire structure, and the contractors for 
the work were Messre, Kelk and Lucas, whose engineer, Mr. 
Prowse, has carried out all their plans. 

Apvicgs received from Mexico state that, after four years of 
negotiations, the contract which was concluded on December 12, 
between the Minister of Public Works and the Hon. Edward Lee 
Plumb, on behalf of the International Railroad of Texas, has been 
ratified by the Mexican Con The concession provides for the 
construction of a railroad of the standard gauge Gite. 8}in.) from 
the city of Leon, in the State of Guanajuato, to the Rio 
Bravo Del Norte, there to connect with the International 
Railroad of Texas, The precise line to be followed whether 
by San Luis Potosi, or A amg - Zacatecas, 
Durango is left to be 





? 
be the most and desirable the surve The 
distance to be constructed is between 600 and 700 miles. 
The obligations of the company to be formed are to it 
a bond for 200,000 dols. within six months from the the 
law ; to complete the survey of 200 kilometres (124 niile i 
18 months; to complete the survey of the entire line two 


years and a-half ; to commence work at the terminus on Rio 
Grande within three years from the date of the law ; to 

100 kilometres (62 miles) of the road within 15 months from the 
time fixed for the commencement of the work, and 120 

each year, or 240 every two years thereafter, and to the 
entire line within nine years from the date of the law, If the 
road is completed in one year less than the sti; term of nine 
years, the company is to receive a premium of 100,000 dols.; if in 
two years less, a premium of 200,000 dols. for each of the two years ; 
if in three re less, a premium of 300,000 dols. for each of the three 
years; and if in four years less than the preseribed term, the 
premium is 400,000 dols. for each of the four years. The 
road and property of the company is ber Fr from all taxa- 
tion for the period of fifty years, and everything required for the 
construction and operation of the road is admitted free of duty 
during the term of fifteen years. At the previous session of the 
Mexican Congress a concession was ratified for the construction of a 
railroad of the same gauge—4ft. Sin which is also that of the 
Vera Cruz road—from the city of Mexico to Leon, 280 miles, 
passing by the cities of Queretaro, Celaya, Salamanca, and Guana- 
juato, This central road, which will be finished by the time the 
International road is completed from the frontier to Leon, will 
afford, in connection with the international, an unbroken line of 
communication from the United States to this capital and the 
surrounding region. From Leon and the central road branches 
will capes into the states of Michoacan and Jalisco, to 
Morelia and to Guadalajara, the capital of the latte= state, a city 
of 75,000 inhabitants. e distance yet to be completed in Texas 
to —— International Railroad of that state to the Rio Grande 
is but miles from Rockdale, the presentterminus, to Laredo, 





forming hydrochloric acid. e oxygen set free by this reaction is 
transformed into ozone, which, in its turn, lays hold of hydrogen 
present in orrganic matter. 

Mr. Fortin HERMANN, says Les Mondes, is testing a machine 
which is moved by articulated feet which are successively planted 
upon the ground. Two feet act from the front body and two from 
ae oem, Feing pressed downward by steam, which besides, in a 
horizontal engine, oscillates rods which, acting upon the feet, cause 
the apparatus to drag itself along. From experiments cited, it 


appears that the feet, when shod with rubber and charged with w |” 


weight of 2°2 lb. per O°4in., indicated an adhesion equal to 0°75 of 
the weight of the motive machine. The apparatus travels at a rate 
of from 4 to 4*8miles per hour; and by a new arrangement, in 
which one pair of feet trot while the other pair amble, it is ex- 
to run at the rate of 12 miles. It will ascend grades of 1 in 

with quite heavy loads. 

In Lancaster County is, it is said, the greatest nickel mine in the 
United States. The mine lies upon the eis ridge between 
Chester County and Pequea Valley. Besides nickel, iron and copper 
ore have been found. “The copper has been known tLere for seventy 
years, The nickel ore is of a gray colour, and so hard that it can be 

btained only by blasting. After it isbroken into small particles 
it is thrown into a furnace and subjected to a strong heat. It is 
then smelted like iron. After being placed between two heavy 
iron rollers.and pulverised it is sent to Camden, N.J., where the 
copper is separated from the nickel. I: is next protected from 
foreign nicke & forty per cent. duty. The average price of 
pure nickel is about 2 dols. a pound. In the Lancaster mine 400 or 
500 tons are obtained monthly, and about one hundred and fifty 
men are employed. 

MM. Thiri and Minich have been investigating the electricity of 
a thermal spring at Baden, in Switzerland. One (platinum) 
electrode was put in the water of the spring, the other in the 
river Limmat; the | aged gave a deflection of 74 deg., 
reduced slowly to 60 deg. as bubbles arose on the former electrode, 
but rising to 70 deg. again when these were removed, The thermal 
water was negatively electric. Fresh warm water from the spring 
in a vessel was also negatively electric to cold river-water in 
another vessel ; the deflection was 444 deg., and sank to zero as 
the former water cooled. It was not polarisation that here 
reduced the deflection, On the mineral water being heated to 
47 deg. C. again it gave no current with cold water; nor did heated 
mineral water charged with carbonic acid give a current with cold 
river-water. Thus, the electricity in question cannot be due either 
to thermo-electric action or to action of carbonic azid on platinum 
electrodes, 

THe value of the steam engines exported from the United 
Kingdom has remained stationary this year, and has, indeed, 
slightly declined. It amounted to May 31st this year to £1,090,717 
as compared with £1,253,484 in the corresponding period of 1874, 
and £1,106,431 in the corresponding period of 1873. In these totals 
May in each of the three years figured for £274,317, £331,621, and 
£245,325 respectively. The aggregate value of the steam engines 
exported to oe 3lst this year to British India was £140,262, as 
compared with £147,260 in the corresponding period of 1874, and 
£101,258 in the corresponding period of 1873; to Germany, to 
£129,678, against £163,323 and £172,759 in the corresponding 
periods of 1874 and 1873; to Australia, to £94,716, against £108,936 
and £64,658 in the correspondin periods of 1874 and 1873; and 
to Russia, to £92,627, against £75,217 and £73,808 in the corre- 
sponding periods of 1874 and 1873. Our exports of steam engines 
have increased this year to Russia, France, and 3; but 
7 ree ne Germany, Italy, Egypt, Brazil, British India, and 


A notk on the immunity of the tomete with — to its own 
discharge has been communicated to Archiv. fur Anal. and 
Physiol, by M. Steiner. M. Boll offered the explanation that, 
when the electric organ is ¢xcited, another excitation is at the 
same time sent out from the central organ, rendering the nerves 
less sensitive to the action of the fish’s own shock. Eo 
in — was somewhat open to objecti M. Stei been 
studying the animal, and he finds that, both out of the water and 
in water, every to lo is excited to contraction of its 
muscles, not only by the shock from another torpedo, with which 
it is put in connection, but also by itsown shock. The convulsions 
of the fish’s muscles, when the finger placed on the electric organ 
felt a shock, were greater the nearer these muscles to the 
organ ; the extremity of the tail was jerked least. This solves 
one riddle; but it does not teuch the greater question, why 
torpedoes, which are able to kill other fishes by their electric 
disc! , do not kill themselves? And the question acquires 
greater interest, now it is known that the fish’s own muscles are 
convulsed by its shock. 


Ir is well known by our readers, says the American Manufac- 
turer, that Messrs. Rogers and Burchfield have been using natural 
gas exclusively at their works at Leechburg in ironmaking and 
under their boilers, but it is not so generally known what they are 
doing in that direction at their works at Apollo. Some time ago 
they bored for gas just below these latter works, and succeeded in 
getting a t quantity, at a depth of 1200ft. to 1300ft., but 
the contractor drilled a little deeper and struck salt water, which 
shut off the gas. They then commenced to bore another well, just 
above their works, which is now down about 700ft,, and will be 
sunk 1300ft. if n . Meanwhile they have adopted a plan 
of pumping the salt water out of the other well in such a way as 
to utilise both the gas and the water. We will try to describe the 
apparatus: Two pipes of different size have been put in the 
well, one inside the other. The small pipe is closed at the lower 
end, but lias a number of half-inch holes in its circumference, near 
the bottom; a gas-cap fits on the top of both pipes, the large pipe 
having vent through two holes in the circumference of the cap and 
the small one through a hole in the top; through which hole a 
sucker-rod also works. When the sucker-rod is operated the water 
flows out through this hole, that surrounding the pipe flowing into 
it through the half-inch holes near its lower end, filling the vacuum 
created by the pumps. Pumping has been commenced, and the 
theory is that when the water surrounding this pipe becomes 
exhausted the gas will take its place and out of the heles in 
the side of the cap at the top. Salt will be manufactured from the 
water that will be conthenaihy pumped Mp y this pipe. Thus 
we will have the spectacle of a gas well and ia 








it well in one, 





MISCELLANEA. 


THE Town Council of Salford hove goes a committee to con- 
sider the question whether it is requisite that kitchen boilers should 
be fixed under official inspection. 


THERE are nearly 75,000 miles of railroad in the United States, 
consequently it would occupy a passenger five months’ time, 
toovellien continually at the rate of twenty miles an hour, to go 
once over it all. 


WE learn from the Buenos Ayres Standard that Mr. C. Burton, 
Director General of Telegraphs, has been introducing improvements, 
one of which is the system of transmitting messages simultaneously 
from both ends of one wire. 

Srwxine for coal is about to be commenced in West Suffolk, 
according to a letter i in the Bury Post of Wednesday. 
The locality ‘or the exploratory works is the neighbour- 
hood of Bury St. Edmunds, 

THE Indian troopships are, says the Portsmouth Times, in future 
to be coaled straight from the colliers, instead of from the 
shore, This alteration has been made for the purpose of preventin 
the deterioration in the coal which ensues from storing it for severa 
months. 


WE have received the first two numbers of a new journal called 
the Electrical News and Telegraphic Reporter, It appears weekly 
and is edited by Mr. William Crookes, F.R.S. As its name 
imports, it is devoted to the interests of telegraphists and others 
requiring information on electrical science. 


AccorpINnG to the New York Telegrapher, a battery man, who 
has tried the experiment, says that to keep the jars of a sulphate 
of —e battery clean, coat the inner surface of the jar for about 
an inch at the top with common white paint, This, he says, will 
entirely prevent the sulphate of zinc from accumulating on the 
outside of the jar. 

A TERRIBLE explosion has occurred at the Pyrotechnic School, 
——- It is stated that a ty! ae = filling bottles 
with dynamite, gun phosphide o' cium, and the 

drop of voreptention 


story is thata from his forehead, falling under 
certain conditions on matter not losive without contact with 
water, produced the catastrophe, officer and two warrant 
officers were killed on the spot. ; 

Tue office for experime: trials connected 
with the lighting of her Majesty's which has been held for 
some years by Captains Colomb Brent, R.N., is, the Globe 


ed, the end for which this branch 
of the Admiralty was established having been attained. It is 
probable that a very large annual saving will be effected by the 
general introduction’ of the system of lighting now determined 
upon. 

Tue Oldham correspondent of the Manchester Courier writes 
that the fact that the floating of limited liability companies in 
that town has been overdone is beginning to make itself felt. On 
Tuesday night a crowded meeting of stock brokers and share 
dealers was held, and they unanimously instructed the chairman 
to write to the directors of no less than seventeen limited com- 
panies with mills in -ourse of erection calling upon them to convene 

tings of shareholders with a view to ding operations being 
suspended until next spring. It was stated that ten mills might 
save £20,000 in machinery, engines, and mill gearing by adopting 
this course. 





MvcH satisfaction continues to be expressed by those most con- 
cerned in the boring operations which are being conducted on that 
fringe of the Cannock Chase district of which Lord Hatherton is 
the proprietor, but which for mining purposes has passed into the 
hands of the Cannock and Huntington Colliery Company. If 
this company should be successful, and the coal which they expect 
to find should be proved, then the future mineral supply of that 
district will be of an even more promising character than hereto- 
fore. The confidence which the evidences already forthcoming has 
occasioned amongst people, who profess to know what is going on, 
is understood to be indicated by the circumstance that the shares 
have in the past few days been selling at twice the price paid for 
them by the original shareholders. 


WE have for some time past heard, says the Mining Journal, 
that tin in considerable quantities might be expected to come from 
Tasmania, and we can now announce the arrival of the first ship- 
ments. There can be no doubt as to the excellent quality of the 
tin, which is soft and of very good colour, It has been most care 
fully assayed for the importers by Messrs. Johnson and Matthey, 
and they return it as containing the high percentage of 99°06 = 
cent, of pure tin. It has also the valuable quality of being 
from even a trace of wolfram, so injurious to tin, and so often 
found in combination with it, It is superior to Australian, and 
will by many, we think, be preferred to Straits. We understand 
it is being sold at the price of the latter. The shi its from 
SS ee ee Oe eee a 
to influence our market; the whole quantity arrived and coming 
forward this a = ae exceed 300 tons, a very 
moderate —_— but am cient to enable the importers to 
introduce it generally to the 

WITH reference to the petition praying for protective duties on 
iron and steel Semmiecanes Sick een sent to the German 
Emperor in May by “‘ the manufacturers of Berg and Mark,” we 
learn from the Allgemeine Zeitung that a counter petition, which 
lech that cust duties are not needed for the protection of 
ho tends in Gasman Seen cad cae mane fn eae ng 
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THE Factory Acts’ Ro: mers, under the presidency of 
Sir James Ferguson, have sat at Sheffield two days this week for 
the purpose of taking evidence. The other commissioners present 
ve been the O’Connor Don, Sir Charles Du Cane and H. 

.» Sir Fen eis o oneen The first 

. Mark Firth, Mayor of Sheffield, who 
gave several interesting statistics. His firm were manufacturers 
of steel saws, edge tools, files, cannon, &c. They employed about 
1300 workmen, and had no half-timers, and no boys under thirteen 
years of age. Sheffield, Mr. Firth said, is spread over a large 
surface—about 19,851 acres. It extends in length nearly twelve 
miles, and is nearly five miles in breadth. The. population is now 
about 270,000. There were large numbers of workshops all over 
the town. Several of the other witnesses spoke of the very general 
manner in which Saint Monday is observed at Sheffield. Mr. 
Arden, the certifying surgeon, said a grinder of forty was looked 
upon as being an old man, but the adoption of fans had tended to 
lessen disease from dry grinding. r. Gould, district factory 
in r, thought the Factory and Workshop Acts were anomalous 
and ought to be consolidated. There were, he said, 5000 work- 
shops in Sheffield. A deputation from the Sheffield Chamber of 


Commerce also gave evidence. 
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THRASHING MACHINE DRUM GUARDS AND FEEDERS—TAUNTON SHOW. 
(For description see page 42.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Grroip and Co., Booksellers, 
LEIPSI“.—A. TWIRTMEYER, , 

NEW YORK —Witimes and Rocens, 47, Nassau-street. 


PUBLISHER'S NOTICES. 

*,* Next week will be published a Double Number of THE ENGINEER, 

containing the Index to the Thirty-ninth Volume, including a 

Complete Classified List of the Patents issued during the past six 
months, price One Shilling. 














In consequence of the General Postal Union, which came into 
operation on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates, Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher, Thick Paper 
Copies may be had, if preferred, at increased rates, 

Remittance by Post-ofice Order.—Argentine Republic, Australia, Belgium, 

Brasil, British Columbia, British Guiana, Canada, Cape of Good Hope, 

5 Faye. France (Paris only), Germany, Gibraltar, India, Italy, 

Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 

South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 

Turkey, United States, West Coust of Africa, West Indies, China, via 

Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 

Southampton, France and Algeria, Greece, Ionian Islands, Norway, 

Panama, Peru, Russia, Spain, Sweden, £1 166. Borneo, £2 5s. 


TO CORRESPONDENTS. 
*,* We cannot undertake to return ee manuscripts; we 





must therefore request our to keep — 
*,* In order to avoid trouble confusion, we find it necessary to 
inform of inquiry add to the 


writer to hi , and bearing a 2d. ¢ stamp, in order that 
answers received by us may be fi to their destination. No 
notice will be communi do not comply with 


these instructions, 7 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily px parmaation, but as a proof of 
good faith, No notice will be taken of anonymous 
communications. 

An OLp Supscriper.—33,000 lb. raised 1ft. high in a minute is a horse- 
power. Can you net make your own calculations Srom this ? 

J. 8. —Being balanced, the valves work with less friction, and absorb less 
power than slide valves. f 

E. L. (Florence).— We have not published drawings of the market in question. 

W. B.—The arrangement is new to us. Send further particulars. 

E. T. (Southampton).— The “ Conquest of the Sea,” by Siebe. Any bookseller 
will supply you. 

C. T.—Two men, one to strike and the other to hold a “ set,” would rough out 
such a pair of grooves in a day. 

New Swinpon.— Your fastening would be ruled an infringement of Gibson's. 

Ianornamus.— You must pay the royalty. 

C, W. D.—Messrs. Perkins’ address is 67 and 68, Seaford-street, Regent-square, 

C. H. (Cardiff).—Apply, by letter, to any of the apices of the agents of the 
Australian colonies. 

Dovusrrvut. — Yea. 

J. 8. Cavemen —Sketch unintelligible. Bumploy a draughtsman. 

N.C. ann W. P. C.—Letters are lying in our publishing department for the 
above correspondents. 





CASK-MAKING MACHINERY. 
(To the Bditor of The Engineer. 

Sir,—Can you, or any of your correspondents, inform me if Holme’s cask- 
making machinery, which was ibed and illustrated in the Scientijsic 
American of March 28, 1874, is patented in d ; and, if itis, who 
are the makers in England? I Mould also be obliged for names of makers 
of similar machinery in England. W.B. 





DRIVING BANDS. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent inform me who is the maker of cotton 
straps, and if they will do the work nearly as well as leather or india- 
rubber driving-bands ? F. 

Rickmansworth, Hants, July 5th. 


EVAPORATIVE POWER OF COAL GAS. 
(To the Editor of The Bn neer.) 
Sir,—Can any correspondent say what ir the evaporative efficiency of a 
eubic foot of coal gas properly burned? I can find no data on the sub- 
ject. W. A.C. 





Birmingham, July 13. 





EXTRACTING OIL, 
(To the Bditor of The Engineer.) 

Sir,—Can any of your mdents inform me where a machine can 
be obtained for extracting oils . remains ef olives by means of sulphu- 
ret of carbon ; , a machine for purifying oulphuret of carbon? A. A. 

9, London-street, London, July 12th. 


SUBSCRIPTIONS. 
Tur Encineer con be had, by order, 
Wvesn tha Ofion; Go tht Pittouring tires Coadt So ob ; 
from , on following terms ( pai vance): — 
Yearly (ineluding two double numbers)... .. 
If credit occur, an extra charge of two shillings and sixpence annum will 
be made. us Meosnnan bo registered for tranemusion abread, 
Cloth Cases for binding Tur Enoinegr Volume, price 2s. 6d. each 
The following Volumes of Tae ENGINEER can be had, price 18s. each-—Vols. 
5, 10, 14, 24, 25, 26, 88, 





Sor every two lines one ‘ing and sixpence; odd lines are 

charged one ing. The line averages eight When an adver- 

tisement measures an inch or more the charge is ten shillings per inch. AU 

single advertisements the country must be by in 

payment. A advertisements will be inserted with all pract: re 

t wanteed in any such case. All 
subject to uu 


relating u ing department of the 
are to be addressed to the Publisher, . George Leopold Riche; all 
letters to be addressed to the Editor of Tas Enciyern, 163, Strand. 


* 
pa 








BIRTH. 
On the 9th instamt, at Alexandria, the wife of Mr. W. J. Du Port, 
M.I.C.E., of a son. 
DEATH. 


On the 10th inst., at his residence, Fenton Ville, Stoke-on-Trent, Mr. 
Ropert Nico. Anous, deeply regretted. 
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PRACTICAL IRRIGATION. 

Wiru the exception of a very few isolated instances, the 
pain of sewage irrigation has not been carried out—at 
east in this country—until the present day.. Even now, 
the scale upon which the operations are conducted is of so 
limited a character as hardly to ivs‘‘fv the title of our 
article, But, although the pr..c: :. .., .. sq comparatively 





recent an origin, the theory has been known and recognise 1 
for centuries. That the principle of sewage irrigation—a 
principle which, in the abstract, we have always advocated 
in these columns—is based upon .the soundest foundation, 
no one will attempt to deny. It is in strict accordance with 
the universal law which we observe in all the operations of 
nature, that nothing should be ever lost or wasted. The 
form and condition of the body may be changed, but in 
some manner or another it is utilised and made subservient 
for the purposes of reproduction, either of itself or of other 
substances, equally to the wants and welfare of 
creation. Assuming the truth of the principle of sew 
irrigation, we shall now briefly inquire into the methods 
maanlly adopted, so far as the limited scope of the subject 
extends for carrying that principle into practical execution. 
There are two principal modes of practical sewage irri- 
gation, in both of which we shall take for granted that the 
primary and immediate object aimed at is the purification 
of the effluent water, so that it may be rendered sufficiently 
yure to be discharged into a stream, or river. In every 
instance this condition must be fulfilled, even if the other 
almost equally important feature, namely the utilisation of 
the li aid sewage, has to be either neglected, or altogether 
di ed. The two modes referred to may be classed under 
the heads of surface irrigation, and subsoil irrigation. The 
former of these is identical with the plan,employed on 
most sewage farms where a large area of land is available, 
and my also called direct irrigation. The latter is 
synonymous with irrigation combined with downward fil- 
tration, or with the latter process alone. We shall not 
consider the question of obtaining the land, although it 
must be admitted that the choice of the method to be 
adopted will depend in a very great measure upon the area 
which is procurable. Independently of this circumstance, 
there are especial features belonging to each mode of treat- 
ing the sewage, which alone are quite worthy of notice. 
The surface irrigationists maintain that it is not necessary 
for the liquid sewage to pass or filter through the soil— 
provided always that the area of the superficial filter is 
sufficiently large for the purpose. They allege that the 
plants growing on the ground absorb or assimilate all the 
ammonia and other organic matters from the sewage, and 
leave the effluent water in a pure condition. No doubt, 
some slight amount of filtration, and consequent purifica- 
tion of the sewage, is effected by the soil during the flow ; 
but the main reliance is placed upon the purifying capa- 
bilities of the growing vegetation. This is very nearly the 
plan in operation on numerous sewage farms, and there is 
abundant testimony that the twofold result, constituting 
the real and only solution of the sewage difficulty, namely, 
the purification of the effluent water, and the utilisation 
of the liquid sewage, is most satisfactorily and completely 
accomplis We use the words “very nearly,” because 
there is certainly a perceptible amount of filtration effected 
by the soil, especially when the land is well drained, 
though not to the extent which occurs in the other 
method, when the soil is the recognised filter and purifier. 
If we assume an extreme case in which the land is not 
drained, and in which the soil is supposed to no 
filtering or purifying powers whatever, then the whole of 
the work must be ee by the plants. Experience has 
proved that such are the wonderful assimilating powers of 
lants that during the summer time, when vegetation is in 
ull vigour and in active development, they will accom- 
plish this result. Indeed, so convinced are surface irriga- 
tionists of this fact, that some go so far as to assert that 
there is no necessity for draining sewage farms. This is 
a grave error, applicable not only to land irrigated with 
sewace but to every description of land, no matter what 
may be the treatment to which it may be subjected or the 
pu to which it is devoted. gp that plants 
uring the season of aetive vegetation are all-sufficient to 
produce the desired result, the question which immediately 
arises is, what will take place during winter time when the 
progress of vegetation is greatly retarded and even alto- 
ther arrested? Will the sewage be sufficiently purified ? 
Jommon sense would say not, and an analysis of the 
effluent water taken in the winter time from a sewage farm 
in which mere surface filtration was insured, confirms the 
assertion. Mere surface filtration is not sufficient to pro- 
duce oxidisation of the ammonia and organic matter con- 


‘| tained in the liquid sewage. It will, in conjunction with 


such assistance as it may obtain from the plants, effect a 
very considerable purification, but one not up to the requi- 
site standard. On the other hand, there is equally stron, 
proof that if the sewage be filtered through the soil an 
the land properly-trained, the purificatien will proceed as 
satisfactorily in the winter as in the summer time. The 


; | conclusion to be drawn from these facts is that wherever 


surface or direct irrigation is employed the sewage should 
be obliged to filter to some depth through the soil, and the 
whole land should be efficiently dcainel 

The other method of practical irrigation includes the 
process of intermittent 7 stl filtration, in which the 
soil is relied upon to do all the work, or at any rate 
the greater part of it. One drawback to this method is 
that a large i of the sewage is wasted. Some assert 
that it is all lost, but this is a mistake, as the experiments 
at Merthr-Tydvil have proved. The whole question, so 
far as the actual merits of the two methods are concerned, 
irrespective of the local circumstances which may render it 
advisable to adopt one or the other, turns upon the relative 
advantages of sub-soil filtration in comparison with ordi- 
veal irrigation. In this comparison we premise that the 
land upon which the ordinary or surface irrigation plan is 
employed is properly drained. There is this important 
distinction to be observed between the two methods: In 
the irrigation system, in which the action of the plants is 
relied upon to “do the work,” as we have already expressed 
it, we must bear in mind that the origin of this action is 
renewed every year, and that it will continue ad infinitum 
to perform the same functions. But when the soil alone, 
as in the filtration method, has to do the work, there is not 
only the possibility but the probability that after a time it 
will become so thoroughly saturated as to refuse to do its 
duty. There is the ter danger of this occurring, inso- 
much ag the minimum quantity of layd is only ayailable 








when this method has to be adopted. In the one case, 
the assimilation and absorption by the roots of the plants, 
and the continual utilisation of the fertilising ingredients 
by the vegetative action, maintain the natural filter in con- 
stant activity. In the other system this is evidently not 
the operation which is carried on. In fact, where possible, 
the two extremes ought to be avoided. A sewage farm 
should be so laid out as to utilise upon the smallest area 
the greatest —— of sewage with the most advantage to 
the crops. ile admitting that intermittent downward 
filtration is a most valuable and spree e Foam it is, 
nevertheless, directly opposed to the universal law of circu- 
lation, which is based upon the invariable principles of 
decomposition and reproduction. The relative practical 
advantages of the different methods of treating sewage may 
be summed upas follows. Dividing the noxious ingredients 
in sewage into two principal classes, namely, matters in 
suspension and matters in solution, we find that with 
regard to the removal of the first, the most efficacious is 
filtration, the next is irrigation, and the third the che- 
mical processes, whenever om are able to effect any good. 
But when we allude to the matters in solution, the supe- 
riority of intermittent downward filtration and of irriga- 
tion, over any other method of treatment, is too decided to 

uire any comment. So far as mere purification of the 
effluent water is concerned, there is, under certain condi- 
tions, very little choice between intermittent downward 
filtration and irmgation. But if the two systems are to be 
regarded in their entirety, and judged by the agricultural 
as well as the sanitary results, then we think the preference 
must be given to the irrigation method. The one is a per- 
fect, the other an imperfect system, although undoubtedly 
valuable when the conditions are restricted, and the scope 
of the whole operations is reduced to narrow limits. 


FOG SIGNALS. 


Tue volume of Abstracts of the Returns made to the 
Board of Trade of wrecks, casualties, and collisions which 
have occurred on or near the coasts of the United Kingdom 
from the Ist of July, 1873, to the 30th June, 1874, with 
particulars of lives lost, has just been presented to Parlia- 
ment. In the commencement of this document are to be 
found various charts compiled from the Wreck Register, 
some showing vessels either totally lost or partially 
wrecked, the others only those in which loss of life has 
occurred. A single glance at the first of these charts is 
sufficient to send a tremor through the most callous breast, 
for a complete cordon seems to be drawn round our coasts 
by the line of small blue and red dots, each of which repre- 
sents either the partial or total loss of a vessel. The second 
chart, though not so thickly studded as the first, is scarcely 
more reassuring, when one considers that each dot indi- 
cates a wreck in which human life has been lost, The 
line of dots which, as we have said, in the first chart 
encircles our shores, here and there swells out into an 
alarming knot, and it iseasy to pick out at once by this means 
the principal dangerous rocks, shoals, and headlands along 
the coasts. So { a number of wrecks have occurred be- 
tween the North and South Forelands that it is actually 
necessary to put a batch of fifteen dots in a bracket, 
and to indicate with a line their proper position, for 
there is no room for them in their right place. Although 
many of these wrecks are due to foundering through 
stress of weather, unseaworthiness, neglect, and other 
causes, and though collisions bear a proportion 
to the rest, no small list is included under the head 
of “stranded.” Most of these strandings occur during 
foggy weather, when it is totally impossible for any sta- 
tionary light, revolving or flashing, to be distinguished by 
the look-out man in time enough to warn the officers of 
the watch that the vessel is in too near proximity to some 
dangerous part. The history of one ok loss is typical of 
many others. The Akola, a fine steamship of 876 tons, 
having made a favourable from Kustendje to 
Lynn with a cargo of barley, arrived safely at Plymouth 
on the 19th March, 1874. ere, however, she began to 
experience the thick fogs and mists which so frequently are 
to be found down Channel. The master exercised t 
care in the navigation of. his vessel, and the North Sand 
Head lights were in safety, and a course held to 
which should have taken her securely on her road. Still, 
some current setting in to shore, most probably carried 
her out of her course, for suddenly the revolving light of 
the Kentish Knock was seen on the starboard beam. The 
engines were at once reversed at full speed, but too late to 


save the ship, for before she had begun to lose way she 
took the d forward. The engines were kept going 
astern, and at last she came off, but ony yore. 


in a few minutes more. This time all efforts to get her off 
were unsuccessful, and on the tide going down she 
amidships, to become a total wreck, and to have no 
more a place in this world, except in the wreck 
register. In the case of the Akola no lives were lost, 
but, unfortunately, this does not always happen,and, indeed, 
we find that out of 37 vessels stranded in 1873-4, having a 
total of 317 men on board, two hundred lives were lost. 
og Ne is prenere has po such a case * we have quoted, 
had there been a signal easily distinguishable on 
the Kentish Knock, w = of its atom would have 
been given to the vessel in plenty of time to prevent her 
going ashore. The question .of fog si we are glad to 
say, te lately been very fully en into by the autho- 
rities, and it is to be hoped that very soon our shores will 
be surrounded by a complete cordon of stationary fog 
signals, In the middle of May, 1874, Professor Tyn 
commenced a long and careful series of experiments at the 
South Foreland Cliff, with a view to test the comparative 
merits of the different instruments proposed. In order to 
ascertain how far the vertical height at which these instru- 
ments are placed above the surface of the water has any 
influence on their power of transmitting sound, two brass 
trumpets and two steam whistles were placed on the top 
of the cliff, 235ft. above high-water mark, while at the 
bottom of the cliff, only 40ft. above high-water mark, 
two trumpets and steam whistles of the same size and 
ment as those above were also placed, and it was 
proyed by comparatiye trials that the higher horns could 
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always be heard to a greater distance than the lower ones. 
The superiority of the trumpets to the whistles was very 
decided, for on one occasion while at a distance of two 
miles, the sound of the trumpets, both at the top 
and the bottom of the cliff, was clear and strong; 
the whistles, though also just audible, had become 
practically useless as fog signals, This was with a 
strong wind and rough sea, the direction of the wind 
being nearly at right angles to that of the sound. Ona 
calm day, with hardly any wind to speak of, the horns 
were audible at a distance of between five and six miles ; 
while, at three miles, the steam whistles were not to be 
heard at all. Bearing in mind the performances said to 
have been obtained with whistles and horns in America, 
Professor Tyndall laid before the Trinity House the ques- 
tion as to whether the instruments mounted on the South 
Foreland were of the best possible description ; and, in 
consequence of his suggestion, other instruments were 


* tried ; among which were a Canadian 10in. whistle, 


adjustable to produce notes of different pitches, and an 
instrument known as a steam syren, patented by Mr. 
Brown, of New York. 

Although the Canadian steam whistle seems to have 
been better than both English and American whistles, and 
could oecasionally be heard at great distances, it is reported 
to have failed in general effective power. The trials with 
the syren proved it to be the most powerful instrument of 
the kind yet invented, possessing very great penetrative 
power—a quality of no inconsiderable value, where local 
noises, such as the breaking of waves upon the sea shore, 
have to be overcome, It consists of a trumpet 16}ft. long 
and 5in. diameter, across the throat of which a disc is fixed 
with radial slits cut in it, and behind which another dise re- 
volves. The trumpet is mounted ona steam boiler, and,when 
the radial slits of the two dises coincide, a puff of steam 
escapes, and a musical sound is produced by the tympanic 
membrane being struck periodically with sufficient rapidity. 
Sound-waves of great intensity are thus sent through the 
air, the pitch of the note produced depending on the 


rapidity with which the putfs succeed each other—that is,’ 


upon the velocity of rotation of the revolving disc. The 
great drawback to the use of the syren is the necessity of 
employing steam power to work it, which is not only an 
element of danger, but also entails considerable expense 
for fuel and labour. However, Mr. Douglass, the engineer 
of the Trinity House, reports that it can be workel by 
means of the caloric engine, and he confidently anticipates 
being able to do away with steam altogether, and so to 
render this instrument a safe, economical, and efficient 
signal for general adoption. Still, until it has been abso- 
lutely determined that this is possible, it has been thought 
advisable in most cases to fit Holmes’ trumpets, which can 
be blown by the caloric engine with 20 Ib. of pressure, and 
their use has been sanctioned at the Shipwash, South Sand 
Head, Shambles, and Cardigan Bay stations, while there 
is a tender still standing for eleven others, Professor 
Tyndall also tried a series of experiments with guns, by 
which it was proved they are very valuable for the pur- 
poses of fog signalling, the best results being obtained trom 
a howitzer with 3lb. of powder; but it was thought 
that possibly a special gun might be made of better 
eonstruction for acoustic purposes, and the War De- 
partment were therefore applied to for the design 
of a gun which in the opinion of the professional 
officers at Woolwich would best answer the conditions 
required. An estimate was consequently prepared for a 
bronze gun firing charges of 3 Ib. of powder, and capable 
of being fired by one man at intervals of five minutes, or 
even less, if necessary. This gun was provided with a 
parabolic reflector at the mouth, which at the instance of 
the Trinity House engineer, was made removable in order 
that reflectors or projectors of other forms might be experi- 
mented with. Professor Tyndall was of opinion that it 
might be advisable to try guns made of steel and iron as 
well as bronze, in order to see whether their reports could 
not be heard to as great a distance, and they might con- 
sequently he substituted for the more expensive bronze gun. 
Colonel ee meas of the Royal Gun Factories, however, 
pointed out that with a single experimental gun of a very 
novel design, it was not desirable to employ so uncertain 
and brittle a metal as cast iron, and that no saving in ex- 
pense would be made by using steel, The experiments 
were therefore carried out with a bronze gun, but four 
different mouths were tried, one being made of bronze and 
the others of cast iron. The result of these trials was to 
give the first place to a cone-shaped cast iron mouth, and it 
is thus shown that although bronze is sonorous close at 
hand, distance is unfavourable to it. In using the gun as 
a fog signal Professor Tyndall recommends that the silent 
interval be restricted to thirty seconds duration, but Sir 
Frederick Arrow, the Deputy Master of the Trinity House, 
appears to think that the Board will probably not be 
disposed to waive a clear advantage in power, and great 
scope for distinctiveness, in order that the longest interval 
of silence should not exceed thirty seconds, especially with 
the knowledge that guns fired even at intervals of a quar- 
ter of an hour have proved of great service to the mariner 
hitherto. The experiments at the South Foreland were all 
attended with fine weather, and it seemed for a long time 
as if no opportunities to test the properties of a fog as a 
sound-conducting medium would occur. The dense fog 
which set in on the 9th of December was, however, not 
allowed to slip by without advantage being taken of it, 
and a series of gun trials were made at Blackwall, the 
report of which only confirms the popular belief that sound 
always travels much better dirotgh a fog than through a 
clear atmosphere; for when the atmospheric fog cleared 
away a sound fog seems generally to have set in, and noises 
previously audible could no longer be heard. It is there- 
fore evident that the wind, against which the waves of 
sound make way with difficulty, is the great obstacle to be 
overcome in signalling. Professor Osborne Reynolds 
made some experiments on this subject, the results of 
which he embodied in a paper read before the Royal 
Society last year. By these experiments he established 
three things with regard to the transmission of sound— 
first, that when there is no wind, sound proceeding 





over a rough surface is more intense above than 
below; secondly, that as long as the velocity of 
the wind is greater above than below, sound is 
lifted up to windward, and is not destroyed ; and, thirdly, 
that, under the same circumstances, it is brought down to 
leeward, and hence its range extenled at the surface of 
the ground. If these rules really hold good, it is evident 
that it is very necessary to station a man at the masthead 
whenever a ship is proceeding through a fog. There is no 
doubt that great strides have been made in the science of 
sound by these investigations ; and we most heartily 
endorse the words of Sir Frederick Arrow, “ that we have 
learned something of our ignorance in regard to sound 
transmission.” We trust that the value of this information 
will soon be enhanced by the practical efforts which are 
being made to establish an eflicient 5 aay of fog sig- 
nalling round our coasts; and that, by its means, the 
appearance of the Wreck Chart may be rendered some- 
what less terrible in future. 





THE PHILADELPHIA EXHIBITION, 

AMERICANS are making very earnest efforts to induce English 
manufacturers to exhibit next year at Philadelphia ; but English 
manufacturers do not appear to understand the nature of the 
enormous benefits which they are assured would be realised by 
them, if they would consent to cross the Atlantic and bring 
their goods with them. To do the Americans justice, they are 
leaving nothing undone to persuade Britain to take part in the 
Exhibition ; they first conceded the point that English manu- 
facturers might hang placards on their machinery, setting forth 
the price with and without the duty’; and they have now gone 
a step further, and stated that they will permit goods actually 
sold in the Exhibition building to escape duty altogether ; but 
all will not do— England very prudently refuses to be persuaded. 
Enquiries which we have recently carried out go to show that 
the whole question is regarded with the utmost apathy by 
manufacturers in the country. It has been publicly stated that 
the applications for space which have reached Philadelphia from 
England are very large. This may be so, but we find it impos- 
sible to learn who the applicants are, and we venture to doubt 
the accuracy of the statement. Mr, Cunliffe Owen, on Tuer- 
day, addressed a meeting of agricultural engineers at Taunton, 
and endeavoured to persuade them to exhibit at Philadelphia. 
Never did man address a more unsympathising audience. They 
hardly took the trouble to refuse his application, but walked out 
of the large tent in which the meeting was held, determined to a 
man that while a prohibitive tariff exists they will exhibit 
nothing in the United States. Mr. Owen is but doing his duty 
in this matter, and we regret that he should fixd it sv unplea- 
sant. It is vain to struggle against fate, however, and he must 
seek consolation in the fact that at Philadelphia he will in 1876 
not be overburdened with work. Out of Scylla into Charybdis. 
And it is on the cards that Mr. Owen, instead of having too much 
to do, may be op with the plague of ennui,about the worst 
calamity which could befal a man who, like Mr. Owen, is never 
so happy as when exerting his energies to the fullest extent. 


THE WAGES OF COLLIERY ENGINEMEN. 


INTERKSTING statistical information upon this subject is forth- 
coming in connection with a meeting on Tuesday evening last, at 
Wednesbury, of delegates belonging to what is termed “The 
National Federation of Engineers.” The meeting arose out of a 
notice which the Staffordshire mineowners have given to their 
enginemen for a drop in wages to come into operation simul- 
taneously with the reduction in the wages of the miners, 
necessitated by the declared reduction in the price of coal. 
Conjoint action seems to have been desired on the part of 
several lodges, though the reductions for which notice had been 
given do not appear to have been uniform. They are not 
uniform simply because there is no uniform wages datum, and 
it is to this existing variation that we here call attention. 
About Brownhills, in the Cannock Chase neighbourhood, 
enginemen are receiving from 5s, 3d. to 5s. 9d.; in the Wyrley 
locality, in the same district, from 4s. to 4s. 9d.; at 
Great Bridge, 4s. 4d.; in the Bilston district, 4s. 3d.; 
and about Bloxwich, 4s. The Shropshire colliery enginemen are 
stated to be receiving wages which correspond with the lowest 
Staffordshire scale. These returns, as they emanate exclusively 
from the men, are no doubt open to correction; nevertheless, 
they will be found to stand in striking contrast to the wages 
which are being earned out of Staffordshire and Shropshire. 
Nor are the es which have recently taken place in individual 
districts without interest. It was asserted that where, only three 
years ago, +s" emen in portiops of the North of England 
yeceived 3 38. 6d. per day of twelve hours, they were now, in Dur- 
ham, receiving 5s. 3d., 5s. 7d., and 5s. 10d. per day of eight hours, 
notwithstanding that they had lately submitted to a reduction 
of 5 per cent. Further, certain of these enginemen had house 
and coal free of charge. In the Cleveland district and in North- 
umberland, enginemen, it was added, were receiving 5s. 8d. per 
day of eight hours, with house and coal, and the additional 
advantage of evegsy six hours between mid-day on Saturday and 
six o'clock on Monday being reckoned as a day. The em- 
ployers of colliery enginemen will know how to deal 
with these figures, without any hint from us. As to the object 
which the men had immediately in view, it is, however, gratifying 
that whilst there was plenty of threatening, still that the upshot 
of the meeting was that a delegate was appointed to confer with 
the chairman of the South Staffordshire and East Worcestershire 
Association of Colliery Owners, asking him to convene a meeting 
of those gentlemen, with whom a deputation from the engine- 
men might confer upon the notice which had been given, no 
reduction to take place until after the interview. Similar 
it was resolved, should be taken in relation to the masters w! 
belong to the association which embraces the Cannock district. 
The exteut of the reduction for which the men have received 
notice varies, but one penny in the shilling is the drop most 
generally specified. We are in a position to add that there are 
some colliery owners in South Staffordshire who have not given 
their enginemen notice for any reduction. Now that quick 
draughts are so general, intelligent and trustworthy enginemen 
are more than ever valuable. Only a little inattention or clum- 
siness would issue in very serious loss. It is not likely employers 
and workmen in Staffordshire will fail to come to terms, 


THE BUSINESS ASPECT OF THE EMPLOYMENT OF 
BANKSWOMEN, 

CoLLieRy proprietors and ironmasters in two at least of our 
English counties would sustain serious loss if the Legislature 
should determine to prohibit the employment of women upon 
pit banks. We have Se oemperity of Mr. ene, W; _ 
Government I Mines in Shropshire, i 
North Stattordabtre, for sazing thet i the vent of such probibi- 
tion gertain of the mines of Shropshire would have to be 
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altogether closed ; inasmuch as to employ men instead of women 
in this occupation would be to raise the price of some ironstone 
no less than 7s. a ton. Bankswomen are mainly to be found in 
Shropshire and about the Wigan district of Lancashire. They 
help the banksmen in running from the “ wagons’’ (or movable 
stage, covering the pit’s mouth) on to the rails, and from the rails 
to the wagons the empty and loaded skips, they hook and unhook 
the horses, they assist in sereening the coal; and above all, in 
Shropshire, their occupation is to pick out the nodules of iron. 
stone from the refuse fireclay sent to the surface. If female 
labour so employed should have damaging results, which in a 
social sense Soeld far outweigh the benefits resulting from it in 
a manufacturing sense, then, to prohibit it would be only the 
nation’s duty. There are people who would enforce prohibition, 
and the Royal Commission, which is now visiting our several 
manufacturing centris, are including this suggestion amongst 
their inquiries. But men who have had most experience of the 
employment of bankswomen are ex, ing opinions directly 
antagonistic to the views of the theorists. Mr. Wynne, who has 
had a mining experience of forty years, and who has been a 
Government Inspector of Mines twenty-five years, would “strongly 
deprecate” any interference with the existing practice. Explaining 
that on five working days the women labour ten, and on the 
Saturday eight and a-half hours, he is certain they work less 
arduously than they would at field work, whilst they get more 
money ; that comparison the occupation tends rather to 
virtue than to vice; and that though they have a rough and 
somewhat masculine appearance at their employment, yet that 
they are never slatternly ; that they make good wives and 
thy mothers; that they keep their cottages in a trim con- 
dition ; and that they are altogether better suited for domestic 
duties than factory girls. After such testimony as this the iron 
and coal masters ought not to have cause to apprehend that the 
Legislature will prohibit the employment of bankswomen. 


IRONMASTERS’ DIFFICULTIES. 


THese just now are very considerable, It is somewhat start- 
ling that, notwithstanding the very languid condition of the 
industry, there is now greater difficulty in manning the furnaces 
than there was two years ago, when the demand for iron was 
great. In every ironmaking district throughout the kingdom 
puddling furnaces are standing for want of underhands, Diligent 
efforts to obtain the required help are fruitless, Said one of the 
South Staffordshire leading ironmasters on Saturday last, in 
giving evidence before the Factory Act Commissioners in Wolver- 
hampton :—“ It was only yesterday that I was complaining to my 
manager that he had seven out of my twenty-eight puddling furnaces 
standing. The man explained that this stoppage was entirely 
due to the lack of underhands, and that it was impossible to get 
them. “I may as well,” he said “go into Bilston and ask the 
first man I meet to lend me a £5 note, as go and seek under- 
hands for these furnaces.’’ Nor (continued the ironmaster) are 
things any better in any other department of the iron trade. 
People have very little idea of the vast difficulties we have to get 
enough labour.” From this, Mr. J. W. Sparrow, ironmaster, whe 
is a blast-furnace and colliery proprictor, as well as the owner of 
mills and forges, argued that so heavy were the current expenses 
of English ironmasters that, unable to compete with their maou- 
facturing rivals in Belgium, in France, and in Germany, they 
were losing a large amount of trade. Mr. Sparrow would not 
only desire that there should be no further restrictions upon the 
age at which boys should begin to labour in the ironworks, but he 
would have the Legislature retrace certain uf the steps which it 
has already taken iu this direction. Further, he is satisfied that 
Government will have to do so if the business of the country 
is to be carried on to the country’s advantage. He holds that 
at twelve years of age a boy is not too young to begin as 
a full-timer at the ironworks. “The restrictions of the Legis- 
lature were,” he says, “ made much worse by the practice of the 
operatives, who decline to labour more than eight hours a day.” 
The views expressed by Mr. Sparrow are those of almost every 
ironmaster in the kingdom. Nor are they confined to the 
employers alone. The puddlers are going before the commis- 
sioners and are urging that, subject to a certain educational 
standard, and also to a certificate as to physical power, boys 
should be allowed to begin to work in the mills and forges before 
they are thirteen. Seeing that this is the cry from ironmasters 
and ironworkers, from hardware manufacturers and from smiths— 
in short, from all classes and conditions of peop!e employed in 
the making and manipulating ef the useful metals--the Legis- 
lature will have to pay some attention to it. Not of necessity 
does it follow that because restrictions are salutary in the textile 
industries, they should be enforced in those occupations where 
the employment is not sedentary. Meanwhile, there are, here 
and there, instances in which the difficulty of getting enough 

1 labour at the ironworks is being overcome by the working 
of eight hour shifts, in which way younger boys can be legally 
employed. One ironmakiug firm at West Bromwich, in particular, 
has adopted this plan, and speaks well of it. The Legislature 
will not be able to retrace their steps to an extent which will 
sweep into the ironworks all the youthful labour that is needed. 
Ironmasters, therefore, must turn their attention with more 
resoluteness than heretofore to the wide application of machinery 
to the process of puddling. 








PRIVATE BILLS IN PARLIAMENT, 


Durine the past week the following business has been done before 
the Committees of the House of Lords :—The clauses have been 
settled of the Metropolitan District Railway (Richmond Extension) 
Bill, with the addition of a clause prohibiting ranning powers over 
the District system to the Midland or London and South-Western 
Railway Companies, until such time as measures have been taken 
to enlarge and improve the Mansion House Station. After all, 
the Crosshill Burgh Extension Bill has been thrown out. Its 
consideration occupied many weeks in the Lower House, and it 
was as keenly fought as any measure this session. The clauses 
of the Birmingham Corporation Water Bill have been settled, 
and a clause was inserted providing that the valuation of the 
works to be taken should be settled by arbitration, under the 
Lands Clauses Act. 

Before Lord Redesdale, the South-Eastern Railway (Omnibus) 
and the South Dublin Railway Bills have passed. 

In the Commons the Sutton Bridge Dock Bill has been pro- 
ceeded with ; this bill is opposed by the Corporation of Wisbeach, 
the locus standi of the body having been allowed, while the 
petition of the ratepayers was disallowed. The Sligo, Leitrim, 
and Northern Counties’ Railway Bill has been proceeded with ; 
the Bill being opposed by cesspayers of Leitrim and Sligo. The 
locus standi of their opponents was allowed by the referees, who, 
on the same day, disallowed the petition of the Corporation of 

, in the case of the South Staffordshire Water Bill. 

Before the Standing Orders Committee the Standing Orders 
not complied with were di with in the case of the 
Chanyel Tunnel Company Bill (petition for additional pro. 
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visions) ; and in the case also of Campbell's Sewage Patent Bill. 

In the House of Commons the following unopposed Bills have 
passed the Chairman of Ways and Means:—The Cornwallis 
Estate, the Milford Docks, the Wigan Junction Railways, the 
Carmarthen and Cardigan Railway, the South Staffordshire 
Water, and the Cardiff Improvement Bills. The opposition to 
the Regent's Canal and Dock having been withdrawn, it will 
appear as an unopposed Bill, 

In the House of Lords the following Bills have been read for 
the third time and passed :—The Paddington Estate, Slough 
Water, Tiverton and North Devon Railway, Manchester Corpora- 
tion Water and Improvement, Leith Harbour and Docks, and 
Llanelly und Mynnyd Mawr Railway Bills. 

In the House of Commons the following Bills have been read 
for the third time :—MidJand Great Western, Dublin and Meath, 
and Navan and Kingscourt Railways, Waterford and Central 
Ireland, Kilkenny Junction, Central Ireland Railways, Scarbo- 
rough Marine Aquarium, and the Commercial Gas Bills. 


LITERATURE. 


Ure's Dictionary of Arts, Manufactures, and Mines. By Ronert 
Hunt, F.R.S., assisted by F. W. Rupter, F.G.8. Seventh 
edition, illustrated. Longmans and Co, 

Dr Ure, the original compiler of this work, and whose 

name continues impressed upon its title, has almost passed 

from the memory of the existing generation; for it is 
almost fifty years since his fame as a consulting chemist 
and expert, accustomed to the giving of scientific testimony 
before courts and committees, &c., was at its best. He had 
been a lecturer and consulting chemist for a considerable 
time in Glasgow before his advent to London, where he 
soon became known for the wide extent of his technical 
knowledge, chiefly such as was more or less connected with 
chemistry, and for the boldness and the convincing style 
with which his testimony was usually given. His Chemical 
Dictionary—which was based upon Nicholson’s, which by 
several years preceded it—was in reality the nucleus round 
which the present work has, in seven successive editions, 
gradually accreted fresh matter, until it has assumed its 
present bulk of three portly volumes, at the not insignifi- 
cant price of five guineas. The work has undoubtedly 
owed much to the 1atelligent care bestowed upon it for 
many years by Mr. Robert Hunt, Keeper of the Mining 
Records, Jermyn-street, as its editor, assisted by a large 
staff of contributors, whose names are given with the 
letters of reference to their respective articles in the first 
volume of the present edition. The work as left by Dr. 

Ure contained, as might have been expected, a great pre- 

ponderance relating to chemistry and chemical manufac- 

tures, and these still continue to be the strong point of the 
work, and comprise most of its best articles. Let us ask 
the reader to accompany us in turning over the pages of 
the first volume, and more cursorily those of the others, in 
order to form some opinion of what seems te us the merits 
and demerits of the work itself,and of the recent additions 
that have been made to its matter. In the fifth edition of 
1860, with which, after an interval of fifteen years, we may 
compare the present oue, the article, “ Agate,” was meagre 
and imperfect ; it now contains a very good account of the 
agate manufacture and trade, which has now become a 
very large one, and of the methods by which the natural 


stones are variously tinted or coloured by the absorption | 


of saccharine or oily matters into the pores of the stone, 
within which they are more or less carbonised by the sub- 
sequent absorption of sulphuric acid. Was it worth while, 
however, to expend five pages upon such a subject! The 
article “ Air Engine” remains almost unaltered, and is 
extremely defective as respects bringing the account of the 
progress of this class of motors, commonly called caloric 
engines, up to a recent date. And here we must pause to 
ask why if motors at all are to be included in the pro- 
gramme of this work, why not all —and with a com- 
pleteness proportionate to their respective importance ?—but 
the fact is far different ; we have an article “ Gas Engine,” 
occupying a page, but still most incomplete; one on 
“Turbine,” giving no information but what may be found 
in almost any popular book on applied mechanics. Under 
the head of “ Hydraulic Machinery,” with some account of 
Armstrong’s and other like arrangements, we have a classi- 
fication of waterwheels, no better than what may be 
dipped into in any popular encyclopedia ; while under the 
head of “ Steam Engine,” the chief of all motors, we have 
a dozen lines or so to inform us that steam engines are 
either condensing or non-condensing, stationary or locomo- 
tive, and that anything more exceeds the limits of this 
work, andthe reader must inquire elsewhere. This is no 
solitary instance of the heterogeneous patchwork which 
characterises this work as a whole. The articles on alcohol, 
alkalimetry, alloys, alum, and aluminium, are of the class 
relating to chemical subjects or chemical manufactures, 
which constitute at once the largest portion and the 
treated subjects in the work, as might indeed have been 
expected from the hands of the author and his editor; 
still, even in these there is many a hiatus noticeable. 
Siemen’s instrument is neither mentioned under “ Alcohol” 
nor “ Alcoholometer.” In alum making a good account is 
given of Spence’s methods, which may be said to have, within 
a few years, superseded all others, and the production of 
aluminium is well stated in the words of an article 
elsewhere published by Mr. Lowthian Bell. Under 
“ Ammonia ” we have an account of its use for the freezing 
apparatus of Mons. Carré, but we look in vain for any 
account of its application as a motor, one which is likely 
hereafter to prove of importance wherever large power in 
proportion to the total weight of the engine transmitting it 
may be indispensable. 

e insertion of an article “ Anemometer,’ may be 
of course justified by its use as an instrument for the 
admeasurement of ventilating currents in coal pits, but it 
is most incompletely treated of ; Daglish’s, which is only a 
inodification of the antiquated Lind anemometer, is left to 
be inferred as the best and most delicate, but the use of 
Wollaston’s differential barometer to the measurement of 
the pressure of air in motion, which might afford a far 





more delicate instrument than any yet suggested, is not 
even mentioned. 

‘If the article “ Asphalte” be read in connection with 
that on Bitumen,” a tolerably complete account of 
asphalte and its many important uses may be found, much 
of which is new to this edition: but here, as in very many 
other instances, we have to ask, why is a subject which 
ought to have been comprised all under one comprehensive 
article, splintered up under the heads of asphalte, bitumen, 
and mastic? Inthe article on asphalte, we are told, page 258, 
line 40, that the roadways of Paris are laid upon a Ded of 
concrete or beton of about 4in. in thickness, over which a 
layer of powdered asphalt, 16in, to 20in. thick, is laid down 
and compressed by stamping. This is an instance of which 
we haye remarked a good many others of the carelessness 
with which the text has been revised, the omission of the 
decimal point here misleading the reader to the extent of 
tenfold the thickness of asphalte meant to be given. 
Pavement, whether of wood or of stone, laid in asphalt is 
of so much importance that it should have been described 
fully in this article, but it is an example of the hetero- 
geneous and ill-balanced style of this work that we have 
been unable to find the subject of “ Pavement” treated of 
anywhere, although an article under that head is actually 
referenced at page 258. 

The article on “ Artillery” has been expanded from ten 
pages in the fifth to twenty-five in this edition, but we 
defy any reader desirous of gaining any clear or exact 
information as to the history, uses, recent improvements or 
manufacturing processes for the production of artillery, to 
find any wholesome mental diet from this ill-ordered 
jumble of compilations and quotations. Somethirg of like 
criticism may be applied to the article on “ Fire Arms,” in 
which we find but the most meagre notices of those im- 
provements in military rifles and their manufacture, which 
have since 1850, and more particularly since the date of 
the fifth edition, revolutionised the armies of the world. 
Now, we may ask in the face of such incompleteness, what 
brings these articles into the work at all, under which 
head of its title do they come—are they arts, manufactures, 
or mines! Of course, in a certain sense, under these loose 
heads we might include anything, and it would be said 
these come in either under arts or manufactures; but if so 
surely we are entitled to expect a clear account of the 
principles which characterise the manufacture of all 
modern artillery, as well as its ammunition, and also of the 
marvellous trains of machinery by which small arms in mil- 
lions, every one identical with the other, are now produced. 
If a book of reference of the magnitude now before us is 
to be anything more than a delusion for those who consult 
it for anything beyond that desultory and skin-deep infor- 
mation with which “the general reader,” whoever he may 
be, is always supposed satisfied, the insertion of such 
articles as these last named, and others that might be par- 
ticularised, would be best avoided. They serve as clap- 
trap, no doubt, to sell the book to the unwary, but they 
disappoint or deceive the reader, 

Fey branches of manufacture have received greater 
improvement and more remarkable expansions within a 
recent period than that of biscuit making, into which 
machinery now largely enters. Huntley and Palmer's 
great biscuit works at Reading may be taken as a type 
of this manufacture. Yet the article on “ Biscuit” here 
given reaches nothing more modern than the Govern- 
ment ship-biscuit machinery at the victualling depéts at 
Gosport and other dockyards. 

We have an article on “ Bread,” which is generally com- 
mendable in character, and in which accounts are given of 
the kneading machinery, which we owe to the French 
(Petrin), the improvement in ovens, &c. ; but we must ask 
why should not the biscuit manufacture be incorporated as 
part of the article on bread ; and why should yeast, be a 
separate article, or such articles be found as “ Baking,” 
which simply consists of the valuable information that it 
is “the exposure of any body to a temperature that will 
dry and consolidate its parts without wasting them. Thus 
wood, pottery, and porcelain are baked as well as bread and 
meat. See Biscuit—Bread.” 

There is a long article on “ Beer,” and another, of 
searcely less length, on “ Brewing,” with which we, at 
least, are not prepared to find any fault ; but why should 
we have fragments of these subjects separated from these 
under such heads as “ Hop,” “ Porter,’ “Malt,” and 
“ Malting ?” 

The article on “ Boring” is full and good, and few of the 
recent improvements, both in rock-boring and boring into 
the earth for water, or mineral exploration, are unnoticed ; 
yet we are surprised to find no description of the most 
complete and successful system of rock-boring apparatus 
ever brought into use—namely, that which pierced the 
Mont Cenis tunnel, and which is, with some modifications, 
now rapidly boring through Mont St. Gothard. 

The article “ Cable” is not a sufficient substitute for one 
on chain making, which does not exist in the work. The 
article on calico printing contains twenty-seven pages 
of new matter. Coal and coal mining have thirteen pages 
of new matter. Under “ Caoutchouc” we do not find any 
notice of several new forms of the raw material which 
within the last few years have appeared in English com- 
merce, the qualities of most of which are so bad that they 
are only used to adulterate the more genuine india-rubber. 
The article “ Wood-carving” by machinery, treats of but a 
fragment of the large subject of machine tools for work- 
ing in wood, which are otherwise omitted. The article 
on gas making is well arranged, and up to recent informa- 
tion ; and the same may be said of the article on tube 
manufacture. The article on iron contains 112 es, of 
which eighty only are to be found in the fifth edition. 
That on steel comprises sixteen pages, of which eleven 
were in the fifth edition. And here again we cannot but 
ask why should these two subjects, which are not merely 
cognate but inextricably connected, be divorced for the 
mere sake of alphabetical arrangement ! 

Taking together the several articles which relate to 
chemical manufactures dependent upon fat or oily 
materials, suchas “Stearine, Stearic Acid, Spermaceti, Wax, 
Pal Oil, Soap Making,” the taformation givep is, on the 








whole, defective in completeness. Perhaps the most 
important of all this class of manufactures is that in which 
palm oil is the subject of treatment, embracing as it does 
the production of soap, candles, glycerine, and several 
by-products ; yet all we can find in relation to palm oil in 
the work is a reference to the general articles on oils, in 
which we find nothing whatever as to palm oil manufac- 
tures, now carried on upon a vast scale. 

Under «he headsof “ Mineral Statistics, Mines and Mining,” 
there is a large body of information, though ill-balanced, 
and in some respects incomplete. Thus, after coal mining 
has been treated of in fourteen pages, we find at the end 
of the work a separate article of ten pages on mine ventila- 
tion ; while the machinery in use in Cornwall and else- 
where for raising and lowering the workmen in — shafts 
is nowhere treated under the head of the working of 
mineral veins, but may be chanced upon in a previous 
separate article, under the title of “Man-engine.” 

We have been unable to say much in praise of the con- 
tents of this voluminous but ill-assorted work. The 
editor has no doubt done his best to bring it up to the 
standard of what the booksellers call the most recent infor- 
mation; but no amount of care or skill could make a 
symmetric edifice out of a work as defective in ground 
plan as that before us. It was not somuch the comprehen- 
siveness as the vagueness of its title that has given rise 
to the admission of so much comparatively irrelevant 
matter, and splintered up all that it contains, which with 
better order might have formed complete and distinct 
treatises, into the style, and nearly the uselessness, of 
Webster's dictionary. The most perfect account of arts 
and manufactures yet given to the world was that contained 
in Diderot and Delamber’s great encyclopyedia. ‘This con- 
tains little about chemical arts, which were then little 
known, and of mechanical arts none of those that have 
come into existence within the last century ; yet six or 
eight folio volumes, with numerous copperplates of 
the same size, were required to complete that early 
account of arts and manufactures alone. How, then, 
should it be possible, within the compass of three big 
octavos, to offer anything but a broken skeleton of these 
same arts and manufactures, when mining in itself, one of 
the most decided specialities within the range of human 
knowledge, is tagged on to a work which from its chemical 
origin had from the outset a preponderant amount of 
matter related to the chemical arts and manufactures. 
These last alone present an ample subject for a book quite 
as large or larger than that before us, in witness of which 
we may refer to the excellent work of Dr. Muspratt, on 
“ Chemistry applied to the Arts and Manufactures,” which 
is about as large as that before us. 

Under each of the three heads that form the title—arts, 
manufactures, and mines—a work as large as the present, 
and upon a very different plan, would be needed to treat 
of each exhaustively. Regarding the work before us as 
a whole, we feel compelled to ask what is its special use 
or advantageous purposes, except to those interested in 
its publication! No student could eke out from it a satis- 
factory course of study on technical subjects; no one 
referring to it, seeking information of a complete and 
exhaustive character on any one subject, will find himself 
satisfied. It is too full for a mere dictionary of reference, 
like Webster’s, for the use of the unlettered or untech- 
nical, and it is certainly not a book that any lover of 
applied science would take up for enjoyable desultory 
reading. 

If ever it is to come to another edition, it would be 
best to strike out mining and all that belongs to it, and to 
divide the work into two great sections—mechanical and 
chemical arts and manufactures—and equally to cast out 
subjects that relate to the arts of war, and not to either of 
the above, collecting also all the splinters and fragments, 
and massing them into distinct treatises under generic 
heads. 





Tue Astor Liprary, New York,—By the report of the trustees 
recently published it appears that the origi endowment of 
400,000 dols, given by the late Mr. John J Astor has increased 
during twenty-five years by additional donations and investment 
of income to 773,300 dols., and that the number of volumes in the 
library has increased during the same period from 20,000 to 150,000, 
The number of readers in 1874 was 41,692, and the number of 
volumes consulted 127,579. The annual cost of keeping up the 
library is about £3000. 

Iron VERSUS STEEL.—So loud of late have been the praises of 
steel over iron, and so general the confidence in it, says the Journal 
of tee Franklin Institute, that only the minor of the great 
bridge of St. Louis were designed to be of iron ; the remainder, 
em the more important parts, were to be of steel. In order 
to be assured of the excellence of every of the structure, 
the engineer in ——_ not content with results obtained from 
the of sections, determined to subject every shaft 
supplied to a similar strain ; and for this purpose constructed an 
enormous hydraulic testing machine. Thirty-two shafts, each 
nearly 40ft. long and weighing nearly 2 tons, were furnished by a 
well-known firm of iron forgers. These were subjected to a strain 

about 300 tons, without stretching—a strain so nearly approach- 
ing the resistance of sound iron os flaw og gee 
would have caused rupture—a fact which speaks for the 
excellence of the work. With the steel shafts, from which so much 
was expected, the result was very different. Many of them snapped 
under strains, in some cases even less than those which the iron 
ones stood perfectly, and so great became the distrust of them that 
the forge was ordered to proceed with more iron ones to take the 
place of stee!, and have now furnished nearly a hundred without a 
single failure. These results also emphasise, if they do not in- 
augurate, a tendency in the engineering world to return from steel 
to iron when employed in large masses, We have long known all 
about steel in small sections, but till recently no large masses of 
steel could be produced, and this series of tests by Captain Eads is 
the first instance on record of attempts to ascertain whether the 
known Jaws of strength of small sections hold good in large masses 
of either wrought iron or steel. A practical comparison of the two 
metals was made two years ago on the railroad boat Red Jacket, 
with its two screws—the shafts being of equal size, one steel, one 
iron. The steel one twisted off in a week, while the two iron ones 
(one now replacing steel) have been running ever since. What the 
difficulty is with steel in the large mass is not clear, but the long 
list of failures of steel guns confirms the facte. Keuphe the great 
Prussian steel-maker, has already abandoned the solid f steel 
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BURSTING OF WATER SUPPLY PIPES IN 
WINTER. 


By Mr. W. H. Batey.* 

EverY winter in this country there are many fatal accidents 
caused by the explosion of what are known as circulating or bath 
boilers ; there is also a great amount of damage done to house | 
property, and some domestic misery created by the bursting of | 
water pipes, caused by the water freezing in them. | 

I have paid a little attention to these two subjects, which are 
somewhat of a kindred nature, and when I was honoured by a 
request from your society to r:ad a short paper on them, I gladly 
acceded to it, knowing the wide-spread influence of your members, 
and feeling that some good would be done to society if I could only 
lay before you certain facts as they appear to me. I feel very 
diffident of my ability to do this, and hope you will bear with me 
if I appear tedious in describing things which may be familiar to 
many of you, but without doing which I might render myself 
obscure to those unacquainted with them. 

There seems to be among many ple an impression that 
domestic boilers often explode ve A deficient water supply. 
I believe that is not the case, and I think it will be very difheult 
indeed to demonstrate that any accidents have occurred through 
this cause. A great number of Lion burst every year which are 
unreported, because not attended with fatal results. Of those 
which have been reported during the past six or seven years, half 
appear to have exploded through stoppage of the circulating pipes 
by ice, and the remaining half have been caused by the fixing of 
stop taps in those pipes. 

. A few years ago circulating boilers were only in existence in com- 
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paratively few large houses and hotels, but now nearly all new 
houses of the value of £20 per annum or more built in this country 
have bath boilers, and unfortunately, the great majority are of cast 
iron, of the very worst form for resisting pressure. There are two 
slightly different modes of fixing these in this district, which I will | 
endeavour to describe. 





boilers is illustrated by Fig. 1. The supply of cold water is received 
in a cistern at the top of the house, and conducted by the “ down 
pipe” into the boiler ; having passed through this, and having 
become hot, and therefore of less specific gravity, it ascends what 
is called the “‘ up pipe” to the hot water cistern, from which it is 
drawn as required for use. 

It will be seen that the pressure the boiler has to sustain when 
filled with water depends upon the height of the supply cistern 
above it ; 2ft. 3in. of water in column being equal to a pressure of 
1 Ib. on the square inch, therefore 60ft. high will give a pressure of 
27 Ib. aa square inch on the boiler. As, however, most boilers are 
only about JOft. or 40ft. below the cistern, we may consider that 
the average pressure at which they work will be about 15 lb. on the 
square inch. 

In good houses in this district copper cylinders are fixed in con- 
nection with the boiler, in order to give an abundant supply of hot 
water, and for preventing and rendering explosions eye 
that is, if we are to believe what is told us by more t¢ one 


*Read before the Society of M unicipal Sanitary Engineers. 











| if any . 
The ordinary and cheap way of fixing and supplying kitchen | without fear of inundation. 


respectable tradesman of this district. So much has been said | 


about copper cylinders ay explosions by men whose busi- 
ness it is to know better, that refer to it a little latter on. 


Fig. 2 represents the arrangement when the hot-water cylinder 


is used. It differs slightly from the plan I have already described, 

the hot-water cistern being dispen: with, and a large cylinder, 

generally of copper, being placed in the up pipe instead. A pipe | 
is taken from 
open to the atmosphere, and in which water ascends to the level 
of the cold water supply cistern. The great advantage in using 
these cylinders is obvious, as the constant circulation which is 
always taking place causes the water when cool to descend into the 
boiler, and, when hot, up again into the cylinder, absorbing all the 
heat possible for the boiler to give it, which is not the case in the 
simpler and expensive mode of fixing 
water is drawn from the top of the cylinder, and sometimes from 
the air pipe. In both these systems of fixing it will be seen that 
the boilers are always full of water, and that, supposing the supply 
of water to cease, it would not be possible to drain them dry, 
causing the fire to make them red-hot, and thus create danger. 
The source of danger and death is to be found in the direction to 
which I have alluded ; and if there is one thing at all that creates 








| pipes. 


e top of fits cylinder, called the air pipe, which is | 


Sometimes the hot ' 


serious explosion was caused by them. To quote Mr. Lavington E. 
Fletcher, chief i of the Manchester Steam Users’ Associa- 
tion, who has kindly rendered me valuable assistance in giving me 
some facts in connection with these subjects, the boiler was of the 
ordinary circulating class, connected to a cistern by two circulating 
Between the boiler und overhead cistern were two stop- 
taps; the hand hole in the boiler had been leaking, and a mechanic 
having been sent for to make matters right, on examining the 
boiler he shut off the ta; He then left the job, taking the pre- 
caution, however, to write over the fire-place—‘“‘ This fire must not 
be lighted.” Unfortunately, this warning was neglected. The fire 
was lighted at ten o’clock on the following morning;.and as the 
outlets were both closed, the boiler burst about two hours after- 
wards, when the front was blown out, and the whole range shot 
forward into the kitchen. Fortunately, only one man was slightly 
injured, there being no one else in the kitchen at the time. 

The fixing of these stop taps caused the death of a young woman 
in January of this year. is is known as the Eccles New-road 
accident. As it occurred in my own neighbourhood, and in Seedley 
Ward, which I have the honour to represent in the Town Council 
of Salford, I took more than an ordinary interest in it. I was the 
foreman of the jury convened to inquire into the cause of death, 
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i i mind, it is the fact that I stand here in this 

| aur mbes ond state that it is unsafe to work a boiler 
under pressure which has not a safety-valve fitted to it. 3 

With the best intentions many boilers have taps fitted in the up 

and down pipes, as shown on the model and drawing Fig. 1, so that 

i ident occurs to the boiler it may be repaired or removed 

These taps have caused many fatal 


accidents in summer as well asin winter. If these taps are by any 
means closed when the boiler is at work, the water is sealed in the 
boiler, and nothing can prevent pressure accumulating unless the 


fire be put out. Only a few days ago I talked the matter over with | 


an architect of no mean reputation in this district, who informed 
me that he would not think of permitting a good house to be fitted 
with a boiler which had not these taps fixed. He had ordered 
several houses to be fitted with taps under the copper cylinders, as 
represented on Fig. 2, A A. am glad to say he altered his 
opinion when I explained to him the facility which he thus gave to 
ignorant or careless people for creating a magazine of destruction. 

destructive explosion was created in the house of Mr. Pease, of 
Darlington, by their means some short time since; and on the 9th 
October last, at a newly-erected West End club in London, a 























It appeared that the proprietor of the house, actuated by a proper 
desire to make his house safe from inundation, consulted a plumber, 
who informed him that the best way was to fix two taps, one in 
| the up pipe and one in the down pipe of the bath boiler. These 
were placed in the bath room, immediately under the cisterns, the 
boiler not having a copper cylinder. They were fixed where any 
' mischievous lad could ad turned them at any time. A leakage 





during the thaw of entirely different pipes caused the proprietor 
to turn these taps off, and having done this he ordered the fire 
out. A plumber was sent for, and told to make all right; the 
leaking pipe was soldered, he reported all correct, but omitted to 
| turn the taps on again. The result was that an explosion took 
| place which removed the ranges of the house and the one next 
} a making a breach in the division wall sufficiently large for 
| anyone to walk through. e window was blown out, and the 
x woman was blown half-way through it. No one was in the 
| kitchen of the other house, or the consequences might have been 
| more serious. The boiler, Fig. 3, which is on the table, measures 
12hin. long, 10in. broad, and is 10}in. high. The top and front 
| were blown out in one Bon the area of this gives 240in., which, 
if multiplied with the 250 Ib, pressure required to burst a similar 
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boiler, gives a total pressure of more than 25 tons. The new boiler, 
Fig. 4, on the table has been burst by me, by means of hydraulic 
pressure, by the little test pump attached to it. 

I could give more detalls of similar accidents caused by these 
taps, but I think it scarcely requisite to occupy your time with 
them, having, I hope, proved how the practice is. 

I will now proceed to those accidents caused through the stop 
of the circulation by the freezing of the water in the up and down 
pipes. These accidents appear to occur chiefly when houses are 
entered upon by the tenan‘s in the winter time, everything being 
cold, the water in the pipes being frozen. A fire is put under the 
boiler by the new tenant, and an explosion takes are In very 








severe weather pipes have been known to accumulate ice in one 
night, those boilers fixed without copper cylinders being most 

rous, Not far from the scene of the Eccles New road 
accident, about two years ago, a Mrs. Cowie was killed by an 
explosion from this cause. The waterin the boiler had longer time 
than usual to cool on the Saturday night, and Mrs. Cowie havin 
got up late on the Sunday morning, after the fire had been lighted 
a short time, the boiler burst, and she was blown across the 
kitchen and down the cellar steps and killed. Another accident 
from a similar cause occurred near Brunswick-street, Manehester, in 
January this year, which og Be a young woman, and I 
believe now she lies on a sick through the effects. At the 
same date the copper cylinder bottom (Fig 6) which is on the table 
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was blown out in a house in Pendleton ; there was no one in the 
kitchen at the time, or they might have been scalded to death. 
There was another accident to a copper cylinder at Gilda Brook, 
near Eccles; and in the same week the boiler that was fixed to 
replace the one that killed Mrs. Cowie burst with an accumulation 
of ice, the house being empty. One occurred at Glasgow on the 

th of ber, which seriously injured a man ; one at Burnley; 
one at Chorley, which killed a little girl, on the 23rd of December. 
In this case the tenant had only just entered, and a fire having 
been # yi under the boiler, it burst, with the sad result I have 
nam On December 28th an explosion of a circula boiler 
took place at Fulwood Workhouse, near Preston, which killed one 
man and injured two others. December 30th one at Bradford, 
one at Delph December 8th, one at Ashton-on-Mersey on the 7th 
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ber, one at Bolton on the same day, and one at Hyde about 
the same time. There are a great many of these accidents un- 
reported, because unattended with dea’ I have found that in 
the neighbourhood of Seedley, where the woman was killed in 
— that no less than five bursts took place about the same 
ime. 

Having endeavoured to show the two chief causes of these explo- 
sions, the natural question is 
what is the remedy ? what will 
prevent this destruction of life 
and property? I have no hesi- 
tation in saying that if safety 
valves had been fixed that every 
one of the accidents would have 
been prevented. And as the 
ordinary lever safety valve 
would possibly become inopera- 
tive in course of time, a Tittle 
pendulous safety valve of the 
Cowburn type, Fig. 7, has been 
recommended, as not likely 
get out of order, by Mr. Fletcher, 
of the Steam Users’ Association. 
If safety valves were fixed on the 
boiler, I think there is no great 
objection to the use of taps in 
the circulating pipes, as they are 
undoubtedly useful in case of 
accident. Weak plates of white 
metal, Fig. 8 D, have bee 

led instead of safety 
valves, which would burst at a 
low pressure. I have made ex- 
tensive experiments on these 
plates, and have burst a great 
number by actual steam pressure; but I found that I never could 
get two alike out of the same mixture of metal. There are also 
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many other objections to them which I will not occupy your time 
with. 

A word about copper cylinders for preventing explosions. Circulars 
have been issued by ipcnanengele in which it is distinctly stated 
that these things render an explosion impossible. This delusion, 
which has such a firm hold in the minds of many people, demands 
some attention. A copper cylinder fixed to a boiler makes it safer 
from those explosions which are caused by ice in the pipes. It is 
just possible that the death of Mrs. Cowie, which was. caused by 
the water freezing in one night, would have been prevented by one, 
as the hot water in the cylinder makes it a storage of heat, which 
resists the attacks of cold for a longer time than a small pipe full 
will do when fixed as Fig. 1. A copper cylinder only delays the 
danger a few hours at most in severe winters, and its utility ends 
at that for preventing explosi The bottom of the cylinder on 
the table was blown out through one night’s frost; and anyone 
havinga cylinder who wishes to have anexplosion in wintercan have 
a hot bath late atnight when the servants have gone to bed, he then 
can empty all the hot water out, which will be replaced with cold, 
and by this simple means reduce the power of its resistance to the 
effects of cold and thus cause great danger. A cotton broker of 
Liverpool bought a small house at Southport, and went into it in 
the winter time. He was a widower, and required only one servant. 
He hired one at Southport. After putting her in his new househe 
went to his business in Liverpool. On his return he found part of 
the boiler in his little back garden, and part of the gable end of the 
house blown out. He informed me that the girl was not injured, 
being in another part of the house at the time. A copper cylinder 
woul not have prevented this accident ; a safety valve, at a cost 
of 8s. or 10s., would have done. 

I think that owners of house rely would do well to have 
stop taps fixed in the bottoms of bath boilers, Fig. 8 G, to enable 
the water to run out when the houses are not tenanted. I have 
been informed of several that have been cracked by the accumu- 
lation of ice inside the boiler this last winter in empty houses. 
The one, Fig. 5, on the table is one taken out of a house in West 
High-street, Pendleton ; three others were cracked in the same 
street. When tenants leave in the winter time it is therefore 
desirable to empty the water out to prevent this loss. 

Gentlemen, I hope I have made the subject as plain and as 
simple as it really is; I hope I have shown to you that this 
destruction of human life and property is not surrounded or 
obscured by things which are difficult to understand; that it does 
not require profound seientific skill to prevent it ; that we have it 
in our power to stop a great amount of mischief without evoking 
the aid of anything but the most ordinary means. 

Iam not here - the —— of a -— a of patented 
mysterious pipes, but simply to sa; t a safety valve in every case 
eediened eran have meron § accidents. it this be true, what 
is the duty of the municipal authorities? It seems to me to be very 
clear and straight before them. 





, house, as connected by a 
| water sup) 
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Action of some sort is imperatively needed, either by the imperia! 
or municipal authorities, in order that these things may be fixed 
in a safe and proper manner, 

Closely allied to the subject we have been considering is the 
bursting of water-supply pipes in frosty weather through the 
ex ion of ice, 

y paper has already exceeded the time allotted, and I will 











| shortly endeavour to describe a little plan which is not patented, 


and which I think may be used with some benefit. The social 
misery, without mentioning the damage to property, which takes 
lace every winter from this cause, is great, and needs no comment 

Yarious remedies have been suggested, but I have not been able to 
find that any have been successful, Elastic diaphrams, rubber 
balls, Fig. 8 F, and many ways of creating more space in the pipes 
to allow the ice to ex , have been s sted, but without effect. 
pene J pipes will burst when any a ice, Hydraulic 
cylinders that will bear a pressure of five tons on the square inch 
have been cracked in M ster wareh by the water freezing 
in them, If this be so, it will be apparent that stronger pipes than 
those at present used will not vent the evil; therefore, if we 
cannot get pipes of a material t will the pressure of ice, 
the next best thing is to prevent the ice accumulating. 

This may, in some cases, be done by covering the pipes with felt 
and fixing them on inside walls. As, however, most water supply 
pipes are fixed on the inside of outer walls, and, therefore, very 
easy to become frozen up, it has occurred to me that if a little 
Ftp ge gas jet be used, as illustrated at Fig. 8 A, it might keep 

e water warmer than freezing point, at a very small expenditure for 
gas, The cylinder may be about 6in. long and 3in. diameter, and 
might be fixed in the cellar at a point where the water enters the 

1 tube B and C, at each end tothe 
ply pipe of the house, Under this cylinder, during frosty 
weather, a very small jet of gas might be constantly kept burning, 
which would cause the water to ascend, and thus promote a slow 
circulation. If, however, a separate pipe, jin. bore, were to be 
connected to the top of the cylinder, and then taken and connected 
to the highest and coldest part of the water main, it would be 

made more effective, as the cir- 
culation of warm water would 
be then complete. 





ROLLING Forty-E1GHT FEET 
Ratis.—The St. Albans Daily 
Messenger says of the new fails 
now rolled at the large mill in 
that place :—Last October, just 
before the rolling mill shut down 
for the winter, Superintendent 
Gustin tried an experiment of 
his own in rolling out an iron 
rail 48ft. in length. During the 
winter, while the mill was idle, 
he devoted his spare moments 
in perfecting and arranging his 
= so that when the mill 
would start up in everythin; 
would be ie canines “4 om 
mence work on the new rail. 
In the month of March the rail 
mill commenced work, rolling 
out rails 30ft. in length for the 
Central Vermont, and after- 
F en _ the Cheshire road. 

yhile the company wasen d 
in rolling out the 30ft. os 
new train of rolls arrived from 
Birmingham, Conn., and were 
put on the lathe in the machine 
shop, and turned under the di- 
rection of Mr. Gustin, who is 
considered one of the best 
draughtsmen and roll turners 
in the country. After the new 
train was plete the pany 
received an order from the Bos- 
ton, Revere Beach, and Linn 

» & hew narrow gauge 
road, now nearly completed, for 
a light rail 24ft. in length. The 
flats that are rerolled on the 
night turn are run out on an 
iron buggy. In the morni 
they are taken into the mill and 
piled on an iron buggy; six rails 
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are, piled on each buggy, the 
average weight of which is 46501b, 
After leaving the scales they 
are taken to the furnace and charged, the heater placing the iron in 
position to suit himself. The iron remains in the furnace for about 
an hour and a-half, when it is brought to a white heat and ready 





to be rolled. The iron while in the furnace needs extra care, as 
sometimes the iron is burned, and turns out to be a r rail and 
is sent back to the shears to be cut up and rerolled. When every- 


thing is in readiness the heater who comes on first blows a whistle, 
indicating that he is ready, the roller gives the gong rope a pull, 
and the huge engine is set in motion, The b an_ places his 
buggy before the furnace, and the heater’s helper, with a large 
sair of tongs and with four men to help him, two on each side, 
w the fiery iron on the bi . The iron is run to the first 
train of rolls, called the roughing rolls. Through these rolls it 
passes eight times, and as it comes out of the last pass on the front 
side it is run over to the finishing rolls. As it passes through these 
roHs the rail gradually lengthens, and as it comes out of the last 
pass on the front sade, the rail is then over 50ft. long. The rail is 
carried then by fifetion rolls to the saw, when a boy sets the rail ; 
both ends are here sawed off and the rail is sawed once more in 
the centre, thereby ae he 24ft. rails out of a 48ft, rail. The 
rail is drawn through the friction rolls to what is called the sweep, 
and from there on to the hot bed. The sweep can be a so 
that the rail can be turned into a semicircle if so desired, It is 
worked by four set screws. After the rail lays on the hot bed for 
some time, it is carried to the rail straightener, on rolls, and from 
there to the clippers and filers. It is then taken to the puncher, 
and from there they are loaded on the cars and sent to their 
destination. The weight of this new rail is ‘322 Ib., 40 Ib. to the 
yard; 2b. are allowed “‘for wear and tear” through the rail 
straightener, clipper, and filer and punch. The weight of the 
entire rail when 48ft. in length is 640 1b. This new train of rolls 
was made expressly to roll light iron from 40 to 56 Ib. to the yard. 
When the company are working on the heavier rail 30ft. in length, 
these rolls are changed and another train set in their place. 


New ELecTo-MAGNETIC CLOCK AT THE LONDON Post-oFrFICE.— 
Messrs. T. Cooke and Sons, of York, have just completed the 
erection of an electric motor and clock-dial in the ee" gallery 
of the new buildings of the General Post-office, St. artin-le- 
Grand, which, in some points, is novel and interesting. The hands 
of the large dial, which are driven by the moter, are at a distance 
of about 45ft. from it, and are connected to it | means of iron rods 
and several pairs of bevel-wheels for turning the bends. The dial 
itself is 6ft. diameter, and such is the sensitiveness and ro of the 
motor that the connecting rods, bevel-wheel work, and hands are 
driven by a single Leclanché cell of small size, the current from 
which is transmitted to the motor every second by the standard 
clock in the gallery. The motor consists simply of what we may 
term a polarised pendulum vibrating between two pairs of electro- 
magnets, and ing a double ratchet at the upperend. The 
same firm have erected a corresponding dial at the opposite end of 
the gallery for showing the direction of the wind, the pointer of 








which is worked by a vane at the top of the buildings. 
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THE CHEMICAL SOCIETY. 
Thursday, 17th June, 1875, 
Professor ABEL, F.R.S., President, in the chair. 


Arter the names of the visitors had been announced and the 
minutes of the previous meeting read and confirmed, Messrs. R. E. 
Cumington, C. T. Blanshard, H. H. Hastings, and R. Stellon 
were formally admitted Fellows of the Society. The names read 
for the first time were thoseof Messrs. J.A. P. Price, B.A., A. S. T. 
McDonald, A. M. Graham, and W. Daws. For the third time, 
Messrs. Ludwik Bernstein, George William wie John 
Macdonald Cameron, George Archbold, and Ralph Waldo Emerson 
Maclvor, who were balloted for and duly elected. 

Mr. R. Warrington gave a short summary of his elaborate and 
valuable “‘ Notes on the Chemistry of Tartaric and Citric Acids,” 
After touching on the preparation of the standard acids and 
alkalies, and the extremely delicate litmus paper employed in the 
titrations, he stated that he had found that the crystallised citric 
acid as pi 1 in Mr. Lawes’ manufactory invariably contained 
one en of water which it lost in the water bath, but not 
always in vacuo over sulphuric acid, for, strange to say, he had 
noticed that in some instances the acid did not lose weight under 
these circumstances. Citric acid was now made almost entirely 
from lemon juice prepared from the windfalls and imperfect fruit. 
In its unconcentrated state it contained 8 to 9 ounces of acid per 
gallon, whilst that expressed from the fruit Boe mah into England 
contained 104 to124ounces. There were u frermperkoy pv of 
free citric acid per gallon in the concentrated juice, and 6 or 7 
combined with bases ; of the total acid about 8 per cent. was not 
citric acid. Details were given of the methods of analysis employed 
for the estimation in the citric acid liquor of the free sulphuric 
acid, the total organic acids, and the actual citric acid. 

In treating of tartaric acid, the author, after noticing the fact 
that tartaric acid ean never be used without the production of 
—- ahd the —*< a be yee han gh ag on bag 
solubility o jum , explai what ‘‘ lees,” ‘ 
and tartar were. The lees which are deposited at the bottonr of 
the cask vary in the amount of tartaric acid which they contain in 
the state of potassium bitartrate and of calcium tartrate, the latter 
being very large in proportion to the former in those countries, 
such as Spain and France, where it is the custom to add plaster to 
the grape juice before fermentation, whilst in Italian lees, where 
plaster is not used, the tartaric acid exists chiefly as the acid 
potassium salt. The beneficial effect of the addition of native 
plaster, which contains calcium carbonate, in reducing the acidity, 
is due to the fact that calcium tartrate is precipitated and a solu- 
tion of neutral potassium sulphate produced, in which potassium 
bitartrate is very slightly soluble. Argol is the impure potassium 
bitartrate deposited on the sides of the cask, whilst tartars, some 
of which contain as much as 76 per cent. of tartaric acid, are manu- 
factured from the argol by extraction with hot water and crystalli- 
sation. 

He had found that the indirect methods of estimating the 
amount of tartaric acid in these substances, by determinating the 
potash, lime, and sulphuric acid present, and calculating the 
tartaric acid as acid potassium tartrate and neutral- calcium 
tartrate, were open to grave objections, since the sulphuric acid 
present might exist either as potassium or calcium salt. These 
objections applied with still greater force to the analysis of lees. 
It was y, therefore, to devise a method ior determining 
the amount of tartaric acid directly. This was effected by adding 
a slight excess of potassium oxalate, neutralising with potash and 
separating the calcium oxalate precipitate. To the filtrate, which 
now contains all the tartaric acid as neutral potassium tartrate, 
citric acid is added in excess : this precipitates the tartaric acid as 
acid potassium tartrate, which is collected and weighed, a correc- 
tion being made for that remaining in solution. It is a curious 
fact, that althongh pure citric acid can be neutralised by chalk, 
concentrated lime juice cannot. This seems to be owing to the 

hosphoric acid and iron present in the latter, as it was found to 
- impossible to neutralise a solution containing iron, citric acid, 
and Sentaate acid, even by protracted boiling with chalk. 

The secretary then read a paper ‘‘ On the Action of Nitric Acid 
on Copper, Mercury, Xc., especially in the presence of Metallic 
Nitrates,” by Mr. J. J. Ackworth. The results of the interestin, 
experiments made by the author show that the action of cold 
dilute nitric acid on copper gives rise chiefly to nitric oxide, whilst 
nitric acid in the presence of a strong solution of cupric nitrate 
yields nearly pure nitrous oxide; with nitrate of ammonium and 
nitric acid a mixture of nitrogen and nitrous oxide is evolved with 
varying amounts of nitric oxide. Nitrogen is chiefly produced by 
the action of nitric acid on zinc or iron in the presence of ammonic 
nitrate, and with mercury the result is similar, but the action is 
very sluggish. When silver is treated with the acid, the gases con- 
sist principally of nitric oxide and nitrogen, with mere traces of 
nitrous oxide, whilst if ammoniec nitrate be present the proportion 
of nitrogen is very largely increased. 

Dr. J. H. Gladstone then gave a short account of the ‘‘ Decom- 
»osition of Water by the Joint Action of Aluminium and Aluminium 
odide, Bromide, and Chloride, including instances of Reverse 

Action,” by himself and Mr. A. Tribe. In to throw some light, if 
possible, on the iodo-ethylate of zinc obtained in former reactions, 
the authors added iodine to aluminium foil and water. A large 
quantity of gas was evolved, which on examination was found to 
be hydrogen, the residue in the flask being aluminic oxide and 
iodide. This seemed to indicate that the decomposition of the 
water was effected by a series of decompositions and recomposi- 
tions, resulting from the joint action of the aluminium and the 
aluminium iodide, a supposition confirmed by the results obtained by 
the action of aluminium with hydriodic, acid and with alumimium 
iodide. A similar result was obtained with metallic zinc and 
aluminium iodide, but the action is more sh 
The aluminium iodide may be replaced by the bromide or chloride. 

** On Nitrosyl Bromide and on Sulphur Bromide,” by Mr. M. M. 
P. Muir. The author found that on passing nitric to satura- 
tion into bromine, at the ordi temperature, a compound was 
obtained having the formula NO Brs, the amount of nitric oxide 
absorbed not being sensibly affected by the pressure. This com- 
a is readily decomposed by heat. On adding sulphur to 
romine in the proportion 32 to 80 and agitating, the sulphur dis- 
solves with development of a considerable amount of heat, forming 
a ruby red liquid, which has an odour resembling that of sulphur 
chloride, On submitting it to fractional distillation, and analysi 
the portion boiling between 190 deg. and 200 deg., it was foun 
approximately to have the composition Se Brz, The author did not 
succeed in obtaining any other definite compound of bromine and 
sulphur. 

**On Achrematite, a new Molybdo-arseniate of Lead from 
Mexico,” by Professor J. W. Mallet. This substance, which was 
put into the author’s hands as a silver ore from the mine of 
Guanacere, was found to contain no silver on analysis, but to 
be a molybdo-arseniate of lead approximating to the formula 
3 [Pb, (As Oy)e + Pb wa 4[Pb2 Mo O;] with an admixture of finely 
divided ferric oxide. ne author gives detailed accounts of the 
analysis of it, and his reasonsfor believing it to bea distinct mineral, 
and not merely a mixture of arseniate and molybdate of lead. 

‘On certain new Reacti of Tungsten,” also by Professor 
Mallet. The author finds, contrary to the statements in most 
manuals, that the precipitate produced by hydrochloric acid in the 
solution of an alkaline tungstate is, to a great extent, soluble in 
excess of the concentrated acid, and if zine in fragments be 
gradually added to this solution, various colours will be produced, 
notably a magenta red, whilst a rich green is obtained if potassium 
sulphocyanate be added before the introduction of the zinc. If a 
mixture of an alkaline tungstate with a sulphocyanate in dilute 
solution be acidified with hydrochloric acid and metallic zine 
added, the liquid assumes a fine amethyst colour, The blue colour, 
well known as characteristic of one of the lower oxides of tungsten, 
may be most conveniently developed by the use of hyposulphurous 

















acid (Hz SOx) as the reducing agent. Details are given of the best 
methods of producing the phenomena just mentioned. 

“On the Action of Chlorine on Acetamide,” by Dr. E. W. 
Prévost. The action of chlorine on acetamide, C: H;O, N He, was 
tried with the expectation that the N Hz group would be removed 
and acetyl chloride C2 H;OC1 produced. It was found, however, 
that chlorine had no action in the cold, but, when heated, chlorine 
was absorbed and two crystalline substances produced, one of 
which is insoluble in ether, and has the formula C,H Ne O2 Cl, 
and the other, which is soluble, approximates to the formula 
C, Hs NOz Cl. There is little doubt but that the former is acetamide 
hydrochloride (C2 Hy O NH2)2 H Cl. 

Owing to the number and length of the papers read there was, 
unfortunately, no time for discussion at this meeting, the last of 
the session, The Society will not meet again until November 
next. ' 


COMBUSTION OF OILS FOR THE GENERATION 
OF STEAM.* 
By Mr. Wituiam Gapp, Consulting Engineer. 


THE subject is one which, before long, I believe is destined to | 


become of very great importance, for although we are not at the 
present moment suffering from any special scarcity of coal, with 
its accompanying high prices, such as we had to submit to some 
time ago; yet it cannot be denied that in a comparatively short 
time the tendency of prices will most probably be to rise, and very 
possible untoward circumstances connected with the labour market 
may at any time produce famine prices for a whole season. And 
although there are still vast coal measures in this kingdom, yet we 
cannot disguise the fact that the average depth, and consequent 
cost of bringing the coal to the surface, is constantly increasing. 
It thenelone anesane an imperative duty on the part of scientific 
men te search for sources of fuel other than coal. 

Now, without desiring to disparage the value of peat and such 
like subst for d tic purposes, I am far from thinking that, 
either as regards sufficiency of supply, or adaptability to the con- 
ditions of use, they are in any wa the coming fuel for the genera- 





tion of steam, wherewith to keep in operation those great | 
manufactories and workshops for which this country has become so | 


famous. 


As the result of long and careful study upon this subject, I wish | 


to state that Iam firmly of opinion that the fuel of the immediate 
future for the generation of steam will be of a liquid character, in 
the form of oils. 

In a discussion upon fuels which took place some time ago in this 
society, the requisites of a successful fuel were very clearly laid 
down, and were stated to be, principally, that it should be as cheap 
or cheaper than coal, of no greater but rather of less bulk, and that 
the supply should at least be equal if not superior to that of coal. 
Now we have all these conditions fulfilled in the fuels I shall 
mention to you to-night, added to other advantages of immense 
importance, which are not possessed by coal. 

As a matter of fact, the entire suitability of certain oils for com- 
bustion purposes has been long conceded by very eminent men, 
and even strongly advocated by others. And some have done great 
service to the cause of science by their investigations into the 
nature and properties of these oils, for this purpose—notably the 
late Professor Rankine, who has worked out the formule of the 
heating power of this class of oils in comparison with coal; and 
Captain Selwyn of the Royal Navy, who spent something like three 
= in experiments for the British Government upon the com- 

ustion of oils for the generation of steam. In fact, the import- 
ance of this matter is fully acknowledged, and perhaps is best illus- 
trated by the great number of patents which have obtained, 
having for their object the successful burning of such oils under the 
boiler, in lieu of a coal fire; but which, as far as I am aware, have 
hitherto only obtained a very partial success. My special object 
to-night is to describe to you an apparatus which I believe success- 
fully accomplishes the purpose, and from the use of which I hope 
to render the combustion of oils for the generation of steam a 
practical reality. 

But before proceeding to do so, I will say that Professor Ran- 
kine’s calculations, as given before the United Service Institution, 
showed the theoretical heating power of hydrocarbon oils to be 
much in excess of coal, considered as weight for weight, or cost for 
cost; so that cheapness is clearly assured if anything like a perfect 

bustion is obtained. Then with regard to supply, I am in- 
debted for a great deal of information on this and other points to 
Captain Selwyn, R.N., who presided at a meeting of one of the 
societies in London a short time ago, before which I gave an address 
on this subject; when he informed me that as one result of his 
official investigations, he was enabled to say that the supply of a 
suitable oil was practically inexhaustible in this country, being 
obtainable from the vast masses of shale surrounding our coasts ; 
besides which there are many waste products from the manufacture 
of other substances, which could be in this way utilised. 

Some of the earliest attempts to burn oil with economical results 
were made by the use of fluted bars, placed in an incline, and 
along which the oil was allowed to run, or rather to trickle, and 
in this way was burnt, This principle has been tried under many 
modifications; but like every plan which does not provide for a 
more perfect combustion, results in great waste in the way of 
smoke, &c. 

Perhaps, on the other hand, the latest and most successful 
method up to this time has been what is known as the nozzle 
blast principle, and I believe I am correct when I say that this was 
brought to the test degree of perfection, under the direction 
and superintendence of Captain Selwyn. The method may be 
briefly described as follows; for, although there have been many 
varying detail arrangements, yet, in principle, they are about the 
same, 

A nozzle is pointed into the furnace space, within which a 
supply of oil through a small pipe is, by opening a tap, allowed to 
enter. At the same time a blast of is turned on from the 
boiler, through the same nozzle; the result being, that the oil is 
projected, in the form of a fine spray, along the flue; and this, 
upon being lighted, instantly takes the form of a great tongue of 





e. 

Now at first sight this would appear to be all that is desired; 
but it is not the case. In the first place, unless there isa very 
accurate adjustment of the amount and force of the steam to the 
supply of oil, both a great waste and at the same time an intoler- 
able nuisance takes place, in the form of huge masses of carbon or 


smoke issuing from the chimney. Secondly, there is a much | 


ter expenditure of steam to produce perfect combustion than 
is desirable, or than is actually needed, when compared with a 
better method. And, thirdly, there is a terrible roaring noise 
attending this plan, which to say the least is very unpleasant and 
objectionable. Now, by the employment of the apparatus I am 
about to describe, I believe these important objections are over- 
come, and very good results ensue, e means employed in this 
method are of almost the simplest character possible, and consist 
of, first, an open vessel, by preference flat shaped, composed of 
cast iron, or fire-clay, or any other suitable material, which is 
placed upon, and covers, the fire-bars in any ordinary furnace. In 
and upon this vessel are formed projections, of a conical or other 
shape, as many as are found to be necessary, which projections 
have holes passing completely through them, so as to allow of a 
free passage of atmosphere for the supporting of combustion in all 
parts of the fire or flame. 

A range of steam pipes of small dimensions—tin. gas pipes are 
quite sufficient —is laid along the bottom of this vessel, having fine 
holes pierced therein, at the required intervals, for the emission of 
numerous small jets of steam. This range of pipes is wy in com- 
munication with the boiler, and regulated by means of a valve or 
stop tap. Another pipe is in communication with the cistern or 
reservoir of oil, and another with the watersupply. The oil supply 
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is made self-acting by means of a ball tap, which gives at once 
mechanical stoking of the simplest and most perfect character 
possible. . 

Upon proceeding to start this apparatus, I first let into the vessel 
a little water, and then as much oj] as will nearly bring the liquid 
to the top of the range of steam pipes, or, in other words, to the 
depth of gin. or fin.; but either a greater or less depth will act 
about equally as well. I then light the oil, and when it is fairly 
started I twm on the steam; and according to the force and 
quantity, will be the intensity of the flame produced, giving a very 
perfect combustion at all pressures. Of course in starting a boiler 
when cold it becomes necessary to borrow steam from another boiler 
for a short time, or to raise a few pounds of steam at the expense 
of a little smoke. 

The use of the water, which to some may seem strange, is of great 
service with the very heavy hydrocarbons in assisting to produce 

verfect combustion, and acts, so far as I can ascertain, from pro- 
ee observation and thought, in this way. The oil being the 
heaviest substance, the water rises to the top, and thus retards the 
combustion of the oil until it escapes through the water in the 
| form of gas, or, at any rate, until it assumes a much lighter form 
than it originally had; furthermore, the constant influx of atmo- 
sphere to all parts of the flame, produced by the action of the 
steam, has such a cooling effect on the surface of the liquid as to 
prevent the same from boiling, no matter how hot it is above. 

his retardation, I believe, assists very much the economical con- 
sumption of the fuel. But with some oils the water is not needed. 
In fact, the particular details of this method may be varied 
according to the character of the oils desired to be used. Thus I 
| find it capable of adaptation to the light as well as to the heavy 
| hydrocarbons. 

I will here refer to two curious phenomena which occurred in the 
course of my experiments, First, upon the oil being lighted when 
in conjunction with the water as before described, and when there 
was a sufficiency of water to cause the required retardation of com- 
bustion for preventing smoke, without the use of the steam jets, a 
very fair result was obtained, which at first sight appeared 
| complete in itself; but as soon as the liquid began to boil, a thick 
| scum commenced to be formed on the surface, which gradually 
spread over the whole area, and as it did so entirely cut off the 

ame and put out the fire, although the supply of oi] was kept up. 
| This I need hardly say was entirely prevented by the use of the 
small jets of steam. e cause of this will perhaps readily suggest 
itself to the gentlemen present, and has in fact a somewhat analo- 
| gous action to the scum formed by the boiling of milk in the 
domestic pan. But the second phenomenon is not—to me at least 
so easy of explanation, It was this: When the steam jets were 
allowed to raise the heat of the flame up to snow whiteness, the 
heating power rose steadily to that point, and the action of the 
steam was visible; but when it passes from the white to a blue 
flame, the steam ceased to be visible, and in fact appeared exactly 
as if no steam at all was operating, and the heating power increased 
with a rapid bound immensely out of proportion, apparently, to 
the increased pressure used to produce the results, Whether 
this points to a decomposition of the steam used, I am_ not 
prepared to say; but I confess I can see no other solution of the 
matter. 

My experiments as yet have not been made on such a scale, or 
for a sufficiently protracted period, to enable me to give you any 
tables or exact calculations, either as to temperatures under the 
various conditions, or the evaporative capabilities of the fuel. But 
I will give you one clearly determined result, which was obtained 
in the open air, without the aid ofa flue or draught, and which will 
enable you to form an approximate idea of the value of these fuels 
used in this manner. A quart of oil the cost of which was a little 
under one halfpenny was put into the vessel along with water, 
and lighted, and by means of the steam jets, was caused to produce 
aflame 3ft. long, by 27in. wide, and 3ft. high, which continued 
to burn fiercely, at those proportions, for very nearly 13 minutes. 
Now you will readily form a notion of the amount of flame, and 
the length of time it will burn, which can be derived from the 
combustion of a quantity of coal purchasable by one half- 
penny. 

We have then a cheap fuel, used in this way, for the generation 
of steam, and one of which the supply is, I think, at least equal to 
| the supply of coal, even in this country, irrespective of supplies 
derivable from abroad. We have also a fuel easy of stowage, and 
occupying considerably less space, power for power. 

We gain likewise a very important advantage by this method, 
namely, the heat of the fire can be kept constantly at any desired 
degree of intensity. We all know that this is utterly unattainable 
by the use of coal, as the heat is suddenly, in a great measure, 
withdrawn from a coal fire, whenever there is a fresh mass of green 
fuel added thereto; thereby causing a loss in the theoretical ae 
power, as the surface of the fire is reduced in temperature, anc 
especially when there is careless firing, for a time tending to rob 
the boiler of heat, rather than to add thereto. And lastly, but by 
no means of the least account, we have automatic stoking of the 
simplest and most effective character, as the regulation of the taps 
is all that is needed, after the fire is once lighted in the morning ; 
so that one man could attend to a goodly number of boilers, and 
without that expenditure of manual effort, which, under the 
present system, seems so essential, and the necessity of which, is, 
in my opinion, a reproach to our characters as inventors and scien- 
tific men, especially when considered in relation to our steamships 
in the tropics. 

In conclusion, I beg to express my strong conviction, that in 
| various waste and mineral oils we have a fuel that will fulfil all 

the conditions necessary to its use; and I would most respectfully 
submit, that by a method such as the one I have described, the use 
of these fuels may be reduced toa practical reality. Thanking you 
for your kind attention to my paper this evening, I beg to submit 
myself your very obedient servant. 


| 














LOcKING THE STABLE Door.—A sudden awakening seems to 
have taken place in some department at the Admiralty, a notice 
having been sent to the home ports that greater care must be taken 
of a certain work on torpedoes which has been termed “ confiden- 
tial,” and has been kept out of the hands of any half-pay officer 
for fear, presumingly, of his turning traitor and selling its secrets 
to some foreign power. But, wonderful to relate, this locking-up 
the stable door only follows on the departure of the steed, and 
still more remarkable is the fact that the Admiralty itself connived 
| at the loss of their treasure. ago, under the late Liberal Ad- 


ng 
| ministration, the precious information embodied in this torpedo 





| book was presented to foreign Governments in exchange for such 
| blue books and other waste paper as they might see fit to forward 
| in return. The valuable portion of the knowledge acquired by us 
after a series of costly experiments was doubtless noted by all 
who had the opportunity, but it remained for the United States 
| Government to print those notes. Truly, exchange is no robbery, 
and we have no reagon to believe that America would have objected 
to the printing of the papers sent to our Government, 
but of course it w the confidential nature of the interest- 
ing work compiled by a British naval officer for the Admiralty. 
A certain number of dollars and cents can place in the hands of 
any one at Washington the information which it is now sought to 
keep dark, some civil official having perhaps just heard of the book 
| for the first time, alth the care now sought to be exercised 
should have been b t into play a year or two ago. Many 
naval officers being denied access to our own edition, have positively 
sent to America for the copied work, so as to acquire that informa- 
tion respecting torpedo operations so necessary to render them 
efficient for any service, So, too, while it is not easy for any half- 
pay officer to gain admission to a Government vessel when carrying 
out important torpedo experiments, a special steamer is always 
placed at the disposal of py officers. In the face of all this, 
there is something comical in the frantic efforts of some official at 





the Admiralty to ent a single copy of Fisher's treatise being 
retained by any olticer upon being placed on half-pay.—Globve, 
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Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 
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SopIUM prey y to , and in apparatus employed 
in such treatment, “Robert Milburn and Henry Jackson, Hatcham Lron- 
works, Pomeroy- -strect, New Cross-road, Surrey.—26th ‘May, 1875. 

2193, Improvements: applicable to the construction of Winpows, James 

acdonald, New Com -street, London.—l5th June, 1875. 

2215. Improvements in Dryinc and STRETCHING Finrovs MATERIALS in 

* Hawks, and in apparatus connected therewith, Sidncy Emsley, Brad- 

ford, Yorkshire, and Samuel Smith, Low Bridge Works, Keighley, 

Y orkshire,—16th June, 1875. 








2229, Improvements in’ the method of and machinery for Biockina 
Hars, William Grimshaw, Ashton-under-Lyne, Lancashire.—1l7th June, 
1875. 


2243, An improved method of and ete for the Savino of Gas, and 
for economising the use of gas in rail — trains, — buildings, or 
for other purposes, Charles Douglas Norton, Arthur-rord, Stoke 
Newington, London.—18th June, 1875. 

2271. Improvements in the manufacture of Sopa, John Imray, South- 
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Alexander Alexandrovitsch Scherbascheff, Charkow, Russia, — #2nd 
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John Darlington and James Donnithorne " Coleman-street- 
buildings, Moorgate-street, London. 
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and Mew agar employed therein, Henry Howard and William Seddon 
Sutherland, Coombs Wood Tube Works, Old Hill, near Dudley, 
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2305. Improvements in Prerarina and Priytine ARTIFICIAL FLOWERS, 
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2309. = Te ten in apparatus for the ApsustTmMent of Maowertic 
NeepLes, George Tomlinson Bousfield, Sutton, Surrey.—A communica- 
tion from George Iles, Montreal, Quebec, Canada. 


2310 ere orovernents in FastEeNtNos for Souitaines, SLEEVE Links, SHinT 
and other Srups, cravats, neckties, neck and * other bows, and other 
articles, Alfred Littlehales, Birming! 

2312, Improvements iu Jer Apparatus for giving motion to fluids, 
William Cleland, Linacre, Lancashire. 

2314. Improvements in Bac Fasteners, George Haseltine, Southampton- 
buildings, London.—A communication from Asher Moon Miller and 
Charles Grey Hill, Sturgis, 8t. Joseph, Michigan, U.S. 

2316, Improvements in aj yparatus for the manufacture of Cutoripe of 
Lime, William Riddell, Foulden-read, Stoke Newington, London. 

2318. An improvement jin the manufacture of ARTIFICIAL FLOWERS, 
Alexander Melville Clark, Chan -lane, London. -A communication 
from Théodore Person, Paris.—24th June, 1875. 

2320. Improvements in Hetica, Pumps, Matthew Piers Watt Boulton, 
Tew Park, Oxfordshire, and John "Imray, South 
jp Lhancery- -lane, London. 

2322. I in or li to CoLLarsrsLe Tunes for holding 
— or liquid colours, and other moist or liquid substances, Walter 
a Holyoake, Marylebone-road, London. 

2323. .— facture of Crawxep Suarrs and AXLeEs, 
Edward Reynolds, River Don Works, Sheffield. 

2324. Improvements in the construction of Wirets for CARRIAGES and 
other vehicles, ae Thomas Osmond, Ramsbury, Wiltshire. 

2326. I hi for PRESSING, Hoetno, and THins1xo 
Tursips and ao crops, Alfred Hughes, ‘Brampton Ash, Market 
Harborough, Northamptonshire. —25th Joon," 1875. 

2328. Improvements in GoveRNoRs or Apraratus for REGULATING or 
CorTROLLine the Pressure and Fiow of ILcumratine and other Gas, 
xa Bruce Peebles, Fountain Bridge Works, Edinburgh, Midlothian, 
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2529. Improvements in apparatus for Merasurninc Ovr GRANULAR or 
PULVERULENT Mate: RIALS and CHARGING Pack aces therewith, Henry 
Simon, St. Peter’s-square, —A ication from Patil 
Zimmermann, Brunswick, Germany. 

2350, Improvements in ma ichinery or apparatus for Inpicatine the 
Number of Revocvtions and Srerxp of the Drivinc Suart of MARIXE 
and other Enoines and other Macuiyes at a glance, Carl Peterson, 
Lime-terrace, Woolwich-road, New Charlton, Kent. 

2331. Improvements in machinery for making "what arc commonly called 
Cor Tunes for Sruxyinc Macninery, applicable also to making other 
tubes of paper or similar materials, ‘Smith Knott and Henry Taylor, 
Oldham, Lancashire, Richard Shiers, jun., Bowdon, Cheshire, an 
John Jackson Shiers, Chadderton, Lancashire. 

2332, Improvements in the —e or manufacture of Ratmway 
Carriace Wueets, Franklin Pres’ 'y, Salop. 

234. Improvements in Gas Exornes, William Woods ‘Smyth, Maidstone, 
Kent, and George Greenway Hunt, Rectory Villas, Brockley-road, New 
Cross, Kent. 

2336. Improvements in Carpina Esoines for carding cotton and other 
fibrous materials, Thomas Bispham Kay, Bolton-le-Moors, Lancashire. — 
26th June, 1875. 

2343, Improvements in p ng and apparatus for Drawine orr WATER 
for Conpensine Exoines for FEEDING STEAM Borers, and for scouring, 
bleaching, and dyeing, William 8 

2345. Improvemeuts in Pumps, William Morgan-Brown, Southampton- 
buildings, Londun.—A communication from J . Edwin Sherman and 
George Goldsmith, Rue Gaillon, Paris. 

2346, Improvements in the manufacture of a Matertat to be used for 
Pavine or Coverine Roaps and Patns and the Basements of DwEL.ixe 
Houses, and a le also to other building purposes, Donald Nicoll, 
Clement's-inn, Strand, London, 

2349. Improvements | in Rowtocks for Boats, William Robert Lake, 

—A communication from Thomas 


London, 
Thomason, Bluff Harbour, New Zealand. 

2351. Improvements in TrvearaPnic Moneniee Melville 
Clark, Chancery-lane, London. — A com from William 
Edward Sawyer, W: nm, Columbia, U4 U. S.-287h — 1875. 

2353. laaprovements in apparatus for Suarinc the Heaps of Bouts and 
Screws and for Nut-sHarine, ible wholly or in part to other 
— uses, William Ford Smith, Gresley Ironworks, Salford, Lanca- 
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_— An improved safety device for Fine-arms, Benjamin Partridge, 
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oust Improvements applicable to_ Fine-stoves or GRATES and Cookine 
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2359. Improvements in ARCHITECTURAL and ENGINEERING CONSTRUCTIONS 
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a atus connected therewith, Thadd Hyatt, Gl ster-gardens, 
Hyde Park, London. 

2361. New or improved aj tus for FacttatatinG the Catcu.ation of 

cae or Fioures, Nino Bottone, Manchester. 

2363. Improvements in the construction of Horse Rakes, James Howard 
and me ward Tenney Bousfield, Bedford. 
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Mancet Wurtzev and other vegetables, in 
and screening turnips and mangel wurtzel and other peer rv 4 
Samuel Corbett, Wellington, Salop. 

2369. Improvements in Sarery Boxes for cash and other valuables, 
William Henry Ellis, Stratford, Essex.—29th June, 1875. 

2371. Improvements in CLEANSING and Bueacuine Jute, Heme, Fvax, 
and Corron, Hermann Samson Haas, Bradford, Yorkshire. 

ae A new ‘and improved apparatus for Dasuprxa Copyinc Paper, 
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Water-cLosets, Sewers, and for other analogous purposes, Frederick 
John Smith, Taunton, Somersetshire. 

2379, An improved machine or apparatus for Curtinc FLocks or Raos or 
other fibrous material, Samuel Lowe, William Renton, and James 
Johnson, Leeds, Y orkshire. 

2381. Improvements ee used in the manufacture of Gas, Francis 
William Brothers, Hoag tenham, Gloucestershire, and Colin Brothers, 
Blackburn, Lancashi 

2383, tanpuovemente fx ¥ Vatves and Varve Cocks for Stream and other 
Motive Power Exeines, Henry Newton, cery-lane, 
London.—A communication from Jean Molard, 

2385. ence in Prevmatic S1oNats for RarLway: s, Austin Cham- 
bers, Marylebone-road, London. 

2387. improvements in Gas Sroves for Cookine and Heatino, James 
Milward Holmes, Birmingham, — A communication from James L, 
—_ New York, _U. -8.— 30th June, 1875. 

2391. and processes for Preservina and RENDERING 
IMPE: RViIoUS to MorstuRE THREADS and tissues of hemp, linen, cotton, 
wool, and silk, Edward Primerose es Vaughan, Chancery-lane, 
London.—A communication from Francois Hostelart, Liege, Belgium. 
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William Henry Phillips, Nunhead, Surrey.—1st July, 1875, 
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induced currents are used, and also in a tus for producing such 
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Atmosruerrs, John Imray, South gs, Chancery-lane, 
London,—1ith July, 1872. 

2078. SympatTHetic CLooks, Frederick James Ritchie, Edinburgh, Mid- 
lothian, N.B.—10th July, 1872. 

2298. Ostaininc Motive Power, James Young, Kelly, Renfrewshire, 
N.B.—3lst July, 1872. 

2085. Cincurr Closers for Torrepors, &c., Charles Ambrose M‘Evoy, 
London Ordnance Works, Bear-laue, Southwark, Surrey.—10th July, 


1872. 
2104 Horse Rakes, William Newzam Nicholson, Newark-upon-Trent, 
Nottinghamshire.—12th July, 1872. 





' 
TeL_ecrarus where 


2272, Bossin Net or Twist Lace Macuines, James Archer, Radford, and 
Frederic Draper, Ison Green. 
2274. Exrinouismine Fine on Boarp Suirs, David Cargill, Dundee, N.B. 


—-22nd June, 1875. 
2292. Combine MACHINES, Thomas Henry Rushton, Benjamin Alfred 
I , and James Macqueen, Bolton. 


2298. Compinep CoLLaR Stup and Cravat Fastener, William Brockell 
New Bond-street, London. 

290. Bursise Backs, &c., Arthur Batchelar, Brockham. 

2301. Latues, Alfred James New and Reuben Alexander Matthews, 
Moscow Works, Nottingham, and William Henry Berry, Nottingham.—- 
28rd June, 1875. 

= ——— the Sree ETS _ from Mup, &c., Edward ae Rayley, 

k, Surrey. —24th June, 1875 





| 23% 4, "Gas ENGINES, William Woods Smyth, Maidstone, and Goorge Green- 


: 2367. 


and leave arr bo 


away Hunt, Rectory Villas, Brockley-road, New Cross.—26th June, 1875. 
2359. AnchITecTURAL and EyGinkerinc Coxstructions and WALKING 
Surraces, Thaddeus Hyatt, Gloucester-gardens, Hyde Park, London. 

Watcnu Cases, &c., C Louis Thicry, Boston, Suffolk, Massa- 

chusetts, U.8.— 20th June, 1875. 

2403. Foroie Tings, &c., William Hassalwood Carmont, Fairfield. —%ad 

July, 1875. 





an interest in ing any one of such applications 
in writing their objections to such applications 


' S ~ office of the Commissioners of Patents within twenty-one days of 
! its 


| 9925, 164.; 


} 8d.; 


2111. Makine and Composixe Tyre for Pauvrinc, William Robert Lake, | 


Southampton-buildings, London.—12th July, 1872. 
2093. Preservine the Surraces of Woop or Metat, James Robert Cashay, 
Newman-street, Oxford-street, London.— 11th July, 1872. 





Patents on which the Stamp Duty of £100 has been Paid. 
ae Coxe Furnaces, Evence Coppée, Haine St. Pierre, Belgium.—7th 
a Vy 

2168. Ne am and Wasuine Coat for the manufacture of Coxe, &c., 
Evence Coppée, Haine St. Pierre, ay = Pees July, | 1865. 

2146. Merautic Rivets, &c., Eric H hton Copper 
Company, Limited, Salford, Ho Wings Waldo July, 1868, — 

-—- PREATING CANE Juice, &c., Alfred Fryer, Manchester.—éth July, 





868. 
2194. CLEARING, SmooTHING, &c., YARN and THREAD, _ Thomas Ppate, 
William Henry Prince, and James T 
llth July, 1868. 


Notices of Intention to Proceed with Patents. 

736. Raitway Cuarrs, John Chatterton, Glossop. 

739. ARTUFICIAL Fut, John Morgan an Richards Southampton-row, London. 
—A communication from Daniel F. Packer. 

741. Pianorontes, &c., James Ellis, Bradford. 

we, Seem Bepsteaps, Robert Hope Alston Hunter, Malvern-road, 

b) 5 
747. Brusnes, Augustus Smith, Marsh Gate-lanc, Stratford. 
- Pouxitune CAsTORS, Edmu: Edwards, South ton-! 
cery-lane, London.—A communication from John Crist. 

750. Compinep Mute and Srinpie Savrtze, Joel H. Le Moyne, Boston, 
Suffolk, Massachusctts, U.S.--1«¢ March, 18 875 

765. SNAP-HOOKS, John Henry Johnson, Lineohn’ 8-inn-fields, London.—A 
communication from Francis C. Nye. 

766. Swap-Hooks and other similar articles, John Henry fan 
Lincoln’s-inn-fields, London.—A communication from Francis C. N 

767. Swap-nooks, &c., John Henry Johnson, Lincoln’s-inn-fields, Lon wt 
—A communication from Francis C Nye.--2ad March, 1875. 

773. Boppins, Alexander Freir and Frederick Fairlie, Dundee, N.B. 

778. FLEsHING, &c., Hipes or Skins, Charles Turner and Tienry Page, 
Lenton. 

781. Prorecrine Tea Crests, Hei Lipman, Dundeo, N.B. 

785. Lywacer for Ixva ips, John Ellis, City-road, London. 

704. Corrine and Parine Laxseep OW Cakes, ac, Thomas Dobson, Lord- 
street, Liv: —itrd March, 1875. 

811. RAILWAY CRossINas, Henry Mansbridge, Staines. 

$13. CovERING Hours in Snips’ Borroms My Mackaroff, Bucking- 
ham —-4th Mareh 875. 

818. LicuTinae md ‘Lamps and Buryers, Edmund und Chiverton, Middle- 
street, Southsea. 


819. ieramscmss Raitway Siexatiine, &c., Apparatus, Walter Parker 
Smi 

826. TRAPS, &c., for Seraratine Liquips from Varours or Gasrous 
Fivips, John Henry Lincoln's-inn-fields, London.—A com- 
munication from Paul Eugene Geneste, jun., Charles Georges Herscher, 
and Ernest Herscher.—6th March, 

831. emerge ey Thornas Christy, jun., Fenchurch-street, 
London. com tion from Theodore Ramspacher. 

839. og 4 Enoines and Pumps, John Cooke, Langley Old Hall —éth 
Marck 5. 

851. Mowina and Rearryo yy John Saye Haddan, Strand, 
London. —A commu n from Antoine Pe 

852. Storprerinoe or CLesine Borries or Venue te ahi Gori, Florence, 
I 


taly. 
859. Scie or Frreriaces, Henry Crichley, Birmingham.—sth March, 
1875. 


865. Fastenines for Steeve Buttons, &c, William Brookes, Chancery- 
lane, London.—A communication from Antoine Benjamin Durrande.— 
oth March, 1875. 

878. Stream Boiters, George Edward Newton, Strand, London. 

893. Sorews, Christopber Miner Spencer, Hartford, Connecticut, U.3.— 
10th March, 1875. 

922. Skates, William Edward G Wellington-street, Strand, London. 
—A communication from Edmond 4 

923. Kxitrinc Macutnes, Joseph Buchanan Robertson, aoe Ireland. 
12th March, 1875. 

950. Rorary Exornes and Pumps, John Cooke, Lenahe oF 

951. Constructinc Buitpives, Henry Percy Holt, Repel 'In Insurance- 

, Leeds. —15th March, 1875. 

1031. Cotourtnec Matrer suita! for Dymo, &c., Thomas Holliday, 
Huddersfield.—20th Merch, 1875. 

1099. Freprnc Water to or within Boers, &c., Edmund Walker, 
Leadenhall-street, London.—A communication from H. Paucksch.— 
25th March, 1875. 

1222, Nur, Alfred Ellis Harris, Mile End-road, London.—5th April, 1875. 

1580. ImitatrNe the Porosity of Woop in DECORATIVE. Paintixo, Charles 
Fournier, Tou Belgium.—29th April, 187: 

1832. Pyromerers, Robert James Wood, Glasgow, N.B.—18th May, 1875. 

1957. Darr and other Stamps having MovasLe Tyre, &c., John Edw 
Massey, Chadwell-street, Clerkenwell, Londen. —28th Mey, i 

2036. Storrerep Botte, Mason Gill, Huddersfield. —2nd June, 187: 

2039. Muutiece Dritts, Joshua Buckton and Joseph Hartley Wicksteed, 
Leeds.—3rd June, 1875. 

ow Derectine the Fastentno of Rar-way Carrracr and other Doors, 

Joseph Kaye, Kirkstall, near Leeds.—4th June, 1875. 

one "FLUTES, Richard Carte, Charing Cross, 

2076. Rerorts, &c., Robert James Wood, Glasgow, N.B.—5th June, 187 

2142. Lock Nut, Arthur Herbert Grave Hobson, Liverpool,—1lth June, 
1875. 

2157. Lig ayy ~ Fiat and Suarep Guiass, Francois Barthelemy Alfred 
Boyer de la Bastie, Chateau de Richemond, par Pont d’Ain, France.— 
12th June, 1875. 

2186. Hoxie ana CutTtTine-out Tuanips, &c., William Mitchell, Brandon. 
—ldth June, 1875. 








2004, 











2189. -- agains Richard Gervase Elwes, Westmi hambers West- 
minste: 
2196. Geeanwarens and Founpations for Piers, &c., Bancroft Cooke, 


Claughton, and William Phillipe Thompson, Lord-street, Liverpool. 
16th June, 1875. 

2207. Steam Enarnes, &c., Henry Percy Holt, Royal Insurance-buildings, 
Leeds. 


2212. ApvERtisine, James Smith, Glasgow, N.B. 
2214. ORNAMENTATION of Lapies’ aaeere or CosTumes, Robert Baird 
te-street, Lo: 


London 
2217. Stoppers for Borriks, &e., ” Nathan Thompson, Southampton- 
buildings, London. —16th June, 1875, 


| emitted by 








' List of Specifications a ees Suring the week ending 


July, 1875. 
3663", 4d ; 3841, 10d.; 5852, be, 10d.; S854, Is. 10d.; 3883, 1d.; 3902, 10d.; 
3927, ls.; i072 1od.; ipd.; 3956, md oy 10d... — 
4d.; Is. 44; 8d.; 3900, 10d.; 3904, 1s. ; 4000, ls. 2d ; 
4003, Sd.; 4004, 8d.; 4007, eh; o3 4009. 8d.; 4016, ls, 2d.; “wou, 8d. ; sous, 


4053, 84.; 4057, 10d.; 4058, 8d.; 4060, 8d.; 4061, 10d; 406%, 1s. 6d.; 4067, 
8d.; 4070, 10d.; 4071, 8d.; "4076, 6d.; 4077, 6d.; 451, 10d.; 4088, 6d.; 4089, 
4 (097, 10d.; 4098, 6d. ; 4101, 84.; 4106, 10d. ; 4110, 10d.; 4112, In.: 


+ 4004, 28.; 4 
4113, 4d; 4114, 4d.; 


4115, 4d.; 4116, 8d.; 4021, 10d.; 4122, 1s.; 4124, 44; 
4125, 4d.; 4127, 10d,; 4129, 4d.; 413%, 4d.; 4134, 4d.; 4138, 8d; 4140, 44.; 
4142, 28, 2d.; 4148, 4d.; 4145, 4d.; 4146, 40 ; 4149, 4c ; 4250, 4d.; 4151, 4d; 


4153, 8d.; 4158, 4d.; 4162, 4d.; 4164, ‘4d: 
4169, 4d.; 4172, 4d.; ‘4173, 4d.; 4175, 4d.; 
4d.; 4186, 4d.; 4187, 
4825, 10d.; 


‘4: 65, 4d: 4167, 4d ; 4168, 4d. 
4178, $d ; 4151, 4d; "s182, 4d.; 4183, 
6d.: 4191, 4d.; 4192, ad.; 4196, 44.5; ‘eal, 8d.: 4231, 
1008, 1s. 2d.: 1012, 1s. Al.; 1008, 8d; 1158, 6d; 1483, Rd, 





«" Specifications will be te by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
Post-office Order, made payable at the Post-oflice, 5, High 
Holborn, to Mr. Demet Siena her Majesty's Patent-office, South- 
ng 7 ndon, 











ABSTRACTS OF SPECIFICATIONS. 


4469. Castixo Mrrais unpER Pressure, J. Mackintire, Cambridge, 
U.8.—Dated 30th December, 1874. 

This invention relates to improvements in that class of machinery or 
apparatus employed when casting metals under pressure, in which the 
moulds are confined within a close chamber and the molten metal is 
contained within a cylinder from which it is forced into the moulds by 
means of a piston acted upon by a screw. 


<0. Seen Presses, W. Weems, Johnstone.— Dated 30th December 





By 2 eosin of a screwed ram, screwed rods, and screwed nuts, or by 
straps or glands, the inventor fixes the rams of hydraulic presses 
at any desired pressure, maintaining the pressure imparted the 
oe ler and ram, while the cylinder and ram themselves are relieved 
from the water or fluid pressure. In steam plate hydraulic presses, the 
inventor admits the steam or water ed the centre of the wlate first, 
gradually extending to the outer edge and giving a uniform tempera- 
ture. 

4471. OnnaMeENTING AND TRANSFERRING PATTERNS TO Faprics, J. Briggs, 
Manchester, R. Hudson, Choriton-cum-Hardy, and H. Grimshaw, Man- 
cheater. —Dated 30th December, 1874. 

This invention consists in transferring the pattern to the fabric to be 
idered by printing the pattern paper from a surface 
block or otherwise as usual with the design to be produced in a bitumin- 
ous substance or varnish, and transferring the said pattern to the fabric 
when required by the application of heat. 

4472. Supmarnre Torrepoes, G. W. Rendel, Newcastle-v pon- Tyne. — Dated 
30th December, 1874. 

The inventor makes the pone on of the same specific nape A as water or 
thereabout, so that when disc in water gravitation may have little 
or no influence on its flight. ie makes the torpedo of an clongated form 
and regulates its flight either by tail resistance, on the principle of the 
arrow, or by communicating to it a motion of rotation. To project the 
torpedo he employs gaseous pressure gencrated by burning gun cotton 
or other such like material. The gases are retained in a reservoir 
and stored under high pressure until they are required for use. The 
torpedo is diseharged from a tube placed below the surface of the water. 


neue. Copyise Pencit, P. Jensen, Chancery-lane.—A communication from 
Jacobson cobson, Berlin. —Dated B0th December, 1874 

w_ pencil made of a substance soluble in water and a substance 
insolu in water, both pulverised, mixed, and combined by heat or 

Writing produced by these is copied one or more times 
ty the same manipulation as with ordinary cupying ink. 

4476. Cowrpectixve Cores rer Tececrarn Canes, S. J. Neave, Jeru 
anlem Cofice-house, Cornhill, London. ~ Dated BOth December, 1874. 

This invention in the substit of a spiral conducting wire 
or core instead of the straight one hitherto in use. The wire thus made 
is as elastic as the gutta-percha or other peer as by its peculiar con- 
struction - will ve neh or contract a it, and thus counteract woe hee 


that mia: tu breaking without ca 
danger ie or vuudioxer 


4477. PrReranation or Biack Leap, 4. M. Clark, Chancerytane.—A 
a Srom E. Decoudun, Paris.—Dated 30th December, 1874. 





or cml 





This invention relates to the preparation of black lead for pean 
metals in a = pasty or semi-liquid condition, by mixing the same wii 
various liqu' and preferably with fatty matters, in which form it is 
stored for use. 


4478. Meraiwic Cass, G. Haycrost, Faversham.—Dated 30th December 
1874 


The inventor makes these casks entirely of sheet metal, the barrel or 
body being united together as well as to the heads by riveting or turn- 
the of the one part over the other, no solder being v For 
tis purpose the metal oe. is moulded along each edge 
(which are adj 
heads 


which are ered up ay dies of a 
neck or socket ix attached by riveting eran’ the hole in the head 
of the cask in which a screwed bung fits, the whole be enclosed 
by a screw cap, or when the cask is to contain inflamma’ liquids, 
the bung is fitted in a plain neck enclosed by a screwed neck and cap as 
before. 





4479. Cueck Reowterinc Apparatus ror Tickets Anp Fares, H. 
Bradley, Ormoncde-terrace, Regent's Park, and W. Buil, Southsea. —~Dated 
Slst December, 1874. 

This invention mainly consiets of an apparatus capable of ory — 
registering the number and value of tickets issued and id for, wo tha 
the = are cognisant of the fact that the amount ate 
correctly registered, thereby preventing fraud. 

4480. Ciosets on Commopes, W. Martin, Newton Heath.—Dated 3st 
December, 1874. 

This invention consists in each case in the employment of a box having 
in one corner a orated partition and at the bottom a hole leading 
to an under box or filter containing a series of a chambers or 

28 formed by a number of metal or wooden — ons Pare J at 
their alternate ends parts cut away. These cham with 
deodorising substances or materials, and when the solid © or ‘auean 
feeces and urine 4 one the upper box, the urine and water in the 
foeces pass throug’ ee partition and hole into the lower box 
where they alae ‘non Lay ante to back over the parts cut away at the 
tops of the partitions in the lower box, and through the disinfecting 
materials in the several chambers, from whence the liquid passes through 

a hole and pipe in the state of water omgentinns, pure, the solid parts 

of the urine Hage me in the disinfecting materials, These portable 

boxes are to be placed under the seats of ordinary privies, the liquid 
passing to the sewers, and the box with the solid matters and disinfect- 
ants being changed for another from time to time, and when applied to 
commodes the liquid is for a time collected in a veasel, or runs away to 
the drains through a pipe supplied for the purpose. 

4482. Boors ann Suors, R. Dick, Glasgow.—Dated 3ist December, 1874. 

This said invention consists in cementing small thin pieces of vul- 
canised sheet india-rubber or of leather on to the soles or heels of boots 
or shoes, as holding or bearing pieces or surfaces. The outside of these 
bearing pieces may be made with projecting spots or ridges, soas to give 
an elastic and better holding effect upon the I ~~ in frosty weather, 
and may be made of india-rubber and leather ately to give a firmer 
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tread. The bearing pieces are fixed to the soles or heels of the boots or 

shoes, by first having the vulcanised india-rubber while in the sheet, or 

the leather in the skin, and also having the soles or heels, when made of 

leather, well cleaned, dried, and then coated with a ont gens aoa end 

and by heating both surfaces and then pressing them together, they 
firmly adhere to each other, but when desired sparables may be driven 
nto the ridges to give a firmer hold and a greater durability. 


4483. Fuet, H. R. Stevenson and G. W. Hart, London.—Dated 31st Decem- 


seq DOV, 1874. 
‘{he specification of this invention describes manufacturing a fuel by | 
combining peat and chalk or other suitable carbonate of lime. 


4484. Heticat onan H. Holland and G. Phillips, Birmingham.—Dated 
Slat December, 187: 

The specification # ‘tis invention describes combining helical springs, 

thata nged action thereof may be obtained at one 

wile up by by attaching one end of each spring to the box containing it, 

and the other end to the box of the next spring in succession, the fret 

spring or box being provided with Treo ratchet and pawl, and the 


last spring or box ine  ~_es to the mechanism or apparatus the 
springs are intended to drive. 


4485. Ixxinc on Buxp Stampinea, T. J. Smith, Fleet-street, London.—A 
communication from W. Abercrombie, Canada,—Dated 31st December, 
1 


orizontally upon a base plate, and 
lied with type in the spaces between 
“y give an impression from an inked ribbon 
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4. 
Two toothed wheels are arranged 
by the aid of mechanism are sup 
the teeth, which type project an 
to impress the paper. 
4486. Correr SHovELs, G. Taylor, Pontiliw, near Swansea.—Dated 31st 
December, 1874. 
This invention consists in making the coffer plate which covers a 
= ens the coffer in the blade of the shovel, and the socket or 
ch the wooden handle of the shovel fits, ‘of one piece of wroug! t 
a the combined coffer plate and socket being secu secured to the blade 
by riveting the coffer plate over the convex side of the coffer in the 
blade. 


4489. Propvucine anp Sustaintne Pressure, W. Anderson, Southwark- 
street, Londun.—Dated 31st December, 1874. 
The object of this invention is to avoid the mete lifting at peeae ~ 
perienced for using accumulators in connection wi 
such as that adapted for short lifts of heavy loads, and for ae Be oe 
guns and ship;’ turrets. 
4490. CeNTHIFUGAL Pumps, W. Anderson, Southwark-street, London.— 
Dated 3\st December, 1874. 
The object of this invention is to improve the construction of ae 


welded or riveted meine, The Third part refers to the coaiaation, of 

hi The are formed of iron two or more pieces in thickness 

bent back on itself and welded or riveted y this invention 

the inventor is able to use old bale ties and other narrow scrap iron. 

9. Packixe Sturrinc Boxes anp CoveRING Fioors anv Roors, W. S. 
Fish, Mystic, U.S.— Dated 1st January, 1875. 

The feature of novelty which constitutes this invention is the new or 
improved com or material and the use or os of the said 
compound or material for the several purposes set forth. 

10. aenwax Brakes, W. R. Foster, Bermondsey.—Dated 1st January, 


draulic or air pumps, to the ton rods of 


The miibiiiiiiag of 
ich will press down on the and lift the 


which are fixed shoes w 


11. Eussnc Wes Looms, J. Bonner, Coventry.—Dated 1st January, 1875 
The invention relates to improvements in elastic web looms and other 
weaving machinery, in order to facilitate and regulate the gauge and take- 
up motion aa — to time as required, any regulated number of shoots 
to the inch ee insured. The improvements also — in 
the use of ae Ce ~oteng the slots of two sliding bars, 
which studs can be set at any requ distance to regulate the gauge of 
the work in progress. 
12. Licutine Cigars aNp Osrainine Licut, J. J. Perry, Red Lion-square, 
Loudon, and R, A. Jones, Brilt.—Dated lat January, 1875 
The invention consists in forming a holder with a sliding piece having 
. spring mouth or a fork to hold a short match, vesuvian, vesta, or other 


13. Sewixe Macuines, R. Beattie and R. Blair, Belfast.—Dated 1st 
January, 1875. 

This invention consists in the use of a plate carrying the needle arm 
and shuttle box, and shifting them er in the several directions so 
as to produce the French vein or hem stitch and other fancy work Also 
the use of a perforated plate attached to the shuttle box to support the 
bow or fabric, Also the use of a bent or curved and slotted bar or plate 

mg from the needle box and acted on by a pin on the needle bar to 

te the tension of the thread ; and also the use of a plate or band to 

ery the fold of the cloth or fabric. The countershaft is driven by 

wheel cams and rollers instead of gearing, but may be yr by gearing. 

14. Carpine, Gitiina, anp Rovine Fisres, W. Fenton and J. Fenton, 
Liversed ye, and C. H. Newsome, Birstal.— Dated 1st January, 1875. 

In the employment of a machine similarly constructed to the carding 
engine, with rings of cards or narrow wid’ of card clothing at equal 
distances apart, placed around the various rollers forming the machine. 
The wool, yarn a or other fibre is then drawn or stripped off the doffer 
cylinder by combs or gills, and thence forward by rollers to be wound on 
to b eans of flyers and spindles, one spindle and bobbin being 





pumps, and to facilitate the readjustment of the wheel to 

the wear of the parts subjected to friction. 

4492. ConrroLtino orn CunBryc Dravcut Horses, J. H. Johnson, 
Lincoln’ s-inn-sields. — A communication from B. Lamarque and J. A. 
Bories, Paris.—Dated 31st December, 1874. 

This invention relates to means or appli to be employed in connec- 
tion with es or other vehicles, more particularly ‘for the purpose 
of stopping or curbing the horses drawing the same when they run away 
or me v ble, but which may also be applied to the checkin, 
of the motion of the animals when d or otherwise ; an 
it consists essentially in the employment of a cord or band attached at 

one end by suitable straps and connections to the harness and the a 

of the vehicle, and at the 9; te end to the barrel of a 

si apparatus situate within the vehicle, and by preference aaerthe 

driver's seat of the same, so that by the act of winding up or sh 

the cord or band the requisite restraint or curb will be upon the 

animals drawing such vehicle. 

an. ene Stone, J. €. Sellars, Birkenhead.—Dated 7th December, 








This aoe to that class of artificial stone — into blocks, ~~ 

tiles, or other forms by r by Iding into form 

mixed silicious sand or other granular pon wi and Portland or other 

cement, powdered lime, orclay, and consists essentially, as means for 
ing and rendering said stone more durable, in pte or 

the said blocks, bricks or tiles, or other forms after moulk 

and after they jnave been ex to the atmosphere for some > tino, with 

or in water containing or holding lime in solution or suspension. 


—-. Fee, J. Sowerby, Gateshead-on-Tyne.—Dated 27th November, 





lded 





This, EE has for its object the di of the 
article from the matrice, and consists in fixing ra moulds on the 
riphery of a vertically revolving wheel, so that after the article has 
foo moulded when in a perpendicular position it shall, after the wheel 
has taken a half-revolution, and by a blow —_ or the pressure 
of, a hammer-headed lever working in accordance with the plunger, fall 
from the mouldon to atraveller beneath, which conveys it away to an 
attendant by whom it is removed. 
1. Catt Bett, J. G. Stormont, Birmingham.— Dated 1st January, 1875. 
F sage on relates to an i ey + om 
bells, ani an arrangemen of s levers, and other 
— whereby P bell may be struck several ioe ft by one pressure 
hand or finger. 


3. Dricurnc, Borie, or Cuttine Rocks, W. Wise, Chandos-chambers, 
Adel 





jphi.—A communication from C. Levet, Montceav.—Dated 1st 
January, 1875. 
In rock apparatus, as heretofore usually constructed, 


oionty be has been experienced frem excessive wear and tear of the a 
pag aes he 7 drilling or tool has been rotated. Now this invention 

is designed to obviate the e referred to, inte 9 aan 
the extent of movement friction and consequent wear 

the tion of rotating the drilling or boring tool 
and furthermore to “oft th in x sim) 

pe movements of the valve w 
dair or actuating 

ph 

or are upon ra —— on 
the m rod o' a catch contained fn a ring or collar collar carried by an 
working about a fixed centre. A valve is sometimes combined ‘with the the 
fulcrum of the arm above mentioned, so that as the arm moves to —_ fro 
= = communicate to the valve the necessary movements for 

ion and dair or ting fi "te 
ao the respective ends of the cylinder. 
4. Propvision or Screw Stream Snips, H. Wilcke, Plaistow.—Dated lat 
January, 1875. 

One or more propellers with blades whose action or range extends below 
the keel or bottom of the ship, and in combination therewith one or more 
shallow =. that is to say, with blades not extending to so deepa 
range. intention is to work the first or 
water, either with or without the shallow propellers, and to work the 

shallow propellers without the deep ones when in shallow water. 
6. Musicat InstruMENT, FE. Hunt, Glasgow.—A communication from M. J. 
Matthews, Boston, U.S.—Dated 1st January, 1875. 

This invention relates to an improved musical instrument in which 
there is combined, with the usual parts uf any suitable known variety of 
the harmonium or American organ, a — Ripe mg 4 
percussive and checking details with a special resonan x acting in 
connection with a series of plates or musical vibrators of steel or other 
suitable metal. The tones produced by this added combination of parts 
resemble those of the harp, or between those of the harp and those of 
the pianoforte; and they blend well with those of the harmonium or 
organ, with which the action is combined. The inventor applies to the 
combination the designation piano-harp cabinet organ. 

‘7. PREVENTING AND SIGNALLING ACCIDENTS, C. Millbourn, Fish-street-hill, 
London.—Dated 1st January, 1875. 

This invention consists in fixing at the ends of railway ao 
d te handed brackets projecting so that when two 
coupled pape one of the brackets of each comes over and one under 
those of the other carriage. Should either carriage drop by the fracture 
of an axle, or by running off the rails, it would be onppenet by one of its 

brac carriage. 














brackets res’ on a ket of the next e brackets are 
provided with audible signals, such as an explosive fog + or a bell or 
gong to be sounded when the | brackets | come violently in contact, or 
the brackets may be d to brake gear, so that the 
brakes are put on when an accident occurs. 
8. Door Botts ayp oTHER Fasteninos, M. Tildesley, Tettenhall Wood, 
wt sneer —Dated lst January, 1875. 
The First _ of this invention refers to the construction of door bolts. 
‘orm: to edge two strips of iron. Cross-pieces 
laced at suitable positions along the plate. The staples are formed of 
yee le thickness, and with rivets and shoul g8 for connection. oa 
rivets pass through o formed through the cross-pieces and stri 
are riveted up at the back of the strips. One — is placed at the sy a 
the bolt or rod to forma stop. The cheeks are of double thickness 
by bending the iron back on itself. Rivets and shoulderings at the o Po- 
site ends to where the iron is bent secure the cheeks to the bolt 
The loose staple is formed the same as the other staples and rive' 
plate of double thickness. The screws for attachment are 
the cross- ages for the belt plate and through the ered oe _ 
loose stap) The bolt or rod is formed 
Paris or other cement. The 


ally and retained by two of the stay 
construction of shuts, bolts, yatine Ta 
plates for door latches and locks and like articles. The said bolt 





ted tos 


rs, rims, and inside and outside 
or other 


article is built up of separate pieces of iron, which are afterwards either 





applied to po ring of cords, 
15. Cosine axp OPENING BotrLes ConTAINING GASEOUS OR EFFERVESCING 
Liquips, J. Waugh, Glasgow.—Dated lat January, 1875. 

The features of novelty which constitute this invention are the means 
for closing and opening bottles, 

16. Frockiye Fasrics, B. Rhodes and T. B. Rhodes, Armley.—Dated 1st 
January, 1875. 

The confining spout is made much shorter than usual, so that the spout 
and throat are ight much closer together, and the heat is thus kept in 
the material. The material is inclosed within suitable partitions. In 
combination with the above an apparatus for distributing the flocks is 
used, having a perforated bottom and spiked roller for shaking the flocks 
through the ora’ bottom ; there is a door at side to get out long 
flocks which clog up the spiked roller. 

17. Steam Enoryes, /.. Fielden, Glasgow.—Dated 1st January, 1875. 

The nature and novelty of this invention consist in making the 
motive cylinders of reciprocating steam or other motive fluid engines— 
either of the high or low-pressure class— with moving ends, in lieu of the 
usual fixed bottoms or covers, for the purpose of automatically following 
up the motion of the piston from each end for some distance, , 80 as to 
shorten the cylinder on the acting side before admitting the motive fluid, 
and cause it te act at once with full force on the piston when the crank is 
ata considerable angle on either side of the dead plumb centre line. 
Various modes may be adopted of fitting the ends of the cylinders of 
engines that they may be moved automatically, by an arrangement of 
mechanism primarily actuated from the crank shaft or other continuous 
acting part of the engine. Under one mode a screw with a coarse pitch 

may be cut on the od ag soe | of the moving ends of the cylinder, and 
fitted into the ends thereof with a packing ring, so that by turning 
either end — a stud joint it would be secured into or out of the 
linder as desired, to give the length of motion required by the arm of 
the lever connected to it by a connecting rod and universal joint. Or 
ds might be turned by toothed g or cam mechanism ; but 


ps ed en gearin; 
might be of the bell crank form, and have i its 


hen the lever is used it 
short arm actuated by a vertical rod 
to it above and working in guides below, ‘and having a stud roller 
on its lower end working in a cam groove fixed on the crank shaft. 
The steam is admitted, when the end cover has stopped its inward 
motion, along with the piston, through ports, entering the cylinder at 
eq ts ends, ordinary valves to steam 
and cut-off and expand to the chortencd end of the effective acting stroke 
of piston. Instead of the screw for sustaining the re-action of the 
Sn ti aes oe, B. g- pate rec by a cam 
, | srrange T locking Fe «Dp ted simultaneous) 
ment of loc an 
by a separate cam, actuated from any moving part of the engine, d 
18. Merattuic Fasteners ror Buttons, G. 7. Bousteld, Suttor.--A com- 
— Srom D. Heaton, Providence, U.8.—Dated lst January, 


This paid invention relates to attaching buttons to wearing apparel by a 
metallic connection of se on the same with thread ir in the 
usual way, the object 
and securely than by the old method. 

19. Hypraviic CrrcuLaTor AnD DisTRIBUTOR FOR COPPERS aND BoILers, 








J. Collier and J. Holding, Salford.—Dated 2nd January, 1875. 
The novelty of this invention consists in ada to “coppers” or 
other similar boilers, a false bottom, which will ane a lower space for 


containing water, which enters thereto from above through the sides 
where the false bottom bears upon the inner surface of the ler; from 
this plate or false bottom a pipe pre projects to a point above the surface of 
the water contained in the ler; this pipe is provided with a nozzle or 
rose bit, so that when the water confined in the lower space boils it is 
forced up the pro; pipe and injected through the nozzle on to the 
- r surface of the liquor or water supplying the lower space, thus 
effecting, so Jong as the water boils, a constant circulation of the same 
within the boiler. 

20. Gruspinc anp Sowinc Macuine, W. £. Gedge, Wellington-street, 
Strand, London.—A communication from F. D. Dufour, Paris. —Dated 
2nd January, 1875. 

This invention relates to a gunbinstien « of extirpator or eee > 


a sower, so that they may begs oh 
that the hire ¢ whe may ve 


com: a fore 

to pass over obstrui fone: of two front and three back grubbin 

extirpating “=e set 80 that the front and back teeth ye oe work in 

tly; of shares and harrows behind the grub- 

teeth oad rollers running in the rear; and of a box placed above the 
hind wheels to contain the seed, and having within it a horizontal axle 
with pinions, which set in motion woe otbes eon or pulleys an endless 
chain outside the box, push the seed so that it falls through funnels into 
pipes, bringing the into the furrows made by the'teeth of the extir- 
pator and the shares so as to be covered with earth by the rollers. 

21. Sevr-actinc REGULATOR FoR TwisTiInc Macuines, A. Sauvee, Parlia- 
ment-street, London.—A communication from I. C. C. Rolin and L. J 
Guitard, Lyons. —Dated 2nd January, 1875. 

This apparatus consists in two discs placed one against the other, one 
being in glass and the other in metal. The glass disc has a tlat t surface, 
and the metal disc a slightly conical surface, so that there is a space 
between them. The silk or other material to be twisted, on leaving the 
bobbin through two holes in a box fixed on the spindle on which 
that bobbin revolves, and then through an eye at the end of the 
and into the space between the discs. The finer the thread is, the deeper 
it goes into the and the more it is twisted. On leaving the regu- 
lator the thread 1s wound on bobbins. 

22. Srorprerine Borties, P. Evans and H. Williams, Aberdare.—Dated 
2ad January, 1875. 

The improvements consist in constructing the stopper of a flat metallic 
er made of a convenient size to cover the of the neck ef the 

tle, and having formed on its lower or interior surface a suitable 
plug or cork — enters the neck of the — This plate is hinged 
a wire passing ro ie neck e bott! To the opposite side of 
the. wire is hinged a spring catch which bears over the top of the neck of 
the bottle, and keeps the ——— plate securely down in position until 
it is released by pressure of the finger applied to it at its lower end, 
when the contents of the bottle are allowed to flow out. 

23. Latcnes or Fastentncs yor Doors, &c., J. Browning, Strand, 
London.—Dated 2nd January, 1875. 

This invention consists in a latch with two slots work: on two pins 
one on the jamb, the other on the doer; to "y one slot is given a diagonal 
direction, so that on an attempt being mad the outside to lift the 
latch it slides forward and becomes locked ‘in another part of the slot, 
and the upward movement is prevented. 

25. — Pires, H. W. Stringfellow, Folkestone.—Dated 2nd January, 


To the cost of drain pipes the inventor proposes to mould them 








wing 
to attach the buttons more quickly, firmly, | f 
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in Portland cement with or without an admixture of sharp sdlicmesten 

to their sectional capacity, and the inventor thus obtains pipes impor. 

meable to moisture. 

28. = Corton, &c., For Srixnine, 4. M. k, Chancery-lane, 
lon.— A communication from } a : pay ak CP. Weber, 


oa. —Dated Ind January, 1875. 

This invention relates to machinery for drawing out, laying parallel, 

and dressing peng Sees of all kinds of filamentous materials, and consists 
ly in ar t of nippers having a to-and- fro motion by 

which the fibres are seized and drawn out on the receding motion of the 

nippers, the latter then returning open to repeat the operation. 

35. Preparinc Foor CLorus ror Printine, M. B. Noirn, Kirkealdy.— 

Dated 4th January, 1875. 

The object of this invention a to facilitate the trowelling or applying 
paint to the surface of cloth and the subsequent drying and rubbing of 
such cloth to prepare it for printing. 

89. Faciuiratine THE Proper ComBustion or Fuew, J. Wavish, East 
ndia-road, London.—Dated 4th January, 1875. 

This invention consists in the - yment of a central tube or air 
admitting ch to fi also in the employment of a 
chamber through which air 5 admitted to the sides of the fusl. 

45. Gvuarp or Savery Apparatus ror Tramway Cars, &c., 4. Bois, 
.— Dated Sth January, 1875. 

This invention consists in covering or enclosing entirely or partially by 
one or more or safety apparatus the wheels of tramway cars and 
other vehicles and | the _— between the frame of such vehicles and the 
rails to prevent s or others falling or being thrown 
down in the path of the oad vehicle. The said guard or safety ap ~~ 
consists of a shield of sheet metal, or a grating of iron or ot! 

a trellis or network of wire or other material affixed to a metal or other 
frame shaped for the pu ; the guard or safety Grae is mounted 
upon or suspended to the axles of the wheels or reference to the 
axle-boxes of the said winsle, in which latter case f' e axle-boxes are 
provided with friction rollers grooved or flanged upon which vertical 
slides or slots in the guard frame fit, so as to allow a certain amount of 
play below the lower rollers. If preferred, the friction rollers may be 
mounted on the guard frame, and the slots or slides made in or on the 
axle-boxes or sliding pieces on the axle-boxes or on the frame, 
may work in slides in the guard frame or axle-box, or the frame may be 
connected to each of the axle-boxes by rods adjusted as in an 

link motion. The lower edge of the guard is provided with wheels, and 
——- closed by doors may be made in different parts of the said 











118. CenrrirvcaL Apparatvs, F. J. Britten and W. S. Barron, Buttesland- 
street, London.—Dated 12th January, 1875. 

The basket of the apparatus is fixed on a vertical axis which has at its 
upper end a ball or eee This ball rests in a cup fixed at the end 
of a tubular axis surrounding the above-named axis. e basket and its 
axis are thus suspended from the cup. The machine is driven by causing 
the tubular axis to revolve. 

161. Cutse, Pointep Cur Naits, H. Rogers, Wolverhampton.—A com- 
munication from H. Mullholland, Montreal.—Dated 18th January, 
1875. 

According to this invention the chisel-pointed cut nails are formed with 
a head by ns or upsetting the metal at the head part of the 
nail, the parts of the machines for manufacturing the chisel-pointed and 
headed cut nail mainly resembling t oO} cut machines, 
but the said machines are provided with dies suitable for cutting the 
— point and the necessary adjuncts for working and supporting the 
said dies, 

293. Savixe Lire axp Property at Sea, W. Fewster, Margate.—Dated 
26th January, 1875 

The invention is constructed in the sh: upe of a duck with two heads and 
two necks, one at each end, the one at the fore end turned aft, and 
* one at the after end turned forwards, both looking downwards forming 

air pipes answering for ventilation. The duck is constructed in the 
bottom to be fitted with  eaaae tanks over which will be a platform for 
luggage, ship stores, &c.; above this will be a 
deck forming the flooring of saloon, steerage, and cabins. The mast will 
be hollow and stepped one-third of the length of the duck from the fore 
end, answering for chimney of stove, also for ventilation. The duck will 
vary in size according to the size of the ship and number of passengers 
she carries. The duck’'s nest is built in the ship's ‘tween decks supported 
to and from the sides of the ship exactly the shape of the duck, and can 
be built either of wood or iron. It is perforated up to 10ft., the draught 
of the duck ; the duck itself can also be of wood or iron and ‘suited either 
to poop or flush dec’ When the ship founders, the duck would float 
with passengers, crew, nautical instruments, &e., all saved. The duck 
being placed in the aft third of ship, her mast will serve as the ship's 
mizen mast. In case of fire the captain would scuttle the ship. 

600. Screws anv Bots, B. W. Rogers, Stourport.—Dated 26th January, 
875. 

This invention has reference to the feeding mechanism of the said 
machinery by means of which blanks are removed one at atime from 
the feeding rail and vag to the clams, by which they are seized 
and held while being my he ym An arm or lever, moving ina 
vertical plane, has at 3% rr a fixed inclined finger, which ‘js also curved 
on its outer side, To this fixed bold by the oad cd the alidine on is con- 
nected, the blank to be fed being held by the end of the nger in 
a fork of the vedlgg 2 finger. When the lever carrying the od ie in its 
raised ition, the fingers are sufficiently opened to permit a blank to 
pass from the f rail between the ends of the ‘agen On the 
descent of the lever fixed finger first advances, seizing the blank 
between it and the end of the sliding finger. The two fingers now descend 
= holding the blank between Ly The clams close and retain 

lever now the Inger permits the 
the blank from between Nowy fingers. On the lever arri at 

the to rae anee te laaaeenen and another blank is fed into 

rail, and so on. 
ail. CALLING THE ATTENTION OF GUARDS AND OTHERS TO DANCER SIGNALS, 
Boulton, Edinburgh.—Dated 27th January, 1875. 

The features of novelty are : A jostion made tories between the rail 
ther in connection wi signal or pe on any part 
PES ain banklivan amet ving the alarm 
after mentioned. This apparatus is carried by the engine or any of the 
carriages, and the bottom or dependent arm of this is made to 
swing on a pivot, and the apparatus being carried at a lower level than the 
top of the proje¢tion, and so placed as to strike the projection, the de- 
pendent arm must rise to enable it to pass over the projection. The 
pn gel he ge may at the top that on being raised by the 
projecti the Ider of the dependent arm rises to 
wiigher level than ti top of %% white at vest’ ond Sn 00 tiding Wits 

a rod on the top of it. This rod being thus 

and thus withdraws a small bolt by which a chain or cord 

is retained, The other end of this cord or chain is attached to the 

rated upon in order to attract the attention of 
ngine id will be so acted on by a spring or wi t, that on 
the bolt Ya wt and the cord releucad as : S emad, the theo 

whistle or bell or the prominent object will remain soun , or exposed, 

as the case may be, until the attention of the man in ¢ called 

to it. The advantage of this ted is that it provides a aie 
and Kone pe signal by appealing to other senses in aid of that of 
sight. 


417. Cocks ror Water, STEAM, Air, OR Gases, B. A. Chameroy, Paris.— 
Dated 4th February, 1875. 

This invention has for object improvements fn the construction of 
cocks in order to prevent the shock ur recoil which is generall; uced 
in water pipes at the time of closing the cocks. The seve 

arrangements of which the invention consists are all based on the princi- 
ple of the slow closing of a movable valve whatever pe the pressure of 
water in the supply pipe and notwithstanding the act of the person 
drawing the water. 
2367. Manuracrerinc Watcu Cases, &c., C. L. Thiery, Boston, U.S.— 
Dated 29th June, 1875. 

This invention consists in the main of Feo my ol feeding forward 
the swaging or shaping rolls of the in li ig or feed- 
ing them by hand, as heretofore practised, but the Meimatien also embraces 
various details of mechanism. 

2395. Evecrro-Macnetic TeELecRAPHS WHERE INDUCED CURRENTS ARE 
Usep, H. A. Bonneville, Paris.—A communication from R. K. 


New York.—Dated 1st July, 1875. 
induction coils with a non-con- 


This invention consists in combin' 
ducting and a cond surface, with a batteries line of a telegraph 














and chemical wri instrument, with local — and electro-magnets 
or with a needle telegraph, = such a manner tha‘ t a constant current of 
electricity of either kind can be d, that a conti line will be 


drawn on the paper by the action of the line battery current, that a 

itch transmitted. toa receiving station over the main line will be 
transmitted over an additional line without the aid vo an operator, or 
that whenever a — is sent over a main line, clear and distinct marks 
are ol for each signal, however feqble and rapid the electric waves 


may be. 








News from New South Wales states that in consequence of the 
mortality at Sidney from fever and measles, extensiv. projects for 
drainage and water supply are now being debated. 
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InDIAN ENGINEERING CoLLEGE.—The following are the succes- 
ful candidates, in order of merit, at the recent o competition 
for admission to the Royal Indian got lege, r’s 
Hill:—Robert Mandeville Franeois well, 2701 marks; Norman 
Frederick McLeod, 2695; Frank Harris, 2687; James Maclean, 
2652; Aithur Herbert Leahy, 2345; Richard John Woods, 2230; 
Frank Dashwood Fowler, ; Joseph Richard Clinton Nicolls, 
2125; Thomas Walter de Winton, 3; William Chadwick, 2051; 
Richard Robert Menneer, 2036; Archibald Greenlees, 1948; Lance- 
lot George Prickett, 1927; Arthur Sidney Macdonald Ritchie, 1875; 
John nay core Vaughan, 1818; James Hall Brook, 1744; Nicol 
Finlayson Mackenzie, i734; Arthur Henry Mason, 1703; Edward 
Robert Stanford Lloyd, 1689; Carleton Fowel Tuffnell, 1634; James 
Trembath Boase, 1633; Frank Rawson, 1631; Ernest Gordon 
Fraser, 1617; Seymour Blanshard Pemberton, 1544; He Wil- 
liam Bennett, 1532; Philip Powys ‘-o7 1511; Robert Walter 
Egerton, 1510; James Alfred Cones, 1440; Henry Parsall Burt, 
1411; James Robert Tickell, 1389; ‘Charles Campbell Martyr, 
1387; Ernest Frederick Dawson, 1378; Petley Lloyd Augustus 
Price, 1367; William John Alexander Bird, 1285 Henry Ashworth 
Lucas, 1269; Arthur Hicks, 1214; Robert Burton Yates, 1212; Ben- 
jamin Augustus Rebach, 1188; Robert Dacres, Menzies Lang, 1169; 
Hugh Hamlyn O’Connell, 1140; Francis Lepper, 1138; Thomas 
Roland Clibborn, 1123; Ernest C. H. J. P. Pickwoad, 1107; Kent 
Hume Stephen, 1083; Percy Hugh Seymour Montgomery, 1070; 
Alfred Septimus Trevor, 1032; Arthur Sackville Thomson, 982; 
Francis John Pope, 968; Francis Joseph Ede, 964; Amyas Morse, 
957. : 

THE METEOROLOGICAL Sociery.—The usual monthly meeting of 
this society was held on Wednesday evening, the 16th inst., at the 
Institution of Civil Engineers; Dr. R. J. Mann, President, in the 
chair. Mr. R. E. Morgan, M.R.C.S., was balloted for and 
duly elected a fellow, and Dr. Julius Hannand and Mons. 
Emilien Renou were elected honorary members of the society. 
The following papers were then read :—‘‘On a White Rain or 
Fog Bow,” by G. J. Symons, F.M.S8. . ‘‘On a Proposed Form of 
Thermograph,” by Wildman Whitehouse, F.R.C.S. “‘On the 
Rainfall at Athens,” by Prof. V. Raulin, translated by R. Strachan, 
F.M.S. These observations were made by M. Julius Schmidt, 
director of the Greek Observatory, and embrace a period of twelve 
years and a-half, viz., from August, 1859, to December, 1871. The 
average yearly fall is 15°83in., and the average number of wet days 
03. The wettest year was 1864, when 28°30in. fell, and the driest 
1862, with 9°63in. ‘‘On the Barometric Fluctuation in Squalls 
and Thunderstorms,” by the Hon. Ralph Abercromby, F.M.S. 
There are two classes of storms in this country; in one the baro- 
meter rises, in the other it falls. The author in the present paper 
only refers to the former. After mentioning some of the 
phenomena which accompany storms of this class, he proceeds to 
give two instances as typical of their general character. In con- 
clusion he makes the following remarks on their origin: Though 
in this country squall-storms are almost always associated with 
primary »r secondary cyclones, those in India and Africa are not 
connected with cyclones, and hence the source of the barometric 
rise cannot be due to any special phenomena of cyclone motion. 
Since the rise is always under the visible storm, it is propagated at 
the same rate and in the same manner as thunderstorms. Enough 
is known of the course of the latter to be certain that they are 
not propagated like waves or ripples, and hence these small 
barometric rises are not due to aeriel waves as has sometimes been 
suggested. Since the general character of the rise is the same 
whether there is thunder or not, it is evident that electricity, even 
of that intensity which is discharged disruptively, is not the cause 
of the rise. If we look at a squall from a distance we always 
see above it cumulus, which is harder and more intense in the front 
than in the rear of the squall. Since cumulus is the condensed 
summit of an ascensional column of air, it is evident that the 
barometric rise takes place under an uptake of air. If we consider 
further that a light ascensional current would give rise simply to 
an overcast sky, a stro’ one to rain, while a still more violent 
one would project the air suddenly into a region so cold and dry 
that the resulting electricity would be discharged disruptively, as 
lightning, the foregoing observations show that the greatest rise is 
under the greatest uptake. Some meteorologists attribute the low 
pressure at the tor to the ling current formed at the 
junction of the trades; while others attribute the 10 a.m. maximum 
of the diurnal range of the barometer to the reaction of an ascending 
column of air due to the increasing heat of the day. The above 
observations tend to strengthen the view that an ascending column 
of air gives rise to a reacti pressure downwards, and more 
generally to the iflea that though the total pressure shown by the 
barometer is principally statical, or due to the weight of a definite 
column of air, a small portion is dynamical, or due to the reaction 
of air motion in that column. ‘‘ Notes on Solar Radiation in its 
Relation to Cloud and Vapour,” by J. Park Harrison, M.A., 
F.M.S. Mr. Scott also exhibited and described Lowe’s graphic 
hygrometer. 

BESSEMER STEEL IN SWEDEN. — According to the latest 
accounts, there are now thirteen Bessemer steel works in 
operation in Sweden; in most of these works great attention 
is being paid to production of extremely soft steel, or rather, 
what should be termed Bessemer iron, as, when of the desired 
quality, it only contains from 0°1 to 0°15 per cent. carbon, and 
its most should not exceed 0°2 per cent. carbon, in order to qualify it 
for making the soft steel plates, for which there is so great a 
demand. e Swedish steel makers have, however, found con- 
siderable difficulty in keeping up a uniform production of this 
quality from the Bessemer converters, which are usually in Sweden 
ed direct from the blast furnace, not only becanse such almost 
pure metallic iron requires so high a temperature to keep it in 
perfect fusion, that it is much disposed to solidify and form sculls 
or crusts in the pouring ladles, but also because the metal thus 
nearly free from carbon is more apt to take up exygen and become 
redshort, which can only be corrected by the addition of spiegelei 
sen, which, in its turn, is apt to introduce so much carbon as to 
elevate the percentage of carbon in the product above what was 
intended. ese circumstances are now combining to make the 
Swedish Bessemer steel manufacturer very cautious as to taki 
contracts for large quantities of such soft steel, except at 
sufficiently high prices to cover all risks. The Journal of the Iron 
and Steel Institute says, that in Director Westman’s official repert 
for 1873, the first part of which is published in the last number of 
Jern Kontoret’s Annaler for 1874, p. 314, a description of the last 
erected!Bessemer steel works in Sweden, the Iggesund Steel-works, 
is given. These steel works contain one blast furnace with the 
requisite Bessemer plant, beavy rolls for ingots, and lighter rolls 
for bars of ordinary dimensions, which are completed, whilst a second 
blast furnace and steam hammers are in course of erection, and a 
third is projected. The blowing engine of the Bessemer works 
consist of two double-stroke horizontal cylinders, 38in. 
in diameter and 36in. stroke, and which, at the ordinary rate of 
108 revolutions, represent a volume of 10,200 Swedish cubic feet 
per minute. Each cylinder is‘ driven by a separate water turbine 
of 200-horse-power, reckoned at 60 per cent. of the natural power 
as |effective, so that the total effective power is, at the lowest 
estimate,!400-horse-power, 60 Swedish centners, or 24 English tons, 
cast iron is the usual charge in the converters, and the “blow” 
ee sed lasts from fiveand a-half to six minutes, the pressure of the 

lasts varying from 280 to 300 lines of mercury, but only 150linesat the 
“boiling.” The pig iron employed is grey, showing a small white 
chill on the sides, and is smelted m ores, of which one-third 
comes from Dannemora, and are manganiferous. The converters 
hold from two and a-half to three tons, have twelve tuyeres 
cones in two circles—seven in the outer, and five in the inner 
row, but none in the centre. These tuyeres have either seven or 
five holes in each of five ths of an inch diameter so that accor- 
ding to circumstances, or the nature of the cast iron treated, the 
number of the holes can be increased or diminished ; usually, how- 
ever, 56 holes are employed. The converters are turned by screws, 
which can be worked either by water-power or Rand as desired. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 

(From our own Correspondent.) 


On’Change in Birmingham this, Thursday, afternoon, there were 
ironmasters who reported a fair accession to their previous list of 
orders and that their mills were in fuller employment than they 
had been for some two or three weeks past. These orders related 
mostly to best bars and best sheets, dnd they had been withheld 
awaiting the drop which was last week declared. More business 
would have been done to-day if the fall had been £2; merchants 
stated that they are retaining further orders for the declaration 
of the greater drop. Ironmasters are not prepared to believe that 
there are many such specifications in merchants’ hands. In truth, 
there were makers of first-class finished iron who asserted that had 
no reduction at all been declared in best iron as many fresh orders 
would have come out as have been received by makers. These iron- 
masters said that they were prepared to wait that turn in the 
market which must come about before a healthy condition of 
things is again noted. They especially pointed out that the stocks 
of consumers are becoming so very low that buyers must purchase, 
and purchase freely. 

Customers, on the other hand, still affirm that if makers are 
looking for a return of activity before prices are further reduced 
the event will disappoint them. As to best iron, they cite the 
cheapening quotations of the steel-making concerns, and assert that 
for boiler making and certain other classes of work in which best 
plates and sheets have hitherto been almost exclusively used, steel 
is now being largely sold. And they affirm that they are even 
more independent of the makers of medium iron by reason of the 
abundant supplies of such iron to be obtained from some other 
districts in our country; and from Belgium and France, in par- 
ticular, upon the Continent. 

The truth is that the iron trade of this district, in common with 
that of almost every other district, is just now in an unenviable 
condition. Makers can get no relief in the leading items of their 
expenditure, and they have no reasonable hope of any sensible 
relief for some time to come. It will not be surprising that with 
such prospects the market to-day in Birmingham should haveended 
cheerlessly. 

Upon every hand the cry of employers is for longer working 
hours. Until this can come about at the collieries, ironmasters 
assure customers that it will be in vain to look for the prices which 
certain of them are still urging must be quoted before the iron 
market has obtained a vigorous tone. So immense would be the 
benefit from the colliers working another hour per day, that, if 
nine hours should be adopted at the collieries, it would make a 
difference to the owners in many instances of 1s. 6d. a ton. The 
advantage to the proprietor of ironstone mines would be even 
greater, inasmuch as the pits being kept at work only one-third of 
every twenty-four hours in the six working days is attended with 
much more serious consequences in the working of the ironstone 
mines than in the working of the coal seams. In the coal pits the 
short time leads to the falling into the roadways of much rubbish, 
that has to be cleared away every morning before the men can 
really begin the work of coal-getting ; and the ironstone of this 
district is surrounded by a very much larger quantity of unprofit- 
able debris than is found in the coal mines here. In the ironstone 
pits, therefore, the quantity of unremunerative work is every 
morning much greater than in the coal mines. It is this which has 
led to the working of certain Staffordshire ironstone pits being 
altogether suspended. But so determined are the miners to keep 
the working day at eight hours, that though the proprietors, alike 
of coal mines and of ironstone pits, are persuaded that the change 
to longer hours is inevitable, yet they have no hope of inducing 
the men to accede to the alteration until the prevailing custom has 
entailed consequences by which both master and men will suffer 
very severely. 

With the view of bringing about an arrangement for securing 
longer hours at the pits, there have been meetings between repre- 
sentative colliery owners and officials of the colliers’ unions. During 
these interviews, the whole truth has been plainly laid before the 
unionists, and the disastrous consequences of short hours during a 
time of languid inquiry have been fully explained. But the masters 
say that they might have saved themselves all trouble in the matter, 
seeing that however pertinent was their — it failed of 
effect. The men’s representatives declared that they could not 
recommend their constituents to work longer hours ; and that if the 
masters tried to enforce the change, it would be resisted by a de- 
termination which could be called up by hardly any other goopecel 
which the masters could make. Remembering how ineffectual has 


500 shares of £50 each, to purchase the colliery estate 
this district, in which there are seams of coal, fire-clay, and iron- 
stone, and alse the Great Bridge iery near Tipton. The estates 
comprise together a mining area of 79 acres, and the purchase 
money for both is £22,997. 


At the meeting on Monday, at the Great Western Hotel, Bir- 
mingham, of the creditors of Messrs. Tolley and 
proprietors, of West Bromwich, it was determined 
estate by liquidation. The balance-sheet showed £2524 in assets, 
to meet 9 liabilities. The firm seems to have been brought 
down by the turn in the coal market having made it impossible for 
them to recover, within the needed time, i i 
arising out of outlays in machinery, extension of and the 
—— of property which their mining operations were i 

ough the concern is not an extensive one, still its operations are 
alike interesting and estive. The debtors were in 
from 1868 to 1871, when they took the Gold’ Colliery. At 
time their property consisted of stock, ‘aaa book debts, 
amounting to about £5000, realised and used in em 4 
colliery. Two other collieries were afterwards taken, and 
£2500 spent in machinery, &c. A cricket-field, belonging to 
Messrs. Bagnall, was purchased in 1872, at a cost of £1500, and 
machinery, &c., was purchased at a cost of £5000. In 187! 
mining operations damaged buildings in the neighbourhood, 
were sent in, and in the end the debtors decided to buy 
aaa J my for — th oe £10,500. A further 

y n expen at s-green Colliery for pit 
and for erecting machinery during the year. erat a 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


WHATEVER were the expectations of an improvement in the iron 
trade of this district as the result of the quarterly meetings, they 
have certainly none of them as yet been realised. The market 
continues in a most unsatisfactory state, and at the Manchester 
weekly meeting on Tuesday, very little business was done. The 
extremely low rates at which Lincolnshire iron, as the result of the 
present excessive competition, is being offered in this district— 
ranging from 61s. 6d. per ton for No. 4 forge, to 62s. 6d. for No. 3 
foundry, delivered at Manchester—have brought forward a few 
contracts in this description of iron, but there is still a disinelina- 
tion amongst consumers generally to give out their orders. York. 
shire and Cleveland iron delivered in this district is also being 
offered at low prices, No. 3 foun being quoted at 59s. 3d. to 
60s. 3d., and No. 4 forge at 57s. to 57s. 6d. per ton. In i 
pig iron small firms are still underselling, but in the 
makes there is no alteration upon late rates. V 
business, however, is coming to d, and the local 
chiefly employed working off old orders. The finished iron trade 
is very quiet, and but few orders are being placed by consumers. 
The reductions made in marked iron at the Statt i 
had been mostly previously discounted by the aaestan al 
there has been no very material alteration in the price of ordinary 
bars, which for delivery are quoted at £8 7s. 6d. per ton. 

There is only a very immited demand for coal, and there is a 
deal offering in the market. Many of the collieries are w 
short time for want orders, some of the pits in the Wigan district 
not being open more than seven or eight days in the fortnight. 
Prices generaily are very weak, and list rates are of little real 
value as a quotation. In the Manchester district all classes 
of coal are very quiet, and the recent small reduction does 
not seem to have met the expectation of consumers, who 
are still holding beck their orders in anticipation of farther 
concessions. The time of the year materially accounts for the 
dulaess in the house coal trade, but the demand for iron 
and from consumers  geueniy is very limited, and the recent wet 
weather has considerably reduced the requirements for brickmaking. 
Stocks are gradually increasing, and are now about the a of 
last year. In some quarters there is a good deal of uni 
but the leading firms have made no further alteration upon th: 
delivery rates. 

The gas coal trade is quiet, most of the contracts which were in 
the market having now ten placed, and some of them at very low 
prices, 

The aspect of affairs in the Oldham and Ashton districts is far 
from encouraging. There is a probability of a strike of colliers 
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been the attempt te get another hour in the working time of the 
tube makers at Wednesbury, chiefly owing to the abundant support 
which the men upon strike received from all classes of operatives, 
not alone in this district, but in most parts of the kingdom, the 
coal masters of South Staffordshire are unpre’ to enter upon 
such a strife as they are assured would be waged by the operatives. 
How long, however, the unsatisfactory condition of things which 
now prevails on this question is to continue is quite another matter. 
The solution of the er will Penge I be found in consumers 
remaining so long out of the market that if the men are to be 
afforded, not eight hours’ work a day merely, but even any employ- 
ment at all, the change will have become imperative. 

In conformity with the determination come to , ay makers of 
medium sheets, the galvanisers are intimating that they cannot 
make any aiteration in prices for galvanised corrugated sheets ; 
but that they “shall be glad to quote specially.” Following, how- 
ever, the action of best sheet houses, they announce that their 
prices for “‘B. B” flat sheets, cold, rolled, and close-annealed 
are down 20s. per ton ; and flat annealed down 10s. 

Alike best and medium pigs, and finished-iron, together with 
coal and foreign iron stone and iron ore, are on abundant offer. 
In no case do the sales made at the quarterly meetings seem to 
have prevented principals and agents from being able still to book 
more orders than they are likely now to receive. 

Amongst the recent changes in district trading firms which are 
being favourably discussed is that which brings back to the ranks 
of the mill and forge proprietors Mr. Arthur E. Wright, who had 
left it for a time rey oh an iron merchant. Under Mr. A. E. 
Wright the considerable fame of the Monmoor boiler plates 
will, it is felt, continue to reflect upon South Staffordshire, only 
little less credit for excellence of quality than has been acquired 
for Yorkshire by certain brands of, boiler-making iron rolled in 
that county. 

Yesterday—Wednesday—afternoon there was a meeting in 
Wolverhampton of the blast furnace proprietors of South Statford- 
shire and East Worcestershire, to consider the course to be taken 
upon the question of the wages of the blast furnace operatives now 





that the price of pig iron has been reduced. After a discussion it } 


was resolved unanimously that notice should be given for a reduc- 
tion of 10 per cent, in s. At some furnaces the men are paid 
by the output, while at others they are paid fixed weekly wages. 
In the Birmingbam and district general trades there is but little 
reportable change. Plantation tools are being fairly purchased by 
South American and East Indian customers, and there is some 
little improvement in the demand from the United States. New 
d and Australia are taking moderate quantities of iron- 
mongery. While the continental markets are buying season requi- 
sites in satisfactory numbers, the home specifications are, for the 
nonce, but inconsiderable. There is some activity at the engineer- 
ing establishments ; the makers of marine ironwork continue to 
secure a fair number of orders, notwithstanding the competition 
going on in this indu Amelioration in the tube trade is slow 
of de’ ent ; and the ironfounders are healthily situated, both 
as to the lighter and the heavier uctions, The nail trades are 
not very active, but japanners, tinplate-workers, and lock-makers 
are all in receipt of excellent orders. 
Amongst the new joint stock companies registered last week was 





ag a reduction of wages the notices for which are in some cases 
being held over, and in others will expire shortly. In addition to 
this, the depression in the trade is threatened to be increased 
by a dispute in the cotton trade, leading to a closing of the local 
mills, and thus cutting off one large source of demand for the 
common classes of fuel. 

The coke trade is quiet, but prices are not materially altered, 








THE NORTH OF ENGLAND, 


(From our own Correspondent.) 
THERE has been a further fall in the price of pig iron since 
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date of my last report. No. 3 is now quoted on ’Change at 
50s. per ton, and at Tuesday’s market buyers did not seem much 
disposed to speculate even at that figure. It is no secret that some 
Ese toreasd S thke t prcease any quantlly oh as pain 
ook fo to bei le to procure any at 
which means, that before the present de; has been got over, 
we must return to the quotations that iled previous to 1871. 
Only a few of the most favourably situated ‘firms can afford to 


make and sell pig iron at 48s. to 50s. perton. Most firms could not 
ype at that figure without incurring a positive and serious loss. 
t is needless, theréfore, to say that things are now being cut 
extremely fine, and that the margin between profit and loss is 
thin and delicate. But the makers of this district are ted 
by the largeness of their own resources production 
competition of other districts. In the Manchester district, for 
example, the pig iron of Cleveland comes into competition with that 
of Lancashire and North Staffordshire. In Scotland it is confronted 
by the superior quality of Scotch pig, which can be purchased on 
*Change at Glasgow at almost as cheap a figure. Wales and 
the immediately contiguous localities there is now the keen rivalry 
of Welsh houses, who are at least able under all ordi cireum- 
stances to keep } mg eee of their own markets ; and, ’ 
the Continent, the Belgian houses and those of Alsace and the 
Grand Duchy of Luxembourg are offering as many obstacles as 
they can to our being able to keep our footing. Ch is the 
only inducement that Cleveland has to offer in the of such 
od It is, of course, well known that pigiron can be made in this 
district at least as cheaply as in any other part of the world ; but 
when the freight of our iron comes to be paid to other districts, our 
advantage in this matter is la discounted. To the Bristol 
Channel, for example, the rate of freight on pig iron from Middles- 
brough is from 10s. to 11s. per ton, and this added to the market 
value of our pig iron on Tees-side, gives us little or no advantage 
in t of price over manufacturers who, although they cannot 
e their own so cheaply, are yet able to quote almost, if not 
quite, as low a price on account of the lower cost for freight. The 
same remark applies to iron imported into continental countries. 


Antwerp and 9s. 6d. to Dieppe, and then to that 
the cost of freight to the interior of Belgium, which will probably 
be so much more as to bring the iron Cleveland above rather 
than below — Se = ele i manufacture for ie 
elves. So wit , and other large iron-consuming 

tricts that have hitherto depended largely upon Cleveland for their 
upplies. It would be going too far to say that Cleveland is being 
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elbowed out of the race of competition, but most assuredly the 
competition now met with on all sides is sufficiently great to 
afford the greatest possible anxiety to those who have their capital 
invested in the Cleveland iron trade, ially when it is further 
considered that there is no room now left for further reductions 
without the certainty of serious loss, 

If there is one question more frequently asked at the present 
time than another it is this, What is the lowest possible figure at 
which a manufacturer, who has to buy all his stuff in the open 
market, can produce pig iron? Some days ago I was talking to a 
practical ironmaker of large experience on this matter, and he 
assured me that few firms could produce pig iron at less than 50s. 
per ton. He calculated that tm could not be bought for less 
than 15s. per ton delivered, which means a cost of £1 for coke 
alone per ton of iron made. Ironstone he calculated at 5s. per 
ton delivered, and three tons of ironstone, therefore, represent 
15s. more, although as many firms use three and a-half tons; this 
item would, probably, be nearer the truth if put at-17s. 6d., and if 
we put 2s, bd. down for limestone we shall be within the mark, 
taking one establishment with another. Here, then, we have an 
outlay of £2 for raw materials alone, and no one will pretend that 
labour, office expenses, depreciation, &c., will be covered by less 
than 10s. more, if by so little. The only conclusion that can be 
evolved out of these calculations is one of a very discouraging 
character, and it is difficult to forecast to what extremities the 
trade may not be reduced, unless it is afforded some relief by a 

b 1 tion of the price of the raw materials. — 

No settlement of the wages question in the finished iron trae 
has yet been arrived at. The employers have appointed Mr. 
Edward Williams, and the men Mr. Mundella, M.P., to act as 
arbitrators in the matter, but there is a difference of opinion re- 
specting the terms on which the men shall continue at work, 
pending the result of the arbitration. The employers have pro- 
posed, as an alternative to arbitration, to pay 9s. per ton for pud- 
dling ores the next six months. This offer, however, the men are 
not disposed to accept. A meeting of the Arbitration Board has 
been called for to-morrow—Thursday—to consider the matter still 
further, and it is fully expected that some decision will be 
arrived at by which the whole question will be set at rest for 
some time to come. 

The decision given by the Railway Commissioners in the case of 
Jones v. the North-Eastern Railway Company, is only what might 
have been expected. The Commissioners find that the railway 
company are failing to comply with the Act of Parliament, which 
requires them to provide a book at each station, showing the rates 
of freight to all other stations on the line, and they make an order 
accordingly. This decision will be of considerable practical utility 
to those engaged in the iron and coal trades, although it will, no 
doubt, entail upon the railway company a very considerable amount 
of extra labour, 

A ting of the creditors of the West Hartlepool Iron Company 
(Limited) was held at Darlington to-day, Wednesday, to consider 
the course that they should adopt in reference to the winding up 
of the affairs of the company erdered by Vice-Chancellor Bacon. 

e pI i were private, but I am informed that the feeling 
of the creditors is favourable to the resuscitation of the company. 

Several local reductions have recently been made at collieries in 
the county of Durham, and it is thought by some that this is only 
a preliminary to a proposal for a general,reduction of colliers’ wages 
throughout the country. No notice of any such reduction has, 
however, been received up to the present time. The coal trade is 
very flat. Prices remain without alteration, except in households, 
which have rather declined in value. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Suvce I last wrote a meeting of the committee of the share 
holders of The Pheenix Bessemer Steel Company (Limited)—which 
suspended payment with £140,000 liabilities besides £80,000 paid 
up share capital in June—has been held. The committee had 

oroughly investigated the statement of the stock, plant, Xc., in 
order to ascertain the precise position of the company in reference to 
the proposed payment of a composition of 12s. in the pound. It 

was thought that to do this the remaining £10 per share must be 
called up. A circular was consequently issued to al) the share- 
holders on Wednesday, calling a meeting on Thursday, and stating 
that the negotiations between the committee and the creditors’ 
committee have resulted in the latter deciding to recommend the 
acceptance by the creditors of 12s. in the pound, payable by instal- 
ments. If this arrangement be sanctioned by the meeting, a 
scheme either for the reconstruction or resuscitation of the com- 
pany will be put forward. 

It cannot be said that the reduced values of pig and finished iron 
in Shropshire, Staffordshire, and elsewhere, have had a very appre- 
ciable effect here, there being at present no indication of an 
intention on the part of the 1 producers to lower prices. Indeed, 
asa strict matter of fact, merchant irons have been correspondiagly 
lower here since Whitsuntide than in several other localities, so 
that the present drop elsewhere having already been discounted 
locally, no further alteration may take place at present. At the 
same time it is very clear that until quotations do come down no 
revival of activity can be looked forward to in the finished iron 
branches. Whether, with fuel and wages at their present level, 
the ironmasters can afford to submit lower rates, is a question 
for their decision. They say they cannot, and give excellent reasons 
in support of their fiat. 

A few sales of foundry, forge, and hematite pigs have taken 

lace during the week, mostly at prices within a shilling or two of 

last week’s . Maryport hematite, No. 3, is now 80s.; 
No. 5, mottled and white, ; Bessemer; No. 1, 85s. ; No. 2, 
82s, 6d.; and No, 3, 82s. 6d., all per ton, less the usual allowance 
for prompt cash; Millom Bessemer is, No. 1, 82s. 6d. ; No. 2, 
80s.; and No. 3, 77s. 6d.; ordi No. 3, 858.; No. 4, 84s. ; 
No. 5, 90s.; mottled, 85s., and white 82s. 6d. per ton, on four 
months’ terms. Most of the blast furnaces in the immediate 
vicinity are kept blowing, and, as a consequence, there are good 
stocks of pigs at some establishments. Ores from North Lincoln- 
shire continue to be largely used in South Yorkshire, and are 
likely to be so in a further degree as the development of each 
district progresses. At and near Frodingham new fields are being 
opened up and worked, the ores being sent here by wagons, which 
are fitly utilised in conveying coal and coke as back loads. The 
distance is not very great een some of the Yorkshire ironworks 
and North Lincolnshire ; hence it is by no means rising to find 
that an increasing interest is being manifested in the latter by the 
ironmasters of the former, and that they have already a large pecu- 
niary stake in the result. 

The steel rail trade is in part active and in part excessively dull. 
A few houses are working off contracts entered into some time ago 
at es which, certainly, keep the machinery going, but do not 
yield more than the merest margin of profit. Other concerns are 
in the market at even barer figures for such current orders as can 
be secured, whilst one or two firms, of great capabilities and 
high standing, find that it pays them best to stand aloof from 
active visible competition, relying only — such specifica- 
tions as reach them from time to time from their old con- 
nections in various parts of the world. I hear of one or two 
instances of the latter kind in which fairly good, but not unwieldy, 

- orders for our distant colonies are being worked off. These parcels 
are commonly sent by water to London and thence by direct con- 
signment to their destination. Boiler plates are in steady request, 
those of good reputed make being quoted £12 to £13 perton. Shi 
plates (iron) are selling fairly well, but, as was hinted 1 at Camme! 
and Co,’s meeting last week, steel ones are beginning to be used for 
several reasons—-their lighter weight, their greater strength, and 
lower cost. Whether t advantages will eventually prove 


reliable is the moot point with some whose views incline to dispute 
the claims of the steel on the grounds of its inferior ductility. 





It is—let this be as it may, however—an undoubted fact 
that great organic changes are slowly spreading in the steel 
trade, both in respect of Bessemer and cast ; mer, from 
its cheapness, has latterly to an appreciable extent super- 
seded the commoner kinds of cast steel and is also being 
substituted for iron in certain appliances, Cast steel, on the other 
hand, of a good quality is being ~ toa greater variety of uses than 
previously, owing to the number of mechanical or constructive 
appliances in which lightness as well as great strength is desired. 
This is the case in bridge building, steel chains now being used 
instead of iron, as formerly, for suspension purposes, The latest 
new bridge of this class over the Thames is a case in point. Steel 
wire is also being much extended in its variety of applications. 

The condition of the industries net specially mentioned above is 
quiet, and does not appear to call for special remark here. Several 
colliery disputes exist in the district, but as their effect upon busi- 
ness is infinitesimal they nced not be referred to in detail. Fuel is 
quiet both in demand and price. Full time is in few cases being 
worked, the men being quite willing to play two or three days 
weekly, provided their wages are not lowered and no ominous 
stacks of coal grow on the pit banks, There was a considerable 
falling off in the tonnage of coal taken to London by rail in June 
as compared with May, the totals being respectively 326,178 and 
366,106 tons, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been less animation in the iron market during the 
past week. For several weeks the prices had been gradually rising 
on account chiefly of an accession of forei orders, but the 
amount of the exports is not quite so large this week. Still the 
shipments are much larger than they were afew weeks ago, and 
fully a third more than ‘hey were at this time last year. The 
home trade is remarkably quiet, and it cannot be said that any of 
the irenworks have as much work as they could manage with 
ease. 

Prices in the warrant market gave way a little towards the close 
of last week, a small business being done on Friday at 60s. 
On Monday, the tone was dull, but prices remained steady 
at 60s. 6d. cash. Only one transaction was reported on Tuesday 
forenoon, at 60s. 3d. seven days fixed ; but although the afternoon 
market was quiet, about 2000 tons were done at 59s. 9d. fourteen 
days fixed. 

There are very few changes in the prices of makers’ iron, which 
remain steady. The quotations are as follows :—G.m.b., at Glas- 
gow, No. 1, 62s, No. 3, 60s. 6d.; Gartsherrie, No. 1, 68s. 6d; 
No. 3, 62s. 6d.; Coltness, No. 1, 69s.; No. 3, 65s.; Summerlee, 
No. 1, 66s. 6d.; No. 3, 62s.; Langloan, No. 1, 67s.; No. 3, 62s.; 
Carnbroe, No. 1, 64s.; No. 3, 62s.; Monkland, No. 1, 62s.; No. 3, 
61s.; Clyde, No. 1, 64s.; No. 3, 61s. 6d; Govan, at Broomielaw, 
No. 1, 62s. 6d.; No. 3, 61s; Calder, at Port Dundas, No. 1, 
68s.; No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 67s. 6d.; No. 
3, 62s. 6d.; Eglinton, No. 1, 62s.; No. 3, 60s.; Dalmellington, No. 
1, 61s.; No. 3, 59s.; Carron, at Grangemouth, No. 1, 67s. 6d.; 
Shotts, at Leith, No. 1, 68s.; No. 3, 64s.; Kinneil, at Boness, 
No. 1, 62s. 6d.; No. 3, 59s. 6d. 

The shipments of pig iron from Scotch parts for the week ending 
the 10th inst. amounted to 13,215 tons, being 3863 more than those 
of the corresponding week of 1874. The imports of Middlesbrough 
pigs at Grangemouth for the week were 2560 tons, being 620 less 
than in the corresponding week of last year. The supplies from 
the Cleveland district are keeping under those of last year asa 
result of the more moderate rates at which the Scotch brands can 
now be purchased. It may be noticed that the total increase in the 
— of pigs since Christmas now amounts to 76,717 tons. 

he malleable and manufactured iron trade is not at all brisk at 
present, and there are numbers of malleable works doing very little 
more than keeping moving. Boiler and ship plates are in fair 
demand, being for the most part supplied on contract prices, which 
are considerably under those quoted as the nominal figuresin your 
prices current. Some of the foundries are fairly supplied with 
casting orders, and a few large contracts have been renewed on an 
extended scale within the past few days. Pipe founders have been 
and still are busy, but some of the foreign contracts with Glasgow 
houses are getting well worked off. For nail rods and bars there 
is a quiet but steady inquiry, and prices are unchanged. 

The coal trade in the West of Scotland presents no fresh feature 
of interest, the market being quiet and dull, with prices stationary 
at the comparatively low figures that have prevailed for some time. 
In the eastern mining counties the trade is also slack, and the 
prices very unsettled, with a slow home demand. This state of 
matters is, to some extent, compensated by a continued improve- 
ment in the shipping trade, for which numerous deliveries are 
being made, and during the last few weeks stocks have not greatly 
ine s 
Several months have now elapsed since a conference ef miners’ 
delegates has been held in Glasgow. The district unions are in 
many cases utterly disorganised, the miners being too poor to 
supply funds to uphold the societies, and in many cases the 
services of paid agents have been dispensed with. It is not to be 
supposed, however, that the men will suffer on this account, 
because in the present state of trade it would be impossible 
to better their circumstances, however strong their organisation 
might be. Many of the miners are suffering not so much 
by reason of the low rate of wages paid, as on account of a 
restriction of the output, partly by themselves, and partly 
by their employers. In some places the men cling -vith the utmost 
tenacity to the rules asto production which were enforced upon them 
by their leaders ata time when coals were dearer, and when they were 
taught that the less work they did the more scarce would the com- 
modity become, and the consequent heightening of its value would 
increase their wages. On the other hand, not a few employers, 
convinced by experience of the deterioration and loss which arise 
from keeping a large supply of coals in stock, are restricting as far 
as possible the production to the limits of their orders. In the 
extensive mining districts of Glasgow, Maryhill, Hamilton, Mother- 
well, and Wishaw, operations are uniformly dull. The collieries of 
Messrs. Merry and Cuninghame, at Balaclava, near Johnstone, are 
at a standstill, and the miners, who some time ago struck against a 
reduction of wages, have totally deserted the place. 

Extensive preparations are now being made for the annual exhi- 
bition of the Highland and Agricultural Society, which will open 
on Glasgow Green on the 27th of the present month. The show 
will extend over five days, and is expected to be the most im- 
portant ever held under the auspices of the society. The entries 
are more numerous than those made for any previous exhibition, 
and a most extensive display of implements is promised. 

An influential committee of Glasgow citizens has thus early been 
appointed to make arrangements for the meetings of the British 
Association, which are to take place in Glasgow next year. 
Wednesday, the 23rd August, 1876, has been fixed as the day on 
which the proceedings will begin, and a deputation is to be sent to 
the ensuing meeting this year at Bristol to have the necessary pre- 


—— steps ag 
The Corporation of Dundee will in the course of a week or two 
tap a new water reservoir, which will greatly increase the supply to 


the inhabitants of that town. The water has been carried a distance 
of over 18 miles, and the cost of the new works will be about 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In Cardiff, to-day, as I write, nothing but gloom is to be noted. 
Rumour has trifled with the reputation of leading firms, and men 
glance askance at one another, doubting whose solvency will be 
the next questioned. As a ship comes in there is a momentary 
activity, but it is soon over, and a few out of the many enjoy that 
temporary briskness, Coal of excellent character can be 





Lought at pit for 8s. per ton, and the best qualities for 10s, 6d. 
These are not gg | prices, and so the announcement made 
to-day in Cardiff, that three collieries were on stop, was not at all 
surprising. One of these collieries is in the Aberdare Valley, and 
was wg Fp amany from lack of orders, I know of another firm 
who have 1000 tons in stock, or had a day or two ago, for which 
they could not find a customer, One of the shippers told me that 
he lost 1s, on every ton of coal he put on board, and could see no 
redeeming feature until his contracts were run out. This unsatis- 
factory state of ne is not shared by all, and the following firms 
may be said to be still doing a , if not a very lucrative busi- 
ness: Cory and Co., Powell Duffryn, Crawshay, Dowlais, Ply- 
mouth, Ocean, and the Llwynyffin, whose coke ovens are again 
turning out well. 

Agitation for a return to the unionistic league continues 
in the coal districts, but so far the men appear more inclined 
to go on working than to waste their time in declamation; but 
there are grave fears entertained that trouble is brewing. We 
are safe from any rupture until the end of August, at which 
ert the truce ends, and if the Conciliation Board is not satis- 

actory in its arrangements, there may be discord again. One of 
the leading colliery managers admitted to me this week that a 
strike early in September was not out of the probabilities. 

The tin trade is looking "P and in some quarters the ironworks 
are doing a little business, Hopes are entertained that the large 
Russian order which is coming to England will find its way into 
Wales, and speculation is afloat as to the destination, Dowlais or 
Ebbw Vale being regarded as likely. Dowlais used to be a certain 
spot for Russian orders, and it was by Russian orders that Sir John 
Guest won his distinctions, 

A little difficulty has arisen at the Llandaff Works, the men 
demanding an advance, which the state of trade does by no means 
warrant, so the proprietary, much to their regret, had to close the 
works, There was also a slight difficulty at the Crown Patent Fuel 
Works, but Mr, James, the manager, very ably brought about an 
amicable understanding. These works hold important Govern- 
ment ‘contracts, and as the best four-feet Cyfarthfa coal is used 
together with the Ocean, the sample is good. At present, how- 
ever, the patent fuel trade, equally with the coal trade, is slack, 
and even the supplies to London are nothing like maintained. 

It is astonishing that in such a great accident district there 
should be no hospital. The only adjacent ones are Cardiff, Swansea, 
and Bristol. A small percentage on each ton of coal worked would 
soon yield the desired amount. 

Interest is still keenly maintained with regard to the unfortunate 
failure of the Plymouth and Aberdare collieries, and the accoun- 
tants’ staff is busily engaged in putting the position of the estate 
into a legible form for the creditors to deliberate upon. The 
Aberdare collieries are not so briskly worked as those of Plymouth. 
At the latter place the quantity turned out last week was upwards 
of 5000 tons. 

Grave concern is being awakened for the future of one or two of 
the great coal takings in South Wales, serious difficulties, though 
it is to be hoped, not insurmountable ones, being encountered. 
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THE MECHANICAL PROPERTIES OF GASES, 
(Concluded from page 21.) 


Tue following are applications of the method of graphic 
representation to the case of perfect gases, ref to at 
page 21; the object being to show by a diagram the con- 
nection between heat and mechanical energy :— 


15. Adiabatic Curve.—Energy Converted without Trans- 
mussion.When air is compressed or allowed to ex 
against resistance in 2 ectly non-conducting cylinder 
or vessel, it has already shown that in the one case 
the work done by compression is converted into heat 
energy and is all stored up; and in the other case the heat 
energy lost by ex ion is all converted into mechanical 
work. No heat is conducted away or transmitted. The 
pressure in this case has been shown to vary inversely as 
the volume raised to the power of Y, or p varies as oY. 
In the case of air ¥ = 1°408, and, therefore, p varies 


08, To express this graphically, let OV, ¥,e086 
present the initial 
volume and pres- P 
sure, which fix the 
point P,. Then if 
the gas expand until 
OV, represent its 
volume at some 
other moment, the 
int P, can be 
aott setting u 
Vit each length 
that V,P, 1 bear the same ratio to V,P, as 
(OV,)'**°* bears to OV,)'**°*, and if a series of these 
points be found they will form a regular curve. Such a 
curve is an adiabatic line or curve of no transmis- 
ston. Without laborious calculation such a curve cannot 
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conducting vessel, from a volume O V, to a volume O V,. 
As this work is all performed by the gas itself, without 
assistance, heat-energy must be abstracted from it exactly 
equivalent to this work. Or the area P, V, V, P, repre- 
sents the mechanical equivalent of the heat conv or 
the intrinsic energy lost. Had, on the other hand, the 
initial state been represented by P, and the final condition 
by P,, both on the adiabatic curve, the same area would 


pand | have represented the amount of work required to be done 


to effect the change—that is, to compress the gas from 
volume O V, to volume O V ,, in a non-conducting cylinder, 
and is evidently, therefore, equal to the gain of heat-energy. 

By a simple process of reasoning it will be clear that if 
the adiabatic curve be continued—by the mode of construc- 
tion above given—to an indefinite distance towards A, it 
will gradually approach to, but never reach, the line O A ; 
and if M be a point infinitely distant, the whole area 
|P, P, P, MAV, will re ut the total heat-energy, or 

intrinsic energy, or pom sore contained in the gas when 
in the condition ag em by P,. This area is not 
accurately measurable. It can, however, be found in the 
following manner:—It is known that the tem ure 
registers the re! of heat, and is also proportional to 
the product of the volume into the pressure. Accordingly, 
if it is required to find the total heat-energy at any moment, 
the adiabatic curve should be drawn through the point P,, 
which represents the condition at that moment; and 
another point, P;, can be found on the curve such that the 
roduct of OV, x V, P, shall be half that of OV, x 
V,. At this point half the heat-energy is lost, and 
accordingly the measurable area V, P, P, V, equals the 
unmeasurable area M P, V, A, and therefore the whole 
area M P, V, A is double this amount. 

Whatever _ 4 of condition may take place in a given 
volume of air, the intrinsic energy of this volume can 
therefore be found at any moment by constructing a 
diagram, and tracing out the adiabatic curve passing 
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be described by the above method, and therefore a more 
ready means of drawing it is given here, dependent upon 
one of its properties, viz., that the tangent at any point 
S cuts the line OA at a point 8 found as follows:— Pro- 


duce the line B O, Fig. 7, downwards, and take any dis- | 


tance, O D, on this line produced, and make D E equal to 
OD or, for air, = © Join D V,, and draw EG, 
parallelto D V,. Then G, is the point where the tangent 
to the curve at P cuts the line O A.* In the line P, G, 
take a point, P,, as near as practicable to P,, anddraw the 


ordinate P, V,; join D V,, and draw EG, | to it. 
Then G, is the point where the tangent at cuts O A. 
Continuing this the points P,, P,, P,, &c., will 
form a polygonal , and if taken close enough together 
will poor represent the adiabatic curve for the gas in 
question. 

If the initial and final condition of the be 


represented by the points P, and P,, where o¥, and 
P, V, are the initial volume and pressure, andO V,,P, V, 
those of its final then the area P V, V, P, repre- 
sents the work done y the expansion of the gas in a non- 


* Since in the case of no transmission p varios as 1, therefore 
7 


eee o 2 PV; PV; 
- 1, Ss Sow 
see figure), or O V; = y. V; G). 








through the point P—which represents the condition of 

the air at that moment—and the area embraced by it will 

give the intrinsic energy. When, however, as is constantly 

the case, it is wanted to know what is the available energy, 

or work-producing power of the air between two fixed 

limits of pressure—such, for instance as in falling from a 

given pressure above the atmosphere down to atmospheric 

| pressure—it will be necessary to add further lines. Let 
OV, P, V, repre- 
sent the volume and 
pressure of the in- 
closed air. To find 
its work-producing 
power in expanding 
till it reaches atmo- 
spheric. . pressure, 
w the adiabatic 


| 


| 








A 
curve P, P, M, and then the line P, N, parallel with 


n ve 


|O A, so that P, V, represents atmospheric : pressure, and 
|join P, V,. The area M P, V, A represents the intrinsic 
| en at point P,, and M P, V, A the intrinsic ene 

at P,, or atmospheric ure. The work done is 
Vs 24 <> ¥,, of which the area P, V,'V, Q represents 
the work performed in overcoming the resistance of the 
| air, and the balance, P, Q P is the available energy. Or, 
in other words, the available pressure or s re in 
| the initial state is P, Q, and the area P, Q P,, which is 





traced out by the point P, in falling from P, P, along the 
adiabatic curve, and which is embraced between the curve 
so traced out and the atmospheric line, is the avasdable 
energy, or work-produci of the air when in 
condition represented by the point P . 

16. £ Transmitted without Conversion. — Volume 
Constant.—When heat is received or abstracted while the 


volume is kept constant, the point P; in the diagram will 
FIC.8 


rise or fall in the ver- 
tical line V; P, P,. 
This is the case of a 
closed vessel, such 
as an air receiver, 








Vy’ 
work is performed in this case, and the en 
inclosed air is solely affected. If heat be added, P, will 
rise, and when it has reached any a P,, the additional 
energy contained in the air can graphically found by 
drawing the adiabatic lines through P, and P,. The area 
M, P, P, M,, embraced between these curves, represents 
the mechanical! equivalent of the heat im If heat 
be abstracted, the point P, will fall, and the mechanical 
equivalent of the fons of heat can be similarly obtained. 
From the rule already given as to the ratio of pressure to 
temperature under constant volume, it follows that the 
area M, P, V: A bears the same ratio to the area 
M, P, V: A a8 the.line V, P, does to V, P,. This can 
be con’ y measurement in the way already shown. 
The intrinsic energy of the inclosed volume of air 1s, in this 
case, exactly proportional to the pressure. ’ 

17. Energy partly Converted and partly Transmitted.— Pres- 
sure Constant—If heat be imparted to, or abstracted from, 
a gas under constant pressure, the point P, will move in a 
horizontal direction parallel toO A. A portion of the heat 
is employed in raising the temperature of the gas, and is 
converted into heat-energy, and the rest imparts motion. 
This is the case of air Tales confined in a cylinder fitted 

iston, which ‘can rise or fall freely, and which is 
Kept in equilibrium solely by the pressure of the 
atmosphere, or is 
weighted uniformly 
so as to keep a 
constant pressure 
acting. Let. P, P, 
represent the con- 
dition of the air at 
any two moments. 
Then the area 
V,P, P,. V, is the 
external work equi- 
valent, and equals evidently the pressure multiplied into the 
difference of volumes, or the product of the pressure into 


the swept through. If , 7: be the atmospheric 
line, rm the area P; €, r, 


with a 
either 
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P, gives, as before, the avail- 
able energy, and equals the work done by raising the weight 
of the piston when there is addition of heat, or, where the 
reverse is the case, the equivalent of that portion of the 
work which the weight of the piston in falling would per- 
form. Drawing the adiabatic curves as before, the diffe- 
rence between the areas M, P, V, Aand M, P, V, A 
gives the increase or decrease of intrinsic energy, the value 
of which can be obtained by drawing the isothermal line 
—see 18—through P,, and the point where 
it cuts the ordinate P, V, tracing a third adiabatic line. 
The area embraced between the latter, and the curve 
P, M,, and the ordinate, is the intrinsic energy gained or 
lost. 


18. Energy totally Converted and Transmitted.— Tempera- 
ture conttin4t a gives volume of heated air be imcbosed 
and then rte te me while the temperature is kept 
constant, or if a given volume be compressed, and during the 
operation the temperature be kept unaltered, the point P, 
will trace out a curve which is termed an isothermal line, 
or curve of egual temperature. This is the case of air 








ex ing or being compressed in a conducting 
cyhater Ext at-a uniform temperature. e heat of the 
work of compres- 

sion is taken up , 

by the inclosed } ied 

air, and imme- 

diately conducted a Taree a 

away. And the ™ » 

loss of heat in the wm pny ate bs al 

reverse case due to wy > 

the performance of ‘4 Why an P 
work is made up ¢ ye , ee 


for by abstraction : 
from the. cylinder and its +urroundings. The external 
work equivalent is V; P, P, V, as before, but the intrinsic 
energy is unaltered. From the rule of constant tempera- 
tures it is known that in this case the — of the pres- 
sure into the volume is constant. erefore the area 
OV, P, N, equals the areaOV, P, N,. This affords a 
means of readily drawing the curve. For let OV, Pi Vi 
represent the condition of the inclosed air at any moment, 
then to find the gee oe va Lag Ov, ae 
only necessary to e . . such length 
P.v, x OV, shall equal P, vy, x,O0V,, Another method 
is, however, here given which is simpler, and affords a 
means of comparing the adiabatic curve with the isothermal 
line, and is dependent upon a property of the latter, viz., 
that the tangent at any poiut upon an isothermal line cuts 
the line O A at a point equally distant with the point O 
from the ordinate.* Produce the line BO downwards 
(ig. 7), and take any distance O Don this line, and make 
equal toO D. Join D V, and drawS T, parallel with 
it, then T, is the point where the tangent at P, cuts the 
line OA. In the line P, T, take a point P, as near as 
practicable to P, and draw the ordinate P, V, ; join DV, 


* Since in the case of constant temperature p v is constant 
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and draw ST, parallel with it. Then T, is the poin 
where the tangent at P, cuts OA. Continuing this pro” 
cess, the points P, P, P,, &¢., will form a polygonal figure’ 
which, if the points are taken close enough together, will 
exactly represent the esothermel curve through the point 
P,. In the fizure the two curves are now formed one 
over the other, and the relation between them will be 
evident. In expansion the isothermal line is always the 
uppermost, and in compression the undermost. By the 
bie of state occurring without chanye of temperature, 
it follows that the intrinsic energy is unaltered during the 
operation. Adiabatic lines drawn from any points in an 
isothermiul line, accordingly, inclose equal areas. The 
isothermil line muy, therefore, be term2da line of equal 
energies. The area M, P, V, A, in fact, equals the area 
! Wee 
19. Interp ‘etations of Symbols.—In any of the above dia- 
grams the symbolical expression p dv represents any small 
vertical slice taken from the area V, P; P, V, such as 
V: P, PV in Fig. 5, when V, V is indefinitely small. The 


expression + paw represents the whole area V, P, P, V, 
v 


p being a known or unknown function of v, This is 
positive or sn tr according as the motion is towards 
increase or reduction of volume ; in other words, according 
to whether it represents energy given out from store or 
putin. When P, traces out an isothermal line pv = p, V1 
and the above expression becomes 
"1 
+ Py" ¢ 
v3 
And the integral of this, viz., + p v loge “} is the area 
Vi P V,P, embraced by the isothermal line in Fig, .11 
When the point P, traces out an adiabatic curve, pvy = 
pv’ y, and this quantity becomes 
at 
dv 
Hy a 
v2 


and the integral of this, viz, + Pu% {1 (3)7- 1) is the 


area embraced by the adiabatic line between points P, and 
P,. When », is infinite, or indefinite expansion occurs, 
this becomes = a, 
and therefore this symbol represents the elongated adia- 
batic area M, P; V, A. 

As also po =Kr, 
The same elongated area is represented by Kr,. The for- 


v 
mula H = Kv (r, —7,) + pao, pafunctionof v, there- 
v 


i 

fore expresses that the effect of adding heat is represented 
by the difference between two elongated areas plus the 
area V, P, P, V,. The entire action of heat can be, 

howe i, a fas 
FIG. 12 ically by a 
pa method. If 
P, P, represent two 
conditions -of the 
enclosed air, then if 
adiabatic lines P, 







mechanical equiva- 
Ve VY “A lent of the heat 

7 which was imparted 
to effect the c is represented by the area M, P, 
P, M,, and if this can be measured nothing more is 
wanted. For, let Bxsy represent the areas as shown, 
then the mechanical equivalent of the heat imparted is as 
above (« 4+ 8)— (B+ 2) + (B + y), and this equals s + y 
or 2 1 1” 

Examples of the application of diagrams of energy might 
be multiplied indebeeale but enough have probably ioe 
already given to render the subject clear. 

Water West, M.A. 

















THE SETTLE AND CARLISLE RAILWAY. 


THE Settle and Carlisle Extension of the Midland, the most 
important railway extension lately constructed in this country, 
is to be opened for goods traffic on Monday, the 2nd of August 
next, and for passenger trains some months later on, when the 
line has been well tested by heavy goods traffic. Without this 
extension the Midland system has been incomplete and at a great 
disadvantage for years. Glancing at the Midland route, com- 
mencing in the metropolis and traversing almost the entire back- 
bone of England, and gathering its great traffic from the large 
towns to the right and left, as it proceeds, one is at a loss to 
understand why its course should have been cut short scarcely a 
hundred miles from where its now northern termination, Carlisle, 
will link it to the manufacturing towns of Scotland as well as the 
agricultural districts across the border. Hitherto Midland traffic 
from the northern extremity at < xr0n to Carlisle has been 
taken over the London and North-Western Railway at great in- 
convenience and delay to P prem 0) traffic, and also at great 
expense ; no less than £80,000 per annum, we are informed, has 
been paid by the Midland for rental. It is therefore obvious 
why the Midland have constructed the Settle to Carlisle line. 
The district which the new line opens up is not calculated to 
afford much traffic, it being sparsely populated, almost exclu- 
sively devoted to grazing, and, owing to its wild and mountainous 
character, not likely to change much in this respect. The direct 
connection which the line will give the company with Scotland, 
however, will compensate it for its enterprise, and the public 
should be gainers. 

It is some years since the extension was first projected. The 
great desirability of having communication with Scotland, and 
of establishing a direct Midland route between London and 
Edinburgh and Glasgow, prompted the ¢ompany to endeavour to 
come to an arrangement with the London and North-Western 
for running powers over the Lancaster and Carlisle, of which 
they are the lessees, The negotiations were ineffectual, how- 








ever, and at length the Midland Company felt constrained to 
out the project. 

The route from Settle to Carlisle was surveyed, and after a 
hard parliamentary fight an Act for the construction of the new 
line was obtained in 1866. In that year it may be remembered, 
however, that there was a great disinclination among shareholders 
to embark in heavy enterprise, and an attempt was made to 
come to terms with the London and North-Western. Parlia- 
ment was petitioned to permit the abandonment of the project, 
but the numerous landowners through whose ground the route 
lay, and who had been served with the usual land notice, pro- 
tested against the course being taken. They were successful, and 
the construction of the line was begun in November, 1869, at 
Settle junction. The engineer who has carried out these works 
is Mr. J.S. Crossley, the Midland Company's engineer, and he has 
been well assisted by Messrs. J. Underwood and J. T. Thomson. 

The junction with the existing line is about two miles south 
of Settle, where a small station for the interchange of passengers 
has been erected.. The line then, some distance ahead, crosses 
the Skipton road by a fine skew-plate girder bridge of 62ft. 
span. It then crosses the turnpike road by another handsome 
skew stone. bridge shortly before arriving at Settle. From the 
site of Settle new station a fine view is obtained of the little 
town, nestling among the trees, as well as of the beautiful 
scenery to which the lofty mountains in the neighbourhood lend 
quite a romantic charm. A commodious station and extensive 
yard have been erected at Settle, much more convenient to the 
— and the grazing business than the old station above a mile 

rom the town. 

On leaving Settle the line crosses Kirkgate—one of its prin- 
cipal streets—by a viaduct of four arches, 30ft. in span and 23ft. 
in height. A short distance from this, and near the church, the 
road is spanned _ substantial and handsome six-arched viaduct 
of stone, 35ft. high. Here a view is obtained of a fine bold cliff 
called the Castleberg, which seems to even overhang Settle. 
Passing thence along a high embankment containing 250,000 
cubic yards, the line enters a blue limestone cutting, which is 
crossed at two points by flying arches, which are about 42ft. in 
span. Leaving this long cutting, we come in sight of the cele- 
brated Winskill Crags. At the foot of this frowning limestone 
hill, and connected with the line, are the new industries called 
to being by the line, viz., the Craven Lime Company, now 
burning limestone in considerable quantities. A hundred yards 
further on are the works cutting limestone, which is used exten- 
sively for fluxing ironstone. These are the first customers of the 
Settle to Carlisle Railway, and have been sending away their pro- 
ducts for two years or more. 

At this point the mountain scenery appears in all its grandeur 
—Pendle Hill, Castleberg, the celebrated Pen-y-ghent Hill, 
2273ft. above the sea level; Giggleswick Scars, Ingleborough, and 
crags and hills as far as the eye can reach. Leaving Winskill 
Crag, we pass through a heavy limestone cutting three-quarters 
of a mile in extent, and in the middle of it Taitland Tunnel. 
At Sherrard Brow the line crosses the river Ribble twice within 
a short distance upon handsome bridges, one being remarkable 
for its great angle of skew, 32 deg. Both consist of three arches, 
with block-in-course piers, brick arches, and ashlar quoins. By 
carrying a portion of the piers up, recesses have been secured at 
formation level in the parapets for the protection of plate- 
layers, &c. 

The masonry of these bridges—and, indeed, of all the stone 
erections on the line—is of a very substantial character, and 
equals the best masonry on any part of the Midland system. At 
Helworth Bridge the Ribble has been deviated for 150 yards, and 
the rails now run over the original bed. A short distance hence 
the old bridge has been rebuilt by the company on a new 
site. The narrow, ancient-looking structure of former times con- 
trasts strongly with the handsome viaduct of modern days. 

The next important work is another viaduct of five arches over 
the Ribble, which is here a beautiful trout stream. Passing more 
heavy embankments and bridges, we arrive at Horton, the station 
which should be chosen for the ascent of Pen-y-ghent, close by. 
We are now upon the moors, and continue so for several miles. 
Passing Selside and its station, we arrive at Ingleton-road, the 
termination of the first district, twelve miles long, of No. 1 con- 
tract. We now see before us at Batty Moss the great viaduct, 
which is 1328ft. long, twenty-four arches, and about 100ft. high 
in the deepest part. It contains 34,000 cubic yards of masonry, 
besides 3000 cubic yards of concrete, upon 6ft. of which, laid 
upon rock, nearly all the piers rest. The piers, twenty-three in 
number, stand 45ft. apart, and most of them are 13ft. at base 
and 6ft. at springing; every sixth pier is 18ft. at the springing 
instead of 6ft. By adopting this arrangement six arches were 
built at one time, instead of the whole twenty-four, saving both 
time and money. We must not omit to mention that the bank 
at the south end of Batty Moss Viaduct contains no less than 
280,000 yards. Force Gill Tunnel, carrying the stream overhead 
in a water-tight stone course, is passed, and we arrive at 
Bleamoor Tunnel. It is nearly 2500 yards in length, and in the 
deepest part is 170 yards beneath the surface. The greater por- 
tion of the mining has been through rock, and black damp was 
experienced in the heading; but these and other difficulties have 
been surmounted with but few accidents. 

Leaving the tunnel at the north end, the wild yet picturesque 
valley of Dent opens out, and in it there is a handsome viaduct 
of ten arches 45ft. in span, and nearly 100ft. above the Fellend 
Gill, which it crosses. A little ahead of this fine structure is a 
cutting in shale and gritstone, and in it contract No. 1 ends. It 
is divided into two sections. On the first Mr. R. E. Wilson was 
the resident engineer, and on the second Mr. E. U. Fergusson. 
The Midland Company have themselves executed most of the 
works, their agent being Mr. W. H. Ashwell, who, we believe, has 
recently accepted the appointment of consulting engineer to the 
Queensland Government. 

No. 2 contract (Messrs. Barton and Woodirviss contractors) 
commences with a heavy cutting leading to Arten Gill Viaduct, 
which spans the stream known by that name. The latter struc- 
ture consists of 11 arches 45ft. wide and 117ft: above the Gill; 
considerable difficulty has been experienced in obtaining a solid 
foundation for the piers, in some cases the depth sunk being 55ft. 
Owing to the pestitler nature of the ground it was necessary to 
construct a culvert over Kell Beck, which is a short distance 
further along the route, in steps, and as the water pours over 
them a pretty cascade was formed. The next works calling for 
notice are a cutting of 150,000 cubic yards, and an embankment 
across Cow Gill containing 160,000 cubic yards. This Gill is 
crossed at a sharp angle 80ft. above the stream, and a culvert 
10ft. wide and 540ft. in extent is built in the bottom. Black 
Moss Tunnel, one of the undertakings on the whole line, 
is shortly afterwards reached. This tunnel is in limestone, lined 
to thew accidents, is 1230 yards in length, 26ft. wide, and 20ft, 
in height. Cote Gill Embankment is next noticeable on account 
of its huge retainiug wall containing 6000 tons of stone. A mile 


the same s as the rest of the works; mentioning that Mr. Lynd 
is the resident engineer, Messrs. Benton and Woodirviss con. 
tractors, we leave Garsdale by tlie Dandry Mire Embankment, a 
great and difficult work. After 250,000 yards.of earth had been 
tipped, the contractors found that the mossy foundations were 
yielding to the great weight, aud they had to make a viaduct of 
six arches in the worst part, of the bog, the foundations being 
45ft. to 50ft. deep. Passing the neat bridge crossing the Hawes 
and Sedbergh-road, we come to a cutting which has been one of 
the heaviest works on No. 2 contract. It is 66ft. in depth, and 
contained 215,000 yards of boulder clay. At Ais Gill Moor the 
rails are 1167ft. above sea level; and near to three rivers take 
their source, the beautiful Eden, the Ure, and the Swale ; the 
source of the Eden is marked by a stone bearing a Greek inserip- 
tion. The scenery from Blea Moor has been ‘of the wildest 
description, almost. all deserted moorland, eovered with heath, 
ranges of mountains, broken here and there by gorges. From 
the summit we have reached the line falls almost uninterruptedly 
to Carlisle 1 in 100. Soon we reach Ais Gill Viaduct, four arches, 
65ft. high, then Deep Gill Viaduct, half bridge, half culvert, and 
with remarkably heavy cuttings and banks, we reach Birkett 
Common Tunnel, Passing the seat of the extinet dueal family 
of Wharton we reach Kirkby Stephen, the first market town 
from Settle. Owing to the low level of the town the station 
could not be placed nearer to it than a mileanda-half. _ Passing 
a handsome girder bridge over the Sedbergh-road; and two 
cuttings of 85,000 and 160,000 yards, there appears the loftiest 
viaduct on the line, Smardale Viaduct, 145ft. fromi parapet to 
foundations, and consisting of twelve arches 45ft. span. A 
short distance ahead, and contract No. 2 ends. Mr. J. 8. Storey 
is the resident engineer, and Mr. James Hay contractor's agent. 

The first heavy work on No. 3 contract is Crosby Garrett 
Tunnel in grit and limestone. Then we come toa roeky catting 
68ft. in depth. Crossing a viaduct at Crosby Garrett of six 
arches, 38ft. span, extending 91 yards, and 50ft. in height, we 
reach, passing a heavy cutting and a handsome overbridge at 
Gallansay, cutting No, 35, 362 yards long, 44ft. deep, a lofty 
bridge. Further on still is Griseburn Viaduct. over Helm Beck, 
the heavy Crow Hill cutting ef 218,500 yards, the heavy 272,000 

ards’ embankment half a mile long; Helm Tunnel 600 yards 
ong. The landscape here is delightful, embracing the Pennine 
and Cambrian Hills, and fells, meadows, and woods; as we near 
Appleby we have a rural scene to perfection. The Eden is first 
crossed by a viaduct of ten arches nearly 100ft. high. Ata 
short distance beyond Appleby station the line crosses the Eden 
Railway; then an enormous embankment, 40ft. high and three- 
quarters of a mile long; next a cutting, 50ft. deep and 1150 
yards long. Now we reach Troutbeck Viaduct, not far from 
Long Marton station. This viaduct is 60ft. high and has five 
arches. Stamp Hill Cutting, 900 yards long, and Hale Cutting, 
450 yards long and 41]ft. deep, being passed, we arrive at the 
end of No. 3 contract. The contractor of No. 3 is Mr. Joseph 
Firbank, the resident engineer Mr. Jesse Drage, and the con- 
tractor’s agent Mr. J. Throstle. Contract No. 4—Mr. John 
Bayliss, contractor, and Messrs. John Allin and Samuel H. 
Paine, resident engineers, and the contractor's agents Messrs. 
J. Lambert and E. Williams. The first work of an important 
character here is the four-arched viaduct at Crowdundle. Then 
there is Park Wood Cutting beyond, 90ft. at the deepest part, 
and containing 200,000 yards; then Culgaith Tunnel, 800 yards 
long ; and a little further north a tunnel 200 yards in length. 
Hence to Carlisle the line follows the course of the Eden, and 
for the greater part of the whole distance the scenery is grand ; 
indeed, the Midland deserve the thanks of the public for having 
opened up some of the prettiest country in picturesque Cum- 
berland. 

At Eden Lacy the line crosses the Eden on a well-built and 
handsome viaduct 50ft. in height. We notice a pretty three- 
arch bridge at Eden -park, and before reaching Lazanby, a 
pretty village, a tunnel is passed 100 yards long. Several 
tunnels and heavy cuttings are passed, and we reach Armathwaite, 
another pretty village. A heavy embankment leads us to 
Armathwaite Viaduct, nine arches, 530ft. long and 90ft. in 
height; then Dry Beck Embankment and Viaduct; next a 
heavy cutting we arrive at Eden Brows, Duncowfold, Cum- 
whinton; near each of which places there are heavy cuttings or 
embankments. 

We now at Scotby begin to see the thriving border city of 

Carlisle, whose smoke is seen hanging over its many handsome 
buildings, rising high above which we discern its cathedral 
tower and noble old castle. On an extensive area of ground con- 
tiguous to the North-Eastern Railway, with which the new line 
forms a junction, the goods yard is laid out, as also the goods 
warehouses, engine sheds, &c., and on arriving at the station 
our seventy miles’ journey is completed. The permanent way 
consists of 82 |b. steel rails, fished, with chairs secured to the 
sleepers by two trenails and two spikes. Marsden’s stone 
breakers have in places answered well in crushing limestone 
for ballast, both as regards economy and speed. 
* Owing to the gigantic character of the works, and the wet 
climate—the rainfall at Dent Head in 1872 was 92in. against an 
average of 68, and at Kirkby Stephen 60in. against 37in.— 
necessitating a loss of a large portion of the working hours of 
the men and consequent dissatisfaction, the works have been 
somewhat retarded. In many places the material excavated was 
so softened by wet that it could not be tipped into banks, and 
several cuttings had, therefore, to be suspended until better 
weather prevailed. The labour market has been in a very un 
settled state, and although the men were well paid, they fre- 
quently fled from the mountainous districts in large numbers. 
The company have done all in their power to lessen the trials to 
which the workmen have been subjected by providing com- 
fortable huts, newsrooms, arrangements for the education of the 
children, and a Scripture reader to each contract. In wonclusion, 
we give as our opinion, noticing the ground, that the aim of, the 
engineer to build a solid'though economical line has been fully 
attained. 








CHEMICAL CoMPosITION OF METALINE.—We find a note upon 
this dry lubricant in Dingler’s Poytechniaches Journal, written 


Vogdan Hoff. Dvring his residence in London he had consid 
experience with it, wit the nage 4 manufacturing it. In order 
to reduce the friction to a minimum, the greatest care is necessary 


in working the surfaces which are to come into contact, so as torun 
ectly true and to have a high polish. In the bearing holes are 
in series two or three centimetres distant from each other, and 
three millimetresdeep. These are then filled with metaline, which 
thus constitutes the sole lubricating material. The substance itself 
is a graphite-like mass only a little harder than lead. It does not 
melt on being heated, but evolves a tar-like odour. On cooling, it 
returns to i al consistence. Under the microscope, some 
of its constituents may be’ detected, namely, scales of graphite, 
metallic particles, and amorphous white grains, A specimen fur- 
nished by the Metaline Company, on being — to analysi 
afforded the following composition: —Parafiine, ; carbon, 18°89; 





further on the junction is reac with the Hawes branch, a 
single line six miles long, to reach the North-Eastern Railway at , 
Hawes. This branch is yet in construction, not having proceeded at | 


silica, 6°44; lime, 3°96; magnesia, 1°99; ferric oxide, 3°94; alumina, 
2°53; lead, 32°40; zinc, 20°07; tin, 1°55; copper, 2°75; moisture, 
0°51; total, 10°01, 





-P 22a 


= 


- 


“a Coca 


n—tthed oe i eee a ae 








Juty 23, 1875. 


THE ENGINEER. 


57 








RAILWAY MATTERS, 

A NEW railway from Parkend, in the Forest of Dean, to Coleford, 
Tuesday opened for traffic. 

Tue Pullman Morying-sors have now been introduced on the 
Southern Railway o Italy. As they had already been adopted on 
the U Italy lines, the through journey from Mont is to 
Brindisi by the Indian mail route may now be performed without 
any change in those ca 

AN inquiry has been ordered with regard to a tariff reform for 
the railroads of Germany, and 
e by Prussia, Saxony, Wurtemberg, Hamburg, Alsace- 


uw 
Porraine and Bavaria—ten in all, being for the most part railroad 
officers or directors, Government illors, s of com- 





mercial organisations, &c . 

Tue Bury Post states that sinking for coal is about to be com- 
menced in West Suffolk, the locality selected for the exploratory 
works being the neighbourhood of Bury St. Edmunds. If coal in 
workable quantity and quality is obtained in Suffolk it will be quite 
a fortune to the Great Eastern Railway, especially as their gra 
dients are so flat, and they are therefore so well able to carry eoal 
economically. 

Mr. WM. FuLuer, General Master Mechanic of the Atlantic and 
Great Western Railroad, writes as follows to the editor of the 
Railroad Gazette :—‘' As an item of interest worth tioning in 
connection with service of locomotive tires, I would say that we 
have just turned off a set of 54ft. a tires for engine No. 108, 
which have run since last turning 145,981 miles. The average wear 
of the tires was ;f,in.; greatest wear of any one, jin.; least wear, 
yin.” 

Tue Austro-Hungarian railways, with a total length of 2107 
miles, carried during the month of May last 3,758,834 passengers 
and 66,319,791 quintals (cwts.) of goods. The receipts were 
14,623,320 florins, or 340,921 florins less than in the same month 
of 1874. A comparison of the total receipts during the first five 
months of 1875 with those of the corresponding period of 1874 
shows a considerable increase on the two lines of the North-West 
of Austria and on certain other lines, the most important decrease 
being on the following lines: Galician Charles Louis, North Ferdi- 
nand, Lemberg-Czernowitz, and Pardubitz. 

THE Department of the Ponts et Chaussées has 
Journal Officiel a table of the receipts of the 
during the first quarter of 1875. The naa of the whole of the 
lines show an increase of 12,992,251f. over the corresponding period 
in 1874. The old lines show an average increase of 64 per cent. 
per kilometre ; but some of the lines to which large additions have 
recently been made show a decrease of over 24 per cent. per kilo- 
metre. But in spite of this decrease the general results may be 
regarded as satisfactory. It is, however, to be observed that last 
year was a bad year, and is not a fair basis of comparison, for the 
first quarter of 1874 showed a loss of eight millions compared with 
the corresponding period of 1873. 


A PECULIAR feature in the working of the Uetliberg railway, a 
mountain line in Switzerland, is the use of a jet of water against 
the rails, in front of the wlieels of the locomotive, sufficient to 
wash the rails completely. It was observed long ago that the 
infl on ion of a ao humidity such as that deposited 
by a fog, and that of a veritable layer of water deposited by rain, 
are entirely different. On the Swiss Central Railroad, a jet of 
water is used on the front wheels of certain engi to facilitat 
the passage around curves, and the effect on the durability of the 
tires has been remarkable ; but this jet of water, which was only 
intended to lubricate the inside of the rail head, moistens the 
whole surface in contact with the tire. No modification of the 
adhesion had been observed as the result of this ; this jet of water 
does not dispense with the use of sand, while at Uetliberg abso- 
lutely no use is made of sand, but water is employed exclusively. 


Apvices from the city of Mexico state that the Mexican 
Congress has unanimously approved the contract made by the 
Government with Mr. David Boyle Blair, for the construction of a 
railroad and telegraph line from Guyamas to the frontier between 
the state of Sonora and the American territory of Arizona, with 
branches to'Ures and Alamos. The obligations of the compan 
formed by Mr. Blair are to construct 50 kilometres of the roa 
within twenty months from June Ist, and every eo ear 
100 kilometres until the completion of the main line, whic b to 
be finished in five years. The company has the option of esta- 
blishing the gauge of the road. Mr. Blair or the company will be 
required to give a bond of 50,000 dols. within four mon 
Government grants to the company in aid of such construction 
22,400 acres of land for every mile of road constructed, and also 
agrees to pay 40,000 dols. for each year said road and branches are 
finished within the five years as agreed to. 

WE learn from American advices that the Baldwin Locomotive 
Works have now 1000 men at work in their shops on full time. 
They have an order for sixteen engines for the Central Railroad of 
New Jersey. Ten of these engines are of the ordinary t- 
wheeled or ‘‘ American” pattern. Four of them have 16 x 22i 
cylinders and 5ft. wheels, four 17 x 22in. cylinders and 5}ft. wheels, 
and two 18 x 25in. cylinders and 5}ft. wheels. Besides these there 
are three switching with two pairs of 55in. driving-wheels 
and a pony truck with 13x 20in. cy’ , and three switchi 
engines with six coupled driving-wheels 44in. in diameter wi 
15 x 22in, cylinders. ey have also just anes three engines 
with four ving “whete and pony truck for the Park and 
Coney Island Railroad. ese are light engines with 11 x 16in. 
cylinders, used entirely for hauling open street cars over a road 
a worked by horses between Brooklyn and Coney 
Islan 

THE experiments with car journals made on the Boston and 
Albany Railroad, at Springfield, recently, to determine the compa- 
rative running qualities of large and small journals, were, says 
the Railway World, quite 1 The principles involved 
have been much di r d - car b . and rag’ mechanics, 
The experiments, so faras they went, demonstra’ e riority 
of the smaller or common journal, 3}in. in Seeutee tx 5hin. 
long, over the new size, 3jin. by 7in. Si freight 
cars, made at Allston and fitted with large journals, were ¥ in 
competition with three others of equal weight, fitted with new 
axles and journals of the small size. Being started down the 
grade at Chestnut-street, an empty car with the large journals 
ran nearly through the river bridge ; its rival of the small journals 
overtook it and would have bunted it with considerable force if 
the brakes had not been applied. Loaded cars with small 
journals were afterwards dispatched, and one ran 500ft. and the 
other 1300ft. further than the other pattern, similarly loaded. 
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THE following table gives statistics of the accidents which have 
occurred on United States’ railways during the year ending 
May, 1875: — 

No. of Accidents. Killed. Injured. 
June oc oe cc de co 8B os) BB lee 55 
BNF 160 -dériedindetred BE \o x0: 7D shenit VSR 
August, .» +> +» Sa ee ee aw 
rs les aed «OY ~ apo 
November .. «. -- 82 ee 18 ee 69 
; ber .. _ o - o = 
january .. «. eo oo 13 es 4 j 
February oo «+ oe os 2hl ll e 186 
Mende peisiger iv ols 133 ee 4 a 
Bega 22 stetteny Boke ode eth bo oy 
Totelss. so 1126 179 084 
The averages per day for the month are 1°74 accidents, 0°19 killed 
ong a} jured; for the year they are 3°08 accidents, 0°49 killed 
an in 
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| became so heated as only to be handled with great difficulty. 


a commission appointed for this | 


| their movements are 
| levers, and recorded u 
' The writing consists of dots and 


| graphic p 


| Manfred Lewin has tried with success in his quarries at Saxonia, 


The | needing 


| hard as stone, is unchangea’ 


| may be re-employed, without loss of any of its qualities, whene 


| a gentle heat, and operating as with asp) 
| becomes as hard as stone, and preserves its solidity in boiling 





NOTES AND MEMORANDA. 


ACCORDING to a paper by Heysonsky in a recent number of the 
Leobner Jahriuch, the attempt was successfully made at the 
Zeltwig Bessemér works, during the summer of 1874, to convert 
mottled iron, by the Bessemer process, witha blast heated to 700 deg. 
C. Two practical difficulties caused a suspension of the experi- 
ment; one, the rapid destruction of the converter bottoms, the 
other that those parts of the converter in contact with the blast 


Some little time ago M. Th. Huppinger invented a machine for 
writing spoken words. e mechanism is not large, being about 
en of the omg — - so put in ——a with ~ 
v organs, either the lips, the tongue, the larynx, &c., that 

transmitted through a series of articulated 

mn a pens pnd 9 unrolled for the purpose. 

es, As the instrument repro- 

duces only the movement of the vocal it is not necessary 

in using it to speak loud. It may consequently be used for steno- 

urposes, the to whom it attached simply 
repeating the words of the speaker after him, but inaudibly. 


M. ScHERING states that glycerine may be burned in any lamp 
so long as the flame is kept on a level with the liquid. The latter, 
on account of its consistence, will not ascend an elevated wick. 
As the flame, like that of ey is almost colourless, and as ae 
material is copecley ‘or absorbing a large proportion o 
saline substances, M. Schering has recently made cpailenante in 
colouring the flame with various bodies, and with satisfactory 
results. By introducing substances rich in carbon, it appears that 
the flame may be rendered suitable for poe purposes. 
The low price of glycerine, and its property of not volatilising at 
high temperatures, add to its advantages in this direction. 

A FReENcH chemist is said to have succeeded in preparing a 
mineral compound, which is said to be superior to hydraulic lime 
for uniting stone and ene the action of water. It becomes as 

ble by the air, and is proof inst the 

action of acids. It is made by mixing together 19 Ib. sulphur and 
42 lb. pulverised stoneware and glass; this mixture is exposed to a 
gentle heat, which melts the sulphur, and then the mass is stirred 
until it becomes thoroughly homogeneous, when it is run into 
moulds and allowed to cool. It melts at about 248 deg. Fah., and 
ver 

it is desirable to change the form of an tus, by melting it by 
At deg. Fah. it 


water. 
We learn from the Journal of the Franklin Institute that 


and at Neundorf, near Pirna, a process of impregnating sandstone. 
The stone there quarried is porous and alll ly absorbs water to a 
certain depth ; it is this fact which renders it possible to introduce 
a solution to harden the surface. in impregnates the stone 
with solutions of an alkaline silicate and of alumina; there is thus 
formed an aluminum silicate within its pores, which gives to the 





surface considerable resistance. The solutions employed are made 
with soluble glass and with aluminum sulphate. ‘Attes the impreg- 
nation the sandstone may be polished like marble, which it then | 
resembles closely. Heated to a high temperature the exterior 
layer vitrifies, and thus may be coloured at pleasure. The colora- | 
tion may even be obtained simply by mixing the desired pigment | 
with one of the two solutions used for the impregnation. | 
THE ancient Sanscrit manuscripts are well known to be written 
on palm leaf, and ing to a recent report made to the Indian 
Government by the Baboo antiquarian, Rajendra Lalamitra, now 
owe in e ing into the subject, the oldest known date 
back nearly to the inning of the twelfth century. Such 
records, it is stated, are rare, the majority of the palm- | 
leaf writings not going back beyond the end of the sixteenth 
century. On the other hand, the paper MSS. of Sanscrit writings 
are found to be many of them much older than was believed, one 
copy of the “ vata ” on this material being of the 
year A.D. 1310. e secret of their existence and preservation is 
not merely that the natives of India know how to make good stout 
per nearly six hun years since, but that they carefully sized 
it er a arsenic laid over with a vegetable emulsion, and so 
effect fb pre it. For the report tells us that “‘no insect 
or worm attack argenicised paper.” And, although it seems 
that the superior ce and cheapness of European paper has of 
late years caused it to be adopted for official and other documents 
preservation, the Baboo adds, “‘This is a great mistake, 
3 it is not near so durable, and is liable to be rapidly destroyed by 
e 
A PAPER on the detection of foreign bitter materials in beer by 
Proff. Dragendorff appeared in the am and May numbers of the 
Archiv der Pharmacie last year. e following are two of the | 
methods he adopts:— (1) From 600 to 1000 c.c. of beer are 
evaporated to the consistence of syrup, then treated with three or 
four times its volume of alcohol free from fusel oil, and allowed to 
stand — hours in the cold. It is then filtered, the 
alcohol distilled, and the residual liquid, after standing twelve to 
twenty hours, is filtered. The filtrate is now mixed with a 
few di of dilute H,SO, and then vigorously shaken with petro- 
leum-ether. The petroleum-ether is then drawn off, washed with 
water, then drawn off from that, and finally, to remove the last 
traces of water, is filtered through a dry filter, and placed on 
watch-glasses to evaporate. The smell of the residue will often 
indicate the substance with which the beer has been adulterated. 
r the leum-ether has removed from the liquid all it can, 
the latter is subjected to similar successive treatment with benzine 
and chloroform. (2) The same quantity of beer as before is heated 
a short time to expel COz2, then cooled and treated with basic 
acetate of lead as long as a precipitate is produced. Several of the 
normal constituents of beer are thus precipitated, while picrotoxin | 
and some other adulterants remain in cision, After standing a | 
short time the liquid is filtered, and the filtrate, im order to remove | 
the excess of lead, is treated with dilute HeSO,, and again filtered. 
Long ing is avoided in both filtrations to prevent resolution 
of certain sul ces. If the filtrate from the lead sulphate before 
concentration tastes bitter or sharp, the beer has probabl m 
adulterated. Add now to the filtrate ammonia to neutralise the 
free H2SO,, and concentrate the liquid to 180 or 200 c.c., and then 
treat it successi with petroleum-ether, benzine, and chloroform, 
as in method (1). By the above methods the extracts of malt and 
hops were examined, first a then er, both before 
and after fermentation, and the ies of the soluble constitu - 
ents, portoweny of the bitter principles thus obtained, accuratel 
ascertained by the proper re-agents. Then the same extracts, wit 
the addition in succession of various foreign bitter principles, like 
quassia, ledum palustre, absinthe, and menyanthes trifoliata, were 
examined in like manner, and by the reactions peculiar to each, 
the means ascertained of detecting these adulterants, Reactions 
are given for detection of cnicin, salicin, aloetin, picric acid, colo- 
cynthin, picrotoxin, colchicin, daphnin, capsicin, atropin, hyoscya- 
min, strichnin, brucin, and the bitter principles of cen- 
taurium, gentian, and juniper berries. The writer divides the 
adulterants into four —o- First, those that give nearly the same 
results by both methods; second, those that are better detected by 
the first than the second method; third, those which are more 
readily detected by the second than by the first method; fourth, 
such as are not detected with certainty by either method. To the 
first group belong absynthin, salicin, i icin, hyoscyamin, 
Sissyutida. Gaghain, Mand the bith Peaeade & aces 
co) in, e bitter erythrea cen- 
taurium, In the third are found quassia, ericolin, menyanthin, 
Picrotoxin, and colchicin. To the fourth belong — and picric 
acid, .A table is added by which the examination of a beer can 


MISCELLANEA. 


A communication from the Western and Brazilian Telegraph 
Company says that telegraphic communication by the omeny = 
cables is complete to Montevideo. The land lines between 
and Montevideo have been cut by revolutionists in Uruguay. 

One of the new 30} centimetre . manufactured by Messrs. 
Krupp, was tested on Wednesday against an iron 32in. 
| pl ¢ iron a 16in. = ee of themt. 

e powder charge used was ; the projectile weighed 
The shot penetrated right through the target, cutting a clean hole. 

AN interesting experiment, says the Portsmouth Times, is to take 
place during this month on one of the beaches in the port, to 

ractically test the utility of the a of the , 
fer landing troops. The experiment wil) be made by the m ’ 
assisted by the naval authorities. 

IoDINE usually exists in nature in the form of iodate of potassa, 

as periodate of soda. When the ordi test will not 
reveal the ce of iodine, existing in nitre, it is present as 
periodate of soda. If iodine exists in the state of iodate, it is 
almost always in the state of iodate of potassa ; but when as period- 


ate, always as periodate of soda. 
On Monday, Sir James Hogg, chairman, and other members of 


the a Board of W: id a visit to Liverpool for the 
purpose of obtaining some suas eae with respect to the 
constant water supply system which has been in in Liver- 
pool for some time, and which has been fouhd most useful in 
extinguishing fires, there being always » strong pressure in the 
mains, 

New rolling mills have this week been opened at the Royal Gun 
Factories, Royal Arsenal, Wool th ad ing 

ent. 


to the manufacturing power of the 

uired for guns constructed on the 
will now be rolled out in lengths, instead of having to be forged, 
as before, under the steam hammers, and a considerable saving of 
time and expense will be the result. 

THe Chatham ee: of the Pall Mall Gazette writes 
that the Admiralty decided to have the large twenty-five-ton guns, 
which are intended to be mounted in the turrets of the 4 
now undergoing construction at Chatham Dockyard, worked by 
means of h lic power. The decks of the vessel are now 
crowded with workmen, and the utmost exertions are being used in 
order. to have her pleted in readiness for ing by the 
earliest possible date. 


THE Thames Steam ~~, * Cempany have commenced their 
landing-stage at Wapping. e vehicles will be transmitted from 
the level of the w! to that. of the ferry boat by hydraulic power. 
The lift platform will measure 70ft. by 33ft., and be fi with 
machinery patented by Mr. F. E. Duckham, of Millwall Docks, 
which will insure that this large area shall be horizontal when in 
transit, unequal loading notwithstanding. The ferry will probably 
be open for traffic in March next. 

Captain Pirrock, who commanded the Bessemer recently, 
will, the Dover Chronicle says, at the request of the Dicey Steamer 
Company, and with the permission of the London, Chatham and 
Dover Railway Company, take charge of the Castalia, and remain 
with her during her trial trips. The Castalia made a trip 
from Dover to Calais on Wednesday. She left Dover at a 

uarter past two and reached Calais at five minutes after four. 
There was a strong south-west wind with a rough beam sea, but 
the ship is stated to have been very steady. 


Cot. C. YoUNGHUSBAND, Royal Artillery, has been selected to 
succeed Col. F. A. Campbell, C.B., in the important office of 
Superintendent of the Royal Gun Factories Department, Royal 
Arsenal, Woolwich, about to become vacant by the transfer of 
that officer to the Den«.rtment of Artillery and Stores as Director. 
Col. Younghusband, until > held i 





Superintendent of the Royal Small Arms F; at Waltham 
Abbey, and for some years past has been the ident of a select 
committee appointed to conduct experiments for the improvement 


of our war material. 


IT was recently announced that the War Office had decided upon 
having a series of experiments with rifled field guns in the neigh- 
bourhood of Okehampton. It has now been decided, we are 
informed, that the experiments shall begin on bene ye lst, and for 
the purpose of carrying them out a camp be formed 
Okehampton Park. The troops to be encamped will 
command of Lieutenant-Colonel Tod Brown, C.B., 
will consist of E Battery, E Brigade, 
C Battery, 25th Brigade, Royal Artillery; and 
the 10th Brigade, Royal Artillery, to sel 
manding officer of the Royal Artillery in the district. 

A CHATHAM correspondent writes :—In consequence of the 
of skilled mechanics which exists in the shipbuilding - 
ment at several of the royal dock some of the i 
connected with those establishments have been sent to certain of 
the great shipbuilding yards on the Thames for the YY of pro- 
curing hands for the Government dockyards, Up to e t 
time, however, little or no has attended the efforts to 
induce mechanics to leave the private yards and transfer their 
services to the Admiralty. The principal reasons assigned by the 
workmen for declining to enter the public yards are the low 
scale of wages and the system of classification at those establish- 
ments, 

THE average freight car mileage per in Prussia for the 
twenty-two years ending with 1872 mand 9608 miles ; but on those 
of them which have an important coal traffic it was but 7536 miles. 
Most of the coal cars—and some 32,000 are used—in Prussia can be 
lyaded and unloaded only at the sides by shovels. Improvements 
are being introduced, however. It is evident that the low price of 
labour in Germany has prevented the giving of much attention to 
labour-saving methods and machinery. Schwabe, who has made a 
special vw i of and published a book on the ish railroads, re- 

ds the ext of the use of turntables and car transfer 

tables and the application of hydraulic and steam machinery to 
simplify and cheapen switching, which on several German roads 
requires one-half to three-quarters as much — service as the 
i 109 to 116 per 


ak 


: 








hauling of en and on one has now 
cent. of the regular freight train service. 

THE Official Gazette of Berlin calls attention to the rapid pro- 
gress made in increasing the naval of since the 
creation of the North German Bund in 1867. ing to the 


a Meld dave in. 1054, the seamen at Binsionn to Remaees 
seven ironclads, two avisos, four its, twenty-eight 
torpedo vessels. OF thane thets can Ail to enetvadiion ate om. 
clad frigate—the Great Elector—three ironclad boats, two ironclad 


corvettes, four other corvettes, two avi three torpedo boats, 
and one gunboat. These numbers, says the Gazette, represent a 
total addition of 23 ships, with 143 and engines of the 
power of 71,640 horses, to which should which 


added six ships 
are required for harbour and pilot service, &c. A 
addition has been made to the efficiency of the manufacturing 
naval establishments. At Dantzic, for instance, the has 
been altered so as to be in accordance with present requirements ; 
it has been connected with the Vistula by a cutting, and 
tions are being made for building a floating dock. In Eherbeck 
near Kiel, three stocks have been constructed, on one of 
which the ironclad Frederick the Great was built; a large iron 
floating dock has been erected in front of these stocks, pn 
basins have been begun, and three dry docks are nearly comp] 
At Friedrichsort a spacious harbour, with all the necessary ap- 
pliances,” has been made; at Wilhelmshaven the harbour and 
ing e and the works for introducing good 
drinking water into the commercial harbour have been entered 





readily be made. 


upon, 
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CULLEN’S PATENT STONE GEAR. 


THE NEWRY FOUNDRY COMPANY, ENGINEERS, NEWRY. 


We illustrate above a novel 
system of grinding wheat, 
which deserves a good deal 
of attention. Very little 
description is necessary. It 
will be seen that the bed 
stone, instead of being fixed 
as usual, is set in a kind of 
frame or saucer supported on 
a tubular shaft, and that this 
bed stone revolves in one 
direction while the runner 
revolves in the opposite 
way, At the first glance it 
would appear that there is 
very little in this. The re- 
markable feature is that from 
evidence placed before us we 
are left no room to doubt 
that a single pair of stones 
thus fitted will grind as 
nearly as may be three times 
as much wheat in a given 
time as a pair of mill stones 
worked in the ordinary way. 
The stones are driven by two 
belts, one open and the 
other crossed. The top stone 
A is carried by the spindle 
B and driven by the pulley 
C, while the bottom stone E 
is driven by the pulley H. 
The hand wheel I regulates 
the feed, while J is used for 
adjusting the stones or “ tem- 
pering the grist.” K_ is the 
foot - step for the hollow 
spindle, fitted with friction 
plates. 

The stones are driven at 
about the usual velocity— 
say, 108 to 112 revolutions. 
Now, at first sight it would 
appear that precisely the same 
results would ensue if the 
top stone of an ordinary mill 
were driven at twice the 
usual velocity ; but this con- 
clusion would be erroneous. 
Any attempt to overdrive 
an ordinary mill makes the 
flour too hot, and for this 
reason there is a certain 
normal velocity which can- 
not be exceeded. In Cul- 
len’s patent mill, although 
the relative velocity of the 
two stone faces is just twice 
as great asthe normal velocity, 
there is no overheating what. 
ever. The mill runs quite 
cool, and as we have said, 
brings down about three 
times the ordinary quantity 
of flour. The result seems 
to be brought about in the 
following way : When wheat 
is ground in the ordinary 
way, the centrifugal force 
and the angle cf the cut in 
the stones forces the flour to 
the periphery across the face 
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of the fixed stone ; but in il 
the Cullen mill, both stones i 
being in motion, each helps ii 
the corn to the edge, and the I! 
corn consequently leaves the il 
stones much more rapidly 

than it would do if one were | 
at rest. In practice it is 
found tiiat the speed of the iit 
stones in the Cullen mill M 
may be brought up to 30ft. Ti 
per second at the periphery, 


or say 127 revolutions per minute for a 4ft. 4in. stone without | 


heating the flour. 

The gear is manufactured by the Newry Foundry Company, 
Newry, Ireland, and has in practice been found thoroughly suc- 
cessful in every respect. 








THE ATCHISON BRIDGE. 


Ws publish this week the first of a series of illustrations of a 
very fine bridge, only just completed, spanning the river Missouri, 
at Atchison, Kansas, U.S. The bridge is remarkable as 
ing one of the longest “swings” in existence. Although it is 
impossible, within the limits at our disposal to give all the 
drawings of this bridge in a single impression; we shall give a 
simple description of the structure here, as our illustrations 
will in a great measure explain themselves. The bridge fulfils 
a twofold purpose, being intended for the road traffic of the 
town of Atchison, and to accommodate the railway traffic of no 
fewer than seven railway companies as well. These companies 
are the Atchison, Popeka, and Santa Fé Railways; Atchison and 
Nebraska Railway; Missouri Pacific Railway; and Central Branch 
Union Pacific Railways, all of which have their termini in 
Atchison ; and the Kansas City, St. Joseph, and Council Bluffs 
Railway; Hannibal and St. Joseph Railway; and the Chicago, 
Rock Island, and Pacific Railway, which connects at the east 
bank of the river. The bridge was built by the American 
Bridge Company of Chicago, from the designs of its engineers, 
Messrs. W. G. Coolidge and E. Hemberle. bridge has a total 
length of 1150ft., withembankment approaches of 2000ft.—1500ft. 
on the east bank or Missouri shore, and 500ft. on the west bank. 

The width of the river at ordinary high water is about 1100ft., 
and the greatest depth 54ft. The greatest depth at low water is 
54ft.; the depth to the rock from low water line varies from 
22ft. on the west bank to 80ft. on the east bank. Thé rapid 
current of the river and the uncertain character of its sandy bed 
required that the piers should be sunk by pneumatic process to 
a secure foundation on the bed rock. The work was commenced 
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in October, 1873, and completed July, 1875. The substructure 
consists of two abutments and four piers on masonry of the most 
substantial character, in courses of 1}ft. to 24ft. in thickness, 
with proportionate beds well bonded and dowelled together and 
laid in hydraulic cement. The west abutment is founded on oak 
piles driven through firm clay to the rock. The east abutment 
is also on piles driven to a point 25ft. below low water. 

The pivot pier for the draw span is circular, 34ft. in diameter, 
and rests on a timber caisson which’ is 46ft. square and 20ft. 
high. The working chamber is 9ft. high, and divided into four 
compartments by timber partitions, the inside joints and seams 
being thoroughly caulked and made air-tight. This caisson was 
built on shore and launched, floated into position and sunk in 
30ft. of water, with a current of eight miles per hour—a protec- 
tion of piles being formed to break the force of the water and 
guide it to place. The caisson was sunk by pneumatic process 
through 30ft. of sand and clay in twenty working days. Access 
was had to the working chamber by means of a central wrought 
iron tube or shaft 3ft. in diameter; the air-lock, 5ft. diameter 
and 7ft. high, was placed on the top of this shaft. The excaya- 
tion was made by sand pumps, operated by a current of water in 
5in. pipes carrying up the material forced in by the compressed 
air of the working chamber, jets of water being used to disinte- 
grate the clay and compact sand. The machinery for compress- 
ing the air was located on the bank of the river, and the air 
conducted in flexible pipes to the caisson. ry tracks on 
trestle work and floats were constructed for transporting the 
stone to the piers, where it was laid by two large floating 
derricks. 

Piers 3, 4, and 5 have a base of 24ft. by 52ft., and are 9ft. by 
26ft. on the top, under coping. These rest on timber caissons 
2ft. by 52ft., 18ft. high, with working chamber 9ft. high. ‘These 
caissons were built on piles in position, and lowered 
into the water, and sunk Se the sock ch-aidagtivet 62ft., 75ft. 
and 78ft. respectively, in the same manner as the pivot pier. 
The time required in sinking was about thirty days for each 


caisson. 








The superstructure is of wrought iron, and consists of a draw 
365ft. total length, giving 160ft. clear way on each side, and 
three fixed spans 260ft. each. The spans are designed for a 
moving load of 25001b. per lineal foot. The bridge has a clear 
width of roadway of 18ft. for the highway and railway on the 
same level. The grade of the bridge is 12ft. about the highest 


water. The side-walks are outside of the trusses, supported by 
the projecting floor beams, which are suspended from the pins at 
each panel. trusses of the draw span are 28ft. high at the 


ends, and 36ft. high in the centre over the pivot pier. The engine 
for operating the turntable and end adjustments is placed 
between the trusses on the level of the intermediate lateral 

cing, and connected with the turntable gearing by two 
upright shafts. The turntable is composed of a circular girder 
of wrought iron, trussed with radial rods to the centre casting, 
and rests on chilled cast iron wheels, having an upper and lower 
track of steel. The trusses of the fixed spans are 28ft. high. 
All the joints are with pin tions. The bottom chord, or 
lower member of the truss, is composed of eye bars, and the 
upper chord is formed of angle and plate irons riveted her. 
The struts, or “posts,” are of a form recently adopted by this 
company, composed on an I-beam and two ribbed channels irons, 
80 proportioned and combined as to avoid the use of cast iron in 
the joints, and allow all parts to be accessible for painting. 











HINDLEY’S VERTICAL ENGINE. 

THE accompanying engraving illustrates an extremely neat 
little vertical engine, constructed by Mr. E. 8. Hindley, Bourton, 
Dorset, and exhibited by him at the Taunton show. In some 
cases these engines are combined‘with a very nice little ver- 
tical boiler, and the whole arrangement is so good and so well 





carried out, that it is well worth the attention of those who 
require small power. The engine we illustrate has a 34in. cylinder 
by 64in. stroke, and is rated at 14-horse power. The crank shaft, 
it will be seen, runs in a long pipe bearing, and the pump and 
valve spindle are driven by the same eccentric. The price is very 
moderate, 








THe GERMAN FIELD RAILWAY DEPARTMENT.—The Reichsanzeiyer 
publishes an account of the field railway department in the German 
army. The first duty of this department, it says, is to make as 
rapid and accurate a reconnaissance as possible of the railways to 
be destroyed or restored, so as to obtain some idea of the extent 
of the work to be done, and of the material and labour which will 
be required. , When the n ents have been made 


ecessary arrangem 
for destroying or restoring a railway other detachments take over 
sections of the line, while the 


the management of the 

reconnoitering detachment goes to the + with the army. The 

principal lines‘of railway in Saxony and Bohemia were restored in 

this way in 1866. The most important work performed by the 

field railway department during the war of 1870 was the construc- 

tion of the y round Metz, from Remilly to Pont-a-Mousson. 
i h is about five miles long, was built in thirty-three 


This line 
days by’ en, under the direction of two companies of 
pioneers. One of the most difficult works of restoration was that 


of the tunnel of Nanteuil, the western outlet of which was stopped 
up for a distance of 40ft. A new opening was made and cased 
round with strong wooden beams, but these were broken through 
by the suyerincumbent rock, and the whole work had to be done 
again through another part of the hill. Other important achieve- 
ments were the reopening of the tunnel of Armentiéres at Meaux, 
the restoration of the bridge across tlie Marne, on the railway from 
Paris to Strasburg, and the construction of establishments for 
unshipping and laying down the whole of the artillery matériel 
used in the siege of Paris. The experience gained during the war 
not only showed the value of a field railway department, but also 
the necessity of ing it more etfectually, and especially of 
giving its members some military training in time of peace. This 
has now been done by the establishment of the railway battalion. 
It consists, when on a footing, of four companies, and is 
recruited from artisans of various trades, so that it contains a fixed 
proportion of men for each of the various de ments of railway 
work, as well as of smiths, carpenters, and miners. The only men 
admitted into the railway battalion as one-year volunteers are rail- 
way and mechanical engineers. They are practically taught the 
construction of railways, railway stations, bridges, and tunnels ; 
and in order to. make them thoroughly acquainted with all the 
details of railway work, they are made to take part in the construc- 
tion of new lines, both under the State and under private com- 
— and to assist in repairing damages caused to rails and 

idges by railway accidents. In order to give them practical 
training in the ay ape of railways, a military line has been 
laid down between in and the new artillery shooting-ground at 
Zossen. This lineis uj pe of six precy = one get ength, = 
has three stations, and is it w entirely by the 
railway battalion. When mobilised the battalion will p: e eight 
construction companies and four service companies. Qf the 
former each will, have a small transport column to convey the 
necessary implements for railway construction, and of the latter 
each takes under its ae a section of from six to nine 
.miles, giving it up to the civil railway administration as it advances 
with the rest of the army. The service companies contain drivers, 
stokers, telegrap 


hists, railway guards, and every other kind of 
employé required for the railway service. The battalion is ht 


up to its war by calling in the officers and men on fur- 
lo’ and also the i artisans, &c., employed on the 
= , who are for this purpose regarded as 


German railways gen 
the landwehr and reserve of the battalion. 
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FOREIGN BOILER LEGISLATION — GERMANY 
AND PRUSSIA. 


To complete the transcription of the laws relating to 
steam boilers in Prussia and the German Empire, we pub- 
lish this week the latest amendment passed in 1872, which | 
repeal 
object was to lay before our readers as copious an amount of | 
suggestions bearing on this subject as possible, we, in | 
furtherance of the intention expressed in our introduction 
of the subject, April 2, have published the whole én extenso. 
We onal, however, call attention to a necessary cor- 
rection in page 289, where, instead of the words “still 
remain in force,” read, “no longer remain in force.” 
B.—Law Retatixc To THE Usk oF Steam Bowers, May 8, 1872. 

Section 1. 

Owners of boilers, or their legally appointed repr tatives, 
as well as the workmen entrusted with the supervision of the 
boiler, are bound to take care that, during the working, the safety 
apparatus prescribed by the Act of Permission be used in accord- 
ance with the Act, and that boilers which are in a dangerous 
condition be not worked. 





Section 2. 

Whoever acts in opposition to the duties imposed on him in 
section 1 shall be fined 200 thalers in money, or be imprisoned 
for three months. 

Section 3. 

Owners of boilers are bound to permit an official inspection of 
the working by appointed experts, to place at their disposal 
the workmen and tools necessary for examining the boiler, and to 
bear the cost of the inspection. The Minister of Commerce, 
Trade, and Public Works has to issue the further details for the 
execution of this order. 





Section 4. 
All orders which do not agree with this law, especially the | 
law relating to steam boilers of the 7th of May, 1856, are hereby | 
repealed. 
C.—REGULATION FOR THE EXkcvuTION OF THE Law or May 3, 
1872, ConcERNING THE Usk oF STEAM Borcers. 
Based on the order in section 3 of the Act of May 3, 1872, 
concerning the use of steam boilers, the following is ordained :— | 


Section 1. 


Every boiler which is worked shall from time to time be sub- 
jected to a technical examination. It is of course permitted to 
make exceptions to this rule, so far as it appears advisable in the 
interests of public safety. 

Section 2. 

The technical examination is for the purpose of ascertaining 
the state of a boiler, especially its agreeing with the conditions | 
of the Act of Permission and the conformity to the rules in the 
use of the safety precautions which are prescribed either generally 
or by the Act sanctioning the works. 

Section 3. 

The examination respecting boilers in mines, mineral and salt 
works, to which the rules of the general laws on mines of June 
24, 1865, apply, must be conducted by an engineer of mines; in 
all other cases, by the experts appointed for the purpose by the 
State authorities. The names and residences of the same, with a 
description of the district over which their authority extends, will 
be published in the official gazette. Portable engines—Jlocomo- 
biles—belong to the district in which their owner or his agent 
lives ; steamship boilers to that in which the vessel winters, or 
in case this takes place in a foreign port, to the district in which 
it has its head-quarters. 

Section 4. 

Boilers whose owners belong to an association which under- 
takes a regular and careful supervision of boilers can be exempt 
from the official revisions, with the sanction of the Minister for 
Trade, Commerce, and Public Works. A public announcement 
must be made in the official gazette When an association either 
receives such a permission or has the same withdrawn. In | 
exceptional cases, boiler owners who have made arrangements 
for a regular supervision of their boilers can receive the same 
permission. 

Section 5. 

The above-mentioned associations have at the end of every 
year to hand in to the Imperial Royal Government—i.e., to the 
high bailiff, higher officers of mines, and in Berlin to the Presi- 
dent of Police—a register of the owners of boilers who belong to 
the association, with a statement of the number of boilers used 
by them in the district, as well as a review of all the examina- 
tions which have taken place during the year, showing their 
character and result. They have further to give immediate notice 
of every boiler received into their association or discharged from 
it to the expert officially appointed to the district to examine 
steam boilers. The published yearly reports are to be laid regu- | 
larly before the Minister of Commerce, Trade, and Public Works. 
The prescriptions in the first sentence apply also to individual | 
owners of boilers—section 4—who are exempt from the official | 
examination. ' Y 

Section 6. 

The official examinations consist of an external and an internal 
one. The external one must be repeated every two years, the 
internal one, when both must be made simultaneously, every six 
years. 

Section 7. 

The external examination consists especially in testing the | 
entire working arrangements of the boiler. An interruption of 
the works can only be demanded when signs of deficiences likely 
to become dangerous exhibit themselves whose existence and 
dimensions cannot otherwise be determined. Sections 3, 4, and 
5 of Law of 1856 are here repeated verbatim. ! 

Section 8. 

The internal examination extends especially to the general | 
condition of the boiler; it embraces also the testing of the | 
strength of the plates, and the state of the inside of the boiler. 
It is always combined with a test by hydraulic pressure, accord- | 
ing to section 11 of the General Law of 1871. For this purpose | 
the working of the boiler must be stopped. The examination | 
is particularly to be directed to the condition of the plates, rivets, | 
and fastenings of the boiler inside and outside ; as to the flues 
and tubes, and to the stays, when it must be seen if the dura- 
bility of these parts has been endangered by wear, and the tubes 
which are fixed like those in locomotives must if necessary be 
removed; to the condition of the feed-water pipes and manholes; 
to the state of feed and steam valves; to the condition of the 
junction pipe between the boiler and manometer, as well as to 
the other safety apparatus; to the state of the fire-box, bridge, 
and flues outside and inside the boiler. The bedding or jacketing 
surrounding the boiler must be removed from the part ta he 
examined when the examination cannot be sufficiently carried 
out by entering the flues, or in any other aimple manner, or 
must be entirely removed when it is absolutely necessary, 








JuLy 23, 1875. 





THE ENGINEER 








Section 9. 

If on examination irregularities are discovered the official can 
in his discretion order a repetition of the external examination in | 
the following year. If an examination shows a deficiency which 
is attended by danger, and if the same he not immediately reme- | 
died, the examination must be repeated ab initio after a lapse of | 


examination the boiler be found in such a condition that an im- | 

immediate accident might follow, the working of the same must 

be instantly forbidden until the danger is removed. Before the 

recommencement of work the entire examination must be | 

repeated in this case, and the conditions fixed under which the 

permission is given. 
Section 10. 

The external examination can take place without previous 
notice being given to the owner of the boiler. The owner is to 
be advised of the intended internal examinaton at least four 
weeks previously; the expert shall come to an understanding 
with the owner in choosing the time of the examination, so as to 
hinder the works as little as possible. Portable engines are to be 
placed ready for inspection by their owners, or their agents 
during the current year of revision, on request at some place 
chosen within the district of revision. At the examination of 
steamship boilers the journeys of the vessel must not be inter- 
fered with. The internal examination of steamship boilers is to 
take place before the commencement of running in every year. 
In case the owner of a boiler does not comply with the request 
of the official appointed for the examination to place the boiler 
ready for inspection, the further working of the boiler is to be 
prohibited by the police. The owner of the boiler must place at 
the disposal of the official, when requested, the necessary 
assistants, without remuneration. 

Section 11. 

The owner of every boiler must possess a revision book, which 
must be kept in the vicinity of the boiler, to which book must 
be attached the certificate which has been granted in accordance 
with No. 6 of the Instructions for carrying out the trade order 
of June 21, 1869, or the previous orders referring thereto. The 
results of the examination must be entered in the book. The 
expert must send a copy of any remarks made to the police of 
the district in which the boiler stands. The police have to see 
to the removal of deficiencies and irregularities. 

Section 12. 
The expert must at the end of each year send in to the 
mperial and Royal Government of the district (in Berlin to the 

president of police) a list of all the boilers examined by him 
during the year, which must contain the name of the district in 
which each boiler stands, the name of the owner, the purpose 
for which the boiler was used, the date of revision, and must 
describe in a few words the general conditions found. 


Section 13. 
For the external examination of every boiler a fee of 5 thalers 


must be paid. If there be several boilers in the same workshop 
the full charge will only be made for the first boiler, for each of 





the remainder the half, i.e. 2°5 thalers, must be paid, when the 
examination takes place within a year, and this must be so unless | 
some great obstacle prevents it. If the examination extend at | 
the same time to the interior of the boiler, then in every case 
for each boiler 10 thalers. 

Section 14. 

If the extraordinary examination in Section 9 take place out- 
side the radius of the residence of the expert, he can claim the 
daily fees and travelling expenses in this case made and provided. 

Section 15, 

Fees and expenses—Section 13 and 14—will be obtained from | 
the police authorities of the district where the examination takes 
place, who shall fix and claim the amount frum the owners of 
boilers. 

Berlin, June 24, 1872. 








THE MANCHESTER EXHIBITION. 


(From our Special Correspondent.) 

It is not my intention to weary your readers by referring to | 
the absurd toys and other articles which disfigure the exhibition, | 
and I have now completed my general inspection, though there 
are still a few, and in some instances important, exhibits which 
I shall take another opportunity of inspecting and describing, 
when I may dind some articles worthy of notice which have 
hitherto escaped my attention. 

In the ground at the rear of the building are several very | 
interesting articles which I fear will escape the attention of most 
visitors, few of whom will have the courage requisite to wade 
through the dirt, and pick their way through the heaps of 
timber, castings, and other miscellaneous objects in order to | 
examine. Having ventured into this wilderness, I noticed a 
very large German coal-ash washing machine, made by the 
Humboldt Engine Works Company, near Denby, on the Rhine. | 
In this machine, which is rather an extensive structure, the 
ashes are raised by an elevator formed of buckets, travelling on 
an endless band, and emptied into a revolving perforated drum 
placed at the top of the machine. This drum is divided into | 
three divisions, one end having holes of large diameter, the 
central compartment medium-sized holes, and the other end very 
fine apertures; the large ashes falling through the largest 
holes fall down a shoot outside the machine, and the coal and 
clinkers are separated by hand. The fine dust falls down another 
slide at the opposite extremity of the machine, and is used for | 
manure and other purposes. The medium-sized ashes pass from | 
the central compartment of the drum into a hopper, from which | 
they pass into a tank filled with water. Adjoining this tank, 
connected with it, and on the same level, there is another of 
about the same dimensions, into which water is pumped by an | 
ordinary bucket pump from the tank under the machine, made | 
to receive the water after it has washed the coal, the same water 
being used over again. In the cistern is a solid diaphragm, | 
fitting very loosely, and having a vertical reciprocating | 
motion. By the movement of this diaphragm the water is forced 
up in a series of pulsations through the perforated false bottom 
of the tank containing the ashes. Owing to the superior specific | 
gravity of the elinkers they do not rise so high on the wave, if 
I may so term it, as does the coal or ignitable material; con- 
sequently the clinkers are carried off by the stream of water over 
an overflow placed at a lower level than that intended for the 
coal. The outlet for the clinkers is protected by a three-sided 
box, up which the clinkers must pass, and thus the coal is pre- 
vented from passing into the wrong channel; the outlet for 
the coal, on the contrary, is quite open and of the full width of 
the tank. The wele over which the eliabere yous osm be altered 


in level, while the other weir for the coal is stationary ; the differ. 
enoe of level between these two weirs has to be regulated in 
socordance with the difference in the specific gravity of the coal 





, concussions to which they are exposed. 
| articles, and with no person to draw the attention of visitors to 


| together. 


and clinkers operated upon. Both articles are delivered into 
baskets to enable the water to drain freely from them. The 
machine exhibited will wash ten tons of ashes in an ordinary 
working day, and requires about five-horse power to drive it. 
The amount of fuel obtained from the ashes varies from fifty to 
seventy per cent. of the weight of ashes, and if this statement is 


s to some extent the Act passed in 1856 ; but as our | time sufficient for re-establishing the prescribed state. If at the | correct a very considerable saving of fuel must be effected. 
| Cl 


Close to this machine are some very nice specimens of crank 
forgings exhibited by Messrs. Joseph Webb and Co., comprising 
a double-throw crank shaft 4in. in diameter and 7in. throw, and a 
treble-throw crank shaft 3}in. diameter and 5jin. throw. 

In the wilderness are two machines contributed by Messrs, 
William Bowser and Sons, which have been of considerable ser- 
viee in moving the heavy machinery—namely, a large derrick 
erane with a movable jib and a locomotive steam crane. In the 
same neighbourhood an Ingersoll rock drill is shown by Messrs. 
Le Gros, Silva, and Co., operating upon a block of granite. [ 
was informed by the attendant that the machine exhibited has 
been at work for two years, and taking into consideration the 
exceedingly rough usage to which such instruments are subjected, 
it looked but little the worse for wear. The principal merit 
claimed for this drill, which resembles in many respects the 
Burleigh drill, is the automatic feed, through the use of which 
the stroke ef the chisel or jumper is only lengthened when the 
rock has been pierced, and thus obviating the frequent breakages 
that occur when the feed is regulated by the miner, who cannot 
tell what progress the jumper has made or the exact nature of 
the material in which it is working at any particular moment. 
This drill is stated to have performed most excellent work in 
boring through black trap rock with sulphur veins and pyrites- 
perhaps the most severe teat to which it could have been sub- 
jected. Attached to the steam pipe in the vicinity of the Inger- 
soll drill is one of Hawes’ steam traps, which for compactness, 
cheapness, and simplicity, is far superior to most of the steam 
traps in ordinary use, which are cumbersome, complicated, and 
liable to get out of order. The trap | saw is called a jin., from 
the diameter of the steam pipe supplying it. It consists of a flat 
cylinder about 4jin. in diameter and 3in. high, and weighs only 
4¢1b. This cylinder is nearly filled by another made of brass 
and with slight curved ends. This inner cylinder is filled with 
spirits of wine and hermetically sealed. The steam inlet is at the 
top of the outer cylinder, and the water outlet at the side ; at 
the bottom of the cylinder is a small wheel attached to a screw 
spindle which presses the inner cylinder or valve against the 
orifice of the steam inlet pipe and closes it. By opening the 
valve the air escapes out of the pipes on first charging them, and 
when the steam reaches the trap the valve is screwed up until 
the inlet is closed. So long as pure steam remains in contact 
with the valve no escape can take place, as the expansion of the 
ends of the valve keep the inlet closed when once the valve has 
been set ; but when condensation takes place and water forms in 
the pipes, the valve contracts and allows it to escape, expanding 
again on the impact of the steam. 

In the same locality is a very fine double-cylinder semi-portable 
engine, of 12-horse power, supplied by Mexsrs. Robey and Co., 
engaged in driving the shafting on one side of the building. The 
same duty is performed on the opposite side by one of Messrs. 
Ruston, Proctor, and Co.'s eight-horse single cylinder portable 
engines, with one of the firm's patent spring stays between the 


| cylinder and the crank shaft bearing to provide for the expansion 
| and contraction of the boiler. 
, have been too frequently described in the pages of THe ENcincrr 
| to require repetition. 


Both of these types of engine 


Returning to the building, I noticed a very handsome show- 


| case containing an interesting collection of beautifully finished 


tools of various descriptions, such as chisels, gouges, axes, files, 
saws, hammers, &c., exhibited by Messrs. Bury and Co., Limited. 
A machine which I should like to have seen in motion is Messrs. 
Dodge and Co.'s file-cutting machine. It is claimed that this 
machine can turn out files equal to those cut by hand, and they 
are so constructed that the chisel can be removed in an instant 
when required to be sharpened. There are two machines exhi- 
bited, one for cutting round and half-round files, and the other 
for cutting flat ones. The former can make 930 strokes or cuts 
per minute, and the latter 1050 cuts per minute. They appear 
to be strong, well made machines, 2s they should be to stand the 
Hidden by surrounding 


it, is a magnificent set of pumps for working hydraulic presses. 
The workmanship and general finish is much to be admired, 
though the ornamentation is carried to excess, and is of a very 
meretricious character, and, to my taste, very inappropriate for 
machinery; but if properly attended to and situated, this would 
form one of the most striking articles in the Exhibition, and do 
justice to the exbibitors—the well-known firm of Messrs. E. T. 
Bellhouse and Co. A very neat model of Keen and Dence’s grain 
elevator is worthy of notice. It consists of an endless band fur- 
nished with buckets, and working in a casing, delivering the 
grain through a telescopic tube into the warehouse. The great 
merit of this elevator consists in the ease with which the level 
and direction of the bottom or inlet end can be altered to suit 
the varying positions of, say, barges in a tidal basin, from which 
the grain has to be lifted. Whittaker’s wheel-moulding ma- 
chinery differs from Scott’s machine which | described in 
a former letter, in several particulars. The wheel is moulded 
in a box placed upon the revolving table of the machine, 
the pattern being held at the extremity of a radial arm 
attached to a pillar fixed on one side of the table to 
the base plate of the machine. By this means the teeth of the 
wheel can be moulded with the machine, and at the same time 
the back can be moulded in another box, ready to be placed 
As soon as the wheel is moulded the box can be 
removed and another placed upon the table, and the moulding 
continued, and if the second wheel is of the same diameter and 
pitch as the first, the adjustment of the machine need not be 
altered. The machine can mould wheels from 3in. up to 14ft. 
in diameter. Up to 5ft. 6in. in diameter the wheels can be 
moulded on the table, but above that size a different arrange- 
ment is required. The arm and pillar are removed, and the 
former is bolted on to a slot in the table, a longer spindle is fixed 
to hold the pattern, and the wheel is moulded in the floor of the 
moulding shop round the machine, which is removed from the 
centre of the wheel by a crane when the moulding is completed. 


| The alteration of position requisite for the larger castings can be 


effected in about ten minutes. The advantages claimed for this 
machine are the superior steadiness and accuracy; that the 
dividing wheel is boxed up and kept free from dirt ; and the speed 
with which the pattern is raised in or out of the teeth. Being 
elevated above the floor, the moulder has not to stoop to his 
work, and he can mould frum three to four moderate sized wheels 
a day. 





ANOTHER GREAT TuNNEL.—An Anglo-Spanish company is 
stated to have been formed for the construction of a tunnel beneath 
the Straits of Gibraltar. The tunnel would extend between Tarifa 


and Algesiras; ite length would be 8 miles 1899ft, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ag oer a the opinions of our corre- 


spon 





IRON TRADE PROSPECTS. 


Srr,--As a reader of your valuable newspaper, I have for. the 
last four years paid particular attention to the weekly reports on 
the coal and iron trade. Judging from the past, and looking cafe- 
fully at the present, I am under the impression that we are in for 
a continuation of extremely dull trade, that may extend forjtwo or 
three years before a change takes place for the better. Instead of 
coal and ironmasters plaining of their losses and sufferings, it 
would be better for them to take a lesson from a prudent ship 
captain. He acts usually to his indications from the barometer, 
and the season of the year. He does not go about the deck mur- 
muring, expecting to get mercy from the winds and waves that are to 
come about him from the low state of the barometer, but snugs 
his ship and prepares for the worst, and when the worst comes he 
is not disappointed, 

In the year 1852 pig iron sold at 36s. and 37s, per ton, and from 
the present state of dull trade it may come to that ruinous price 
ugain. ‘Some people may say it cannot be made for that; it is not 
a question of what it can be made for;—what can it be sold for? 
For instance, can farmers grow wheat and pay the increased price 
for the labour, and sell at 40s, per quarter as they did a few weeks 
ago, with being losers by the sale? But the stern law of supply 
and demand gave them no alternative; so will it be with the coal 
and ironmasters. Let the latter look at the difficulty, and like men 

repare for the worst, although there is no harm in hoping for the 
st. 

Also Mr. Macdonald, M.P., is organising a new body of pitmen 
and ironworkers named ‘‘The Great Confederacy of i 
This confederacy at present numbers 135,000, and before the end 
of the year may reach 200,000. The chairman, Mr. Macdo: 
will then be ready for another crusade against the tyranny 
employers, as he calls us. The bankers in London who have sus- 
tained some losses from the late failures in the iron trade will 
tighten the screw. Foreign competition is cutting in upon us, 
Can any of your numerous readers or correspondents, or iron- 
masters, devise some means of solving this difficulty or meeting 
the danger which has already begun? NIMROD, 

July 19th. 








THE HEDGES BOILER AT TAUNTON. 

Sin,—In your correspondent’s able description of the trial of the 
Hedges vertical boiler, there are one or two points I should like to 
«raw your attention to. Your correspondent observes that “it 
is one of the great merits of the trials that no one knows till the 
last moment that they are to be made.” This certainly was well 
exemplified in our case. The Hedges boiler was tried without time 
for any preparation whatever. The consequence was that we had 
a length of chimney short, a defective foal pump, and a non-con- 
tracted exhaust, which owing tothe steam pipe and cylinder not being 
lagged, gates a great deal of waterinto thefunnel. Besides these 
minor disadvantages we had to put up with an unlagged boiler on 
a soaking wet day, and with an indifferent stoker who had never 
fired boiler previously. I hardly think it is fair under these cireum- 
stances to make a comparison with our naturally bad results and 
the extraordinary good ones of the Davey Paxman_ boiler, 
especially as no competition existed. 

Asa < of the unreliability of the trial of the Hedges boiler, 
it may be cited that whereas it was shown to be only capable of 
developing 2°55-horse power, it has been some time driving an 
engine indicating 5-horse power, at which work I shall be very 
happy to show the boiler to any one interested. To show that a 
boiler on this system can be very economical, reference may be 
made to the 14-horse power engine used to drive the pumps for 
water supply of show ground, The boiler of this engine consumed 
on average under 1}, ewt. of coals per day of 14 hours, the pump 
raising about 220,000 gallons 28ft. high. With all due deference to 
the steaming qualities of the Davey Paxman boiler, I am of an 
opinion that, if a stoker of ordinary ability was put to work a 
Paxman and a Hedges boiler, say, each of 4-horse power, he would 
more than probably waste more coal in the 3°1 square feet of grate 
surface of the Paxman than in the 2°18 square feet of the Hedges 
boiler. K. W. Hepees. 

6, King William-street, F.C., July 20th, 

FEED-WATER. 

S1r,— There is no subject in engineering more important 
and less uninaed than the action of feed-water in steam boilers 
With all the attention and investigation given to this subject, there 
is still a great amount of knowledge to be obtained before steam 
power is produced with efficiency and safety, to the boiler itself, 
and to the lives of those human beings in immediate vicinity. 

The plates of a boiler are exposed to, and stand between “‘ fire 
and water ;” of these two great destroyers, the latter is to be the 
more dreaded, for to its action on the plates is to be attributed 
the majority of our boiler explosions. tn land boilers each district 
has a different kind of water, and therefore a treatment to suit each 

icular case. In the marine boilers, however, ‘here is but one 
ind of water at command, and this contains a larger amount and 
a greater variety of impurities than the former. Many ingenious 
plans have been adopted from time to time to counteract the action 
of these impurities, but not with much success, till the surface 
condenser was introduced. By the adoption of pure condensed 
water, it was considered the whole difficulty was disposed of ; but 
another of more vital consequence arose, viz., the life of the boiler, 
many boilers were completely worn out by the corrosive action of 
the «distilled water in a comparatively short time. The cause of 
the deterioration was generally attributed to galvanic action, 
smal] particles of copper from the condenser tubes or feed pipes 
finding their way into the boiler, set up a galvanic action to the 
wasting away of the iron. An attempt has of late years been 
made t» counteract this action by causing the feed-water to pass 
through a charcoal filter, but with no better result; and as the 
Admiralty is about to adopt a similar method for a war ship, a 
few words concerning the action of pure water en iron may be of 
some interest to your readers. 

It has long been known that iron immersed in pure water— 
devoid of air, and consisting of its elements only, viz., oxygen 
and hydrogen—does not rust, and even polished iron is not tar- 
nleheds It_ is’ this property, coupled with the absence of any 
ingredient that would in any way form a scale or non-conducting 
coating on the internal of the boiler, that the advocates of 
their faith upon. Doubtless if this 


the pure water system. 
end could be attained we wenld reach perfection in the working of 
ee i may look at first sight, 
a 


boilers ; but however 
polished iron when elements have a 
— tenacious oe for each other han : temperatures, 
omes quite a different q these 
action of heat, lose this BP br when { 
oxygen — oy = iron agp te 
gets washed off by the circulation, 
until the ‘hichess is considerably 
through. The surface has very much the 
some acid had done the work, those portions 
of the black oxide, or where the slag protects 
exposes the reed or grain of the iron, and where 
hosangpnceme holes or pitting is the result. As oxide 
detached the impurities in the iron, such as sulphur, phosphorus, 
silica, and carbon, b also detacl a are distributed 
throughout the boiler; the water xow is no longer in a pure state, 
and it is well-known these substances have an increased affinity 
for iron with an elevation of temperature ; more i woul, 
bor become solvents, should they, by the action of heat and the 
oxide of iron, become acids, such as sulphuric or acids, 
the presence of which in a very diluted state would easily account 
for a second process of deterioratior, 
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There is some little explanati¢n required in the earlier stage of 
this theory, the conditions being that steam be in contact with 
iron at a high epumentaren tin nih d very much and 
vary with the design or construction of the boiler. e corrosive 
action will be most active in those parts where the steam is con- 
fined, and has not easy means of escape from the generating sur- 
face; those parts devoid of water become overheated from the 
action of the fire on the outside, while the steam undergoes decom- 
position on the inside, 

The advocates of the pure water theory endeavour to meet the 
difficulty by introducing limestone into the hot well or even in the 
boiler itself, with the intention of impregnating the water with 
the carbonate of lime, in order to produce a slight scale or coating 
in the internal surfaces, but without the desired effect, And the 
explanation is not far to look for, the idea being that when rain 
water at a low temperature percolates through limestone strata 
the carbonic acid in the water dissolves the , thus pro- 
ducing a solution of the limestone salts. Now, with limestone in 
the feed-water tank, water at a low temperature and carbonic 
acid do not exist, these two conditions being essential to dissolve 
the limestone, . th . water has as little effect on 
limestone at a high temperature as it has on iron at a low one. 

This requires no further evidence to show that it is absolutely 
impossible to work iron boilers with absolutely pure water any 
length of time without an internal protective coating. This 
coating may either be a metallic one, or one formed by the action 
of heat on an insoluble salt; if the former, it should be a metal 
not affected by the vapour of water at the temperature due to the 
boilers under pressure ; should the latter mode be adopted there 
isan inexhaustible supply in the sea water. But here a spectre 
rises before the eyes of some of our old-fashioned marine engineers, 
and they see inscribed incrustation, salting-up, burnt boilers, ex- 

&e. There is an old stereotyped law known among marine 
engineers—and given by them in amswer to the Board of ex- 
aminers—stating that it is hig amgerous to work boilers at a 








density greater than ¥. But is this law correct ? From deductions 
made a few years ago by the writer, and since carried into practice, 
there is evidence to show the above law has no foundation in 
fact. And there are steamers now running with sea-water in their 
boilers so , that the ordinary salinometer fails to indicate 
the density. y do not salt-up, but, on the contrary, have a 
thinner scale, and the whole interior is in a much better condition 
than if worked in the ordinary state. 

Here then the water that was considered objectionable from the 
great amount of its impurities contains those very i dients 
that become the protector of our marine boilers. And where the 
water space is not too confined, the circulation good, all the 
internal parts accessible for cleaning, and care taken to have those 

thoroughly cleansed from time to time, there need be no 
esitation to adopt higher pressures, or any fear of excessive in- 
crustation or salting-up, by working marine boilers at a much 
higher density than what is generally considered to be the 
stan 


JoHN Watt, 
Birkenhead, July 20th. 





RETARDING RAILWAY TRAINS WITHOUT THE APPLICATION 


OF BRAKE BLOCKS, 


Sir,—When so many frightful collisions are occurring on the 
railways, any scheme that is calculated to give the engine-drivers 
more command over their fiery steeds ought to meet with thought 
ful consideration. Some attention has of late been given to the 
improvement of brakes, and while it is good to be able to drag the 
wheels of the chariot, when required, it is also desirable to have 
full control of the bridle reins of the horses. The valve regulator 
invented by Mr. Huntley some years ago has been proved to be 
the best contrivance ever discovered for stopping a loccmotive 
engine. It ists of a cireular sheave acted upon by the straps 
of the eccentric and regulating the lead as well as the 
travel of the slide valves at the pleasure of the engine man. Ina 
single moment he can cause the full force of the steam to act asa 
holding-power resisting the onward progress of his train without 
reversing the engine, the piston forcing the steam back into the 
boiler to eighty-five per cent. of the stroke, when compression 
takes place up to ninety-five per cent. of the stroke, then 
exhausting as regularly as if the engine were p ing, and | 
continuing to do so until the wheels are held, which can be done | 
if approaching in three or four strokes of the engine, little 
or no jerk being felt, the piston acting against the steam asa) 
spring buffer. From the way in which the steam can ay ng it 
is quite evident that the retarding power is greater the 
tractive power; so that whatever load an engine could take 
>, Se oe: The 
steam can employed to suit any gradient engine can 
ascend, and the desired speed of the engine, lubricating the 

in the same way as when i When the 
engine begins to on the rails, the slide valves can 
be so adjusted by the valve regulater as to admit the whole 
re of the steam into the cylinder at the commencement of | 
the stroke, and only half the pressure at the half stroke, thus 
making the motion more equal, and the wheels less liable to slip. 
When approaching a station or stopping place the slide valves can 
be so adjusted as to act as a shut-off valve, which prevents the | 


ingress of air and any deleterious matter into the cylinders through | 





the exhaust ports. The engine-man can stop the train at the 

proper place by employing the steam either to propel or to retard, | 
as the case demands. Mr. Huntley is no mere schemer, without | 
knowledge, but a practical engineer, with the experience of more 
than half a century, and has reached a period of life far beyond | 
that attained by the generality of mankind, and is still as bright | 
and enthusiastic as ever. e was nearly ten years in the | 
employment of Messrs. Robert Stevenson and Co., Newcastle-on- | 
Tyne, where he erected the first locomotive engine that ever drew 
a passenger train, and ran it on the Stockton and Dariington Rail- | 
way in 1825, That engine is now placed on a pedestal in front of | 
the railway station at Darlington. He also started the first | 
locomotive that ever drew a nger train in Scotland. This was 
on the Glasgow and Garnkirk Railway in 1831. In 1833 he started 
the “‘Earl of Airlie,” constructed by the late Messrs. J. and C, 
Carmichael, Ward Foundry, Dundee, the first locomotive engine 


| 





made in Scotland, and the first ever seen north of the Tay. Mr. 
Huntley was sw ‘tendent of the engines and per t way on 
from 1833 till 1839. The “ Earl 


the Dundee and Newtyle Railway 
of Airlie” was fitted with the Messrs. Carmichael’s reversin 
gear, the slide valves being worked by one fast eccentric for eac. 
cylinder. Mr. Huntley has adopted the same method for 
working the “‘ valve regulator,” the only scheme, in my opinion, 
yet devised that can make the locomotive engine safe 
or road-worthy. It is simply impossible to stop the 
engine on so short notice with the “link motion.” All that can 
be done is to reverse the engine, and turn on the steam, 
This is attended with great d r. I remember very well a sad 
ident that happ on the Dundee and Perth Railway about 
twenty years ago. On the old wooden bri across the Tay at 
Perth, one of the lines being under repair, the traffic both w: 
had to be conducted on the other line. The driver of a 
train coming up from Dundee had passed the signal to stop before 
he came on to the bridge, and thus came into violent collision 
a ber of p ger carriages that were being pushed over tothe 
shed at Barnhill on the — side of the river. Mr. Craigie, 
the station-master.at Perth, a gentleman whom everybody 
esteemed, being in on@%f the carriages, was killed. The driver, 
after reversing his and turning on the steam, leaped off the 
engine and saved his The fireman also leaped from the other 
side, and he too was saved ; but the engine being reversed and 
the steam full on, ran back with great , and had its 
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| each end, and crop angle-iron 4in. by 4in. by 








at the quay-side goods yard of the North-Eastern Railway. Whilst 
a locomotive engine was pulling a number of wagons up the incline 
towards the tunnel it came to a standstill—it was supposed through 
having a deficiency of steam—-and began to run back with great 
force. The brake was applied, but it wasof comparatively no use, 
as the train still kept running backwards, until it crash i 
the wall at theend of the yard. The result was that the and 
a portion of another wall adjoining the old gas company’s yard were 
completely destroyed. Onobserving what was likely to take place the 
engine-driver | stoker emeed off the engine, and they had 
hardly done so, when the wall fell, and caused great damage te the 
wagons, Accidents of this kind could not happen with a locomo- 
tive engine fitted with Huntley’s valve tor, because, not 
being reversed, it could have no tendency to run back, the steam 
acting to retard in the two cylinders at full pressure, which can 
be compressed to double the pressure before the exhaust-port 
opens. This is no mere Seer. An enue Sites with the valve 
regulator was tried on the North-Eastern Railway some years ago, 
and was run for a year or more ; and was found to act in every way 
in which I have stated, the valve regulator has been 
extensively applied to steamboats, and we have four at present in 
the Tay using it—viz., Fairweather, Pride o’ Scotland, Gazelle, 
and The May, which is quite a new boat—I cannot understand why 
it is not universally on the locomotive engine, when it can be 
so easily applied and the cost so trifling. J. M. 
Dundee, July 13th. 





THE MANCHESTER EXHIBITION. 


Sir,—Being readers of your valuable paper, we notice in your 
marks of Exhibition for Economy of Labour, Manchester, you 
and Company are exhibiting the 
strongest combined punching, shearing, and angle cropping ma- 
chine. We must say that your Manchester correspondent is under 
@ wrong impression, as our makers, Messrs. Westray, Copeland, 
and Company, of Barrow-in-Vurness, are exhibiting one of our 
patent combined punching, shearing, and angle cropping machines, 
which will punch 1}in. by ]jin., shear 1}in. , 30in. at 
on web, idin. in 
the rivet ; punching is allowed to be the severest test. We may 
say that there has been l4in. holes into l4in, plate punched with a 
similar machine. BEESLEY AND Sons, 
Abbey-road, Barrow-in-Furness, July 12th. 


re 
say that Messrs. De 








FOG SIGNALS, 

Srr,—In your impression and leader of the 17th inst. in refer- 
ence to coast fog signals, I see you attribute the parabolic reflector 
for collecting sound in an indirect way to Mr. James N, Douglass, 
engineer to the Trinity Brethren. 

I beg to state that as far back as 1865-66 the late Sir John 
Herschel, Bart., kindly suggested the same as an additional means 
of concentrating the sound to be produced from my system of tidal 
power applied to the production of coast fog warnings, which 
system was duly laid before the Trinity Brethren, and published 
in various scientific journals, &c., under the generic name of 
**Clamor stus,” or “ Tide Shriek.” 

I trust you will give equal publicity to this statement as you 
have to the contributions of Professor Tyndall on the above subject. 

H, TempLe Humpuereys, Mem. Inst. C.E., 


July 18th, County Engineer, Galway, 








A coop deal of interest has been excited by the recent reports on 
the paper-making grass of Algeria, the so-called a/fa or Stipa tena- 
cissima, which covers hundreds of thousands of acres in that 
country. But the Agricultural Gazette of India states that another 
plant is to be introduced into Algeria of still greater commercial 
value. This is the Hibiscus esculentus, the use of which as a fibrous 
plant has been recognised. The plant, though indigenous to 
the West has been naturalised in India. Its pone pro- 
duce the common known as ochro by the English, gomto 
by the French, chimtomto by the Spanish, and benditea», in india, 
where it isso much esteemed for its mucilaginous thickening for 
so The pods are gathered green and pickled like capers. The 
oon may be boiled like barley, and the mucilaginous matter they 
contain is both demulcent and emollient. They have«lsobeen recom- 
mended when roasted as a substitutute for coffee. A patent has 
now been taken out in France for making paper from the fibre, and 
for this purpose is to be introduced into fibre is 
pared solely by mechanical means in a current of water, without 
any bleaching agent, and the pulp washed and bleached is reported 
to make a strong, handsome paper equalling that from pure rags. 
It is called banda paper. 

Tur DeEvTSscHLAND.—The official trial of the Deutschland’s 
machinery was made on the Maplin Sands, on Tuesday, under the 
usual Admiralty regulations. ere were present on the 0 
the German Commissioners, comprising Captain Maclean (who will 
have the command of the ship when commissioned), Mr. Guyot, 
and Mr. Hineze, Mr. S»muda, and Mr. John Penn Mr. Reed the 
designer of the vessel, would have been present, but in conse- 

uence of the postponement of the trial from the previous Satur- 
ie. it was impossible for him to attend. The Deutschland had 
on 800 tons of Nixon’s navigating coal and 660 tons of water 
and iron ballast, to represent the guns, ammunition, and stores 
which she will carry, and so disposed that its centre of gravit 
was coincident with the centre of gravity of the equipment whic 
she will have. The draught of water forward was 23in. 3}in., and 
24ft. aft. The sea was smooth, the force of the wind, which blew 
from the westward and up the course, being from 1 to 2. Soon 
after the ship got under weigh a slight accident occurred to the 
chain wheel of the steering gear. In the English navy the chain 





| isa “ pitched” one, working upon a ‘* spocket ” wheel, but in the 


Deutschland the chain is an ordinary one, and works upon a cast 
iron wheel. In the present instance the links of the chain were 
not accurately adjusted to the groove of the wheel, the result 
being that the rudder did not act. As the tide was just upon the 
point of turning before this defect could be remedied, the German 
Commissioners objected to the mile trials being proceeded with 
until the ebb. In the meantime, however, the circle-sailings were 
accomplished, and with very satisfactory results. Under half- 
boiler power, with the helm a-starboarg, the half-circle was made 
in 2min. ¢ and the whole circle in 5min. 57sec., the diameter 
being 413 With the helm a-port-the half-circle was made 
in 2min. 17sec., and the whole circle in 5min, U7sec., the diameter 
being 495 yards. Under full boiler power the whole circle was 
made in 3min. 20sec, (starboard), and 3min. 48sec, (port), the 
diameter being 495 in each case. When the runs on the mile were 
made the engines worked magnificently, notwi the 
hazardous experiment of neglecting the usual precaution of a pre. 
liminary trial ; and although the —— tide and the temporary 
stoppage of the runs were unfavourable circumstances, the speed 
ed was considerably beyond the contract standard, and more 
than realised the expectation of the makers. The following were 
the times and rates of recorded during the six runs on the 
mile with and against the tide:—First, 4min. 9sec., equal to 
14°458 knots ; second, 4 57sec., , pe nme? ee ied, 
4min. 25sec. ‘ knots ; fo , omin. ° 
of - to 12°811 knots; and 


x knots; fifth, 4min. 41sec. ual 
sth, Sain, Oak * unl to 16°364 knots. ‘The mean of all the 
means was thus the high rate of speed of 14°468 knots an hour 


i resuli the f the four runs at 
But, Eatitying as the t was, the — — me 


; or ary 

fact, the speed with the four boilers was only a 

Wis tem than that is from the eight. The speed of the 

Kaiser was respectively 14°85 and 12732. The valve was 

to 301b., the in the boilers was 28)b., the vacuum 

° number of revolutions—highest mean per minute, 034 j 
mean —Times a: 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., 

LEIPSI“.—A. Twietmeyver, Bookseller. 

NEW YORK —Witimer and Rocers, 47, Nassau-street. 











PUBLISHER'S NOTICES. 

*.* We this week publish a Double Number of Tue Enainerr, 
containing the Index to the Thirty-ninth Volume, including a 
Complete Classified List of the Patents issued during the past six 
months. The price of the dowble number is One Shilling. 





In consequence of the General Postal Union, which came into 
operation on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates, Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 
Remittance by Post-office Order —Argentine Republic, Australia, Be! 

Brazil, British Columbia, British Guiana, C , Cape of Good Hope, 

Denmark, Egypt. France (Paris only), Germany, Gibraltar, India, Italy 4 

Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 

South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 

Turkey, United States, West Coast of Africa, West Indies, China, via 

Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 

Southampton, France and Algeria, Greece, Ionian Islands, Norway, 

Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 


um, 





TO CORRESPONDENTS. 


*,° We cannot undertake to return drawings or manuscripts; we 
must therefore request our ts to keep copi 

*,* In order to avoid trouble and confusion, ran, “e it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which de not comply with 
these instructions, 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not ily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. W. J. F.—As in No. 2 in your sketch. 

A. W. (Jackson-road).—From Hansard, Great Queen-street. 

R. McG.—Consult ** The Bagineers’ and Iron Trades’ Directory.” 

J. B.—The proportions you give appear to be good, but we could not speak 
positively without going fully into the subject, for which we have not time. 

J. D.—Yon may have a remedy by ings in Chancery—by injunction or 
otherwise. For this purpose you must place yourself in the hands of your 
solicitor. 

F. (Rickmansworth).— You can obtain information about cotton driving 
bands by applying to Messrs. M. Gandy and Co., 18, Red Cross-street, 
Liverpool, 

J. D.—{1) Consult a series of papers on “‘ Hydraulic Fitttngs for Ironclad 
Ships,” in the thirty-sizth volume of Tue Encineer. (2) They are exten- 
sively used. (3) A patent might or might not prove valuable, according as 
you were or were not in a@ position to work it. 

J. S.—it would be impossible to give a categorical answer to your question. 
Cold blast iron is Letter in the sense that it is stroager and tougher than hot 
blast iron, but it would be out of the question to explain the reasons why 
here. We must refer you to any good treatise on the metallurgy of iron for 
the information you require. 

Erratoum.- Jn our last impression, page 41, first column, line 5 from the top, 
Sor ** Campain's anchor” read “ Howard's anchor.” 











SUBSCRIPTIONS. 

Tue Enoineer con be had, by order, from any newsagent in tewn or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance): — 

Half-yearly (including double number)... .. .. £0 148. 64. 
Yearly (including two double numbers)... - £1 % Od 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk Excinerr Volume, price 2s. 6d. each 

The following Volumes ef Tuk ENGingER can be had, price 18s. each:—Vols. 

5, 10, 14, 24, 25, 26, 38. 





ADVERTISEMENTS. 

o*» The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sizpence; odd lines are 
charged one shilling, The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
aingle advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CaNNoT BE IxsERTED UnLEss DeLivenep serorE Six o’cLock on 

x. 


paper are to be addressed to the Publisher, yoo pen AE 
other letters to be addressed to the Bditor of Tux Encixeer, 163, Strand. 
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UNARMOURED SHIPS. 

THE question of the proper type of vessel for ocean police 
service recently been brought on the tapis by Mr. T. 
Brassey, M.P., in a pamphlet which we cannot but allow 
to be both valuable in itself and evidently carefully written, 
although, as is natural, the honourable member for 
Hastings has fallen into many of the errors besetting the 
path of those who have not been brought up to consider 
the most difficult problem of the varied and opposite quali- 
ties requisite in a man-of-war, and how necessary it is to 
weigh critically what compromises must be effected so as 
to give no undue prominence to one particular quality at 
the tay nse of all the rest. Mr. Brassey —- rightly starts 
wit 
fleet does not make unarmoured ships the less necessary. 
We are, indeed, well aware that thie is not allowed on. all 
hands, and that many naval critics contend that even 
thin armour is better than none at all, on account of the 
moral me which it is sup) to afford. This is an 
opinion, however, with which we cannot concur, for it 
appears to us that thin armour must always be worse 
than no armour at all; for it is evident that, not being thick 
enough to resist shells, it becomes merely a trap in which 
to explode them between decks, instead of allowing them to 
= through, as would be the case with unarmoured vessels. 

ut although we thus consider no armour better than 
thin armour, we by no means coincide with those who 
advocate the abandonment of armour-clad vessels in the 
navy, for it seems to us little less than folly to give 
up building heavily armoured ships so long as other Euro- 
pean Powers are employed in the construction of similar 
vessels, Still jt must pot he p.:. .:on that now-p-days it 


e assumption that the construction of an armoured. 





will probably be a case of a word and a blow en the decla- 
ration of war, and that as our mercantile marine would be 
at once attacked by an enemy’s peo it is yap 
necessary that we should be well provided ourselves wi 
cruisers able not only to contend with but to drive hostile 
vessels from the seas, and to perform what has happily been 
called the duty of ocean police. 

Our ironclads are indeed able to keep the sea for a consi- 
derable time, and could even, if it were necessary to employ 
them on such a service, be used for convoy duty, for they 
assuredly cannot with justice be branded as mere fair 
weather sailers; still it would certainly be a t waste of 
material to use them for such a purpose, and even if such 
a course were pursued they would be useful merely for 
defence, since their deficiency in point of speed would 
render them useless for offensive warfare; and that offence 
is as necessary as mere defence, was admitted by Admiral 
Porter before the Committee of Congress in America, for 
when vec of the United States navy at the commence- 
ment of the civil war he confessed that the ships they had 
could catch nothing, for they never had a vessel that could 
run down a blockade runner during the war except the 
Vanderbilt and two others, all their ironclads being only 
suitable for harbour defence. 

In case of war with Great Britain or France, his opinion 
was that the powers of the United States would be exerted 

inst the commerce of ourselves or our neighbours, as 
the case might be ; and, indeed, all former maritime wars 
have shown that this is the most vulnerable point at which 
to strike a blow, for, as Baron Grivel, of the French ser- 
vice, remarked, in the event of war their aim would not be 
to contend with the “ 20,000 guns of our fighting navy,” 
but to pursue the “ 50,000 merchant ships ” which are con- 
tinually engaged in gg ag the wealth of England 
over the watery plain. r. Brassey therefore assumes 
that with both France or America the principal object 
would be to destroy by means of a privateering war the 
great source of our national industry, and thus to bring on 
a state of commercial and financial suffering. Starting, 
then, on this assumption, he proceeds to consider what 
types or classes of ships are best adapted to protect our 
merchant vessels, to keep open our communications with 
foreign settlements, and to convey those supplies of food 
from abroad which are indispensably necessary to the sus- 
tenance of our population, and the consideration of this 
question has led him to arrive at the conclusion that it is 
not large ships that we want; for, taking it for granted 
that the privateers with which we shall have to deal will 
be mail steamers converted into lightly-armed men-of-war, 
he considers it is not necessary for us to build at an 
enormous cost special vessels, such as the Shah or the 
Raleigh, when we might employ vessels like the Cunard 
steamers, which he considers would be much more efficient, 
for the same service. Mr. Brassey aftirms that though the 
Cunard steamers cannot attain the extreme speed of the 
Raleigh, still they can maintain a speed of fourteen knots 
for a much longer period, and in coal-carrying capacity 
are infinitely superior ; but he appears entirely to overlook 
the fact that the requirements of a good ocean steamer are 
altogether different from those of a ship of war, and that 
the many and serious alterations which would be necessary 
to turn the one into the other would also be liable to 
destroy most materially all her peculiar advantages. One 
of the most undeniable necessities in an ocean cruiser is 
that she should be, by her construction, almost unsinkable ; 
so that the shot which her thin plating could not keep eut 
might pass through without endangering her safety. Now 
this can only be done by dividing her into a great number 
of water-tight compartments ; but in ocean steamers, which 
are made for cargo-carrying, it is of great moment that, for 
stowage purposes, the vessel should be divided into as few 
compartments as are admissible. If, then, we come to 
think of the amount of extra work which would have to 
be put into such a ship, in the way of bulkheads, and then 
to imagine the weight which would have to be added to 
her for the purpose of strengthening her decks and assist- 
ing them to withstand the fire of her guns, and also the 
weight of the guns themselves, it is evident that when we 
say it would be impossible to convert her into a war ship 
without bringing her down at least 2ft. in the water, we are 
by no means exaggerating the state of the case. Every- 
one at all conversant with naval design will at once see what 
a difference this would make in the conditions of a 
ship’s seaworthiness, not to speak of the loss of speed 
which would necessarily accrue from such an increase of 
displacement. All things considered, then, we confess we 
do not feel by any means confident that it would be so 
easy to convert an ocean steamer into a war ship as it is 
the fashion at present to assume, and we, therefore, attach 
very great importance to the question as to the right type 
or types of ocean cruisers, 

In this matter we cannot say we agree with Mr. Brassey, 
whose opinions are evidently also shared by Mr. Barnaby, 
that we have made a wrong step in building high 
vessels of large tonnage like the Inconstant, and should 
have done better in simply multiplying the Magicienne 
class, whose displacement is 1900 tons, and measured mile 
8} only thirteen knots. Mr. Barnaby, indeed, thinks 
that the naval architect is too often tempted to aim at too 
high a speed. In the debate of 1866, on the Navy 
Estimates, Mr. Hanbury Tracy said there was “a prevalent 
impression throughout the navy that fast sea-going cruisers 
and despatch boats were what we wanted for the safety of 
our commerce. The cruising vessels should be able to 
thirteen or fourteen knots, while the despatch boats should 
have a speed of from fifteen to sixteen knots.” In the 
same debate Mr. Graves said that “we wanted swift 
handy vessels of moderate size, capable of remaining at 
sea twelve months under canvas, and of steaming at a 
high rate of speed on an emergency.” 

Arguing from these two speeches, Mr. Brassey lays it 
down as an axiom that what we require for cruising pur- 
poses, for showing the British flag in foreign ports in time 
of peace, and for protecting our commerce in time of war, 
are vessels of the Magicienne or Amethyst class, of 
1900 tons, 350-horse power, and 14 guns, But both 
Mr, Hanbury Tracy and Mr, Grayes insisted on the neces- 





os our unarmoured = * being fast, and Sir Spencer 
Robinson, in s ing on Mr. by’s paper, in 1874, 
before the Institution of Naval Architects, said that, 
although he admitted that speed was an excessive element 
of cost, yet it was the ys object, aim, and for 
which small unarmoured ships are built, and it was with a 
feeling of anxiety and hesitation that he saw brought 
forward the notion that a speed of 13) knots is the 
greatest speed which small unarmoured vessels are intended 
to aim at. We confess to a similar feeling, for it un- 
doubtedly appears to us that for convoy or privateering 
work the power of exerting high speed when necessary to 
give chase to similar vessels of an enemy is of paramount 
importance. Mr. Brassey himself instances the Osborne 
as being, though comparatively a small ship, the fastest 
vessel in the navy. Now, it is well known that the 
Osborne was builtsimply for speed, so much so that it would 
be almost impossible for her to carry a gun, even of the 
lightest calibre, and therefore Mr. Brassey’s assumption, 
from her speed and that of the Kingstown and Holyhead 
speed is required it 


packets, that even if extreme y no 
means follows that large tonnage is a necessity, hardly a 
to be borne out. The arguments which we Levechianly 


used when H preee of the difficulty of converting the 
Cunard line of steamers into ocean cruisers equally applies 
to the Osborne and the Kingstown packets. Still, it 1s evi- 
dent that in case of war many extremely fast yachts and 
packets would be fitted out as privateers with a light arma- 
ment of guns, and that they might cause no inconsiderable 
amount of damage to our mercantile marine unless we had 
ready for the service of ocean police a certain number of 
vessels similar to the Shah and the Inconstant, well armed 
and capable of steaming at a speed of 164 knots, and thus able 
to maintain our naval supremacy by keeping open and free 
the highway of the seas. We do not wish to condemn the 
building of vessels of the Magicienne class, which would 
probably be extremely valuable as auxiliaries to the 

ships of war in taking care of fleets of merchantmen, but 
we would impress on the country the necessity of our being 
well supplied with these large unarmoured cruisers, at 
least one of whom, in our opinion, should accompany every 
convoy in time of war. For producing such moral effects, 
also, as the interruption of the postal service of an enemy, 
great speed is most certainly an indispensable quality, but 
in the opinion of M. Dislére, half a knot greater speed 
than the fastest mail steamer would be sufficient, that is to 
say, he considers fifteen to fifteen and a-half knots the 
extreme speed necessary for ships designed to protect and 
interrupt commerce ; and he thinks, therefore, that if we 
wish to keep within moderate dimensions, we should be 
satisfied with the speed strictly necessary to disturb an 
enemy’s commerce, Still he admits that the task of 
capturing the armed cruisers of the enemy would devolve 
on ships of extreme speed, such as the Inconstant and the 
Duquesne. Mr. Brassey, however, gives the history of 
the Wampanoag scare, and especially draws to it the atten- 
tion of those officers who, he says, in their excess of zeal 
for the efficiency of their own service, seem disposed to 
require that every ship built for the British navy should 
be without a rival in every quality which can contribute to 
the efficiency of a ship of war. It is true that the reports 
of the power and speed expected to, be obtained out of the 
American corvettes of the Wampanoag class, which induced 
the English Government to propose laying down seven 
ships like the Inconstant, proved to be much overstated, 
and, therefore, our naval administrators are accused of 
having been most unnecessarily alarmed, Had it, however, 
aa out exactly opposite, and while all their hoped-for 
qualities had been realised in the case of the American 
corvettes, we had remained inactive and not provided our- 
selves with a single vessel able to cope with them, there 
would rightly have been no end to the obloquy with which 
our Admiralty would have been seventh an allowing us 
to become so unprepared to hold our own on the high seas, 

In order to maintain the position which England has 
hitherto kept, and to — the prestige she has enjoyed, 
it appears to us absolutely necessary that her navy should 
be not only equal to, but also superior, to that of any other 
foreign Power ; and we do not, therefore, in the least agree 
with Mr. Brassey in thinking that, considering the state of 
other navies as to unarmoured ships, the next vessel to be 
laid down should be of the Magicienne, rather than of the 
Boadicea type. 

Mr. Brassey, at the end of his pamphlet, takes great 
pains to point out that our maritime resources are not con- 
fined to the Royal Navy, but that we have no mean 
auxiliary in our ocean mail steamers. Lord Bolingbroke 
truly remarked, “ By trade and commerce we grow rich 
and powerful people, and by their decay we grow poor and 
impotent.” “The mercantile marine,” says Mr. Brassey, 
“jis an essential element of naval strength. No fighting 
navy has ever been maintained without the support of a 
busy maritime commerce.” We would add that no busy 
maritime commerce has ever —_ maintained —— the 
support of a fighting navy. fact that a nation 
is aa to be py im of poepeentilie is her surest safe- 

against war, and the best protection she can have for 


er commerce, 


NAVAL BOILERS. 


Tue “ Naval and Military Intelligence” column of the 
Times of Tuesday last contains a very ive paragraph. 
The writer begins by stating that the Vestal screw sloop, 

ing nine guns, made another trial of her machinery 

on Monday over the measured mile in Stokes Bay, and 
that the results were at last satisfactory. It would appear 
that from the first the Vestal has proved a slow ship, and 
the anticipated power could not be obtained from her 
machinery. The engines were good enough, but the boilers 
rimed persistently, and it was impossible to urge the 
= or work with the throttle valves fully opened. 
Boilers which give trouble by priming are not confined to 
our men-of-war; indeed, a large percentage of marine 
boilers give constant trouble in all sorts of ships in this 
way. Times’ correspondent, commenting on the fact 
ae Cee eee 
on to say :—“ This is another instance of the sad want of har- 
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mony which frequently exists between the constructive and, 


engineering departments. So long as the engines and 
boilers are built to suit the ship, the engineer, of course, 
must design his machinery to go into the space and posi- 
tion alloted to them by the naval architect. But naval 
warfare has become very much a matter of armament and 
engineering, and the faet cannot be too promptly recog- 
nised that a really efficient man-of-war must be constructed 
with special reference to the necessities of the engine-room 
and stoke-hole. Machinery cannot be stowed away like 
cargo with a view of economising space, The boilers, 
more especially, require ample space ; but this essential has 
been so uniformly ignored by designers of ships that some 
eminent engineers have complained that, unless they were 
permitted greater amplitude and verge in the way of space 
and weight, they must desist from giving any guarantee of 
indicated horse-power. Now, the boilers of the Vestal 
have been squeezed into such narrow limits that.there is 
actually not sufficient room left for the generation of 
steam.” 

We shall not criticise the statement that there was “not 
room in the boilers for the generation of steam.” We believe 
we understand what the writer means ; and his arguments 
on the whole are worth consideration. It is undoubtedly 
true that the designers of men-of-war do not—at least in 
many cases—give the engineers a fair chance; and it is 
certain that it is a very grave mistake to save space and 
weight at the expense of boiler room. But, on the other 
hand, we have before now detected a tendency on the part 
of some firms to excuse the manifest defects of their own 
designs on the ground that the space at their disposal is 
too limited. It is essential that the dimensions of boilers 
and engines should be kept down as far as possible ; and if 
carte blanche weve given to engineers there is reason to 
think that they would sacrifice everything else in order 
that they might obtain a fine roomy compartment for their 
engines and half the ship for their boilers. An example 
of the abilities of engineers in this respect is afforded by 
the American fast frigates engined by Mr. Isherwood. 
Still it is indisputable, on the other hand, that our naval 
constructors show nothing like sufficient consideration for 
the demands of the engineer; and some very humorous 
stories are told concerning interviews between engineers, 
and designers, and Admiralty lords, when the question of 
propulsion had to be discussed. It is asserted, for example, 
that some years ago a large frigate was designed, and no 
space whatever was left for the boilers, although a good 
engine-room and ample coal bunkers were shown in the 
drawings. An instance came under our own knowledge 
in which a mistake was made by which about 10ft. was 
taken off the length of the ship supposed to be allotted 
for engines and boilers. The result was that firm after 
firm refused to take a contract for the machinery of this 
ship, and it was only after much time had been wasted, 
that engineers were found willing to undertake the job. 
The difficulty was got over by to all intents and purposes by 
putting the éngines into the stokehole. Troubles of this 
kind might be avoided if engineers and designers would 
work more harmoniously and pay more deference to the 
demands they make on each other. 

{t must not be forgotten that engineers too ¢ften regard 
as unavoidable, evils which could be easily got over if they 
would consent for a moment to forsake the beaten track, 
and cut out a new path for themselves. The Vestal 
affords a most instructive example of this. It is a kind of 
axiom with marine engineers that they must get all the 
heating surface they can into their boilers, and little or no 
attention is paid to the value of that surface. The con- 

uence is that we find boilers crammed with tubes, 
although unprejudiced persons know that once a certain 
point has been reached every additional tube put in does 
more harm than good. The designers of the boilers of the 
Vestal took the old road and put as many tubes as they 
could get into her boilers. The boilers had little steam 
room, and they primed so badly and persistently that 
the factory department urged the Admiralty to take the 
boilers out altogether, and replace them with others of 
more generous dimensions, This the Admiralty refused 
to do, so splash plates and the usual nostrums were tried 
without success. At last Mr. Newman wisely resolved 
tosacrifice some of his heating surface to get dry steam, 
so some tubes were taken out and circulating plates put in, 
and priming ceased at once. The ship carried her full 
pressure with ease, her engines worked up to 1684-horse 
power, or to rather more than 54 times the nominal power, 
and a mean speed of 12°1 knots per hour was attained. 

It is not too much to ‘say that most marine boilers con- 
tain from 10 to 25 per cent. more tubes than there is any 
necessity for ; and that these tubes are simply productive 
of evil by interfering with circulation. In designing 
boilers a wide clear space, without any tubes, should in- 
variably be left vertically over the furnace crowns to per- 
mit the quiet and uninterrupted ascent of the steam 
generated by the furnaces, which do at least five times as 
much work as the tubes, if we except the first six inches 
of the length of these last next the uptake. It is a 
curious fact that engineers go on year after year cramming 
huge shells with costly tubes without making an effort 
to satisfy themselves as to whether all these tubes are or are 
not necessary. Nothing would be easier than to test a boiler, 
beginning with a comparatively small number of tubes and 
progressively increasing their number till the maximum effi- 
ciency of the boiler was reached. We may perhaps encourage 
some of our English readers to carry out such atest by stating 
that careful experiments made by the American Government 
some years since showed that there was no falling off what- 
ever produced in the evaporative economical efficiency of a 
boiler when its heating surface was reduced from the ratio 
of 24 to 1 of grate, to the ratio of 17 of tube surface to 
1 of grate. In other words, two-thirds of the original 
surface were as good as the whole. There was a small fall- 
ing off in the actual power of the boiler, but this was due 
to the fact that when the tubes were stopped up the 
draught was diminished, and quite so much coal not 
be burned. It is probable, however, that the addition of 
a few feet to the height of the chimney would have restored 
the balance, The reduction of tube surface without a cor- 





responding reduction of efficiency is a prize worth contend- 
ing for; but it must be remembered that less tube surface 
does not mean a smaller boiler. Too many tubes do harm, 
because they interfere with circulation ; but a dozen tubes 
may be as effectively crowded together as two or three 
hundred. Plenty of water space, wide openings between 
groups of tubes, and the judicious grouping of the tubes 
are the things needed. Anyone who can handle a pair of 
dividers is competent. to “get in” the largest possible 
number of tubes in a given boiler. Skill, talent, and a 
competent knowledge of the subject are indispensable to him 
who sets about getting the largest possible result out of the 
smallest number of tubes, 


AMATEUR BOILER ENGINEERING, 


Ir would seem that people who use steam boilers in the mining 
and the ironmaking districts have yet much to learn before they 
are likely to conduct this part of their business without unnec 
waste of life and property. Mr. Elijah Banner, who had been 
practically connected with finished ironworks, determining to 
become an ironmaker, took part with another in building a little 
works at Heath, near Wolverhampton, for the making of wire 
rods. To get steam for his engine which was to supply motive 
power to his mill, he bought from a colliery two plain cylindrical 
boilers, sent them to a boiler maker to be “attended to,” and 
one of them to be lengthened. He then laid them down, at 
opposite ends of his premises, connecting them with the engine 
in the middle. The one he had lengthened had now become 
37ft. Sin. by 6ft.; and he fired it at one end with the usual hand 
firing grate, and at the other with the flames from the furnace 
in which the piles that feed the mill were heated. The stack was at 
the furnace end; but before the furnace flames were allowed to pass 
up the stack they were driven all round the outside of the boiler 
at about high water level. We need, we hope, hardly explain 
that to heat the sides of a boiler in this way and at 
such a level, was to secure its being well burned, inasmuch 
as the great heat would now and again prevent the water 
from covering the heated line, where the place of the water 
would be taken up by the steam which the heat generated. 
If it likewise happened that the boiler at this level were corroded 
by exposure to the atmosphere, it should be no surprise that an 
original thickness in the plates of jin. dwindled down to fin, 
and that, under a pressure of 30 Ib. to the inch, there was an 
explosion. This was precisely the state of things at Mr. Banner's 
works on Thursday in last week. The result was, that not only 
were two men killed and two others badly injured, but the works 
were damaged to the extent of about £500. It is not long since, 
at an ironworks at Smethwick, a boiler blew up which had been 
heated in exactly the same way ; and there is reason to conclude 
that other boilers are being worked at ironworks under similar 
circumstances. It would be advisable that these people should 
profit in time by Mr. Banner's experience. He knows now only 
full well that it would have been much wiser on his part to have 
resisted the temptation of buying old colliery boilers to lay down 
at an ironworks, and he regrets that he did not purchase new 


boilers suited for the work he had for them. Furthermore, he | 


has had painful proof of the necessity, in the laying down of 
boilers, of consulting a competent engineer, who would certainly 
have recommended him, if he intended to utilise the heat of the 
furnace, to place both furnace and firing grate at the same end 
of the boiler, and to give each their work to do by a longitudinal 
division under the boiler, thereby to secure the gradual and safe 
heating of the water from the bottom. 


PRICES, 


Tur reduction of 10s. per ton in both cold and hot blast pig 
iron of good quality has had a favourable effect upon the quota- 
tions of some of the ironfounders and machinists, even as it has 
contributed, with the reduction of 2s. per ton in best coal, to 
enable the makers of best finished iron in the Birmingham dis- 
trict to lower their quotations 20s. per ton upon the rates which 
prevailed before the Midland quarterly meetings were held ; but 
not all inferior castings, nor goods made of finished iron of a 
medium quality, have been proportionately reduced. Our corre- 
spondent’s letter from Staffordshire shows a reduction in machine 
castings of 20s. per ton. Whilst best iron held its own until 
conspicuous ease in first charges enabled makers to declare an 
alteration, the hard fighting between the makers of the more 
general qualities compelled them to yield point by point in rapid 
succession till quotations have reached a level below which 





hardly anything could be made ata profit. To this is to be | 
mainly attributed the difference in the quotations of certain | 


foundry and iron manipulating concerns, to which we have 
directed attention. But the demands of customers being ex- 
pressed now in even a less conspicuous degree than before the 
quarterly meetings, makers are running short of orders, and are 
putting forth ¢xertions to meet customers’ views, which benefit 
customers, but leave producers in little, if any, better position 
financially than they would have been if they should keep their 
works standing. Merchant bars were offered on 'Change in 
Middlesbrough on Tuesday at as low as £7 12s. 6d.aton. On 
‘Change in Wolverhampton on Wednesday, and in Birmingham 
yesterday (Thursday), merchant bars were not to be had, even 
with a tempting offer, under £8 2s. 6d., while the leading market 
bars were £10 and £10 12s. 6d. In the London market the 
Staffordshire iron is still further distanced in the competition 
with the North of England product by from 7s. 6d. to 10s, Both 
have there to meet the competition of South Wales and of Bel- 
gium, and the bars of South Wales are under those of the North 
of England by 10s. a ton. Still the end is not yet ; but we will 
not anticipate. 


DRAINAGE WORKS IN £TAFFORDSHIRE. 

Amoncst the works which have gone through a severe testing 
time in the past fortnight, have been those connected with the 
surface operations of the South Staffordshire Mines Drai 
Commissioners. In that colliery district it will be remembered 
that, owing to a vast quantity of minerals being under water, 
and water lying about in ponds on the surface, it became neces- 
sary, in order to the freeing of the minerals, that joint action 
should be taken to obtain an Act of Parliament by which the 
work might be done by a corporation, and the expenses defrayed 
by a rate levied upon the yield of the mines, Messrs. Hawksley 
and Woodhouse are the engineering arbitrators, and upon their 
awards surface w has been in hand for a few months past 
under the direction of Mr. E. B. Marten, C.E., Stourbridge, the 
commissioners’ engineer, As many as 1000 workpeople are em- 
ployed in different localities, and the contractors have so far 
done their duty that there are now only few swags having water 
in them upon the very unequal surface of the Black Country ; 
and it will not, perhaps, be more than a month after fine weather 
has again set in before most of the surface drainage has been, 
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some culverting likewise, and a somewhat costly outlay in con. 
nection with the restoring of property upon the margin of the 
leading channels. The most expensive part of the operations are 
about Wednesbury—where an ancient mill and its stream have 
been purchased—and from Dudley Port to Sheepwash. The 
work thereabouts completed, operations lower down the stream 
will be effected over ten miles of ground at no greater cost than 
is y to complete one-fortieth of the distance ia this centre. 
It was to have been expected that the rain floods would try some 
of the embankments, and that those which were being constructed, 
or only just thrown up, would display weakness; and this has 
been so at one or two spots. But the work, upon the whole, has 
stood wonderfully well, and the mining operations of the district 
have been scarcely at all impeded anywhere ; whilst great loss by 
the flooding of mines, which would certainly have followed upon 
so extensive a downpour before the commissioners began their 
work, has been prevented. The mine-owners and iron-makers of 
the South Staffordshire coal-field have done wisely and well in 
combining, under the authority of the Legislature, to do a 
work otherwise impossible. Thereby they have benefitted the 
community, and have set an example which some other mining 
districts might imitate with advantage. The Staffordshire district 
has cause to speak well of what has been already effected, and 
when the underground plans authorised by Messrs. Hawksley and 
Woodhouse are carried out, the good at present derived from 
the work of the Commissioners will have largely increased. 





BREECH-LOADING GUNS. 

We commend to the attention of the advocates of breech- 
loading guns the following circular, which has recently been 
issued by the Admiralty:—“(1) An instance having recently 
occurred on board one of H.M. ships of the premature ignition 
of a cartridge while reloading a breech-loading gun during th 
firing of a salute, by which three men were injured, My Lords are 
pleased to issue the following regulations, with a view to the pre- 
vention of similar accidents in future. (2) Whenever breech: 
loading guns are used for firing blank cartridge they are invariably 
to be sponged before being reloaded. (3) The sponge is to be 
thrust completely through the gun, and on its removal the bore 
is to be luoked through, to see that it is free from fragments of 
cartridge. (4) Sponges will, in futare, be supplied for all 
breech-loading guns in the proportion of two per gun ; and 
demands are to be at once made for the requisite number for 
present supply.” The accident which has elicited this circular 
occurred on board the Hercules. It is true that the circular only 
applies to the use of blank cartridge. If it should be found 
essential not only to thoroughly sponge out a breech-loading 
gun, but to look through it after sponging, we venture to think 
that any small superiority in rapidity of fire such guns might be 
thought to possess would disappear at once. The circular i- 
very suggestive of an exceedingly unpleasant class of accidents. 
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A coop deal of technico-historic interest attaches to the 

blow pipe in its two-fold character of a workman’s tool and 

an instrument of research. Whether this almost primitivel) 
simple instrument were discovered by accident —as seems 
most probable—or not, its origin is lost in prehistoric time. 

Egyptian wall paintings copied by Rosellini show that some 

instrument of the nature of a blow pipe was employed by 

the artisans of that ancient kingdom perhaps 5000 year= 
before our era. It has been long known as an instrument 
amongst the native goldsmiths and jewellers of many parts 
of India, and without its use the manufacture of the cele 
brated Trichinopoly chains would be perhaps impossible. 
It is not improbable, however, that a still remoter use of 
the instrument might be traced to China. It scarcely 
admits of doubt that it was the means by which the deli- 
cate enamelled jewellery of the Etruscans and older Greeks 
was produced. In the British Museum exist specimens of 
such fine enamelled work upon a golden filigree base 
brought from the Greek island of Melos, which archieolo- 
gists deem to date from about 400 z.c., the minute and 


| delicate enamel patches of which can scarcely be conceived 





to have been produced by the enameller’s furnace, and com- 
pel us to believe them the work of the blow pipe. How or 
when the blow pipe, as an artisan’s tool, was introduced 
into the workshops of Europe it is difficult even to guess, 
for though enamelling by the enameller’s furnace prevailed 
asa method of ecclesiastical ornament in the Greek churches 
from the earliest periods of our era and for centuries in the 
Western Church, it was apparently all furnace work, and 
on. too large a scale for the ipe. 

It is not improbable that the a pipe as a workman’s 
tool came into Europe through the settlers of Magna- 
Grecia, for Signor Castéllani i discovered, amongst the 
rude country goldsmiths of the Abbruzzi, traces of what 
was probably an ancient Greek art, namely, that of covering 
the surface of a golden plate with ornamentations consist- 


| ing of almost microscopically minute spherules of that:same 
| metal, adhering to the plate by partial fusion. Ata much 


later period, when the Republic of Venice was the great 
emporium and gate for the introduction of the products of 
the East to Europe, the workshop use of the blow pipe 
may have arrived there as well as in some of the 
other capitals of Northern Italy, such as Genoa, and the 
traces of this introduction may perhaps be found in the 
manufacture of the well-known Venetian gold chains, in 
most respects identical with those of Trichinopoly, and in 
the fine bili work for which Genoa is still celebrated. 
Northward and westward from these regions the blow pipe 
was carried in the workman’s hand wherever urope had 
founded its bishoprics, cathedrals, and ancient n...nufactur- 
ing cities, such as Cologne and Nuremberg; and as a 
workman’s tool it continues in use throughout the civilised 
world to the present hour, unchanged in form until within 
a very few years past, when the introduction of coal 
gave rise to some modifications which have largely in- 
creased the powers and epetontions of the biel pipe 
fe Vo te ed by 

or other blast, which seems to b ve bepn employed 
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by the enamellers and small glass blowers of many centuries 
ago. Such are the imperfect glim which we can obtain 
of the very ancient lineage of the blow pipe as a tool, As 
an instrument of scientific research in the hands of the 
chemist, the metallurgist, and mineralogist, its birth is, as 
it were, a thing of yesterday, and it is not a little curious 
to remark that its uses as a scientific instrument date from 
Scandinavia and northern Germany, in regions remote 
from those in which it was long familiar to the workman. 
We can scarcely condense its history in connection with 
science better than in the words of the American edition of 
the work before us, as derived from the older work of 
Berzelius on the blow pipe :—“ Bergman, who was born in 
1735 and died in 1784, attributes its first use in Sweden as 
an analytic instrument to Anton von Swab, a Swedish 
councillor of mines in testing minerals and ores, in the year 
1738; but the extent of his experiments is unknown, as 
he published no written account of them, Cronstedt, a 
Swedish director of mines and the founder of the chemical 
system of mineralogy, which appeared in 1758, used the 
blow pipe to distinguish minerals, employing for the pur- 
pose fusible reagents. Von Engelstrom, who in 1770 pub- 
lished a translation of Cronstedt’s system in England, 
added a separate section which treated of the manner in 
which Cronstedt employed the blow pipe. Here the matter 
rested for a long time, and the only use to which it was 
put was that of testing the fusibility of substances and 
their solubility in borax glass. Bergman, however, ex- 
tended the use of the blow pipe, employing it to detect 
very small quantities of mineral substances in analytical 
examinations, and in 1779 published a Latin treatise on 
the behayiow of minerals before the blow pipe, in Vienna. 
Prevented by ill-health from devoting himself to blow pipe 
experiments, Bergman was assisted by Gahn, who use the 
instrument diligently, and obtained by its aid results rapid 
and convincing. His skill enabled him to discover minerals 
which escaped search in the wet way. But Gahn never 
eer is improved methods. Berzelius, however, 

coming acquainted with Gahn’s discoveries, sought to 
win them for science, and recognising the importance and 
usefulness of the reactions in the dry way by the blow 
pipe, determined the behaviour of most mineral bodies 
alone and with various reagents, and in 1821 published his 
work on The Use of the Blow Pipe in Chemistry and 
Mineralogy.. B. de Saussure also employed the blow pipe 
mineralogically, but though he introduced improvements, 
remained far behind Gahn in his results. Among other 
things he endeavoured to determine the fusing temperature 


of various substances by measuring the size of the button | 


which he could melt with the blow pipe.” 
Since the appearance of Berzelius’ work on the blow 


pipe its use has widely extended, and received valuable | 


additions, partly through Berzelius himself, partly at the 
hands of Le Bailiff, Smithson, Turner, Harkort, von Kobell, 
and others. Harkort first used the blow pipe for quanti- 
tative silver assay, but Plattner ened its use to the 
quantitative determination of copper, lead, bismuth, tin, 
nickel, and cobalt. In England mineralogy became a 
fashionable study after the researches of the Abbé Hiiiiy 
and the Count de Bournon, and magniticent mineral col- 
lections were formed by Mr. Greville and other wealthy 
Englishmen. This taste, ther with more or less ial 
knowledge of Berzelius’ labours and of various 
rg ges oo 4 Hausmann’s account of the labours 
0 n, and, in the generall wing progress of 
chemical science which preceded cs ademas Davy, 
naturally made the use of the blow pipe also fashionable, 
and in the hands of Dr. Thompson, Children the trans- 
lator of Berzelius’ work, Hatchett, Tennant, Wallaston, 
and several others, its use was cultivated with a success 
which has never been since exceeded ; but there existed 
little systematised literature of the subject to guide its use 
in the hands of the chemical or metallurgic student. 

In sketching the history of the blow pipe, it is worthy 
of notice that the properties of its flame and most of its 
capabilities had become empirically known long before the 
theory of its action or any complete explanation of the 
high temperature which it is capable of producing had 
been formed. Thus, the oxidising powers of the exterior 
and the reducing powers of the inner flame, as well as the 
fact that the highest temperature was to be found just at 
the extremity of the latter, were known from an early 
period; but it was not until after Davy’s researches on 
flame—which led up to the safety lamp—had been pub- 
lished in 1816, that enough was known as to the real nature 
of flame generally, and that it consists of an ignited film 
surrounding a bubble of highly heated but not ignited 
inflammable gas, that it became possible to frame any com- 
plete theory of the blow pipe flame, or to explain the 
extremely high temperature produced by the complete 
combustion, and without excess of air of an already highly 
heated combustible gas; and even yet perhaps some 
minuter points of blow pipe theory remain to be explained 
by the application to don of still more recent physical 
knowledge in relation to combustion when it takes place 
without that change of volume which occurs when a 
solid is converted into a us fuel. Plattner, the author 
of the work the latest editions of which are now before us, 
was a demonstrator and afterwards a professor at the 
renowned School of Mining at Freiburg. The original 
edition in German of Plattner’s work on the blow pipe 
was published in 1835, the first English translation ing 
its yee in 1849, in a not very bulky octavo volume, 
which by subsequent additions has now swelled to a 
volume of nearly 550 pages. 

Although many partial anticipations of attempts at quan- 
titative determination by the blow pipe are to be found 
prior to Plattner’s time, and notably that of Harkort, for 
determining the amount of precious metals contained in 
ores, slags, or alloys, still the improvements of Plattner 
may almost entitle him to be viewed as ‘the inventor of 
blow pipe quantitive chemistry. As respects the qualita- 
tive uses of the blow pipe, which are undoubtedly the 
most important, the great outlines had already been deawa 
: of his predecessors, who had also 
completed very simple apparatus appertaining to the 
instrument, so that it has not been since improved upon. 
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Not very much remained, therefore, in this department | 
except to give with -precision and in detail, descriptions 
of the very minute phenomena under various conditions of 
reaction which form the indispensable body of knowledge 
to the successful use of the instrument. As regards quan- 
titative methods, however, the case was different, and 
Plattner, with the earnestness and zeal of a German pro- 
fessor training his own hobby, has spent many years in 
collecting and systematising from the scattered researches 
and records of others, and from his own assiduous researches, 
the immense body of minute facts and observations which, 
now reduced to order, form the main body of the work 
before us, and of which about 112 pages are dedicated to 
quantitative essays. 

No one will deny the extreme value of the blow 
pipe, nor that it should be always on the laboratory 
table; where, along with it, Plattner’s large volume 
must find its place. Nor should it ever be absent 
from the pocket of the travelling student or mineral 
explorer, where, however, this big book can but rarely 
accompany it. But it will be well to bear in mind 
that the blow pipe, even in the hands of a Plattner, is for | 
quantitative purposes but a sorry substitute for the com- 
bined m+sthods and varied apparatus of the analytical | 
laboratory, and any attempt to accumulate a system of | 
blow-pipe quantitative analyses that shall be a substitute | 
for the methods of the humid and the dry way which, 
combined, form those of the analytical chemist, must prove | 
themselves in the end very much of a chimera. There are | 
some instances in these volumes of the hobby-riding just | 
alluded to, as, for instance, the two pages devoted to | 
instructions for the examination, by what professes 
to be the blow pipe alone, of coal, as to its contained 
water, the amount of coke, and its calorific power by the 
method of Berthier, which, in ing, we may say is inca- 
pe of determining the calorific vite of any fuel when 
burnt upon a large scale. But who in the name of common 
sense would for the sake of clinging to his blow pipe 
operate on less than three grains of coal, when, if in pos- 
session of no more elaborate atus a common 
tobacco-pipe, a bit of tempered loam to lute it up, and a 
common fire to heat it, he might obtain from the — 
quantity of coal far more and indicative results, 
These volumes ought, beyond doubt, to stand upon the 
shelves of every laboratory library, but for general use, 
more especially by the mineralogical or mining explorer, 
we must give our preference to much smaller and more 
condensed works, of which several already exist, such as 
that of Dr. Aquilla Smith, edited by Professor 8. Haugh- 
ton, Trinity College, Dublin, and Mr. B. H. Scott, director 
of the Meteorological Department, London. There is room, 
however, still for a better pocket book of the blow pipe 
than any which we have met with. 


SAMUELSON’S TWO-HORSE MOWING MACHINF. 

Ar page 62 we illustrate the two-horse mower exhibitedgat 
Taunton by Messrs. Samuelsou. of Banbury. This machine was 
“ highly commended” by the judges, and contains some excellent 
features. The two most important are, that the horses in draw- 
ing tend to lift the knife off the ground, and so when the resist- 
ance is increased, as by the knife taking a mole hill or otherwise, 
this tendency operates to relieve the machine and reduce thé 
draught. The second peculiarity is that when lifted the point 
or outer end of the finger knife box rises first, while in other 
machines it rises last. The way in. which those results are 
obtained we shall now proceed to explain. 

Fig. 1, shows the extension bar of the mower. A is a por- 
tion of the main framing of the machine, to which the shoe B, 
carrying the finger bar B*, is hinged at a in the ordinary manner, 
Jvinted to the shoe B at a point in advance of the hinge joint a 
is the extension bar C, to the free end of which is attached a 
chain D, which passes round a half pulley 6 mounted in the ride 
frame A. So long as the chain remains loose the tinger beam 
will he free to play upon its hinge a ; but when tensivn is put on 
the chain the free end of the extension bar C will be drawn down, 
and the arm will then come into cont.ct with a projection 
formed on the shoe B. Upon this projection the extension bar 
C will bear as upon a fulcrum, and will act as a rock lever, 
thereby stiffening and, at the same time, raising the finger 
beam, as stated above. 

Fig. 2 shows an elevation of the machine and the draught 
chain K. A is the travelling wheel, to the axle B of which the 
wain frame of the machine C is pivoted. D represents 
the bevel gearing employed to give motion to the crank wheel F, 
and through that and the connecting rod G to the cutting 
apparatus of the machine, which is placed at H. 1 represents 
the pole or drawing bracket, which is also pivoted to the main 
axle B. To it.the pole J is secured by proper fastenings. The 
pole bracket is made of such a form that the draught chain K 
can be attached to it at an adjustable point i, i, i, below the 
centre of the axle. The chain passes from the tail of the bracket 
I under a pulley L, mounted on the main frame below the main 
axle, and over or through a guide M, carried by the pole J. The 
pole J serves simply to guide and turn the machine, the whole of 
the draught being carried through the chain K, to the forward 
end of which the whipple-trees are attached. By varying the 
vertical distance of the point of attachment i of the chain, or 
the position of the pulley L with respect to the main axle, or by 
adjusting both of these with respect to the main axle, the 
tendency to lift the beam or pole. or both of them, may be varied 
at pleasure. And thus all weight aud pressure is taken off the 
horses’ necks. 

A very neat arrangement is made for uniting the connecting 
rod with the cutter bar. This is shown in the following figures : 
Fig. 3 is a plan of the main shoe, with a portion of the cutter 
bar and finger beam. Figs. 4 and 5 are elevations of the same. 
To disconnect the connecting rod A from the sickle head E the 
crank wheel is turned to the far end of its stroke, the spring 
catch B is drawn out, and the pawl C, which is pivoted at D, is 
raised, The rod A can thus be disconnected in a moment by 
springing it out of the sickle head E. Fig, 4 shows the pall C 
in its place, and also raised to allow of the sickle head being dis- 
connected. 

In Fig. 5 F is the guide to the head of the sickle E ; and 
this alao forms a means of lubricating the same. G is a reservoir 
a. All the bearing surfaces in this machine are 


PRIVATE BILLS IN PARLIAMENT. 


THE private bill business is now rapidly decreasing, and during 
the last week comparatively little has been done. On Wednes- 
day the last Opposed Bill Committ-e of the Lords assembled to 
consider the Commercial Gas Company's Bill. This bill is for 
further powers, and also to facilitate an amalgamation with 
the Ratcliff Gaslight and Coke Company. There were three 
classes of opponents, viz, firstly, several of the other yas com- 
panies; secondly, consumers, lexseex, and occupiers; and thirdly, 
the Metropolitan Board of Works, whose opposition was simply 
confined to any attempt to alter the Bill as sent up from the Com- 
mons. The locus standi of the first class was disallowed, and the 
second did not persevere. The preamble was proved. The Bir- 
mingham Gas and the Birmingham and Staffordshire Gas Bills 
were withdrawn. 

In the Commons, the preamble and clauses of the Sligo, 
Leitrim, and Northern Counties Railway Bill have been passed 
and settled by Committee. The preamble has also been proved 
of the Sutton Bridge Dock Bill. The last opposed Vill in the 
House of Commons, namely, the Barrow-in-Furness Corporation 

sill, passed Committee on Waleed y: 

The following unopposed Bills have ‘passed the Chairman of 
Ways and Means: — Paget's Settled Estate, Leigh Estate, 
Glenniag Estate, Cambrian Railways, Regent's Canal and Dock-, 
and the Channel Tunnel Company Bills. 








THE MANUFACTURE OF PEAT FUEL. 

Ar page 68 we give a valuable table, which is appended to Mr. 

Paget’s admirable paper “On Peat Fuel.” This paper was pub 
lished in our last volume, 








Tue steamboat Novelty is now undergoing repairs at the 
works of Hewes and Phillips, Newark, N. J., and a few days sinc» 


it became necessary to remove the rings from the piston, which 
was hollow, with two sets of packing rings. The rings were 
found to be rusted and corroded fast, and the piston was placed 


on a fire in the blacksmith shop to loosen them by heat. In a 
few minutes an explosion occurred and the piston was blown to 
oom injuring one man so that he died in a few minutes and 

urting another badly about the face. On a close examination 
of the pieces, it was believed that marks of an old crack were 
found. It is thought that when hot and under —— some 
steam may have leaked through into the piston and subsequently 
canhinend, and the crack may then have been rusted tight. When 
the piston was heated, this water inside became converted into 
steam and caused the explosion. 

Avtomatic Foo Horns, A simple apparatus, which can be 
fitted on board ship to act automatically, and serve as a ventilator, 
a fog-alarm, and a bilge pump, is now Sten exhibited at Lloyd's, 
and deserves to be edo to the notice of shipowners and ship 
builders. The machine, which we have had an opportunity of 
carefully examining, was introduced into this country some time 


ago, submitted to the most crucial tests. The invention, which 
is patented by Mr. Thiers, of New Orleans, consists of two small 
cylinders, placed on either side of a ship im-board, and connected 


by a pipe. The cylinders are filled water, and, as the 
vessel rolls the water rushes aig Ss te the depressed 
side of the ship, from one cylinder to the other, and, by creating a 
vacuum, draws up the foul air from between decks, or out of the 
hold, by pipes leading below. The air which is pumped up by this 
self-acti goes out through a pipe over the sie, 
and such is the force of its exit that it serves to blow a fog-horn 
when required. Fog-horns are used only by sailing ships; but a 
powerful whistle, specially adapted to may be applied 
with perfect success, and the larger the cylinders the louder oe 
A similar application of this principle frees the vessel from bilge 
water, and, in fact, will keep under all The 
invention has been applied to a large number of ships of war and 
merchant vessels in the United States, therefore its merits are well 
known. Commander C. N. Cusham, of the Wachusett, in his 
report to the Rear-Admiral, stated that the slightest motion woul: 
set the ventilator in ion, so as to exhaust the foul air in any 
part of the vessel, or keep the fog-horns in constant blast, or pump 
up water if there wire any in the ship. There are several x 
to the same effect, and among them is a resolution from the rl 
of Supervising Inspectors of Steam Vessels recommending its general 


adoption. Admiral J. H. Strong, Lighthouse I , ma 
document sent by him to the Lighthouse Board at i . 
writes as follows :—‘‘In speaking of it as a fog-alarm which it 


b by attaching a group of see to the end of the Pipe 
teen which the foul air is discharged—thus making a friend of a 
foe—the keeper of the Sandy Hook Lightvessel writes most 
warmly in its favour; sends me the testimony of pilots who have 
heard the alarm ‘from a distance of three miles, and gives me his 
own experience of having heard it on the pilot boat two miles to 
windward.” Bearing in mind that there are fifty-two light vessels 
stationed around the coast of the United Kingdom, and regarding 
the importance of marking their position in foggy weather, the 
testimony of Admiral Strong as to this particular application of the 
invention comes very opportunely. The Trinity Corporation have 
given notice that, after the mide Ne of this month, the fog signal on 
board the South Sand Head Lightvessel will be a trumpet giving a 
blast of five seconds duration every two minutes, instead of a gong. 
The motion of that vessel would operate on a trumpet on one side 
and a whistle or screamer on the other, following up the blasts 
successively, and this would denote a — i if the system 
of alternate trumpet and whistle were adopted. The cylinders are 
placed so as to be worked by the pitching or rolling of the vessel, 
and there is always a sufficient movement of the water to set these 
machines in motion. It is said that a barrel rolled across the deck 
of a ship at New York, by way of experiment, drew up the air 
through the ventilator, and blew the horn. The Osborne yacht, set 
apart for H.R.H. the Prince of Wales, is fitted with the apparatus, 
and the sound omitted is loud and clear. When the Osborne 
was up the Mediterranean her fog-horns could be distinguished 
from an other sounds. One of the Peninsular and Oriental Com- 

ny’s ships has just had this ventilator affixed ; it will, therefore, 
Be tested in a few days in the Red Sea and Indian Ocean, where 
the heat between d is excessive and the ventilation not always 
perfect, or even tolerable. The constant action of such a pump as 
we have described would draw up all the impure mephitic vapour 
from the bilges and under decks, and pure air from the 
windsails, or ventilating funnels, must fill up the vacuum created. 
| The noxious effluvia generated in a ship’s hold by the impurities 
| which find their way there during a voyage is too well known to 

uire notice; but if those poisonous gases can be pumped up as 
quickly as they are formed—of which there seems to be no doubt 
—this ventilating process must tend to conserve the health of both 
| gers and crews. Medical evidence has been’ tendered in 
Savon of this method of keeping the air uncontaminated ; but we 
| need not quote it. It is sufficient to learn that an automatic 
| machine, occupying but very little space, will pump up noxious 
| air and bilge water. This foul air pump will, we have no doubt, 
prove valuable in the pape oy of perishable cargoes, and also 
prevent the decay of the vessel's timbers. Grain can be kept cool ; 
and, where the ventilator has been applied, the lower tiers of fish 
have, it is said, turned out on discharge in as good order as those 
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apparently competent to perform a good deal of hard work, 


the sacrifice life and property at sea,—Shipping a 
Gazette. 
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IMPROVED SLOTTING MACHINE. 
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Ir has leng been felt that some improvement was required in 
the slotting machine, and in designing the tool illustrated in the 
accompanying engraving Messrs. New and Co., of Nottingham, 
have endeavoured to add those improvements suggested by practi- 
cal experience. In the first place, it will be seen that the tool is 
fitted with a compensating balance A to the ram, acting in any 
position the ram may attain. It steadies the stroke and takes up 
any back lash that may be in the slide and connections. One end 
of the compensating balance lever is formed into a slot carrying 
sliding blocks from the crank pin giving the quick return and 
adjustable stroke. The link connecting the lever to the ram is 


fixed at the extreme end of the lever, which insures an almost | 


direct vertical thrust without any side pressure. This 


arrangement relieves the ram slide of considerable friction, and | 


thus effects a direct saving in wear and tear. e ram is pro- 


vided with a bearing of exceptional length, so that it may be | 


well and steadily directed in its stroke. A full stroke can be 
given or a short stroke close to the table or farthest from it. The 
screw for adjusting the height of the ram is worked from the 
front side at the bottom of the slot Bfor convenience. Secondly, 
Messrs. New have arranged all the movements C for the slide 


and tables to be worked from the side of the machine at which | 


the workman stands, where are also placed the fly-wheel and 
driving cone with gearing at the opposite side. This arrange- 
went has the double advantage of placing all the movements 
and adjustments to the machine within the immediate and con- 
venient control of the workman, who has therefore no occasion 
to keep moving from the front to the back of the machine, and 
from back to the side, and then to mount on the table to 
adjust the ram, as in the ordinary machines, when setting work 
for operation. A further and most important advantage is that 
the machine can be placed as conveniently to the line shafting for 


driving as an ordinary lathe, the cone D being in a parallel posi- | 


tion to the shafting, and not at right angles as in the ordinary 
way, where the cone is at the back of the machine, There is 
also ample provision made for varying the slide feed motions 
from one to ten teeth, and the circular table is provided with a 
simple and improved canting motion, so as to give a fixed and 
correct strip in key-way slotting. The proportions of the whole 
machine have been carefully considered in design and detail, and 
we believe will be appreciated, 





COPYRIGHT OF DESIGNS.@ 

Tue following is an abstract of “A Bill entituled an Act to 
Amend the Copyright of Designs Acts,” which is now before the 
House of Lords, having been brought in by the Lord Chancellor 
on the 19th inst. :— 

Clause 1 fixes January Ist, 1876, as the time for the com- 
mencement of the Act. 

Clause 2 transfers all powers, duties, and authorities vested in, 
imposed on, or to be exercised by the Board of Trade under the 
Acts 5 and 6 Vict, cap. 100; 6 and 7 Vict., cap. 65 ; 13 and 14 
Vict., cap. 104; 21 and 22 Vict., cap. 70; and 24 and 25 Vict., 
cap. 73, to the Commissioners of Patents, and directs that the 
above-named Acts shall be construed as if the Commissioners of 
Patents were throughout substituted for the Board of Trade. 

Clause 3 empowers the Commissioners of Patents to make, 
revoke, and alter general rules for regulating registration under 
the Acts mentioned, and after the passing of the present Act 
“any discretion or power vested in the registrar under the said 
Acta shall be subject to the control of the Commissioners of 
Patents, and shall be exercised by him in such manner and with 
such limitations and restrictions (if any) as may be prescribed by 
the said general rules, and any provisions contained in the said 
| Acts as to the copies, drawings, prints, descriptions, information, 
matters, and particulars to be furnished to the registrar prior to 
registration, and as to the mode in which registration is to be 
conducted by the registrar, and generally as to any act or thing 
to be done by the registrar, may be modified by such general 
rules in such manner as the said Commissioners of Patents may 
think expedient.” Any rules so made are to be laid before Par- 

liament within a month after they are made, but if Parliament 

be not sitting at the time, then within a month after the com- 
| mencement of the next session. 
Clause 4 abolishes the office of “ Registrar of Designs,” and 
| empowers the Commissioners of Patents “ to make arrangements 
| as to the mode in which, and the person or persons by whom, 
| the duties of registrar and other duties under the said Acts are 
| to be performed, and may from time to time delegate to any 

such person or persons all or any of the duties of the registrar, 
| and any m or persons to whom such duties may be dele- 
| gated shall, in 20 far as such delegation exists, be deemed to be 
| the registrar within the meaning of the said Acts,” Any 


arrangementsalready made by the Board of Trade in this direction 
are to be as valid as they would have been “ if this Act had been 
passed at the date of such arrangement or delegation.” 

Clause 5 provides that former Acts may be cited as the “Copy- 
right of Designs Acts” of such and such a year. . 


ENGINE AND BOILER. 

In the accompanying engraving we illustrate the vertical 
engine and boiler with which the excellent results reported in a 
recent impression were obtained at Taunton. The drawing ex- 
plains itself. The standard, which has a graceful outline, is 
made of ~) section, is mounted upon the base plate, and the top 
is bored and faced to receive the cylinder, which is inverted, and 
secured by bolts and nuts. It should be noticed that the slide 
jacket cover, the starting valve, and throttle valve, are made in 
one casting, which is readily removed, and all the parts are very 
accessible, The piston is provided with specially made cast iron 
expansion rings, and provided with cast steel rod and cress-head. 
This forms the guide, the guide bars being adjustable. It should 
have been stated that the standard is planed to receive the 
guide bars. The engine and boiler at Taunton, being 6-horse 





power nominal, has an 8}in. cylinder, and is of 12in. stroke, run- 
ning 125 revolutions per minute. The slide rods and joints 
and alse those of the pump are made of steel and hardened; the 
connecting rod is made with one solid end slotted to receive 
the brasses, and the large or crank end is made with a strap 
bolted to it, and the brasses adjusted bya screw. The crank shaft is 
carried in two carriages and brasses seated upon the base plate, 
and is long enough to carry a driving wheel upon either side. 
The engine is controlled by a small quick-speeded governor, which 
is of a special kind and very reliable. The pump has three 
valves, and is kept constantly at work; the supply to the boiler 
being regulated by the overflow cock enables it to have continual 
action. The pump is in close proximity to the bed-plate tank. 
The whole machine is of excellent proportions. The construc- 
tion of the boiler is too well known to require description. 








AMERICAN RalLwars. — The collapse of the railroad mania in 
September, 1873, found British ironmasters saddled with a large 
amount of unavailable railroad bonds, as were many of the Ame- 
rican ironmasters, and as the major portion of these roads have 
since been in a state of bankruptcy, and their securities practically 
worthless, there can be no doubt that many of the British iron 
exporters have been subject to more or less embarrassment for the 
he eighteen months. The wonder, therefore, is not so much that 
ailures have now occurred, as that they have not taken place 
before this, and that they have not been more extensive. “ It is 
from the fact of so much of this unhealthy business having been 
done that we,” says the American Railroad World, “‘ have mis- 
givings as to whether we have seen the end of the troubles in the 
iron trade that started a few weeks ago. It is more than probable 
that a large amount of these securities are still in the hands of 
English manufacturers. In this country we know that many of 
them are held by banks, other institutions, and individuals, as 
collateral securities for loans, which, in the present depressed con- 
dition of the trade, the borrowers are not able to pay. It is stated 
by English trade authorities that a part of the assets of certain 
large rail manufacturers in England, Scotland, and Wales are made 
up of these bonds. It is thus apparent that the British iron trade 
sympathises more directly than any other with the effects of our 
late panic. That trade, indeed, supplied one of the main motors 
for the railroad mania, and must therefore suffer for its disastrous 
results. It is evident that the English iron trade has not yet passed 
the turning point in its downward reaction. Before it can be 
placed in a really sound condition there must be a renovation of 





its credit system, a reduction of wages in every branch of labour 
employed in the trade,” He cd 
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THE HEATHTOWN BOILER EXPLOSION. 


A DISASTROUS boiler explosion occurred on Thursday last at the 
Star Ironworks, Heathtown, near Wolverhampton, by which John 
Torrington, engine tenter, was killed. The accompanying sketch 
shows the way in which the boiler was set. It was an egg-ended 
boiler, ohn f by an ordinary furnace and flash flue underneath, 
while the flame from a heating furnace was led round it higher up 
through another flue. The sketch shows the position assumed oy 
the fragments after the explosion. 

The inquest into the death of Torrington was opened on Friday 
morning at the Newmarket Inn, Cleveland-street, before Mr. W. 
H. Phillips, coroner, and adjourned until evening, when the fol- 
lowing witnesses were examined : 

Mr. John Thompson was the first witness called. He said he 
was a boiler maker at Ettingshall. He remembered Mr. Banner 
giving verbal instructions in July last year for the repair of two 

ilers, one of which was also to be lengthened. Mr. ner said 
they were required to work a condensing engine, and that it would 
not be needed to work at a pressure of more than 251b. to the inch. 
Witness examined the boilers both before and after the repairs. 
He considered at the time that 301b, should be the outside pres- 
sure at which they should be worked. but he did not remember 
that Mr. Banner asked him any questions upon that point. He 
gave no kind of caution about them. He had seen the exploded 
boiler since the accident. It was the one which was l ened. 
From his examination he had not come to any definite conclusion 
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PLAN OF FLUES 


as to the cause of the explosion. The repairs to the boilers were 
not done by contract, and witness was not limited in expense, Mr. 
Banner giving him full powers to do what was necessary. To the 
Foremar. : It was not usual in repairing second-hand boilers to 
give an estimate as to the amount of pressure to which the steam 
should be limited. Had he been asked the question, he thought 
he should have informed Mr. Banner that the boiler might be 
worked with safety at a pressure of from 20 lb. to 25 lb.—To the 
Coroner: He did not know of , & -- test having been applied. 

William Banner, brother to . Banner, lessee of the works, 
said he had acted as engineer since his brother had undertaken the 
conduct of the works, having previously been employed for thirty- 
five years about engines. Sometime ago he had sole charge of the 
engines at Messrs. Whitehouse Brothers’ brewery at Tipton. He 
had nothing to do with the feeding of the boilers; all he did was 
to put the gearing on them. The works had been in operation 
since the Ist July. Witness regulated the pressure at 30 1b. to the 
square inch, and the safety valve blew off at that pressure on the 
day before the explosion. There was no whistle. The valve 
simply blew off. e boilers were fed by a force pump, to which 
a three-inch pipe was attached, and the quantity was regulated by 
a screw mn by hand. No difficulty had been ienced in 
supplying them with water. Witness was taken very ill on Thurs- 
day morning, and could not go to the works, in consequence of 
which Torrington was sent for. He emptied and cl the lon; 
boiler a week ago. He considered it to be quite safe. He couk 
not say what was the thickness of the thinnest plate, but he 
thought about 5-16th of an inch.—To the Foreman: There were 
two floats in the exploded boiler, both of which were in good 
order. One float on the small boiler had not worked properly for 
about a week, but witness did not tell his employer. 

The examination aby oh E, B. Marten was then continued. He 








said he had plet pection of the boiler since ing. 
He found that it was 37ft. 8in. long, and not 36ft. as previously 
stated, and 6ft. in diamet luced models showing how 





e - 
the explosion had affected the boiler. The centre plate was blown 
over the canal in the direction of the Old Heath, the reaction of 
the steam driving the main portion forward. The first ure 
— to — — ap os: ———e side a. tome 
and was t t i tes an ly along a line o' 
Fhe fractured Emmediately oppose 





rivets. was PP the place 
where the heat from the furnace had impinged upon it. The iron 
was so softened that it would give way at ordi ing pres- 
sure. It had been overheated quite recently. He considered that 


state of things existed immediately before the explosion, and that 
the water in the boiler was lower than usual, but the boiler was 
not empty. The peculiar construction of the flue in the setting of 
the boiler rendered the boiler very dangerous when it ran short of 
water. That arose from the way in which the boiler was set by 
the flue being arranged so near the top water line. The flue was 
imprudently arranged. He had known boilers to explode from 
exactly the same cause. The fault of setting the boiler rested with 
those who did the brickwork. The bad a ment of the flue 
would render it more dangerous from the heat being so near to the 
top water line. The place where the over-heating took place 
happened to have been formerly damaged, and had corroded to such 
an extent that it was barely over jin. thick. It was a t deal 
too thin for a boiler working at 30 lb. to the square inch. e boiler 
would not have burst at present at 30 ed po if it had not been 
from the over-heating, although it would not last long at 30Ib. 
er square inch.—The Coroner : Supposing you had i that 

iler, should you have condemned it ?—Witness: I should have 
considered myself to blame if I had passed it. The corrosion was 
ina place where any one who knew anything about boilers should 
have looked particularly when cleaning it. I could not tell the 
age of the boiler, but it must have been worked some years. It 
was very likely a 2-in. boiler, and when new was capable of 
bearing a pressure of 501b. to the squareinch. The lengthening of 
a boiler does not necessarily reduce its strength. The — to 
the boiler were, so far as witness could see, satisfactory. reply 
to the foreman, he said that the boiler was about full when 
it exploded. The water was not going into the boiler the last few 
minutes before it exploded. If the boiler had been subjected to a 
water test that would have been the means of detecting some of 
its weak places. It would have stood a hydraulic test of 40Ib. to 
the square inch without bursting. The setting was not an unusual 
way of setting. If the heat had been applied underneath the 
boiler, it would have been better in every way. The boiler in the 
way it was set ought not to have been worked at more than from 
10 lb. to 15 1b. pressure to the square inch.—The Coroner: Do you 
consider there was any recklessness or carelessness in placing a 
boiler like that to work at a pressure of 301b.— Witness: It was 
very unwise and imprudent. As to the flue, he said that it was 
very foolish to allow a boiler to be set as the boiler in question 


was. The person who set it would not appreciate the he 
was running.—In reply to the foreman, he said if he had seen it 
beforehand he should have condemned it at 30lb.—A j : 
Would you have allowed that boiler to be lengthened if you had 
seen it previously? Witness: If they had cut off the end at 


the same time as they lengthened the front end it would have been 
much better.—By the jury: He considered the iron in the boiler 
was not of a good quality. The old plates had been badly rolled 
at the ends. Boilers were not under Government test anywhere. 
He would recommend that boilers should be tested by hydraulie 
ressure, and that during the test a thorough examination of the 
iler should be made. In his opinion it was better to have new 
b.ilers ———— to their work rather than to exercise a false 
economy by buying old ones, 
The jury then deliberated in private for about a Ts of an 
hour, after which the Coroner announced that they returned 





a verdict to the effect that the deceased was accidentally killed, 
and had at the same time handed to him (the Coroner) a recom- 
mendation and some remarks. They said they did not wish to 
criminate the owner of the boiler, but yet they considered that 


there had been great want of good judgment in placing such a 
boiler in such a position as the one in question was p They 
also recommended that boilers should be inspected tent 





persons before being started to work, particularly when they were 
set down in a populous neighbourbood. Personally he (the 
Coroner) advised Mr. Banner if he again put down a boiler to 
call in some competent person to give his judgment, not only 
upon the boiler which he purchased, but also as to the way in 
which it should be set. He saw that he had had a narrow escape 
of a criminal verdict being recorded against him. 


THE NEW YORK AND CANADA RAILROAD. 


Tue following description of the heavy work on this 
road is condensed from an article in the Plattsburgh (N.Y.) 
He : 


As the great work of constructing a railroad along the western 
rock-bound shores of Lake Champlain approaches completion, the 
stupendous nature of the job becomes more and more apparent. 
On the whole line, from Whitehall to the mouth of the Ausable 
River, great obstacles have been met with. Near the upper end of 
the lake, at a certain point near the shore, several “fills” sank 
successively out of sight into an apparently bottomless pit; at 
Putnam Point, opposite Benson Landing, were a series of very 
heavy rock cuttings; at Ticonderoga was a tunnel, and on the 
shores of Bulwagga Bay again was found heavy rock work. Then 
just below Port Henry there was much hard work in cutting 
through the rocks, and for four miles north of Port Henry is an 
almost continuous side cut along the solid wall of rock which forms 
the shore, commencing with another tunnel just north of the old 
furnace in the village This four miles takes us to Mullen Brook, 
where the soil is again reached, and from which point for 21 miles 
the work is comparatively easy. But when this 21 miles is passed, 
the line, after winding down the valley of the Boquet River, 
suddenly strikes the head of Willsboro Bay, from which point, for 
seven miles north is found, so old railroad men say, one of the 
hardest seven mile ions ever tered by a rai company 
on this continent. 

As the line approaches the head of the Bay from the south a 
series of minor rock cuts are encountered, which, however, afford 
but a slight foretaste of what is to come, and then suddenly it 
strikes a huge mass of rock, which, however, is passed by a heavy 
thorough cut, flanked on either hand by side cuts. Then, coming 
north, a shelving rock is reached, from the foot of which at the 
water's edge a wall 250ft. long has been carried up 30ft. as a foun- 
dation for a “‘ side fill.” Then comes another side cut, then a 
lateral fissure into the mountain, across which is a deep fill, com- 
posed entirely of rocks from the side cut below and another heavy 
one just above. This brings us to the famous red rocks, so named 
from the stained a ce of their surface when viewed from 
the water. Along the side of the red rocks is a cut 600ft. long, and 

ight here has been the most difficult portion of the line to build. 

e me me | - struck at _ — —_ 25, 1873. In order to 
get an idea of the appearance of this place, imagine a nearly per- 
pendicular wall of rock 600ft. long and rising sheer from the Lae 
edge of the lake to a height of about 180ft. way up this cliff, 
or about 90ft. from the edge of the water, was where the track of 
the New York and Canada Railroad must be laid if it was laid at 
all, for back of the cliff the mountain rose to much ter height. 
At the foot of this precipice came the waters of Willsboro Bay, 
and to give an idea of the shape of the rock below the water it is 
only ni to state that 1 from the shore the water was 
found to be 210ft. deep. Well, the work was commenced a year 
ago last July half way up this cliff, and continued through that 
season, but during the winter of 1873 4, owing to the failure of a 
contractor, work was suspended, to be renewed the following 
spring, and now this wonderful shelf is nearly completed. 

In prosecuting this work the most ex inary difficulties have 
been met with and overcome. At one point the face of the cliff 
curved inward, and across this point it was contemplated to make 
a side fill for a portion of the roadbed, and thus save some hard 
blows. So hundreds of tons of rocks were dumped off the pre- 
cipice into the water until the ~~ e emerged from the surface of the 





water and began to creep up the cliff, when suddenly it 
sank down into the water and disappeared in the mysterious depths 
below, probably having slid down the submarine slope—nobod 
knows how many hundred feet. So this plan had to be abandoned, 
for the risk of a railroad train sliding down this steep place on an 
insecure roadbed could not be assumed on any consideration. Then 
the line was changed so as to bring the track 18ft. further into the 
mountain at this point. In changing this line it became necessary 
to go to the of the cliff again and take off another slice 18ft. 
thick, and in doing this, at one point four holes were drilled in a 
line 18ft. back from the fave of the cliff, and 14ft. deep. The 
—— ee these 7 amg 15ft. ant thus the whole distance 
spann ing 45ft. ese holes were then charged lightly with 
nitro-glycerine and the charges exploded simultaneously. This 
made a slight crack in the rock. Then it was charged several times 
in succession in the same manner until finally a crack 30ft. deep 
and 100ft. long was made. Into this crack, 100ft. long and 30ft. 
deep, was then 30 kegs of blasting powder, and on the 5th 
of February, 1874, the charge was fired, and when it exploded the 
whole face of the rock—over 2000 cubic yards—went overboard ! 
All Essex County shook when that charge went off, and over the 
water at Burlington they theught there was an earthquake. This 
is net the heaviest charge that has been fired on the line, but it 
probably did the best execution. 

Passing on to the northward of the Red Rock cut, another lateral 
fissure into the mountain is reached, across which a fill is being 
made—the material being of courses, fragments of rocks, and just 
north of that we come suddenly to the tunnel. 

A huge spur of the mountain projects so far forward here that in 
running the line there was no possibility of going around it by 
means of a cut, without making a shorter curve than is allowed on 
this road, and so there was no alternative but to make a tunnel. 
The southern entrance to this tunnel is very abrupt, and as you 
pass over the deep rock fill you are suddenly confronted by a dark 
opening in a cliff of almost pure feldspar 60ft. high. 

Passing out at the north end of the tunnel, we soon afterward 
abandoned the line of the track and climbed over the hill by a foot 
path to the office, which is situated near Higby’s Gorge—a natural 
gulf almost as wonderful as the Ausable Chasm itself. The walls 
of this gorge are 100ft. high by actual measurement, and the track 
is to cross it on an iron bridge the span of which will be 160ft. 
Still further to the northward about two miles is another very 
heavy rock cut, the deepest thorough cut on the whole section, it 
being 68ft. deep. This seven miles is on the south end of what is 
known as section No. 7, the ti being bered from White- 
hall. This section No. 7 extends from near the head of Willsboro 
Bay to the Ausable River, No. 8 from Willsboro Bay to Mullen 
Brook, and No. 5 from Mullen Brook to Port Henry. 

The contractors on this section No. 7 are John Cameron from 
near the head of Willsboro Bay 2} miles north, including the Red 
Rocks, to the south end of the tunnel; Rogers and Kelly have the 
next three-quarters of a mile including the tunnel ; next comes 
Philip Eder 14 miles; then comes another job of Rogers and 
Kelly’s. In this seven miles are only 25,000 yards of earth work, 
and over 300,000 yards of rock work, and the bed of the track will 
rést upon solid rock more than nine-tenths of the whole distance. 

The heavy rock work on this entire section is now more than 
three-quarters done, and the prospect is good for a through train 
between New York and Montreal via Whitehall, Willsboro Tunnel 
and Plattsburgh by October, 1875. The contract on section No. 8 





between Ausable River and Plattsburgh has been let to Mr. Doty, 
who, it is understood, will push the work through with the greatest 
possible vigour, the stone for many of the culverts being already on 
the ground, But the work on this section is comparatively light; 
the whole amount of earth work to be done being far less than 
that contained in a single fill at Port Douglass. e understand 
that a locomotive is to be put upon the track at Port Kent for a 
construction train, and that from this point the track will be laid 
both north and south. The rock work around Trembleau Mountain 
is all done, and it is expected that Mr. McDonnell will have his 
contract finished, from the southern extremity of the Trembleau 
—— rock cutting to the Wickham Marsh north of Port Kent, 
oy July. 





SourH KENSINGTON MuseUM.—Visitors during the week ending 
July 17th: — On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,805; mercantile marine and other 
collections, 1747. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 3113; mercantile 
marine and other collections, 164. Total, 17,829. Average of 


corresponding week in former years, 14,118. Total from the 
opening of the Museum, 14,394,097, t Office Museum, 
4504, Total number since the opening of the Museum, free daily, 


(12th May, 1858), 3,213,520. 

Swiss PARQUETERIE.—The parquet manufacture which has been 
recently introduced into Switzerland surpasses in jary results 
— per pete ye of the country. The favourite 
wi employed are walnut, pear, plum, chi ma lime, and 
fir, and fine foreign woods are ually ay cael fox the same 
purpose. The largest factory is at Interlacken, which was founded 
in 1851, and has employed upwards of 100 workmen for the last 
fifteen years. It is fitted up with every kind of machinery, and is 
capable of turning out about 15,000 square feet of parquets per 
diem, or between 5,000,000 and 6,000,000 of square feet per annum. 
The diversity in the patterns is something astonishing, when the 
low rates obtaining are taken into consideration. species of 
mathematical figure is made use of, together with designs in 
— colours, the — yellow, brown, and black lines are com- 

ined in every possible manner, forming lozenges, rect- 
angles, triangles, &c. The veneered floors, th saeeeeunalily the 
most elegant, are not in such general demand as the massive 
rquets, varying from lin. to l4in. in thickness. So far, Mr. 
Jenner statss, that but little use has been made of curved lines. in 
adding to the beauty of the patterns, which is to be attributed to 
the higher prices which the greatly enhanced difficulties of execu- 
tion would render necessary. The trade is carried on in eighteen 
out of the twenty-two cantons, and is now in the most flourishing 
condition. As nearly as can be ascertained, the annual uction 
of the twenty odd establishments reaches the value of 8,000,000 
francs—£320,000. The prices throughout the country are nearly 
the same ; they vary from 50 centimes—a little less than 5d.—per 
square foot for the cheapest description of parquet, to several 
francs, according to the richness of the designs and the fineness 
of the wood. The usual price of the kinds most in demand is, at 
present, from one to two francs per square foot. The ordinary 
parquet is made of deal, but the oaken floorings are most prized 
for their solidity. There are varieties of the former, however, 
made of the wood of fir ae in the Alps, at a certain eleva- 
tion, in which the snowy whiteness and the fineness of the grain 
is such as to render them suitable for the most elegan’ 
It may fairly be said that hardly a Swiss house with any pretence 
to comfort is now built without a uet in at least one of its 
rooms. In respect to neatness, solidity, durability, elegance, and 
cheapness, the use of machinery has inly enabled the maker to 
achieve wonders. The home demand Las been so far proportion- 


procuring materials on the spot, the abundance of water power, and 
the great increase of new buildings for the well- classes, 


furnish a ready explanation of this fact. Hitherto, the e i 
owing chiefly to the heavy expense for carriage, has not very 
large ; it attains about per cent. of the amount 


twenty 
manufactured.—Journal of the Society of Arts. 


Quesec Harpour.—The Harbour Commission recently held a 
weekly meeting, at which they transacted some important 
business. Youll te ie dee ah tees ae 
p ded vig ly to initiate of im vemeute whieh 
included the construction of a wing dock, aot the procuring of 

lans for the enlargement of the actual accommodation of the 

. ving dock was the first taken up, 
Mr. Grant was deputed to confer with the and Dominion 
Governments on the subject, with the view of procuring the same 
advantages for the Quebec Dock as were promised to the British 
Columbia Dock. The Dominion Government having agreed to 
provide the necessary legislation to enable the commissioners to 
obtain the money, the trust secured the services of an English 
firm of engineers, to survey the harbour, recommend a site, « 
prepare the estimates for its construction. From an pe] 
point of view the site at Levis was mentioned as the ch an 
easiest for construction ; but as there was only a difference 
£20,000 in the cost between Levis and the city side, and it being 
considered by many from a commercial and in the in 
of Quebec that the dock should be built on the city side, the 
corporation of the city of Quebec in a handsome manner agreed to 
e up the difference of the cost, and this virtually settled the 
question as between Point Levis and Quebec. With reference to 
the general improvements of the harbour, it being a large question 
and full of difficulty, and opinions being so various, and the cost 
uncertain, the commissioners unanimously consented to ask for 
competitive plans, and offered two prizes—a first prize of five 
thousand do! and a second prize of one thousand dollars. 
Ample time was given to enable intending competitors to prepare 
comprehensive plans, so as to avoid serious errors, and provide for 
the future wants of the trade of the port. These plans were 
received on the 15th December last, and being very voluminous in 
design and detail, and owing also to the absence of some of the 
commissiovers in England, the final decision was only arrived at 
on the 15th of June, It is true our citizens were somewhat 
impatient of delay, but considering the errors that were made by 
the old harbour trust in erecting unproductive and ill-contrived 
wharves, the commissioners can hardly-be blamed for taking fu I 
time to mature a scheme that will be useful, practical, and moderate 
as to cost. Therefore it is that the decision arrived at at the last 
meeting will be likely to give general satisfaction, As far as we 
can learn the plans of Messrs. Kinipple and Morris are of a most 
perfect, reliable, and comprehensive character, complete from an 
engineering aspect and accurate as possible in detail. Their plans 
for the construction of tidal basin and wet docks in the river St. 
Charles give general satisfaction to the trade, who are really the 
parties most interested in all these projects of improvement along 
the river borders. They provide for four spacious docks, extending 
from the gas works to the nt breakwater, utilising it asa 
portion of the scheme extending from St. Peter-street across the 
estuary, and providing for the extension of the North Shore Rail- 
way to deep water by laying the track of that line from: the Palais 
terminus all along the piers, so as to facilitate the loading and dis- 
charging of vessels of the heaviest tonnage and greatest draught 
of water. Provision is made for an extensive and useful 
ballast wharf at the fly bank at ee and wet docks, -_ 
a ing dock at Indian Cone. ing to agreement, the 
Herbour* Oemasiesion met at last to award the prizes, when 


teresting ion, all the members of 
the board being present, the first prize was awarded 
to Messrs. Kinipple and Morris. We congratulate the commis- 
sion-rs on their decision, which has not been arrived at without 
due consideration, care, and oa It is to be hoped that they 
will now go on with the work, and that ere long there will be some 
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we learn after a long and in 





practical result to the designs of the commissioners.— Quebec 
Mercury. 
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SYNOPTICAL TABLE OF DIFFERENT MECHANICAL SYSTEMS OF CONDENSING 
N.B.—Ninety-nine per cent. of the peat used is simply cut and prepared by hand labour, 


PEAT ACTUALLY BEING WORKED. 


















































p | l 
Time waetor . | Estimated | 1 ' Estimated cost ‘total ‘ R | } | 
; } portionate | percentage Approximate per ton at ‘ota — e } " 
= I - oocupted expense | of tons of Seer of works of dried number of — | 2 Applications Authorities and 
Sy a 3 low aepeed peat | in drying, | of drying and | «et peat tons of dry peat bricks. men, women, | in “district re re of peat _ sources Remarks, 
OF Ree oe: | favourable | ,Piling to | per diem | peat per season| with 20 to 25 and boys, | da, ja te | fuel produced. | of information. 

west or. total cost. | per | per machine. per cent. per machine. per man, , | 

Pine eI | machine. | of moisture. | } 
litlaags | | | 

a | b c d | e f | g h i 
| | | | 

Hodges’ Canadian Onsurfi ice of ground mn oo 3000 in 60 days | Less than 2 dols. | 38 men .. . | 6s. per 10 hours . | Railway loco- |Mr. Aikman and | Canal 6ft. deep in 
Peat Company in open air. or 9s, te 10s. per | motives. | Grand Trunk | bog, made at sume 

| ton. | Railway. time by excavating 

| machine. Water 
} | for formation of 
| | | canal indispens- 
| } : | able. 

Leavitt's . Air-dried PAL ee (LY eae a A 14 tons daily.. | 8s. (at least) .. (?) 7s. per 10 hours : | Sundry .. Mr. Leavitt .. .. | Not known whether 

| | now at work. 
i | 
Robert's eS es ee ea | 3300 in 140 days} 8s, tos... .. (?) 7s. per 10 hours) .. Sundry .. Mr. Leavitt .. | Not known whether 
| | now at work. 
} | | 

ee ee Dries, bre re At present ex- (?) (?) 2s. 6d. to 3s... (?) |For charcoal, | Mr. Box .. | Intended as an ex- 
of Challeton de | perimental. &e. perimental work- 
Brughat. | | ing on a commer- 

| | | cial seale. 
} 
Rahder’s . «| Air-dried os oe (?) (?) (?) } 1100 in season | Selling price | Twenty persons | 2s. 6d. to 3s. (?) | Domestic pur- Irish Peat Com- Probably combined 
about 9s. 7d. at per 12 hours. | poses. mission; Mr. with systematic re 
| | works. Cost M. C. Meadows, | clamation of land. 
| price probably member and re- 
oa | | 78. | porter. * 

The Princes of! Treaded into a Fe ae | 1000 in 12¢days | 6s. 9d. Also esti- (2) 2s. to2s.é6d.,in}100.. .. | Boilers, &c.,in | Dr. Breitenlohner | Systems result of 
Schwarzenberg, cake, cut by hand mated at 9s. paper money, | beetrootsugar} and Irish Peat ong and costly 
Ruschmann’s ma- and air-dried. | | per 12 hours. | works. | Commission; Mr. | trials. Peat con- 
tues i } | | J.M.C.Meadows, tains much unde- 

| | member and re-| cayed woody por- 
| H | porter. * tions. 

Clayton Son, and Air-dried in co- | 39-41 per cent. 175 to 100 Estimated at | Estimated at 5s. | Three men and | Sundry al Messrs. Clayton, | Use of squeezing 
Howlett’s. vered sheds. | (Interest and | we’. | 4000 (?) @. four boys tu Son, and How-| trucks proposed 

| sinking fund, | | the pugging lett.* | Machinery onl 
| &c., not taken )| | mill only. short time ore 
} the public. 

Exter's; same me- Partly air, partly | oy his to 16 tons | 12s. .. |8 men and 4/2s. to 2s. 4d./ ., Railway loco- | Dr. Reinhardt * . . | Works belonging to 
thed tried at Der- artificially dried per 22 hours. women to 3/ men, women motives. Merkel & Partner. 
rylea, Ireland. before compres- | | presses only. ls. 4d. per 12 Dr. Reinhardt, 

sion. | hours. Manager. 

Exter's ‘ Partly air, partly és - . ° + «» | About 620 Cost 12s. to 20s. (?) 2s. to 2s. 6d. Railway loco- | Dr. Breitenlohner | works belonging to 
artificially dried | j per ton. per 12 hours, motives. the State Railways 
before compres- | } Administration of 
sion. j | Bavaria. 

The Peat Engineer- On racks in open | 3 weeks at | 50 to 70 per | 60 to 100 | ° (?) 2 men and 2 | 3s. 6d. per 10 | 0°45 to 117.| Charceal.. Peat Engineering | Redmoss Works at 
ing Company, Li- airandincovered | least. | cent. tons. | boys toinace- | hours. Co., Limited* .. | Horwich, also at 
mite, Danchell’s| sheds. | rators. Mareuil, Ourcy 
system. } | | valley, France, for 

| | | | sanitary uses. 

Bocquet’s, Paris - Inair in heaps ELT oc. siete sae oe | 90 tons .. | About 11 tons lds. to 16s.(’) .. | Twelve .. 3s, per 12 hours Charcoal for | Irish Peat Com 

| dolly. Paris market.| mission ; Mr. | 
| } M. C. Meadows, | 

| member and re- 

| | | porter. * 

| | | 

De Rosthorn’s simi- In air in heaps {5 Smonths. | +- +e «+ es Bas | | 1000 tons Cost of labour | 23 men, 12 wo- | 2s. 5d. in paper | 9-9 - | Iron blast fur- | Herr von Ros- 
lar to Boequet’s. | | alone, 9s. per | men or chil-| money per 12 | maces, thorn.* 

| ton. All cha’ dren per set | hours. | 
a probably 13s. of machines. } 

Sehlickeysen’s, of Often air - dried bide 2 se Lerih tow? 46) vee) oe 75 to 100/15 to 25 toms | 6s. 6d... Largest ma- | In Prussia, 3s. . | Sundry hr Herr Schlickeysen* | gra a Ped 

Berlin. without sheds. | } and 150. | per diem. chine ;16 men! per 12 hours. | and others. | made of three sizes 
1863, Schlickey- | | | 6 women. | | —smallest size for 
sen eee | | | horse-power. This 
artificial d | | | is probably one of 

¢ since aban <4] | the — pug- 
it. | | ging mil 

Schlickeysen’s.. ..| Air-dried ., .. |. sie. one oe aes daily .. | 7s. to 8s. 12 men, 6 wo- | 2s. tu 2. 6d... | Glassworks .. | Herr Kalus Works belonging to 

| men, 4 boys. Salzburg Company 

Mahlstedt’s -| In air in heaps .. | 2, 3, to 5 | ee ce ce ee | 3500 cubic | 1000 tons in| 5s.(?).. .. 10 men, 3s. porilhours| .. .. .. | All purposes.. | G. Mahlstedt,* Ma- | Two light machines 

| weeks, | | feet wet. | _ 110 days. | nager of Peat and | employed on each 
| | | | Canal Excavating | side of the cutting, 
| | Company, Olden- | made in terraces. 
| | | burg. Similar plan to 
| | that of Princes of 
| } Schwarzenberg. 
| i | 

Alloway’s . .| On Alloway’s per- | 8, 4, or 5 | (7) inn (2) ) (2?) (?) 2s. 2d to 3s. (?) | Sundry va Mr. R. M. M. Allo- | 
forated or wire- | days (2) | | per 10 hours. | way,* Somerset 
work terraces or | | | | Peat Coal Com- 
racks. pany. 

Balbiani'’s . Air-dried ; (t) | 15°69 per cent. @ , 3000... 19s. ; sold in Paris 2s. éd. to Js... ‘ Domestic Par. | | Prof. O'Reilly 

| | for 30f. per ton. , and for 
| } ea ting as- | 
| phalte boilers. 

Eichhorn’s .. .. Airdried on long]... .. ..|.. -. oc oe | os os oe | About 3 tons | 1%. od. co co co co | @. to 4a Od. oo" pur- | Dr. Breitenlohner | First undertaking 
sloping covered j per 10 hours. per 12 hours. (swedish). | | Was a commercia 
lattice frames. | | | failure, owing tuo 

| | high cost of pro- 

| } | | duction 

: - ! i retitled os 
(c) As air-dried peat contains from 20 to 25 per cent. of water, these | to cae Some kinds ef condensed t have a specific gravity as high 
NOTES BY MR. PAGET. 16 tons of peat would contain an additional weight of from 3 to 4 tons of 15 ai h, =. ad 


(a) No known process, whether of maceration or of compression, 
diminishes directly the amount of water in peat. erefore in 100 tons 
of wet peat issuing, say, from the mouthpiece of a peat pug mill, there 
are at most 16 tons of ‘absolutely dry peat obtainable. To attempt to 
drive off 84 tons of water by artificial heat is obviously absurd. 

(b) Great discrepancies must exist between results of the same 
machine working under favourable and under unfavourable circum- 
stances. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

ee Improvements in Compininc certain ArticLes of Furniture, such 

wardrobes, cabinets, wash-stands, looking-glasses, racks, shelves, 

ond other like articles, Alfred Weldhen, Camden Town, London..- A 

communication from Ambrose E, Barnes, New York, U.S.—lat June, 
1875. 

2113. Improvements in TurRNING-oFr, Seamine, and Stitcuinc MACHINES, 
William Campion, sen., Sneinton, Nottinghamshire. —Oth June, 1875. 

2226. Certain improvements in the construction and ventilation of 
WATERPROOF GARMENTS, John Richard Whitmore Luck, Walbrook, 
London.—17th June, 1875 

2241. Improvements in the means of SusPerpinc and ConTRoLune the 

Motion of Berrus, Capuns, Soras, Tastes, and other like articles in 

ships or in travelling carriages, W: Morgan-Brown, Southimpton- 
buildings, London.—A communication from Thomas Pownall Fo -d and 
Thomas Scott Dick, Brooklyn, New York, U.S.—2l+t June, 1875. 

2270. An improvement in the construction of ReoENERATIVE Gas 
Furnaces, John Roper Wright, Croston Villa, Uddingston, Lanark- 
shire, N. B.— 22nd June, 1875. 

2327. Improvements in Dyeme Scarier, Onance, and other CoLours, 
and in the Means employed therefor, William Joseph Smith and Walter 
Scott Berry, Manchester. 

2338. Tinpeos ementa in Dressinc or Preparine Leatuer, and a mixture 
or composition therefor, Edward Tombs, Fitzwilliam-road, Clapham, 
Surrey.—26th June, 1875. 

2338. Im ents in SToprERs or Covers for Bortes, J. and other 


mprovemen: 
hollow articles, and in the clip or strap to be used therewith, for the 





water as diffused moisture, or would really weigh 19 to 2u tons. 

(d) All the systems adopted ba to the present are much more expen- 
sive than preparing peat by hand labour merély. Some of the above 
lower figures are based on incomplete data. 

(e) The above figures are not an absolute measure, as the value of 
money varies much in different countries. 


(f) The specific gravity of some raw peat is 0°25, rising to 0°6, and even 


Ryteoe of securing and removing the same when required, Dan | 


ylands, Ardsley, Yorkshire. 

2342. Improvements in machinery or apparatus for SorreNInc, GRAINING, 
or Boarptno LeatHer and other material, Richard Lee, Huddersfield’ 
Yorkshire. 

2344. Improvements in the manufacture of Vetver Pitre Carpets, Jean 
Picheral, Nimes, Gard, France. 

2346. Im 
West, Maidstone, Kent. 


2348. Improvements in the oe ge pew and preservation of Foop, Donald 


Nicoll, Clement’s-inn, Strand, London. 


vemments in ‘apparatus for Discnarcine Gas Retorts, John | 


as 

‘g) Unless the hygroscopic moisture in air-dried peat be driven off by 
artificial heat, from 2 to three tons of peat are required tu develope the 
same calorific effect as 1 ton of coal. All peat is not free from sulphur or 
phosphorus, and therefore, for metallurgical purposes, cannot always be 
compared with wi 

(h) The figures given have been revised by above authorities to whose 
names a* star is a’ appen pend: 

(i) Further details in body of work. 


2366. Improvements in Governors for STEAM and ether Enoines, John 
William Hartley, California Works, Stoke-upon-Trest, Staffordshire. 
2368. Improvements in Sewixnc Macurves and accessories thereto, Henry 

Bland, Luton, ire. 

2370. Improvements in the construction of Rar-way Trucks, WaGons, or 
Corves for the conveyance of coal and other minerals, Henry Davidson 
Plimsoll, Gordon-square, London.—29th June, 1875. 

2372, Improvements mn STEAM EXonEs James W. Parker, Lewisham, Kent. 

2374, Impr in of Emery and other WHEets 
used for grinding or polishing ae in a tus employed therewith, 
ae Cowdery lartin, Upper't Hill- street, Richmond, Surrey. Seat, 

ames 








2350. An an ies jn or applicable to Pipes for Smoxra, Al d 
Melville Clark, Chancery-lane, London. — A communicatien from 
Wetzlar, Freres, Paris. 

2352. Improvements in Sewinc Macuriyery, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from Jesse Edward Folk, 
Brooklyn, New York, U.S.—28th June, 1875. 

2354. An improvement in Comps, Adolph Poppenhusen, College Point, 
Queen’s County, New York, U.S. 

— Improvements in FRAME Sav; ‘3, Edward Newton, Southampton- 

2: — ees pparatus 
ng mprovements in aj for TREATING Sewacs, James osu 
Fenchurch-street, London, and Robert Blackburn, Trews Weir Mills ; 

ay ies vonshire. 

at me oe tee cover’ or ag for ay a = or 
other us, John yton M eet-street, lon. —A 

quuneniiadieaibens from Charles G: Gay, Cateau, Nord, France. 

ae oe < -ai—araemeed in SHuTTies and Barrens for Looms, Thomas Percy, 

2364. yey 
Distrisutor, John Pamphilon, jun., Whittlesford, Cambri 





ved FARMYARD Dunc or MANURE SPREADING MacuINE and 
dgeshire. | 


V ictoria sagen Bedford. 


in Horse Rakes, Henry Cameron and 
“ward Hill, 
2378. 
Buitpinos, Edwin Guthele, Man 


in the erection of Concrete 





2480. An improved machine for Corrine and Sapna the Sores and 
Hees of and Sxokgs, William Jackson, Caroline-street, Eaton- 
uare, London. 
2382. 


Improvements in Watcues and Ciocks, Juan Nepomuceno Adorno, 

Harley-street, Cavendish don. 

2384. Improvements in apparatus for Drawivo Brer and other Liquors 
from Casxs or BARRELS, George Edward Miles and John Tonge, Roch- 


dale, Lancashire. 

2386. “tapeoretnents in the construction of Castors, Alexander Browne, 
Southam “buildings, Holborn, London. — A communication from 
Adolphe Drevelle, Paul ’Petitjean, "and Francois-Labbé, Paris. 

2388. A new or improved arrangement of Cueck Rem and Kickino 
Strap, George Day, 8 London. —30th June, 1875. 

| 2390. Improvements in Sarety Vatves for steam boilers and other 
vessels Edmund William Roxby, Quebec Foundry, Leeds, Yorkshire, 
and William Pearson, Bradford, Yorkshire. 
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2392. Improvements in Horse Rakes John Gustavus Rollins, Old Swan 
Wharf, London.--A communication from L. P. Rose, New York, U.8. 
2394. Improvement of a Burver of Perroteum Lamps and Cookine 

Apvraratos, Edward Heinson Huch, Brunswick, Germany. 

2396, Improvements in BREECH-LoaDING Fire-arMs and their accessories, 
Charles André Felix Rochaz, Paris.—lat July, 1875. 

2303. Imy ts in the facture of Mowno-catcic PHospuate, 
William Whitthread, Liverpool. 

2400, Improvements in the construction of Sutps and Vessecs, and in the 
mode of propelling the same for rapid transit on water, Claude Alphonse 
Jobert, Paris, 

2402. Improvements in the manufacture of a Zusc SULPuupe, and in the 
application of the same to use) specs, Thomas Griffiths, Panton- 
street, London, and William Phillips Thompson, Liverpoel.—Partly a 
r ication from i Guion, 

2404. Improvements in machinery or apparatus for Grinpinc Cors, 
Joseph Bedford, Leeds, Yorkshire.—2nd July, 1875. 

2405. Improvements in PyNeumatic Brake and INTERCOMMUNICATION 
SIGNALLING Apparatus fer RaiLway Trains, George Westinghouse, 
jun., Chancery-lane, London. 

2406. Improvements in the means and apparatus for producing ANIMAL 
CHARCOaL and other Ficrerinc MaTeriacs for use as fiers of liquids 
and gases, and for reviving or restoring the same when exhausted by 
use, William Alexander Lyttle, Woodstock Lodge, the Grove, Hammer- 
smith, Middlesex. 

2407. Lmprovements in apparatus for Facitrratiso the TaMpine or 
ApJusTMENT of the Raits of Ramways, John Haskins Ladd, Man- 
bey -A communication from Alfred Dewing Fox, Prescott, Gren- 
ville, Cana 

2408. Improvements in Crans, Wixcues, or other machinery for lifting or 
hauling, Francis William Crossley and William John Crossley, Great 

arlt gh-street, hester. 

2409. Improvements in the construction of Sars and other NaviGaBLe 
Vessels, Francois Colomban Etienne Marie Bénic, Boulevard de Stras- 
bourg, Paris. 

2410, Au improved Evectric SusMERGED Lamp, Francois Marie Alexandre 
henarig Louis Henri Goizet, and Alfred Aubry, Boulevard de Stras- 











2411. Improvements in Respirators, Hewly Charles Wordsworth, Sloane- 
street, Knightsbridge, London. 

2412. Improvements in means or tus for the manufacture of 
ILLUMinaTING Gas from petroleum or other hydrocarbon oil, William 
Brookes, Chancery-lane, London.—A communication from Ernest Jules 
Jean Desiré du Rieux, Lille, France. 

2413. Lop ts in the fact of Ice, and in the machinery or 
apparatus employed therein, parts of which are also applicable to other 
cooling and refrigerating purposes, David Coughlin, Lambeth, Surrey. 

2414. Imp in wach for Makine Hay, George Edward 
Jeffery, Stamford, Lincolushire. 

2416. lmmprovements in, the construction of MuLTiITUBULAR Sream 
Boicers, Benjamin Joseph Barnard Mills, Southamp building 
London.—-A com ication from Messi de Naeyer and Company, 
Brussels, Belgium. 

2417. An improved Wixp Saute or Winy Sait, Robert Arbuthnot Allar- 
dyce, West Craibstone-street, Aberdeenshire, N.B. 

2418. A new or improved Toy, Henry Jewitt, Kentish Town, London.—A 
communication from William Kose, New York, U.8.—3rd July, 1875. 
2420. Improvements in Cookine Stoves or Kircuen Ranoes, Frederick 
Thomas Davey, Wellington-street, Blackfriars-road, Surrey, and Alex- 

ander Paul Hutchinson, Upper Thames-street, London. 

2421. Improvements in the production of AniLine Dyes, Justus Wolff, 
Wyke, near Bradford, Yorksbire, and Ralph Betley, Wigan, Lancashire. 

2422. r nts in obtaining ANILINE, and in the employment of the 

















same or of compounds thereof, Justus Wolff, Wyke, near Bradford, 
Yorkshire, and William Ascroft Byrom, Wigan, Lancashire. 

2423. Improvements in the manufacture of CemeNnis, John Bowing, 
Woolwich, Kent. 

2424. A mechanical Ksgapinc Trove, Christian Heinz, Rue de la Tour 
d'Auvergne, Paris. 

2425. Improvements in Workinc the Brakes of Rartway Trarys and in 
SiGNALLING on Raitway Trains, Richard David Sanders, Birmingham. 

2427. Improvements in WureLBargows, Rev. Thomas Walter Huthwaite, 
Backwell, Bristol, Somersetshire. 

2128. Improved means or apparatus for Conveyine or Carryinc Human 
Betxos or Ussects into Mip Air, Joseph Simmons, Regent-street, 
London. 

2430. Improvements in Ink Pencits, Jean Louis Marcellin George and 
Théophile Prioux, Rue de la Rochefoucauld, Paris. 

2431. An improved Guaxp for TurasHinc Macuine Drums, John Potter- 
ton Fison, Teversham, Cambridgeshire. 

2452. Inopr applicable to Totter Lookinc-ciasses, William 
Nicholson and George Scovell, Brompton-road, London.—5th July, 1875. 

2455. Improvements in Rerricerators for cooling wort or other liquids, 
George Severn, Sutton, Surrey. 

2436. lprovements in HypRauLic Presses, and in apparatus connected 
therewith, Robert Wilson, Patricroft, Lancashire. 

2458. Improvements in Apraratus to be APPLIED to WINDING MACHINERY 
(used in coal or other mines) for the prevention of accidents from over- 
winding, which apparatus is also applicable to hoists and for other 
similar purposes, Kdward Ormerod, Atherton, Lancashire. 

2440. Improvements in machinery for Laying Down and TaktNno-vup 
DeroxaTors or Foo SionaLs on RalLways, and in SIGNALLING thereby, 
William Hinds, Ironmonger-row, Old-street-road, London, and Donald 
Nicoll, Clemeat’s-inn, Strand, London. 

2441. A new or improved mode and means for the manufacture of Bi- 
cHRroMATE of Potasu, Jules Antoine César Frédéric Clouet, Rue Ste. 
Appoline, Paris. 

2442. Improvements in Wire Marrresses and Seats, Henry Schallehn, 
Wandsworth, Surrey.—A communication from C. D. C. Briihs, Ham- 
burg, Germany. —tth July, 1875. 

2444. An improved apparatus for Measurine and Cuttixe Button Hoes, 
Alfred Heury Cramp, Southampton-buildings, London. 

2446. Improvements in apparatus for Fituisc Borries and other VessEis 
with AgraTep and other Liquips and for Drawinc-orF the same, 
Emma Jane Thom, Pendleton, Lancashire. 

2448. Improvements in the production of Dyes from naphthaline and its 
derivatives, Justus Wolff, Wyke, near Bradford, Yorkshire, and Ralph 
Betley, Wigan, Lancashire. . 

2450. Improvements in Burrons, Frederick Weintraud and Richard James 
Secundus Joyce, Aldermanbury, London. 

2452. Improvements in Morrising Macnines, Henry Edward Newton, 
Chancery-lane, London. — A communication from Auguste Eugéne 
Adrien Pihet, Paris. —7th Juiy, 1875. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2136. Improvements in apparatus for the manufacture of Sucar in 
Lumps or Bars, George Tomlinson Bousfield, Sutton, Surrey.—A com- 
———— from Reinhold Kohrig and Robert Pzillas, Brieg, Prussia.— 

Oth July, 1875. 

2497. Improvements in Waitinc LystromENTs, Duncan Mackinnon, Strat- 
ford, Ontario, Canada, —12th July, 1875, 

“499, lprovements in Rorary Pumps and Enoryes, Robert Patrick, jun., 
Branchton, Waterloo, Ontario, Canada.—12th July, 1875. 

2513, Improvements in Compounps for Dentat Paves and other 
purposes, Linus Orton Thayer, Montreal, Canada —A communication 
from Volney Smith, Schenectady, New York, U.S,—13th July, 1875, 

2514. Improvements in Sream Borters, Charles John Galloway, Knott 
a agen Manchester, and Charles Herbert Holt, Manchester.— 

3th July, 1875. 

2520. Improvements in Fottinc Mitts, Alexander Melville Clark, 
Chancery-lane, London.—A communication from William Berry Lodge, 
Danbury, Fairtield, Connecticut, U.8.—18th July, 1876. 





Patents on which the Stamp Duty of £50 has been Paid 
po Lock, William Wilkes, Bloxwich, Stafferdshire.—13th July 
87: 


= Comaam, &e., David Cunningham, Dundee, Forfarshire, N.B.—16th 

uly, 1872, 

2153. TREATING Woot, William Paterson, William Alexander Sanderson, 
Robert Sanderson, and James Sanderson, Gala Mills, Galashiels, Selkirk, 
Scotland, N.B.—18th July, 1872. 

sy me &c., Fasrics, Charles Gray Hill, Nottingham.—18th 

uly, 1872. 

2540. Cask StTanps, Thomas Spittle, Cambrian Ironfoun Ne rt, 
Monmouthshire, —6th A oe ay, yr 
2401. CooLine and Veyritatina Mixes, &c., Thomas Joseph, Treherbert, 

Pontypridd, Glamorganshire.—12th August, 1872. 

2118. Preservive and Droporisine SEAWEED, &c., Edward Charles Cortis 
Si ord, Glasgow, Lanarkshire, N.B.—13th July, 1872. 

2123, ArtiriciaL Furr, Thomas Edward Heath, Thomas Evens, and 
Thomas Edward Heath, jun., Cardiff, Glamo —138th July, 1872. 

2125, Compressinc Materiats, Thomas Edward Heath, Themas Evens, 
on Thomas Edward Heath, jun., Cardiff, Glamorganshire.—13th July, 

tm 

2164. Inpicatinc the Variations cf Heat, 

mersetshire.--19th July, 1872. 

379. Urinisine Sewaae, Francis Gerard Prange and William Whitthread, 
Liverpool.—1l4th July, 1872. 

= Treatine Fatry Susstances, John ley, Lancwshire, and 


Robert Payne, Frome, 


Thom, Chor! 
ohn Stenhouse, Pontonville, London.—22nd July, 1872. 





2139. LirHocRaPHING and Lerrer-PRest Printinc, Goorge Newsum, 
Hunslet, near Leeds, Yorkshire.—17th July, 1872. 





Patents on which the Stamp Duty of £100 has been Paid 
2152. Coke Forsaces, Evence Coppée, Haine St. Pierre, Belgium.—7th 
July, 1868, 


Evence Coppée, Haine st. Pierre, Beigium.—sth July, 1803. 

2305. BReecH-LoapIneG Fire-arms, Clinton Edgcumbe Brooman, Fleet- 
street, London.— 22nd July, 1868. 

2205. Furnaces, John Thomas, Newcastle-upon-Tyne.—18th July, 1868. 

2246. PenracrarH ENGRAVING MacuHINes, George Moulton, Manchester.— 
lith July, 1868. 

2323. Secr-acrino VaLves, Auguste Bochkoltz, Vienna, Austria — 24th 
July, 1868. 


Notices of Intention to Proceed with Patents. 


455. Breecn-Loapinc Fire-arms, Linus O. Thayer, Montreal, Quebec. 
Canada. —6th February, 1875. 

803. Miners’ Sarery Lames, George Robson, Whitwood Colliery, 
Normington, and Alfred Ellis, Wakeneld.—4th March, 1375. 

837. Carts, George Livingstone, Pimlico, London. 

888. Leaves and other Sort Mera. Pirr Joints, John Raper Humphries, 
Middlesborough-on-Tees. 

840. Looms for Weavino, Edmund Shackleten and John Peel, Bradford,— 
6th March, 1875. 

868. SionTine Fire-arms and Orpnance, Edward Fennessy, Kilkenny, 

reland. 


871. PoLiinc Stations or Boorus, James Swindells and George Andrew 
Robinson, Stockport. 

875. Raitway Brake Apparatus, John Y. Smith, South 
London. 

877. Consumine Smoke and Economisino Fvex, William Denny Ruck, 
New Cross-road, Kent.—9th March, 1875. 

881. Winpine Yarn or Tureap, Walker Hulton, Joseph Hulton, and 
‘Thomas Crook, Prestwich. 

884. EXPANSION GEAR for Motive Power Enornes, William Edward Gar- 
forth, Dukinfield, and William Walker, Manchester. 

885. PupDpLisG and HeaTinu FuRNAcEs, &&., Peter Kirk, Workington.— 
10th March, 1875. 

907. Mountine Suips’ Davirs, &c., Jeseph Latimer Clark and Edward 
Jacob Hill, Victoria-street, Westaunster. 

915. Roap SWEEPING, &c., Machines, Willian Burgess, Peckham.—11th 
March, 1875. 

916. -VenricaTinc Mixes, William Knott, Wigan, and Thomas Rudd, 
Blackrod, near Wigan. 


ry heildd 
ake” 








917. UrnsaMENTING Currin PLATES, Thomas Humpage, Aston, near 
Birmingham. : 
921. Fine-anmMs, Edwin Powley Alexander, South pton-buildings, 


London.—A communication from Jean Baptiste Laine. 

927. UTILIsiInNG SLATE SCRAPS or CLippINGs, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Leandre “arocque and 
Anne Larocque. 

92y. Mittine or Futtinc Macnixes, Peter Austin and John Austin, 

eds. 

933. Breakinc, CrusHiusc, and Disinrecratinc Ores, &c., Robert 
Milburn, Hatcham Ironworks, Pomeroy-street, New-4cross-road, Surrey, 
and Heury Jackson, Park-square, Leeas.— 12th March, 1875. 

93+. Eanru Closets, Wiliam Liddiard, Wantage. 

945. PressukE or 1EMPERATURE LypicaToR, &c., Alan Charles Bagot, 
Pembroke College, Cambridge. 

047. Book Fasteninos, Henry Warner, Whitechapel, London. — 1ith 
Murch, 1875. 

062. SELP-LocKING Box or Apparatus, Matthew Watson, Springburn, and 
John Anderson, Paisley. 

966. PHOTOGRAPHIC PRinTING, William Morgan-Brown, Southampton- 
buildings, London —A ication from Messieurs Horace M. 
Hedden, and Charles A. Hill 

977. Suteuare of Sopa or Potasn, &c., George Dryden Mease, Lake 
Chemical Works, South Shields —i6th March, 1875. 

985. Burros Fasteners, Frederick Marmaduke Marsden, Henham Villa, 
Lee-rvad, Blackheath.—17ts March, 1875. 

995. ELECTRO-MAGNETIC SIGNALLING ApPaRATUs, William Nickson Hag- 

Fowke's-buildings. London. —18th March, 1875. 

10zz. StTeaM Enoines, Emile Boire, Lille, Nord, France. 

1025. BEARING and WeaRING SURFACES tor SPiNDLEs, &c., Henry Edward 
Newton, Chancery-lane, London.—A communication from Eliza Dexter 
Murfey.—19th March, 1875. 

1057. Covers for Topacco Pires, Benjamin Wade, Leeds.—23rd Murch 
13875. 

1082. Sprsninc Macurvery, Thomas James Smith, Fleet-street, Londen. 
—A communication from Simon Dauphinot and J. Martin. — zath 
March, 1875. 

1092. Forcinc Screw Proprevvers orr their Saarrs, &c., Thomas Fenwick 
Reed, Jarrow.—25th March, 1875. 

1126. Treatinc Timber, Daniel Robertson Gardner, Glasgow, N.B.—27th 
March, 1375. 

1159. Furnaces, James Thomas Lockey, Northwich.—3lst March, 1875. 

1185. Spinninc Woot, &c., William Edward Newton, Chancery-lane, 
London.—A communication from Joseph Hibry.—ist April, 1875. 

1417. Steam Exotnes, George Alfred Clough, Stockton-on-Tees. 

1418. Knittinc Macurye Neeptes, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Samuel Peberdy and Henry 
Howson. —1¥th April, 1875. 

1587. DevetorinG and Frxisc CoLours on Fasrics, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Charles Thierry- 
Mieg. 

1980. Cann-mAKInG Macutvery, Alexander Melville Clark, Chancery-lane, 
London. — A communication from La Compagnie de la Tonnellerie 
Mécanique.—2vth Aprit, 1875. ‘ 

1796. Fioatixc Docks, Kobert Wilson, Paisley, N.B.—A communication 
from Dr. Bruno Johan Tideman.—l4th May, 1875. : ; 

1930. PREPAKING or FINISHING SILK, &c., Thomas Forster, India-rubber 
Works, Streatham.— 26th May, 1875. i 

2068 “oe temic certain Artictes of Furniture, Alfred Weldhen, 
Camden Town, London.—A communication from Ambrose E. Barnes.-- 
let June, 1875. 

2010. Routine Lear Tea, James Lyle, Armagh, Ireland.—A communica- 
tion from William Stewart Lyle.—2nd June, 1875. 

2068. CLIPPING or SHEARING Hair, &c., Jules Francois Albert Laloy, Rue 
Montmartre, Paris.—5th June, 1875. ‘ 

2113. ToRNING-oFrr, SEAMING, and Stircuinc Macuines, William Campion, 
sen., Sneinton.—9/’ " ©, 1875. 

2199. HoLpine an? .NG Towrnc Ropes or ia.. ..£rs on board ships, 
George Daniel L. .s, Mincing-lane, Londen.—15th June, 1875. . 

2286. GALVANISING IRON, Thomas Glazebrook Rylands and Israe) Swin- 
della, Warrix —22nd June, 1875. 

2320. HELICAL PUMPS, Mattbew Piers Watt Boulton, Tew Park, and John 
Imray, Southamp buildings, Chancery-lane, London. — 25th June, 


1875. est 








4255, 4d ; 4250, 4d; 4267, 44.5 4268, 4d.; 4269, 4d; 4270, 44.; 4277, 44.; 
4282, 4d.; 4285, 4d.; 4201, 44.; 4292, 44.; 4327,’ lud.; 4343, 4d.; dual, 4d. 


| 1857, 10d. 





«” Specifications will be forwarded by post from 
receipt of the amount of price and postage. Sums ex 
emitted by Post-office Order, made payable at the Pi 


the Patent-office on 
ls. must be 
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2108. CrusHine and Wasuinc Coat for the Manuracrure of Coxe, &., | Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, Sou 


ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


29. Piaxes ror Curtino Buinp Stats, W. Poole, Manchester.— A com- 
munication Jrom K. B. Lowe, Kane, U.8.—Dated 4th January, 1875. 

The novelty of the invention consists in constructing a plane for cutting 
blini slats with an under recess provided with an adjustable shoe, 
which can be raised or lowered by means of thumb set screws. The 
width of the under recess and the di or adjust; tof the shoe 
from the cutting-bit regulates the width and thickness of the slat to be 
cut. The cutter iz fixed to the stock by clamps, and is of a length suffi- 
cient to allow fresh portions of its edge to be p d without mg 
the same from the stock. A gauge splitter is also applied for dividing in 
two the width of the slat being cut. 

30. ee FasTeNers For Doors, J. Ellison, Wakefleld.—Dated ath 
anuary, 1875. 

This invention relates toan improved method of fastening doors of 
railway wagons, and consists of u cast iron metal block with tongue 
fitted into V slide ; this tongue of its own weight furms the fastener by 
falling over the wrought iron hinge or other piates. It 1s, however, also 
arranged to be kept up by a spring which is liverated by the shutting of 
the door. 

81. Corrin Fursiture, 7. Kendrick, Balsall Heath.—Dated 4th January, 
1875. 

These improvements have for object the ornamentation of coffins and 
coffin furniture with designs upun paper, whether printed, . 
photogruphed, embossed, ur otherwise produced, ur Lae application ot 
embossed paper instead of tactal plates aud the applicatiun of stencilling 
fur like purpose. 

32. Looms, C. Catlow and 7. Rickmond, Buraley.—Dated 4th January, 
1370. 

This consists, First, in an improvement in ‘he means or aj 
employed for recovering or returning the picking stick and picker after 
picking. Secondly, iu an improvemeut iu the crank arms, ‘birdly, the 
use of a new or improved lining or packing to be applied to the iuterior 
of the brasses or necks of the crank of the crank shat, 

33. Distitiine, 4. Dudgeon, Great Georye-atreet, Westminster.—Dated 4th 
January, 1375. 

This invention consists of improvements upon the invention of 
George Johuston, which said invention of the said George Johuston 
forms the subject of the patent No. 1563, dated zoth May, sow. 

84. Umprecvas anv Parasois, W. Holland, Birmingham.—Partly a com- 
weanacation Jrom H, Myers, Paris. —Dated 4th Janwary, 1875. 

One part of this invention consists in making the notches of runneis 
and top netches by placing on a barrel formed of a solid drawn tube two 
ring like blanks, each blaux having a short tube on its inner edge, the 
saia tube fitting the barrel. The tubular part of one of the blanks abuts 
against a shoulder or stop on the barrel, and the tubular part of the other 
biank bears against the tace of the first blank. The end of the barrel is 
turned over the face of the second blank, and the whole of the parts are 
secured together by soldering or by plunging the partly made runner or 
top notch ito a bath of meited zinc or other easily fused metal or alloy. 
Auothor part of the invention consists of a machine for making ribs 
composed of a series uf hurizuntal tvois for fashioning the joint end of the 
rib, and for cutting away a piece at the joint end; for marking the rib 
for the stretcher joimt, aud tur forming the knob or head at the opposite 
end of the rib, and flattening the wire near the knob or head. The tools 
are carried in slides on the bed of the machine, levers worked from cams 
on a shaft under the bed giving motion to the slides. The wire from 
which the ribs are made is fed by preference direct from the bobbin. 
Another part of the invention consists of feeders for teeding cut lengths 
of wire into machines for making ribs and stretchers. One feeder consists 
of two horizontal arms a short aistance apart jointed to a lever having a 
backward and forward motion, by which motion the wires placed in a 
vertical slot or hopper are allowed to descend one at a time from the 
hopper, and are received in the machine, the advance of the upper arm 
supporting the pile of wires, while the retiring of the lower arm allows 
the bottom wire of the pile to fall Or the advanee of one arm may be 
made to push the bottom wire from under the hopper, the retiring 
motion of the arm allowing the pile to descend, so as thereby to bring 
another wire opposite the arm ready to be fed by the next advance of the 
arm. 

36. Reveasinc Boats, H. £. Lester, jun., Victoria Docks, and G. Hallett, 
Millwall.—Dated 4th January, 1sia. 

This invention mainly consists of the following arrangements :—A rod 
with a lever attached is fixed on the side of the chocks and skids worked 
from the inside of the deck of the ship, and tumblers are fixed on each 
end to rod in such a manner that in throwing the lever before-mentioned 
down, the lashings of the boats are released. Balanced hooks are secured 
to skids at each end fitted im tumblers the ing link. The lock 
for the outer chock consists of a single joint and stud which is unlocked 
by one movement of the said lever. 

87. Press ror Frorts aNp oTHER VeGETABLe Martrers, &. ?. H, Vaughan, 
Chancery-lane.—A communication Jrom A. But, Paris.— Dated Ath 


January, 1875. , 

This press is mainly posed of three Archimed screws of varying 
pitch working together, and so in an outer skeleton casing Uat 
the material vo be treated, fed at one 7 through a epee is es 
to progressively increasing pressure until it reaches the upper end of the 
pr an ong ar he the soled residues are expelled, while the liquid con- 
stituents, escaping through the perforated casings, are collected by 
a conduit which carries them to a reservoir of suitable capacity and 
form. 


38. Stirreninc Faprics, J. Scott, King William-street, London —A com- 
munication from A. Gerard, Paris.—Dated 4th Janvary, 1875. . 
This invention relates more particularly to the ing or finishing 
of textile fabrics and threads or yarns, and consists in the use of feculs 
starch, the pulp of tuberous and other roots, and farinaceous and amyla- 
ceous substances generally treated with caustic alkalies or alkaline salts, 
for the preparation of a stiffening material or agent for that purpose, anu 
which it is proposed to designate “ apparature.” This material or agent 
so pre} is, h , also applicable as a substitute for gum, glue, or 
other adhesive material, as a thickening agent in printing fabrics, for 
the prevention of incrustation in steam boilers, and to a variety of other 
usetul purposes. 
40. Spiswinc Fuax, &c., W. Keanedy and G. Acheson, Belfast.—Dated 
4th Janvary, 1875. 
The chief object of this invention is to so arrange the parts of spinning 
b 'y as to obtain an increased yield of yarn and speed with less 

















2327. Dyerxc, William Joseph Smith and Walter Scott Berry, M , 
2332. Rarcway Carriace Wueets, Frankhn Prestage, Broseley.—20th 


me, 1875. : 
2008. Honse Rakes, James Howard and Edward Tenney Bousfield, Bed- 


ord. 
2368. Sewinc Macuiwes, Henry Bland, Luton.—29th June, 1875. 


2414. HaYMAKING Macurnes, George Edward Jeffery, Stamford. _ 
2417, Wixp Suute or Sait, Robert Arbuthnot Allardyce, West Craibstone- 
street, Aberdeen, N.B.—3rd Juty, 1875. 
2433. SPinniNG and Preparisc CoTTron Macntyes, George Haseltine. 
hampton-buildings, Lon Richard 
Kitson. —5th July, 1879. 


don. — A communication from 
2436. HypRav.ic Presses, Robert Wilson, Patricroft.—6th July, 1875. 
2497. Writixc InstRUMENTs, Duncan Mackinnon, Stratford, Ontario, 


Patrick, jun., Branchton, 





2499. Rotary Pumps and ot See 
Waterloo, Ontario, Canada.—1l2th July, 1875. : : 

2514. Sream BOILERS, Charles John Galloway, Knott Mill Ironworks, 
Manchester, and Uharles Herbert Holt, Manchester. 

2520. Futtinc Minis, Alexander Melville Clark, Chancery-lane, London. 
—A communication from William Berry Lodge. —13th July, 1875. 





persons ha’ an interest in opposing any one of such applications 
should leave in wri ot their objections to such applications 


at the office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
17th July, 1875. 5s eri, 

8923, 4d.; 3038, 1s, 2d.; 4017, 1s, 10d.; 4023, 10d. ; 4032, 10d.; 4040, Ls. 6d.+ 
4078, 1s. 10d.; 4091, 8d.; 4:92, 8d.; 4093, 10d.; 4095, 8d.z 4099, 6d.; 4100, 
6d.; 4109, 10d.; 4119, 1s. 4d.; 4120, 1s. 2d.; 4128, Sd.; 4128, 1s. 4d.; 4186, 
Sd.; 4147, 8d ; 4148, 8d,;'4155, 6d.; 4156, 1s.; 4157, lud.; 4160, 10d.; 4163, 
6d.; 4170, 10d.; 4176, 10d.; 4184, 6d.; 4189, 6d.; 4195, 4d.; 4200, 4d.; 42u1, 4u.; 
4202, 8d.; 4208, 4d.; 4204, 8d.; 4208, 4d.; 4212, 4d.; 4214, Gd.; 4217, 64.; 
421y, 4d.; 4220, 4d.; 4224, 6d.; 4224, 4d.; 4229, 4d.; 4289, 4d.; 4240, 4d. 
424, 4d.; 4245, 4d.; 4246, 4d.; 4248, 4d.; 4249, 4d.; 4250, 4d.; 4251, 4d.; 








friction and strain upon the yarn than heretofore. The improvements 
are also calculated to simplify the construction of the machine and to 
reduce the wear and tear of some of the working parts of the machinery. 


41. Bonuixn Ner on Twist Lace Macuixes, J. Curcer and G. Pigott, 
Nottingham.—Dated Sth January, 1875. " 
The inventors arrange two or more lace machines upon one pair of 
standards, and provide each machine with a driving shaft that carries 
dises which have teeth on part of their circumference, which alternately 
revolve one or other of two wheels carrying crank pins which opetate 
the catch bars. By this arrang t b do not require 
bolting to the walls or ceiling and can be driven at a greater 5; 
heretofore. , 
42. Drawers, W. RK. Lake, Southampton-buildings, London.—A communt- 
cation from J. J. Fitzpatrick, Phuadelphia, U.S.—Dated 4th January, 





1875. 

The object of this invention is to provide certain improvements in the 
manufacture of men’s and boys’ draw.rs, by the liar construction 
and shaping of which, comfort and convenience in the fit and increased 
durability in the wear are obtained. 

43. Furnaces ror THE Propuction or Lrow, Steet, &c., C. 
Queen Anne's Gate, Vestminster.— Dated Sth January, 1875. 
lining rotary and other reducing furnaces 
with blocks of wood, di b ble in some cases by impreg- 
nation with metallic salts, and set in refractory mortar; to constructing 
midfeathers of furnaces with vertical air flues to keep them cool; to 
arranging regenerative gas furnaces with pockets between the regene- 
rators for collecting dust carried over by the products of combustion ; to 
mounting steel ingot moulds on a skeleton turntable for facilitating the 
tapping of the metal; to pr ing ferr gs in a rotative wood 
lined furnace; to reducing iron ore in the same; and to the preliminary 
calcining of the ore with the application of salt and water vapour for 
aiding the liberation of phosphorus and sulphur. 

. Economisina Fue, J. Green, Reddiich.—Dated 5th January, 1875. 
oe invention consists of a portable and detachable frame of bars or 
basket which is hooked to or suspended in front of an ordinary grate. 
The back of the frame or basket is open, and the front is inclined from 


W. Siemens, 
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the flat oe 

exposed w! +o combined with its a 

position, a eT appara i i comand. with He project 

and fuel thereby economised. 

46. Merer ror Liquips, A. Bonnefond, Paris.—Dated 5th January, 1875. 
In this improved meter or apparatus the following features or cendi- 


are com —First, as a mo power the ont of an 
screw with hallow body several threads; 
Secondly, an air chamber or counting 


to preserve 
m from contact wit! eee oe See to suppress 
pd ws ou the rod which transmits the m from the screw to the 
- tering mechanism; this air chamber serves ns a reservuir to co 
e pressure ; , & special arrangement registering mec! 
with discs, such arrangement based on the successive driving of 
wheels having alternately one tooth and ten teeth. 
47. Saarrenine Twist Drinis, J. H. Johnson, Lincoln's-inn-jields.— 
A communication from C. Van Haagen, Philadelphia. — Dated 5th 
This invertion has for its object imparti tting edge 
vention ‘or objec: an accurate cu 
to a twist bit er and consists of a amnaemms of mechanism 
of 


bo ey and economical manner from heat generated fens the combustion 
58. Looms, F. F. Burlock, Birmingham, U.S.—A communication from C. 
H. Chapman, Shirley, vb. 8.—Dated 6th January, 1875. - 
invention relates to means to be empluyed with looms generally 
for arresting the motion of « loom when a breakage of a warp thread 
occurs, and ists of a t and of me- 
chanism by means of which the failure of a warp thread is caused to 
bring into operation or release certain projections or catches in 
with apparatus for shipping the driving belt, so as to effect 
the ‘al of such driving belt from a fast on toa loose 
pulley and z consequent cessation of the motion of the loom. 
60. Sunstances FoR RoAD-MAKING AND Pavina, ALso Fue., A. Wilkin- 
son, Sligh-street, Marylebone.—Dated 6th Januar 'y, 1875. 

Peat or turf is ground in a mill toa suitable powder., It is then amalga- 
mated with pitch tar and bitumen, and after boiling, stirring, and cooling, 
it is pressed by means of hydraulic pressure into blecks o' ‘the required 
shape for road-making and street paving in general. Or peat is ground 
fine and mixed with plaster, sand, lime, or with Roman or other plastic 
— asacement, For fuel the peat is mixed with coal dust, coke dust. t 





connection wi 








we that — is greatly facilitated. In the 
the twist drill, if the drill be simply rotated while its cutting 
ond is applied to the stone, the result will be inefficient cutting 


the absence of the requisi ey Ae and the reduced 

at the same ang! in respect to the longitu central 
line of the drill; whereas cach of the said portions should t an 
angle gradually dim becoming more acute from cutting 
edge to a given point in ect to the said T° line. This conforma- 
tion of the end of the drill be obtained b; Loo moving the said 
drill radially. while the end of the drill is a to the stone and while 


it is turned on its own axis, a slight inwea's movement being at the 

same time imparted to the drill) In out this invention a 

machine is constructed based on these required movements of the drill, 

while it is applied to the stone. 

48. Macuiyrry ror Maxinc Horsesuors, W. R. Lake, Southampton- 
buildings, London.—A communication from J. Russell, New York.— 
Dated 5th January, 1875. 

One object of the ee is to effect the thinning of the inner 
of the shoe at a stage of the operation pew only the outer edge or 

side of the shoe is sustained by the u and thus render it 
practicable to press down the oe ol e of the shoe to almost a knife 
edge, if such degree of thinness is ; and another object is to 
effect the pressing of the shoes in a Somale die which has a gradual taper 
upward, and at the same time to be able to discharge the shoe automatically 
from such a die, this manner of pressing the shoes allowing the inventor 
to make them with an inward draught, or narrower at their base than at 
their top, and thus produce shoes which will not cause the feet of horses 


to interfere. another object of the invention is to effect the proper 
feeding and cutting = pane —— of the iron while the ine is 
in continuous opera’ Another ect is toeffect a compression or 
ge of the ends of 1 of =; leces of iron of which the shoes are formed by 

the shears, which cut off the iron and thus increase the density of the 
heel ends of the shoes. 


49. Peete aNnD Prittows ror Use on Surpsoarp, 4. M. Clark, 
neery-lane.—A communication from J. F. Peck, Springfeld, v.3— 

Detod 5th January, 1875. 
The invention consists in employing the hair of the deer—elk*—moose, 


antelope, mountain sheep, or mountain goat, as the material for con- 
struc a buoyant mattress and life preserver ; also in life prese 
mattress and pillows forming a perfect berth bed to be used on ship 


which in a moment can be converted into a life preserver to be worn on 

the person, and a buoyant mattress* to be used as a float or in the con- 

struction of a life raft. 

50. Measurinc THE Flow or Water IN Pires, G. F. Deacon, Liverpool.— 
Dated Sth January, 1875. 

This invention relates to improvements made with the object of reducing 
the wear and increasing the efficiency of a tus described in the 
specifications of patents No. 937, 1872,t and No. 4264, 1873. 

51. my Enoryes, J. Turnock, Purland Chase, Ross.—Dated 5th Januaiy, 


This invention has for its object improvements in steam engines, a 


ashes, and after imwersion in a solution of itch, tar, an 

bitumen, is pressed into blocks, and will be found capable of, giving a very 

great heat. 

61. Craw Hamers, E. 7. Hughes, Chancery-lane, London.—A communi- 
tion from C. Parker, Meriden, U.S.—Dated 6th January, 1875. 

The First part of this invention relates to the construction or application 
of a stud or wrought metal head toa cast metal body. The Second 
relates to the application of steel or wrought metal faces to the claws, 
and the invention consists, First, in a cast metal body with a steel bead 
or face, the two parts sec’ ‘secured together in the <= CF. 4 
pocorn in the introduction of a steel face to c 
process of casting. 

62. Jacquarns, X. Baker, Nottingham.—Dated 7th January, 1875. 

Tbe inventor employs le and double hooked wires and operates 
them by needles having a projection or crank en their sides, which when 
traversed by the card or cards clear one or more grids, which would other- 
wise lift them ; the projections or cranks on the needles are instead of the 

e in the needles as usuall constructed ; the wires are held by slotted 
shutes instead of the wires being passed through eyes in the needles in 
the usual way. 

63. Breakine anp CrusHine Stones, &c., G. Bradley and T. Madderson, 
Great Ayton.—Dated 7th January, 1875. 

A horizontal rocking lever is combined with two toggles, two movable 
and two fixed jaws. ‘he lever is mounted on a cross shaft between the 
side frames of the machine, the cross shaft the centre of one end 
of the lever. To the other end of the lever one end of a short connecting 
rod is at , the centre upon which it works being placed in an 
eccentric hole in the rocking lever, the other end of the connecting rod 
being by an eccentric or other suitable means to the main 
shaft. At the top and bottom of the face of the rocking lever an aperture 
is bored out for the reception of the le seat. [he two sets of jaws are 

one above the other, in front of the lever, each of the mova! ws 

vided at met — a a a toggle seat corresponding to those 

formed in the lever, and foliar borane eteantinane 

toggle ae the upper ae = with the u portion of the 

lever, being of greater that connected with t the lower pair of 

ws. When wotien is given to the main shaft of the machine the 

tal lever is caused to rock or vibrate, thus alternately actuating 

the w and lower movuble jaws, the material under treatment passing 
from the upper pair of jaws to the lower. 

64 Emery anp oTHER Waeets Usep ror GrinpInc or Po.isHine, J. C. 

Martin, Richmond.—Dated 7th January, 1875. 

Agglutinating the les of emery to form wheels, with a 
composition of leather dissolved in glue; and preventing grinding wheels 
of descriptions from yen fed to pieces when driven at h speeds, by 

them thicker at towards the centre than at the edge, and 





engines for the more efficient use of steam for driving 
engine consists of a fly wheel cogred on its outer rim or edge, po, 

with cavities in its pelehery to receive steam from a chest held in con- 
tact with it, and constructed to deliver the steam supply into the 
cavities in sach a manner as to cause the fly or wheel to revolve 
on its in such a way as to give motive power to any kind of 
machinery. 
52. Treatinc anp Prerarinc Parer anv Paver SturF TO MANUFACTURE 

A SUBSTITUTE FoR Woop anp Leatuer, M. Gundy, Liverpool.—. 

bth January, 1875. 





n out this invention the inventor forms fibrous materials 
nto r in the usual way, but in the maufacture es the said pastes 
such fibrous materials he pulps and bleachesas littl ibl 


tu destroy the fibre and to retain all the 2 strength poss pane 4 in the ptt 


As the paper so manufactured comes from he takes with ita 
ma\ either of be ae table, siik, or wool, which has pg 
carding machine, but not been subjected in any way to ping, he 
pressure 


posses the two materials togeth rolls, and thus 

ee them into = sheet. ‘He then by hydraulic or accumulative 
to incorporate a sufficient number of layers of the 

Taterial before described one on the other to form the required thick- 

nesses from which to manufacture the different articles for which he 

claims his tnvention to be applicable. 

54@ Furnaces ror Steam Borers, FE. Milner, Clayton, near Bradford.— 

6th January, 1875. 

The object of the invention is . facilitate the combustion of the smoke 
produced by the combustion of the fuel in steam boiler an¢é other 
furnaces and thereby to effect increase of the heating power obtained aw 
such combustion and economy of fuel. In addition to the 
bars other set or series of fire bars, su a short 
those for the support of the fuel in the ordinary way are employed, 


extending from about the front end “ the furnace to about the same 
distance back as the bars, of correspon extent in width. 
A is left between the inner ends of both series of and the back 
of the furnace or the fire bridge, varying in extent with the size of the 
furnace, but say generally of from 3in. to din. for the of air up 
from below to act on the smoke and heated products from = 


tire. A guard is provided to the inner ends of these ordinary fire bars 

to erent) eae fuel from being pushed or falling over and through the 

opening referred to. 

55. Compressep Air on Gas SPRING AND SturrinG Box, A. Dick, Cannon- 
street, Loudon.—A communication from P. Giffard, Paris. —Dated 6th 


January, 1875. 

Com air or gas is forced into a reservoir, in the ae of which 
is an aperture in which the stuffing box is fixed. The latter consists of 
« hollow ring of hardened india-ru , the central ae of which has 
an inve conical or funnel-shaped section, a space being formed 
between the exterior of such portion and the vertical exterior of the - 
The lower edges of the inverted cone and of the vertical external 

lar, fn 


of the ring are respectively Ren yw by a a ring or 

which are apertures air or gas passes. 
through the stuffing-box for the reception of the weight 

or strain, the lower -— thereof being — of working up or down in 

the reservoir, and having a aoa beg le at the oy * with aper- 

tures for the air or gas to pass through. The air or gas passes 


plunger 


cove! 1 sides to within a short distance of the edge with hollowed 
metal firmly screwed the wheel, so that in case of ru 

the soveral would be held secure, as the thicker portion of the 
wheel tow: the centre could not h the narrower ope 

b the plates towards the solghers, on the pieces of the whee! 
become scattered. A brush roller also sovaiven: against the surface of the 
wheel. 


65. Steam Bowers To Prevent Priuine, C. Simmons, Shefield.—Dated 
Tth January, 1875. 

The principle of this invention is an arrangement whereby the steam 

has to turn down downwards between an inner and outer before 

from the boiler, freeing it from water, which latter f. k into 

the , Which is carried beneath the surface of 

the water. tated by means of cross bars or strips 
between the inner and outer pipes. 

66. Gas ror LicuTine anpD Heatine, J. Kidd, Martin’ e-lane, London. — 
Partly «a communication from L. Arnold, New York. — Dated 7th 
January, 1875. 

Be one gd Oe pane wate Dat te, maniatr : 
h or heat car’ en carburet ro- 
pan vapour, afte which the inventor passes the cntbusetind ane bh 

a red hot retort ; by this means he makes the mixture a fixe incondensible 

gas of high illuminating power. The Second part of this invention von- 

po 2 in a novel arrangement and method of setting the retorts. He con- 

ects together two or three horizontal gas retorts, one above another, 
with only one stand nt ee or gas outlet leading te the hydraulic main from 
the combined retorts ; when using three retorts the gas from the lower 
retort must pass over the coal placed in the two up retorts, or the gas 
from the upper retort before escaping, may be fo downwards over the 
coal in the lower retorts. All the retorts should be charged with coal 
and operated in the ordinary way. 

67. -“/haal Enornes, 2. B. Boyman, Clapham Park.—Dated 7th January, 


187. 

In the peotietin fl oS former patent (No, 3515, of 1873) the Souter 
described a oe Se ular engine without cut-off for expanding 
steam, and wi d or exh it. The present pa bend 
ments consist - ot eight things, “viz. :—First, making such engine combine 
three the greatest area for the action of the motive power with 
(2) the fewest ells and (3) a we le action all round the wheel. 


Secondly, nares he ring valve, the said a to 
more sim, also to 





start, stop, and reverse the rotary ae o 

regulate the — of such engine. Thi , using con bod water, 
hydrogen gas, oil, gl, ©, Or —s we ving them ex) ve power 
as prime movers = (i) fuel and (2) b “oy lime. Fi , doing the 
same thing wi ¢ ted or | heat by utilising the power of 


natural heat and fold atl confined fluids; if water at its maximum 
density and contraction; which is at a temperature of 39 deg. Fah. 
Fifthly, a safety valve for such great pressures as the said prime movers 
will exert ; also to work a damper in the funnel, to regulate ht. 
Sixthly, a force pump to feed engine worked by one of the inventor's 
pump rotary ¢ Seventhly, a condensed and heated air whistle 
and gong or bell. Eighthly, neutralising the frictional weight of the 
rotary engine on its axle. 
68. INSTRUMENT FoR SLAUGHTERING OF ANIMALS, J. Wackett, Hertford,— 
Dated 7th es 1875. 
Speen aor 4 is made somewhat of the form of a mallet, ita crosa- 
made hollow, and through it is passed a steel rod with a sharp 
ee or with a sharp-edged hollow extremity. The rod is retained in 
a hollowed head by an ent which bears against the inside of a 
don tothe rear end of the crosshead, and it is kept in this 





and exerts pressure upon the exterior of the conical portion of the 
stuffing-box, thereby pressing it against the plunger and enabling it to 
work ina perfectly air or gas-tight manner. 


56. Hor Arr Encrnes, H. Fisher and J. H. Rutherford, Newcastle-upon- 
Tyne.—Dated 6th January, Law| 

This invention relates to the ication and use te a column of water 
to transmit the power o! by the expansion of and com 
— —_ = —— to be a the utilisation of ry heat in th the 
rejec ‘or purpose, highly compressed, is heated in a 
jo nnn - ae eee into to « chamber where it comes in contact with a 
column of water, the d expansion of the air operate uw the 
column giving motion to it, ‘which —- can be communicated rs reci- 
procating piston, or other bh t for converting or 
posed of three essential 





sition by a helical spring encircling it, and having its other bearing 
a the lamer face of the Shent end of the c The end of the 
ite its pointed or cup end is provided with an 
a rb gt the instrument is held by the left ot hand with the pointed or 
avert end the 


of its rod on skull of the animal, the en! of 

is then struck erly Wy a mallet or other —— Ss 

nen held in the right d, which causes its Sharp end vir 
—s skull and cause the i and 7 


death 
69. Darien Yeast, 7. Ellis, Hammersmith.—Dated 8th Jounary, ge 
This pr bes thoroughly d rying, & 
so that it will keep a long time, and in apparatus to 











purpose. 
applying power. = improved engine is 70. Suvuttie Sprinas, R. Pye, Blackburn.—Dated 8th January, 1875. 
aves = Thee Aiea _ air mangtei or apparatus, and 4 | " The features of novelty in this invention consist in mounting the usual 
8 2 block at the lower culouaiiig of a connecting rod attached to a crank 
57. Ratway Sicnats, “$ Sington Manchester.— Dated 6th January, 1875. | shaft. This shaft communicates motion to two other crank shafts, one 
This invention comprises, First, the construction and the mode of fixing | of which operates a roller and the other a pair of tongue pieces which 
the signal to the signal post. Secondly, the use of the and arma- | come into Mee the r instant for a and for 
ture in conjunction with bone on hy the e. Thirdly, the | dra off the when formed, and dropping t into the 
form and mode of levers. Fourthly, the mode of liquid. 
————- — — with the point levers ht thly, the use | 7}. Gas axp Arr Exarnes, C, D. Abel, Southampton-buildings.—A commu- 
lectri rrent for workin thly, a from G. W. Daimler, "Muelheim-on-the-Rhine. — Dated 8th 
electric tended to be used as a fog be! ryt an improved January, 1875. 


bell 
mode of arranging the signals and post 
offered by this new agency. 
58. Tuermo-etectric Apparatus, C. J. Wollaston, Park- 
bone.—Dated 6th January, 1875. Pans See 
This-invention relates to apparatus for obtaining electricity in a con- 
*The word “elk” and the words “to be worn on the 
uoyant mattress” are found in the copy of the ateligwvend dotrvered by by 
. C Saare = not appear in the original «bridgment. 
11s should 875. 








According to this invention a water jacketed bir open te the 
atmosphere at both ends, oe 2 Se ee ro ree 4 
a piston rod, ing rods to an engine shaft ; an 
Secondly, two dar eliven, 2. on each side of the said working . 
Sheen Say Semeeeete heen Se Se Caeanes, Sak eanats 86 ie Fe wing 
Se eee ae ing piston to be at the end of its back 

, resting closel loose piston, and with a space 





y against the back 

aed between it and the front loose piston, into which space an 
explosive mixture of air and gas, or petroleum vapour, has been drawn 
from an inlet valve ; then, on the ignition of the explosive charge, the | 





front loose wane poten $ hal? Gm gene rapidly to the front end of the cylinder, 
where it is retained by an arrangement of expan w a which 
it tight in a conical enlargement at the ends of cy A 
uced in the ote ee by the cunenaion, and 
the wor piston, and with i 
Bona i: caused, by atmospheric pressure, to tcavel towards 
the front end of the cylinder. e working piston carries a sliding rod. 
as as A. ap) hes the front loose piston, comes in contact the ewith 
th'the back loose piston, and thus arrests the motion of the 
oaae whit the working piston, in continuing its motion to the end of 
its stroke, causes a space to be formed between it and the back loose 
piston, into which a a charge of air and gas is drawn through 
a second supply valve. The charge being ignited, the motions of the 
several pistons are effected in the manner above described, but in the 
a — and direction; the front loose ~_ which was before 








n freed so as to return with the working piston by 
betas pus ed outwards by the latter, whereby the wedges, in ming 
free, are contracted by springs. The ‘working piston, Ve EL rae | ing the 
front loose piston, expels the products of b them 


through a discharge valve in the cylinder, and oera are provided at 
each end of the cylinder, against which the working piston presses the 
loose piston, so as to expel all the gas and insure a close contact between 
them. The supply of and air to the cylinder is effected by a 
conical valve at each end, having passages in its stem th which 
me and air enter the valve box when the valve is open. The ignition of the 
in the cylinder is effected by a disc on the valve stem which, 
the valve closes, carries a portion of flame from a gas jet into 
the valve chamber, at the same time cutting off the communication 
between the valve chamber and the gas jet. The supply valves are 
opened at the proper times for the admission of gas and air by means of 
cams on the engine shaft, and are closed by the action of springs. For 
working the engine by vetroleum = instead of coal gus, = liquid 
troleum is caused v4 iow in a small stream into a PP ie the water 
Jrcket of the cylinder, where it becomes vaporised the heat of the 
water, and is then ——_ tothe supply valve. The air supply is in 
8 case cat to pass first _~ - a yt in the cylinder jacket to 
become heated. The power of the engine lated by means of « 
governor in such manner that when the speed of th the engine is too t, 
the supply of combustible gas ix entirely cut off, and the engine — 
its strokes without avy explosion of gas and air until the speed is 
reduced. This is effected by means of a valve, the stem of whic is 
raised or lowered by the governor so as to bring a head upon the stem 
either above a projection on the face of a bevel wheel on the engine shaft 
(in which case the valve is open), or below the projection, in which case 
an incline on the projection closes the valve. A flap valve is also provided 
in the supply pipe for preventing more than the requisite quantity of 
from ente the cylinder. The piston and piston rod are by 
the circulation of water therein, the water being made to enter from the 
water jacket of the cylinder into a branch pipe on the front end of the 
piston teunch pipe having a small receptacle on its end which is 
made to open a > te the water jacket when the piston rod arrives at 
its end 
738. pam Bricks, Tives, &c., 7. Whittaker and J. Duxbury, Accring- 
ton, Clayton, Burnley.—Dated 8th January, 1875. 


This relates to machinery or apparatus in which the brick or like article 
is formed by re Seba two plungers or dies, and its :—In 
using eccentric, elliptical, or differential gearing to give motion to such 
plungers. 


7%. Distrisutino Tyre, R. Winder, Bolton. — Dated 8th January, 
1875 

This invention relates to the automatic distribution of type, and con- 
sists :—First, in the direct extraction of types from « reservoir on to 4 
rotating table by means of a pin or pins. Secondly, in employing retain- 
ing springs for preventing more than one type being e: the 
reservoir atatime. Thirdly, in retaining types on a rotating table by 
means of catches which are withdrawn whilst passing a reservoir 
Fourthly, in making use of a feeler and hook to select and withdraw typer 
from the rotating table. The feelers or hooks are provided with projec 
tions and the types with indentations. Fifthly, in combination with the 
above fourth head using an inclined plane or precipice to turn types from 
their flat to their edge. 

76. Ratcway WHEELS anv Axes, M. Wilson and J.C. & MeLay, Queen- 
street, Cheapside, , Captain F. P. Cosham and W. Brodie, Hackney. 
—Dated 8th January, 1875. 

This invention relates to an improved manufacture of railway wheels 
and axles, and its main object is to so construct a wheel or axle that the 
existence of any flaw or imperfection caused by the tion or 
polarisation of the metal in any part of the same may be detected. 

77. Crasps on Buckies, C. J. Weldon, San Jose.—Dated 8th January, 
1875. 

This invention relates, First, toa suspension-buckle consisting essentially 
of three pieces, a buckle, top, a tongue, and a body piece. Secondly, tu 
an adjustable tab, fi fitted to the end of the suspender. 

78. Twistixc axyp Wixpinc Tureaps, D. Loewenstein and 8. Ward, 
Sea Any aga 8th January, 1875. 

According 7 ee specification the bobbins or cops to be 
doubled. te teisted, - poy are mounted on a bolder on a vertical axis, 
which is rotated, and the threads are led away to a receiving bobbin, 
which is driven so as to wind up the threads upon it. There are fingers 
on the pen holder whidheve supported by the threads ; and when 

a thread break: finger and comes in contact with a lever, whicl 
throws both the holder and the receiving bobbin out of gear with the 
driving mechanism. 

79. Bearinos ror Upricut Suarts, £. Cullingwood, Littleborough.— Dated 


9th January, 1875. 

This invention is designed principally _ a substitute for the footstep 

emeene meso used for as the lower end of the upright 
shaft 1 in mills or 28 to cate the power from the 
engine to the horizontal shafting oa the different floors, but it is equally 
applicable to the vertical shafts or spindles of turret clocks and wherever 
a heavy vertical shaft or 3, indle is required to revolve upon a support at 
the lower end. 

80. Raitway Braxes, W. Clark, Dunfermline.—Dated 9th January, 1875. 

The novelty in this invention consists :—First, in suspending brake 
blocks in slings a the carriage framing and in operating the 
—_ by 1 toggle | struts, net rods, and levers, raised by bellows, pans, 

theretu; ing power for wor! ing 
the above as a continuous brake by forcing com: air along tubes. 
The air is com; by the action of the pistons of the engine after the 
steam is shut off, or by using an injector with high-pressure steam and 
condensing the steam into a receiver, or by fitting auxiliary apparatus 
on the van to obtain compressed air by pumping it into expansible 
Lamy y btaini —— power by exhausting the air from the 

tubes instead of compressing it. 
81. Fasrics mape on THe Lever’s Lace Macuiye, 7. Butler, 

ham.— Dated 9th January, 1875. 

The inventor uces embossed spots or other shape embossments on 
the bobbin fi ~ he cloth work of fabrics made on the lever's lace 
machine in the following manner. If a four bobbin spot is required each 
bobbin thread ~ a left twisted cotton or yarn thread worked round it 
and three right twisted threads, one in the back of the reverse twisted 
thread and two in the front; the baek one may be operated to run down 
either gate under the spot; the two front ones rise ee and fall over the 
bobbin threads three or four gates each; the four left twisted threads and 
the two front right twisted threads are weighted with springs and 
operated by the jacquard. 

82. Stays anp Corsets, C. Williamson, Leighton Buzzard.—Dated 9th 

January, 1875. 

This invention mainly relates to a combination of straw plait or other 
similar plaited mate with woven fabric in the construction of stays 
or co! 

83. Ratway Covupiinas, L. Sterne, Vietoria-chambers, Weatminster.— 

Dated 9th January, 1875. 

This invention relates to those railway couplings in which the draw 
head is formed at the front with a cavity to receive the coupling link of 
the adjoining carriage, and in which, by the entrance of the said link a 

vertical bolt is freed from the device which holds it up and imme- 
diately falls into and secures the link. And the invention consists in 
the employment, for the ne ape of holding up the polt or pin, of a 
ball or of a roller working freely on an incline at the back part of the 
cavity in the draw head, 

84. Arracnine Door anv orneR Knoss To Spinpies, P. FE, Ayton, Bir- 

mingham.— Dated 9th January, 1875. 

According to this invention a screw box, the exterior of which is 
formed into a toothed wheel, is enclosed and works mi a hollow mount 
or hollow shoulder of the movable knob, the screw box taking on to 
screwed end of the spindle. In the edge of the hollow mount a tooth or 
click is jointed, which click when shut down engages with the toothed 

of the screw box and locks or prevents the rotation of the 

screw box on the spindle. Seen the screw box is 
and by means of a pointed ye h the 

slot in which the click oS the screw y be turned a the 
knob ee on —— adjusted ‘not » being fixed by shutting 


85. rt carton, orn Fivtine, J. H. Johnson, Lincoln's-inn- 
felds, Lowerre, and T. M. Tucker, 
Newark, New Jersey.—Dated 9th res 1875. 

This invention relates to machinery or to be employed for 
goffering, crimping, or fluting, taneinge and other fabrics and articles, 
and it eonsists of an improved ar t and bination of the 
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January, 1875, 
feature of novelty of this invention consists in 
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88. Fasrexinc ror Burrons, J. Foddman, Stewards-street, Brush fleld-street, 
London.— Dated 9th January, 1875. 
The in| —, with three vertical prongs —— 
together at the top, and So ae for applying 
the same consists of 


with ae, —s a 
= construction, and ha: +] ~-+~— and lever 
or handle for operating a fey or ater 
89. CoLiectine Rays or Licur _ Heat, A. . Cloak, Chancery-lana. 

| communication from P. Bakstrieri, 5 oe a 9th January, 


me Raita eee? high copes we sto igh pte oa 
collectors or collectors t and heat applica! 18e appara’ 
u The us consists mF —_ 


of concentric y-polished 


either 
or ion of as , for } mn ot of light ot - 
jane ad pagal te, or saiorite conte wi Wi ay 


reflecting surfaces is sometimes combined a concave ieee oe 

of the luminous or calorific centre for intensifying the light or heat. 

90. CLostvo any Openinc Suurrers axnp Wixpows, W. Morgan Brown, 
Southampton-buildings, .— A communication Srom H. Colaert, 
Poveringhe.— Dated 9th January, 1875. 

This invention describes a means of opening and c tt 


Heavy ne per, sty peer nm 
Pe niie Sy = 
Birmingham, the tone of 


Thursday—on 
the market was grave. Soe Fs the ghee con- 
it was 4 


extent to buyers 3; and even when is conceded, men 
will the most retail lots. Works, as a rule, are less 
actively now than they were before quarter-day. 

their puddlers alternate weeks, part of the 





by 
Fight ont lets screw threads upon t ~w ete 
being rotated by geared wheels act upon the screws, which on 
little blocks fold up the flaps of the shutters hinged together ve: iy: 
95. Canvie-notpers, J. F. Zimmermann, Red Lion-square, London. — 
Dated 11th January, 1875. 
a improvements ts relate to candlesticks, onieien, and candle- 
in alipping ov rover the art of ‘the ‘pillar of the 
mee and consists in over upper pi 
or > at its edge so 
soto item 0 6 or oa, oringe capable @ being com 
together tow a common centre. The is duced 
— down on the exterior of the candlestick a collar having at its 
upper part an interior flange, sd ecit cnt as it is turned round, causes = the 
8) or springs to converge an: placed between ~ A 
endl therefore so stesedl, ta, upon “the dyn bs being screwed down, 
rmly, while, from the shallowness of the socket in which it is 
ere, ‘the whole of the candle may be consumed without inconvenience. 

e pillars of candlesticks or candlebra may be made as described, or the 
device may be applied to a plug suitable for insertion in the socket of an 
ordinary candl L 
96. Gas anp air Encines, M. P. W. Boulton, Tew Park.—Dated 11th 

January, 1875. 

This invention one t to engines worked by hot gases or by hot gases 
and steam, _ of the arrangements described Cite « licable for 
generating A double-acting cylinder is fitted oO a hollow 
— having a tubular piston rod in which water is made tc circulate. 

iston has two pod = mn with a space between them to the 
interior of the piston, wn as the a moves in the cy , the 
water contained , it comes in contact with the interior surface of’ the 
cylinder keep! t cool. The cylinder may yon be cooled by water in a 
jacket surroun it. The steam generated in the jacket and piston is 

collected in a steam chest, and employed to work in the same cylinder or 

in another cylinder. Fuel and air are pumped into the cylinder and ignited 
therein, performing work } Ay pd the pisten and generating oh 
for generating steam only, fuel and air may be drawn into the cy: 
the piston as moved by the steam power, in which case se 
eylinders may be arranged im one line th their pistons on one tubular 
Chrough repencrator, tough which, alteraating therewith, the Tuel and 
through regenerators, te’ ere © an 
air may pass to the cylinder receiving hea 
99. Hyprostatic Motor, 4. M. Clark, - lane.—A communication 

m P. Bontemps, Paris. —Dated llth January, 1875. 

The motor is com; of a pair of cylinders whose pisto: 
nected to a crank it, their reciprocating motion eS obtained by 
causing a column of liquid to alternately exert its ——- in a chamber 
communicating with each cylinder, for moving — te pe 
while the return movement when the pressure is cut off is effected by 
=< — ding and contracting chamber disposed within the water 
c 4 














ms are con- 


107. Dismrectixe Fivuin, B. F. Weatherdon, Chancery-lane, London.—A 
communication W. Vigné, ainé, Agen.—Dated 12th January, 1875. 
This invention consists of a disinfectin,; uid formed of sulphate of 
zinc, acetate of copper, phenic acid, = pt. f baryta. 
124 Privtine axp Drere Fasrics, F. A. Gatty, Accrington.—Dated 13th 
January, 1875. 
This improvement consists in ring oxidised ag Ome by treating 
soap or other alkaline compoun ~ fatty acids with le of lime. 


128. Grass Furwaces, G. Scott, Glasgow. — Dated 13th January, 1875. 

The features of novelty which constitute this invention are, First, the form 
of the blocks by which their fracture is prevented. Secondly, the con- 
struction of that end of the cupola or fire-c ber next the tank. 

152. Devine Pusat, R. G. Perry, Dublin.—Dated 14th January, 1875. 

The materials running on a tramway enter a long tunnel 
through a door ty ¥ except when admitting said cages. Above 
this end is the chimney shaft. They waverse the tunnel to the other end, 
where the furnace is placed and where abundance of air is admitted. 
From thence, if nece: the materials are carried toan extra desiccating 
chamber. The details ler materially, according to the substance to be 





96. Srup or Burron ror Bare Banns, E. P. Alb di th 
buildings, London.—A communication from R. Benawell a G. fan. 
phreys, London.—Dated 19th January, 1875. 

The oie relates to a loose stud or button for bale bands, 
and consists of a button having a shank of square or other section, and of 
“a rather — my 4 combined thicknesses of the two over- 
lay ends of the bale trough holes in which the loose stud or 
button is inserted. The shane of the the button is disposed eccentrically to 
the upper and arias main portions of which project or over- 

Peemectivety te the righ and left of the shank, or vice versa, & Very 
left on the sides of the shank opposite to the 
Por projecting portions of the heads. 

199. Ro.iiwe Bars ror Nout Bianks, A. M. Clark, Chancery-lane.—A 
communication from G. Johnson, Have: straw, U.S.—Dated 19th January, 


1875. 
“This invention consists in wie a tga y bom ree clearer in 
combination with rolls for roiling notched 
the bar, pl my avoiding 
rdinary stationary 





wit so that its notches will mesh with 
the injury to its corners to which it is subject with an o: 
clearer. 
236. Heatina and Warminc Raway Carriages, J. P. Scott, 
ion from J. Haag, Augsburg.—Dated 2st 
January, 1875. 


This invention consists in the lication of wrought iron tubes welded 
at both ends, and witha flange in the middle in which the regulating 
valves are connected. Alsoin constructing the regulating steam valve - 
that it can be opened and shut inside the Sate of the ¢ 
Also in introdu the ep into warming tu 4 poe under the ont 
in the carriages. self-acting valve which is placed between the 
two carriages. Also in ie all the joints of the warming apparatus 
of solid metal. 

#80. — wa B. Hunt, Serle-street, Lincoln's-inn.— 4 communi- 
K. Flagler, Boston, U8. —Dated 26th January, 1875. 

The < abject ot of this invention is to prevent the round bar and ‘bail used 
in welding tubes, pipes, snd other tubular articles from turning during 
the welding o; on, and also to — = ———s of the bail. 
The invention consists, First, in nda from turning by con- 
stru it square at its rear end my it between two — 
penteg it V- grooves ; an > soa welding ball 

formed at one end on the hula with 1 lugs 

form a bearing on each side of a square-shaj Renee LSaabens 
of the bar. 

296. Evecrnic Apparatus, F. Wirth, Frankfort-on-the-Main.— A communi- 

cation from J. Lister, Vienna. —Dated 28t January, 1875. 

All batteries hitherto ‘constructed, especially those which have to be 

transported, have the disadvantage "that when they were charged they 

could not be hermetically closed, and that when the elements had to be 

my 7 out a complicated 











ti sob they counliy cbt wy = y on all the sheet 
i i supplies. Singles are 
" y~ at £9 10s,; and the minimum quoted 
ditioutt, even with a good 

t South Staffordshire merchant bars at lower 


for some 


Sat SS Staffordshire and 
East Wo: nary mae Rae tap Amen 1870. 

Much satisfaction was expressed this afternoon that the puddlers 
SS Oe Ee teed den ee 
six months at 9s. a ton. Some ironmasters were disposed to 
believe that the puddlers in this district will now agree to similar 
terms; but this was not the view held masters who were 
believed to know most of the opinions of the men. The course 
yet to be taken by the Staffordshire Conciliation Board upon the 
demand that there shall be arbitration, to be 
There is much correspondence in the local papers between iron- 
masters and union representatives upon the less or greater expense 
in connection with the employment of underhands and the cost of 
the fettling of puddling furnaces, 

The demand for best _— of thick coal has improved since 





the reduction in price. e following are the’quoted prices :—Best, 
16s.; seconds, 1ls.; lump, 10s.; steam coal, 9s. 6d.; and engine 
slack, 3s. 6d. Staffordshi ironstone is now 20s. and 2s. a ton, 
statute weight. 


e heavy rain has occasioned inconvenience at some of the 
blast furnaces and forges in low-lying districts in South Stafford- 
shire, and the works on the Severn sides have for a time been 

altogether stopped. On Wednesday morning the Severn rose so 
high as to stop, first the Stour, and "Gen te the Welden Works of 
Messrs. Baldwin. The took place at 4 o'clock ; but as 
since that hour till night the river had not risen, there is hope 
the operations of the firm at these two of their works will not 
Their Swindon, near Dudley, and their Wolver- 

hampton Works are, of course, unaffected. 

Because of the heavy —_.S a branch of the Birmingham Canal 
at Princes-end, near Dudley, burst its banks a on Wednesday 
morning. Composed chiefly of ashes and clay, the embankment 
had soon a twenty yards breach in its side, and the surrounding 
lands were ily inundated. Half a dozen loaded boats were 
drifted aground, and the neighbouring saw mill of Mr. Thomas 
was flooded and his private residence unpleasantly moated, About 
20 acres of land were under water at the time of writing; but the 
breach had been stopped by ashes from the adjoining pit mounds 

Notwithstanding — and the French have been 
successful in bene be men Mean for nuts and bolts at prices 

of English 


some of them m English makers, still there is 
active empl t not in these two branches, but also in 
every of the lway-fastenings t, certain 


balance Sstiaatannanies under my notice testifying that on 
the order as a whole a fair amount of profit is realised, where 
the management is what it should be. It is not quite clear whether 
there are not difficulties ahead in respect of workmen’s demands, 
but it is hoped that a little more moderation will influence the 
counsels of the unionists when the matter has to be definitely 
settled—the more so as the prolonged unreasonable en to 
masters’ terms in the Cleveland district has resul na 
displacement of old labour and an increase in the number of 

capable of working the machinery. The tions now under 
Zealand. fcome mostly from Russia, Australia, and New 


chain and cable manufacturers are doing a steady 
| en oe late concentration of this trade into somewhat 
‘ewer occasioning more 
and it is satisfactory to note that 
than ever aimed at. Trace and such small chains are in somewhat 
better demand for the Antipodean and South African markets, to 
which we are accustomed to send like Both heavy and 
light products are re nw ch by the somewhat more favourable 
terms upon which, owing to the direction of iron-masters’ quota- 
Gagnyanieevene aavanatee the products. 
Agricultural and horticultural implements keep in request, the 
former in much part for the te 2 and other leading pean 
corn growing markets, whilst South America and Australia are 
not bad customers. Plantations and also cutting tools and forks 
are in fair request ; and horse-hoes and grubbers are looking well. 
The heavy rains have checked the demand for mowers and reapers ; 
and though some implement makers complain of the little business 
they did at Taunton, there are others who speak cheerfully of the 
sales there. Makers hereabouts' are just now preparing for the 
forthcoming shows at Preston and ston. 
The locks required by builders and by + makers, and, in- 
deed, nearly all kinds, " like of poe tf oa common ualities, are 
all in active demand, The goods are fairly distributed throughout 
the different markets at home and abroad. Nor does there appear 
to be any immediate prospect = the demand, which has now for 
several months been so good, in y slackening. Aware of 
and of the under supply of ‘Tew 2 at the present + he 





are taking advantage of the opportunity, d- 
ing an adyance in their wages of 10 per cent. pho rem been 
made to the masters ; was to have been expected, no one firm 








Manchester district being quoted at 58s. 6d. to 59s. per ton for 
No. 3 foundry, and about 55s. 6d. per ton for No. 4 forge. Lanca- 
ore soon. sary ae 


cotton machinists there is a fair amount of activity consequent 
upon the number of mills which are at present being constructed 
in this district. 
I may mention that a new branch of industry in connection 
with fo San eS et ee out in Lancashire, and 
it will assist in rendering English manufacturers of steel indepen- 
dent of Germany, its development will be watched with interest. 
Already in one or two of the Ss British iron making districts 
the manufacture of spi been commenced, and this is 
now being followed by the down Iron Company, who - pro- 
ducing spiegeleisen of a pati high quality, the analyses sh a 


percentage of from 12 to 18. This is co er- 

er ae ag ye tn tho Gas perdastinen and 

the spiegeleisen is otherwise of good q' —. 

The coal market here is still e flat, and _is very 
facturing pur- 


mom ty Pe avs ee oho for mam 
poses. Prices in the are very i 
a good deal of pressure for lower quotations. 
district, however, the firms, alt 
working full time stocks are 
rates, Inthe Ashton district, although have not been 
an ae ery hy there has been a ing of prices 
—_— the last few days. In the , Wigan and other 
est Lancashire ricts matters remain without — 
but there is very little doing, and n re: 
output stocks are ually increasing. There has Seen a little 
more buying for shipping purposes, but prices are still very low. 
The coke trade is quiet, and consumers are pressing for lower 
—— but it is only in exceptional cases that reductions have 


The ened colliers’ strike in the Oldham and Ashton districts, 
with regard to the reduction of wages, is now in a fair way of 
settlement. The notices expire this week, but at a private meeting 
between the masters and the men it has been that the 
men shall continue to work, whilst the amount of reduction to be 
made is determined upon . a reference to the prices now being 


obtained. 
of Miners, whichis about terminat- 


put down, still maintain late 
circulars 


in settling wages for the future ; and the executive also expresses 
its satisfaction at the manner in which the late strike was termi- 
nated, advising all the men, if they have not done so, to return to 
work upon the terms agreed upon at Cardiff. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Tue shareholders of the Phenix Bessemer Steel Company 
(Limited) met at Sheffield at the end of last week in order to 


These liabilities were of course outside the 


suspension took place, a scheme oF reconstruction mil means of 

raising an additional £30,000 of capi ppg h 

of the spon ee npeny ders having put do 
= - end to cchnan, but since > the filing 


aa conseus foase Salting noe a ceaapat Goaqaaitie ieovtnae and, 
if it were Cand So Su peenee. toes —_ its resuscitation. It 
was with the latter intention that last soak) sees ee ak, 
Mr. John Aizlewood, a shareholder, and also a creditor, presiding. 
It was mentioned in oo. ENGINEER that certain offers of 


their present hol “Sines the ae 
well, and the applications at recei’ 
to the belict the whole amount will be up. 

The iron trade proper in the town and the surrounding districts 
of South Yorkshire and North East Derbyshire does not alter in 
any material degree, the prevalent fe Lain? being quite as dull and 
cheerleas as it has been any time during last six months. Pig 
iron is still ay ep furnaces, bu 
Ghncnle Sata ho me qu aan Been anee Se SS 
i establishments as 
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So f the engineering establishments are doing a fairly large 
nae business, and have their books me | filled 


Davy Brothers and Co., (Limited) have just a dividend 

Z ee ee as they can 
in way. Much of it is on engines 

nd oe getty oe ed | ag tem 9 ~ The gee _ 

Company is joying a egree 4 

likely to become an i valuable 3 the works of 
the company are now partly occupied on manufacture of the 
Perkins engine for the Admiralty and other and partly 
on Fairlie bogie ines for Peru. Several of these latter loco- 


engines 
ti complete, and will be sent off shortly. At other 
mettre are sessly semen ca wil bet et eke bet 


is not bad. At Leeds most of the machinists are tolerably well 
and the engineering works- -Messrs. Fowler’s plough works 
amo. them—are fully ied at present, 


In the hardware industries the manufacturers continue to “‘ hunt 
up” their customers assiduously, by dint of which, with 
some little incentives in the way of prices, they manage to keep 
going. This is true of many of the branches, but in a few others a 
quiet t of busi bl being tr — a eee so — oe. 
ing. The forthcoming royal visit to is giving a little sp 
to some toanshen bat on the whole it is not calculated to do much 
direct good to the local manufacturers, even of minor hardwares. 
The visit takes place on August 16th and 17th, both of which dates 
will doubtless be set a) as hayes ta e coal trade is dull and 
not very profitable. uction is being hindered at several pits 
by disputes with the men, whilst at others the men themselves are 
careful not to work too regularly, lest stocks should accumulate on 
the pit banks. Steam coal is 6d. to 1s. cheaper, and the Great 
Northern Railway Company have reduced their tonnage rate from 
South Yorkshire to London by 6d. per ton, leaving the rate at 
&s. 5d. per ton, including the city dues. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

A very sluggish and ren condition of things characterised 
the iron market held at Middlesbrough on Tuesday. There was a 
further decline in the value of pig iron, which was quoted at 49s: 
cash net, although some makers still stood out for 50s. The pre- 
vailing impression now is that many of the pig iron manufacturers 
will be compelled to take steps to damp down some of their 
furnaces. Not only is it impossible at current rates to make pig 
iron at a profit, but there is a gradually declining demand for the 
iron that is made. It is fully expected that the returns of the 
Cleveland Ir ters’ Association for the current month will show 
a greater increase of the stocks in makers’ hands than has occurred 
for any month during the last three years. It is more and more 
evident that duller times are at hand, and there is some conversa- 
tion about still further reducing the wages of blast fur 





Both in Durham and-in Northumberland the coal trade is only a 
trifle less dull than the iron trade. Stocks are accumulating, and 
prices generally have a downward tendency. The colliers, as a 
rule, are working with regularity. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

NegaBLY every kind of trade is at a standstill in Glasgow. just 
now, on account of the annual fair holidays, which com- 
menced on Thursday last, and will not terminate until to- 
morrow (Friday). For an entire week at this time each year 
the whole of the public works are closed, and the present season is 
no exception to rule. The markets were closed on Friday and 
Monday, there being, as usual, a ye tg Saturday, so that the 

of the busi t cted has been very limited indeed. 

Before the opening of the fair the warrant market was quiet, 
and prices a shade easier, indeed tending downwards. On Tuesday, 
when the market reopened, business was done at 60s. for various 
—_ fixed and open, but there was little animation among 


On Wednesday and to-day (Thursday) the warrant market has 
been excepti ly quiet with very little business doing, and the 
few transactions which have taken place showed hardly any 
variation from the rates of Tuesday. e is very dull, and per- 
es week will elapse before any change can take place. 

e prices of the principal makers’ brands, which are suhjoined, 
do not show any very material alteration from those of last week : 
—G.m.b., at G w, No. 1, 62s., No. 3, 60s. 6d.; Gartsherrie, 








No. 1, 68s. 6d.; No. 3, 62s. 6d.; Coltness, No. 1, 69s.; No. 3, 
65s.; Summerlee, No. 1, 66s. 6d.; No. 3, 62s.; Langloan, No. 1, 
67s.; No. 3, 62s.; Carnbroe, No. 1, 64s.; No. 3, 62s.; Monkland, 
No. 1, 62s.; No. 3, 61s.; Clyde, No. 1, 64s.; No. 3, 61s. 6d.; Govan, | 
at Broomielaw, No. 1, 6d.; No. 3, 61s.; Calder, at Port | 
Dundas, No. 1, 68s.; No. 3, 62s.; Glen; ock, at Ardrossan, 
No. 1, 67s. 6d.; No. 3, 62s. 6d.; Eglinton, No. 1, 62s.; No. 3, 60s.; 
Dalmelli m, No. 1, 61s.; No. 3, 59s.; Carron, at Grangemouth, 
No. 1, 67s. 6d.; Shotts, at Leith, No. 1, 68s8.; No. 3, 64s.; 
Kinneil, at Boness, No. 1, 62s. 6d.; No. 3, 59s. 6d. 

The home demand for pig iron has been very limited, owing in 
some measure to the holidays, and though there has been a fair de- 
mand for shipments, yet the actual deliveries on board have been 
nearly 4000 tons less last week. Theshipments of pigs from 
Sco: for the week ending the 17th inst. amounted to 9833 
tons, 111 less than in the corresponding week of 1874. This 
is the first time that last year’s figures have not been exceeded for 
several months, but after what has been said, the reason will 
appear obvious. The imports of Middlesbrough pigs at Grange- 
mouth for the week were tons, being considerably less than 
those of the corresponding week of last year. 

The manufactured iron trade is dull in its more important 





and ironstons miners, although no definite proposals to this end 
have as yet been made, 

The ironstone mines of Cleveland are now yielding supplies of 
ironstone fully equal to the requirements of the ont and, 
although at some of the mines the colliers are still working with 
irregularity, there is little reason to fear that the supply will fail 
to pe eg to the ually diminishing demand. A strike occurred 
the other day at the Kilton ironstone mines in Cleveland, on account 
of the all want of safety in one of the shafts, but it is now 
settled, and the mines are proceeding as usual. 

The wages question in the finished iron trade has been definitely 
settled. At a meeting of the employers, held at Darlington on 
Thursday of last week, the following resolution was arrived at: 
—-‘* A communication having been received from the operatives to 
the effect that they would accept the offer of the employers for 9s. 
per ton for six months, subject to certain provisions, the following 
resolution was :—‘ That the resolution this day submitted to 
the employers in reply to their proposals of the 8th inst. cannot be 
agreed to, because it leaves wholly unsettled the question of wages, 
which this meeting considers should be submitted to arbitration 
without delay; but it having been reported to the employers that 
strong objection is made to the retention of 10 per cent. pendi 
the award, this meeting is willing that the arbitrators be forthwi 
consulted on the point, on condition that their reply be binding on 
all parties.’” 

In urging the men to compliance with this resolution, the general 
secretary of the Ironworkers’ Association (Mr. Kane) 
pointed out that the majority of the delegates at a meeting held 
the previous day had recommended the adoption of 9s. per ton for 
the remainder of the present year. On Monday of this week, how- 
ever, the workmen at the Richmond Works and at the West- 
bourne Works, Stockton, and at Messrs. Tyzack’s Works, 
Sunderland, struck — the enforcement of the 9s. per 
ton, and on this ing represented to a meeting of the 
employers held at Middlesbrough on Tuesday, it was deter- 
mined to take steps to enforce the resolution of the pre- 
vious week. On Tuesday Mr. Kane sent out a circular to the 
operative members of the Board of Arbitration and Conciliation, 
in which he quoted from a letter of Mr. Mundella, M.P., who was 
selected as the arbitrator for the workmen, to the effect that “‘ It 
was desirable to effect a settlement as speedily as possible, without 
arbitration if you can, if not, why then have recourse to it. A 
strike in the present state of trade is suicidal and foolish in the 
extreme. I am afraid we have yet a very severe time to go 
through, and that we are only at the beginning of it ; and I would 
strongly urge upon all workmen who have the advantage of a 
Board of Arbitration, to avail themselves of it, and employ reason 
and conciliation in their dealings with their employers. I gather 
from the concluding words of your address, in which you state 
yeur expectation that work will be resumed on Monday, the 19th, 
that some part at least of the workmen connected with the Arbi- 
tration Board have ceased working. If I am correct in this sup- 

ition, then I say it is not only unwise but it is dishonourable to 
reak faith with the board and have recourse to a strike; and I 
am satisfied that in the present condition of trade it will only 
entail increased losses on the workmen.” It is not expected that 
much difficulty will be found in bringing the recalcitrant opera- 
tives to a sense of their unwisdom and unreasonableness in their 
present conduct. 

Arrangements have been made by the North-Eastern Railway 
Company for making a discount or drawback on the present 
charges on coal, coke, ironstone, and limestone, used at the iron- 
works on the system. This di ¢ will from the first 
of the present month, and will be vane to 74 per cent. It is 
understood that the North-Eastern Railway Company further 
propose to make a reduction of the present dues on the carriage 
of coal used in the chemical trade. 

Tn 1 of the dul of trade the Rosedale and Ferry- 
hill Iron Company propose to blow out some of their blast 
furnaces. 
®.The dispute at the Wheatley Hill and Ludworth collieries has at 
last been settied, the men having resumed work on the terms of 
their employers. Twenty of the workmen employed at Wheatley 
Hill and six men — at Ludworth collieries were summoned 
before the Castle Eden magistrates on Saturday for neglect of 
work, arising out of the recent strike. On the men agreeing to the 
terms of the employers, the summonses were dismissed. 

An agitation is now in progress among the Northumberland col- 
liery stonemen and shi , in co uence of the distinction 

ie between them and the deputies. The Miners’ Association is 
now promoting an effort to have the hours of the stonemen fixed 
at seven , with a 10 per cent. advance. The miners who 
proceeded, pending the publication of Mr. Kettle’s award, to work 
on the “‘ shooting fast ” — and who were thus instrumental 
in laying two of the Northumberland collieries idle, have resumed 
work on the regular plan, — 











branches, but in some miscellaneous manufactures there is a fair 
amonnt of work doing. 

The coal trade in the West of Scotland does not improve so 
far as the home demand isconcerned, A great falling off in the 
inquiry has taken place this week. Some signs of activity have, 
however, been app t in the shipping trade. The Quebec timber 
fleet, which are discharging their cargoes at Greenock, will return 
laden with coals, and the supplies being sent to them have created 
some activity at that port. No alteration falls to be reported in 
prices. In the eastern mining counties the trade is in a slightly 
more encouraging condition. There, as well as in the west, the 
good weather and general dulness of trade have combined to 
diminish home requirements, but the export trade is very good, 
and nearly the whole of the present output is being disposed of. 
Contracts have been taken at 3d. below current rates, but the 
prices in the open market remain unchanged. The very moderate 
prices of coals this sap have been very favourable to the Scotch 
gas companies, nearly all of which have paid heavy dividends, and 

d reductions in the prices of gas. 

Since the beginning of the year there have been on an average 
about 120 blast furnaces in operation in Scotland. The total make 
of the six months is estimated to have exceeded half-a-million 
tons, which is much below the average of the it few years. 
About one-fifth of the production has unavoidably n placed to 
stocks, and though the quantity in the warrant stores has been 
greatly exceeded in recent times, yet with the present slow 

emand, it is not yom, that some masters should have blown 
out a Pg 2 non of their furnaces. Hopes are entertained that 
with the autumn there may come a revival of trade. 

In one or two districts where the coal masters have secured a 
supply of shipping orders, the miners are obtaining constant 
employment ; but even in such places large bings are constantly in 
store at the pit-heads, so that orders can be executed at once. 
Where they are busiest at present, the miners are not able to earn 
much over 4s. a day, and for that sum they have to do as much 
work as brought them 10s. a couple of years ago. After what has 
been said rding the state of the coal trade, it need scarcely be 
a there is a great want of employment among the miners 
generally. 

The liquidators of the Blochairn Iron Company, Limited, the 
unfortunate collapse of which was noticed some months ago in 

















THE ENGINEER, are making an effort to sell the works, which are 
ituated in the i diate a yy Al Glasgow, and are among the 
est of the kind in Scotland. ere are 54 single and 20 double- | 
puddling furnaces, seven scrap furnaces, nine large steam hammers, | 
and a number of rolling mills, some of which are fitted with revers- | 
ing gear. An immense amount of money was spent on the con- | 
struction and improvement of these works, through which a canal | 
and railway run, and which were about to be connected with | 
another railway when the failure took place. Many hundreds of | 
people were thrown idle by their stoppage, and it is to be hoped | 
that before long they will be set agoing. | 
It is stated that an iron company have purchased a large area of | 
ground on the banks of the Clyde between Glasgow and Greenock, | 
with the object of erecting extensive ironworks. 
The Caledonian Railway Company have taken the necessary | 
steps for the acquirement of a large extent of ground at the east | 
end of the town of Greenock, for which purpose they some time | 
ago obtained parliamentary powers. The ground lies to the north | 
of the present railway line, between it and the river Clyde, and it | 
is believed that the intention of the company is to erect wharves 
for the shipment of and minerals, as well as extensive storage | 
houses, which would greatly improve the present arrangements for | 
conducting their traffic. 











} 
WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE whole interest of the iron and coal world is now centred | 
upon the fate of the Plymouth and Aberdare Iron Companies, or, | 


been most honourably dealt with, and their salaries paid in full, 
and not, as some conjectured would have been the case, placed as 
debts against the firm. The West of England Bank, who constitute 
the second creditor in point of amount, are understood to be for a 
composition, so as to enable Mr. Fothergill to resume his position 
and carry out bis undertaking. One of those undertakings 
consisted in sinking two bituminous hey in the Cwmfelin Valley, 
bringing the produce to Penydarran, by the new line of railway of 


the Rhymney and Great Western, and coking at Penydarran, 
making this place assume an importance once again in the iron 
world, This project is now of course in abeyance, and the pits 


are 
It is well-known to those behind the scenes, that even when the 
iron trade was dull Mr. Fothergill could get business, and his 








more properly, upon Mr. Fothergill. I hear that the agents have | 5 ra 


worst enemies admit, that as a business man of city, energy, 
and foresight, he had few a a tied 
The line of rail to which I have referred, the Cwmfelin, is getting 
into a fair state, and is most creditable to its contractors. 
rails are all Bessemer steel, and are worth £4 ” well 
I tell Gig, tor tho katee cand rote The 
whole v: isa rich and almost a virgin one. At it the 
Dowlais Company keeps three powerful | 


ocomotives constant 
coal to Dowlais and on to the 


The coal trade continues about the same, the large companies 
having their output fairly secured, while the smaller find it diffi- 
cult to keep pits going from the slackness of demand and the 
unremunerative prices obtainable. At “Harris's” new taking, 
Navigation, which will be several hundred feet lower than th 
Merthyr Valley Colliery, the sinkers are p’ ing well, and are 
now passing a seam of bituminous or 
working, but the object of the <a is to sink to the “ four 
a This is an undertaking which will take several years again 

accomplish. 

The tin trade is recovering slightly, but the iron trade still re 
mains depressed ; rails and puddled ties are made, but in small 

uantities. One mill only continues in work at Cyfarthfa, 
wlais is moderately active, and at Plymouth, Treforest, Peny- 
darran and Abernant, all that is now being done is to keep the 
several establishments from getting into a ruinous state through 
inaction. Should the long delayed revival in the iron trade linger 
much longer everyone will lose hope. Second-hand rails are in 
tolerably good request. 

The Royal Commissioners on Factory and Workshop Acts begin 
their Welsh sitting at Newport, Mon., this day, 

The collieries at Mountain Ash, always famous for the discovery 
of fresh grievances, have now got another subject for grumbling 
and discussion. The Duffryn men complain that instead of getti 
steam coal for domestic use, they are put off with bituminous o 
the sm kind, and unless this is altered they threaten to give 


| notice. The whole of the plant at the Gnoll Collieries, Neath, is 


to be sold by auction on Saturday. A good deal, especially the 
engines, are in fair condition. Next week also the whole of the 
minerals under the Glanbrane estate, let, are to be brought 
to the hammer. The present is not a good one for either iron or 
coal property, but I fully expect a considerable change of 
proprietorship between this and the winter. 

It is rumoured in the circles of Cardiff that the considera- 
tion of the Plymouth and Aberdare estate question is deferred 
until the middle of August, and that a composition is likely. 
Further rumours are circulated with regard to the possibility of 
Mr. Brassey becoming identified with the Plymouth Works. 
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American “ WaLTHAM” WatcHEs.—For descriptive article, see 
Illustrated London News of 19th June, 1875. For sale at 
by many of the principal dealers throughout the United Kingdora 
and the colonies, Robbins and Appleton, General Agents, Walt - 
buildings, Holborn Circus, London, E.C.—[{Advt. 
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APPLICATION OF WATER POWER AT 
. BELLEGARDE., 

Av a time when economy in the consumption of coal— 
not only from a pecuniary point of view, but from the far 
broader one of the necessity of husbanding with the 
greatest care the stores with which nature has provided us 
of that, to us especially, invaluable mineral —is occupying 
the thoughtful consideration of a large number of the 
members of our profession, any news of what is being 
done in the production of power, on a large scale, by other 
means than “ that of burning coal in the grates of steam 
boilers, must be of interest to our readers. Under the 
above head, we gave last year in Tue Encinesr, vol. 37, 
pp. 198 and 291, a series of illustrated articles, fully 
describing the buildings and the fine suite of six turbines, 
together with the powerful gearing, &c., and the necessary 
hydraulic works established at Bellegarde as a seat of 
manufacturing power by the Compagnie Générale de 
Bellegarde, the power being transmitted to manufacturing 
establishments and mills at various distances from the 
companies’ works by what is known as the telodynamic 
method, i.e., by means of wire ropes. 

Considerable interest attaches to an engineering work 
and a speculation of this class upon so large a scale, 
and if successful cannot fail to attract the attention of 
capitalists of Great Britain, where numerous sites exist 
upon which similar works might be established for the 
creation of motive power, and where the varied manu- 
factures, numerous as they are, would benefit by the 
possibility of obtaining cheap power, the return for which 
should yield a handsome profit to the vendors. The 
engineer of the Bellegarde Company, writing in the 
Revue Industrielle, gives some particulars as to the 
charges made for power and the probable return 
upon the capital invested in the above works, which 
are not without interest, as affording some idea of the 
value of such an undertaking as a new channel for the 
application of capital in these islands, The success of such 
a work depends upon the price at which power can be 
delivered into the manufactories requiring it. At 
Bellegarde the price at present charged is, to large con- 
sumers, about 5d. per day per horse-power, and to small 
consumers 6}d. per horse-power per a of twelve hours, 
or £6 and £8 respectively per year of 300 days. Thus, a 
millowner requiring hens power would be supplied at 
a cost of £1 per day, which would be little or any more 
than it would cost for coal alone in themost economical steam 
engines, burning coal at £1 per ton. The writer above re- 
ferred to assumes the cost of a 5U-horse power steam engine, 
boiler, buildings, &e., to be £2800 at oe the outlay 
for coal per year to be £324, interest and depreciation, &c., 
at 12 per cent. : for engine and boiler £336 per year, and 
attendance, oil, and other sundries £43 per year, in all 
£703 per year, or £2 7s. per horse power per day, showing 
a saving by the adoption of water power of £1 7s. per 
horse-power per day. In this estimate the cost of coal has 
been taken at 24s. 6d. per ton, which is much higher than 
it would be in most parts of England, and the cost of 
engine power would, of course, be proportionately less. So 
much for the consumer of the power ; we have now to look 
at the vendors’ side of the matter. The total outlay upon 
all the machinery at Bellegarde, including the six large 
turbines and all buildings and machinery, is stated to 
£36 per horse power. The cost of superintendence, re- 
pairs, depreciation of machinery, &c., and of wire rope, .s 
stated at about £1 9s. per horse-power per year #deducting 
this from the minimum charge of £6 per horse-power per 
year, we have £4 11s., representing a return upon the 
capital outlay of 12 per cent. 

At present only two of the turbines, or one-third of the 
available power, is employed, but as the works have been 
so recently established this may be considered a fair pro- 
portion, and the employment of the whole power at dis- 
posal may be looked for at no distant date. The employ- 
ment, however, of these two turbines, it will be seen, 
affords a return on the capital expended of 4 per cent. 
Thus it would seem that this class of engineering works is 
competent to afford satisfactory returns, while it offers 
enormous advantages to manufacturers, and at the same 
time confers a national benefit by reducing the consump- 
tion of coal. 








TRIALS WITH H.M.S. BRUISER. 


Ir would be by no means an easy task te eyumerate the 
many inventions which have been made since the introduction of 
steam navigation to improve the form of the screw. Some of 
these inventions have been utterly valueless, while others have 
certainly been great improvements. Among this latter class, the 
modification of the screw propeller devised by Mr. Griffiths has 
been generally admitted to be one of the best. Mr. Griffiths, 
however, has since arrived at the opinion that we have hitherto 
been neglecting the true principles in screw propulsion, and after 
a series of experiments he ludes that the difference between 
the amount of power exerted to propel a ship by a screw and 
that required to tow her, which in the case of H.M.S. Grey- 
hound, Mr. Froude found to amount to a loss of 58 per cent. of 
the power supplied, is due to the screw not being sufficiently 
supplied with water. With a full-sterned ship this is greater 
than in one having a fine run, as the water runs into the space 
left by the stern, and deprives the screw of its full supply. 

To remedy this, Mr. Griffiths’ plan is to put the screw into a 
casing of 50 to 75 per cent. larger area than that of the screw's 
disc, and provided with an opening underneath, so that the screw 
is not supplied with the water which would otherwise flow into 
the space left | the ship, nor does the ship rob it of any 
of the water which it requires to force back in order to give the 
thrust to the screw shaft for propelling the ship. This view of 
the case was not, however, assented to by Mr. Froude at the 
meeting of the Institution of Naval Architects last year, for he 
thought that the effect of the screw working in the water of re- 
placement was to take away some of the pressure which drives 
the ship. But with reference to the advantage of housing in a 
tunnel if the screw were driven at excessive speed, he thought it 
not unlikely that the housing would produce a beneficial effect 
ay peorenting the scattering of the water, and whatever reaction 
the water supplied would more effectively directed into the 

line of motion ; nevertheless he considered it would involve the 
‘drawback of adding largely to the surface friction of the vessel, 
and he expected that nearly the same advantage, but less 








encumbered by surface friction, would be obtained with any | 
kind of shrouding given to the tips of the screw blades. 

Since then, Mr. Griffiths has had H.M.S. Bruiser placed at his 
disposal to experiment with, and the results certainly appear to 
bear out the experiments with models previously made by that 
gentleman. The Bruiser was first tried on the 26th of February 
with her propeller fitted in the ordinary way, her course being 
over the measured distance within the breakwater at Plymouth. 
The force of the wind was 2 to 3, and its direction E.S.E., and 
the sea smooth. The draught of the ship was 8ft. both fore and 
aft, and she was in every way fully equipped and ready for sea. | 
The screw fitted was one of Griffiths’, with two blades, having a 
diameter of 6ft. and 8ft. pitch, with 60 nominal horse-power, 
and a mean pressure in the cylinders of 35°791b., her mean | 
number of revolutions, after six runs, was 881 per mile, | 
and her true mean speed 8°016 knots. Having been docked, 
and the casing fitted to her, as shown in the accom- 
panying illustration, she was again tried on the 2nd inst., 
under almost similar circumstances to those of the first trial. 
The force of the wind and the state of the sea were the same, 
though the direction of the former was 8.W. instead of E.S.E. 
She carried one more ton of coals, and her trim was a little 
different, being 7ft. 10in. forward, and 8ft. In. aft. With the | 
same nominal horse-power, and only ‘4 more indicated, the mean | 
number of revolutions was only 836, whereas the speed gained 
was 8°274 knots, or rather more than a quarter of a knot beyond 
what was realised without the casing. It being thus evident 








ticability has been their ruin. Capitalists and scientific men 
have been so much led astray by enthusiasts and over ine 
theorisers on the question of peat fuel, that any one who would 
write truthfully and conscientiously thereupon, with an earnest 
desire that he may neither mislead nor encourage fallacious 
expectations, must approach his task with considerable diffidence. 
And yet it is undeniable that here and there results have been 
achieved which fairly warrant the conviction that peat fuel can 
be utilised for heating and lighting purposes, to a modified but 
highly important extent. The assumption on which so many 
have started ab initio, and made shipwreck of their hopes—that 
peat fuel will for ordinary purposes of commerce come into com- 
petition with coal—has not hitherto been justified by results, nor 
does there appear at the present moment to be sufficient evi- 
dence to warrant the belief that in this respect the destiny of 
peat fuel will alter in the future. But it has nevertheless been 
established beyond all doubt (1) that in localities and countries 
where coal is scarce and dear peat may for all practical purposes 
be used as a substitute; (2) that it is well adapted for lighting 
purposes as well as for raising heat; and (3) that in the form of 
charcoal it may be used with the most valuable results for the 
purposes of metallurgy. 

It was with a view to supersede the use of coal for the two 
former purposes that the London Lead Company undertook two 
or three years ago tw utilise peat at their extensive works in the 
North of England. The largest lead-producing concern in the 
United Kingdom, this is the only corporation, except the Bank 








that Mr. Griffiths was correct in his conclusions, that greater 
speed would be obtained with a screw in a casing than with one 
fitted on the ordinary manner, it may be as well to inquire into | 
the other advantages which he claims for his system. No/| 
small value is attached by him to the fact that a complete 
protection will be afforded to the propeller by the casing as a 
safeguard against the dangers a screw usually is liable to from 
pieces of wreck, ice, &c., floating on or near the surface of the 
water, which, being sucked in by the action of the screw, fre- 
quently break some, if not all, of its blades. Mr. Griffiths also 
considers that the effects of racing will be much decreased, on 
account of the water being taken in from below, and therefore 


he thinks that the whole of the after part of the vessel will have 


to be lifted out of the water before any racing will take place. 
We do not quite follow Mr. Griffiths in this part of his reasoning, 
and we shall be glad to learn whether it was borne out in prac- 
tice when the Bruiser was tried in a seaway during the trip 
which she took, after the experiments we have spoken of, along 
the Cornish coast to collect the coastguardsmen for practice in 
the Warrior at Portland. There can be no doubt, however, 
that for ships of war it is a matter of no small importance 
that the screw should be protected from shot and shell, 
and we therefore regard with much favour the possibility, 
in this system, of completely casing it with armour plates. It 
is well known that at present the helm has to be put over to 
port or starboard, according as the screw is left or right-handed, 
and that some loss of speed is thereby occasioned ; but with the 
screw in a casing this is not necessary, and perhaps a good deal 
of the quarter to half knot increased speed obtained with the 
Bruiser may be due to this cause. Mr. Griffiths’ system, how- 
ever, is not all included in placing the screw in a casing, for he 
also proposes to divide his power into two parts, by using two 
small screws instead of one large one, and putting one at the 
bow and the other at the stern of a ship. We can easily see that 
by this means the liability to race would be diminished, since the 
upper part of the screws would be, of course, much farther 
below the surface of the water than that of a single large screw. 
The engines and shafts, also, would be placed lower down in the 
ship, and therefore, in men-of-war, be more protected against 
shot. But perhaps the most important improvement claimed for 
this system consists in having two separate sets of engines, 
boilers, and propellers, so that if one were placed hors de combat 


the other would still be available to keep the ship off a lee shore, | 


or from getting into the trough of the sea. The experiments 
with the casing round the screw having proved so far successful, 
the Government have now placed a small screw launch at Mr. 
Griffiths’ disposal with which to try still further experiments, 
and as it will be possible with such a craft, at a small expense, 
to determine the efficacy of his proposed system of bow and 
stern screws, we may hope ere long to hear whether that plan, 
which certainly seems to possess considerable advantages for 
men-of-war, also gives an increased speed over the screw as at 
present fitted. 








THE UTILISATION OF PEAT AT THE LONDON 
LEAD COMPANY’S PEAT WORKS. 
(From our own Correspondent.) 

Tue literature of peat is so abundant and so crowded with 
records of failure and disappointment, that any further contribu- 
tions thereto may be calculated to evoke unconcern rather than 
interest. Probably there is no subject on which so many 
theories have been built, and yet there is none that has had such 
a small measure of practical success. Numerous patents have 
have been taken out for the utilisation of peat, and many com- 
panies have been promoted with a view to their development, 
but both, for reasons which need not be specitically gone into, 
have lacked the essential elements of success—their imprac- 





of England, that holds a charter direct from the Crown. It 
affords employment to more than 2000 men, and produces more 
than ten thousand tons of pig lead per annum. The company’s 
mines are chiefly situated in Weardale, Teesdale, and Alston 
Moor, and their workmen necessarily live in secluded and isolated 
localities, almost beyond the confines of civilisation. The largest 
mines are in the centre of a wide-stretching moor, called Eggles- 


| hope Fell, which forms part of the backbone of England, and is 


no less than 1700ft. above the level of the sea. To get coal into 


| this district is both difficult and expensive, and the company, 


therefore, were induced to attempt the utilisation of peat for the 
| domestic purposes of their employés, and for the lighting and 
heating of their own works. They erected at their Eggleshope 
mine, about seven miles from Middleton-in- Teesdale, one 
of Clayton, Son, and Howlett’s patent peat-compressing 
machines, closely adjacent to a splendid deposit of peat 
from 1l0ft. to 12ft. in thickness. The result not only 
realised, but exceeded their expectations. They found them- 
selves able to produce excellent peat fuel at a cost of about 6s. 
per ton, being 4s. per ton less than the cost of the carriage alone 
of coal to the same place. They henceforth entirely discarded 
the use of coal and appliéd peat fuel to the raising of steam for 
their engines, to the lighting of their smelting and other works, 
and to the other requirements of themselves and their workmen. 
Clayton's machine is not unlike the brickmaking machine with 
which the name of the firm is identified, whether as regards its 
appearance or the rationale of its operation. Having been dug 
from the bog, about 100 yards distant, the peat is run down a 
gangway to the platform of the machine, whence it is fed inte a 
conical hopper, and thence is carried down by inclined blades, 
connected with a perpendicular shaft, into a horizontal cylinder 
below. A screw placed upon the central shaft then carries it 
forward until it meets with a series of radial arms, square in 
section, and set spirally upon the central shaft. These arms 
pass between knives, fixed within the cylinder or chamber upon 
a movable plate, and in its passage through or between these 
knives the fibres of the peat become separated and the moisture 
is partially lost. The peat then forward into the mouth 
of the machine, a chamber in which it is agglomerated into a 
compact mass, and out of which it issues in five different sections 
closely resembling the size and shape of pig iron. Received 
from the machine in trays, each containing five lengths or 
sectious, the peat is afterwards placed in the drying sheds close 
| at hand, where it is allowed to remain for about a week ; at the 
| end of that time there is a skin formed, which is impervious to 
| wet, and the peat is then carried outside and exposed to the 
drying of the atmosphere for another week, when it is ready for 
use. As it emanates from the machine the peat contains from 
70 to 75 per cent. of water or moisture, but this is reduced in 
| the drying process to not more than 15 or 20 per cent., and of 
| course the weight of peat is correspondingly diminished. 
| One or two practical difficulties attached to the working of 
| Clayton’s machine induced Mr. C. E. Bainbridge, of the London 
| Lead Company’s Mines, to undertake its improvement, and in 
this attempt he appears to haye been largely successful. It oc- 
curred to Mr. Bainbridge that the compression of the peat was 
not the most efficient means to effect the liberation of the 
moisture, and the drying of peat fuel is the greatest difficulty 
connected with its manufacture. Hence that gentleman, aided 
by a friend who has long taken an interest in the peat question, 
| endeavoured to put into practice a plan which should macerate 
and condense the peat instead of merely compressing it—the 
maceration of the peat, involving, of course, the complete de- 
struction and disintegration of the fibres. The machine which 
has been devised and patented for this purpose may be described 
as a taper casing or barrel, having a feed hopper at one end, into 
which the crude peat is emptied direct from small trucks, on to 
an archimedean screw, whereby it is delivered into the circular 
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case beyond, Here the peat is kneaded or worked up b: 
pugging knives, a necessary preliminary to the process whic 
follows, and which consists in passing the peat through a 
diaphragm plate with four or five openings, beyond which 
there is a three-winged cutter with blades similar to those of a 
chaff cutter. These blades are worked at a speed about twelve 
times greater than the Archimedian screw or the diaphragm 
plate through which the peat is subsequently passed, and in 
consequence of the rapidity of their revolution, these cutters 
thoroughly disintegrate the peat, destroying every fibre, and 
liberating instantly a large portion of the moisture. A second 
series of pugging arms receive the peat at the other end of the 
machine, and deliver it through another screw, out of openings, 
four or five in number, in a perfectly condensed state, and in 
blocks of any length. The high speed of the cutting action, as 
compared with the slow speed of the pugging or feeding action, 
is the principal point of difference between this and other peat 
machines. In most machines, indeed, it is considered the 
highest virtue to compress the peat as thoroughly as possible, 
whereas it is claimed for this machine that there is no eompres- 
sion from beginning to end. The results already obtained from 
the machine demonstrate that it not only gets rid of the mois- 
ture more effectually than any other—the proportion of moisture 
having been reduced as low as 5 per cent.—but it enables the 
peat to be dried in about ten days, instead of two to three weeks 
required for other processes. 

Accepting an invitation kindly given some time ago by Mr. C. FE. 
Bainbridge,the members of theCleveland Institute of Engineers paid 
a visit to the peat works of the London Lead Company on Monday 
of this week, for the purpose of witnessing the ditferent processes 
of manufacture. Specimens of the peat made from each machine 
were shown by Mr. Bainbridge, and it was admitted by all who 
saw them that, in the new machine, the fibre seemed to be much 
more dense and hard than anything else they had seen ; the fuel 
was almost as smooth and compact as jet, and the water appeared 
to be completely eliminated. Mr. Bainbridge stated that orders 
had already been received from Germany for the supply of 
several of these machines, and the London Lead Company are 
about to have one or two constructed for their own requirements. 
Another machine, intended to carbonise the peat, so as to adapt 
it for metallurgical use, was exhibited by Mr. Bainbridge, and 
attracted much interest. Those who have most carefully studied 
the question of utilising peat, appear to be more and more con- 
vinced that, if it is to become largely used as an article of com- 
merce, it must take the form of charcoal, and enter into 
competition with the ordinary wood charcoal, which has long 
been getting more scarce and dear. At the smelting works of 
the London Lead Company, some charcoal taken from the retorts 
of the gaswurks showed that great possibilities lay in this 
direction. Various plans have been proposed for the carbonisa- 
tion of peat, but few, if any, of them have taken-other than a 
crude and elementary shape. At the peat works of the London 
Lead Company a patent has been taken out for a machine called 
a carboniser, which in in some respects not unlike Siemens’ 
regenerator, and for which it is claimed that it will produce, at a 
cost of not more than 30s. per ton, a quality of peat charcoal 
that will enter into close competition with charcoal made from 
wood. Briefly, the machine consists of a number of vertical 


from £2 10s. to £3 per ton, a price which would leave a hand- | cation to fit them for their work. The progress of the experiment 


some profit to the manufacturer, there might, without doubt, be 


large scope aftorded for a revival of the ancient manufacture of | 
charcoal iron. But this is not the only use to which the product | 
can be advantageously applied, As a preventive of the potato | 
blight, peat charcoal is said to be found invaluable, and for | 
the purposes of filtration and deodorisation its use in sanitary | 


science might be infinitely extended ; while among minor uses, 
it may be mentioned that a gentleman, not less fastidious perhaps 
than his neighbours, uses nothing else for tooth powder ! 





THE ATCHISON BRIDGE. 
WE continue on page 80 our illustrations of the fine bridge over 
the river Missouri at Atchison, Kansas, U.S. The engraving 
represents details of the draw-pier and turntable, a general eleva- 





tion of which appeared in our, last number. The description we | it was only s popular calumny. He had known the father of the 


have already given—page 58 of our last number—will render | 


further particulars here unnecessary, <A great part of the work 
has been finished, but we believe we were somewhat premature 
in stating that the whole would be completed this month. 





ROYAL INDIAN ENGINEERING COLLEGE, 

THE Marquis of Salisbury presided on Friday at a distribution of 
prizes and honours to the students of this college, situated at 
Cooper’s-hill, near Staines. A numerous company of ladies and 
gentlemen went from Waterloo by special train to be present at | 
the distribution, in the small theatre of the college. The students | 
were assembled on the arrival of the company and received many | 
of the visitors, as their names were announced with much cheering. 
The Marchioness of Salisbury, who sat among the audience, was 
warmly welcomed on entering, as was also Mrs, Chesney, wife of 
Lieutenant Colonel Chesney, president of the college. 

Lord Salisbury ———- on the platform, supported by Lord 
George Hamilton, Sir Louis Malet, C.B., Right Hon. Sir Bartle 
Frere, Sir Henry Montgomery, Sir William Baker, K.C.B., Sir 
Robert Montgomery, K.C.B., Sir George Lawrence, K.C.S.L., Sir 
Vincent Eyre, Admirable Evans, Colonel George Chesney, R.E., 
&c. Among the general company were Lady George Hamilton 
Miss Frere, Lady Montgomery, Lady Baker, Lady Robert 
Montgomery and Miss Montgomery, Lady Lawrence, Lady Eyre, 
Sir F. Hicks and Lady Hicks, Mrs. Evans, Mr. A Cassels, Colonel 
and Mrs. Pasley, the Rev. A. J. Blunt and Lady Florence Blunt, 
Mr. Ireland Danvers and Mrs. and Miss Danvers, General Sir W. 
Whyllie, K.C.B., and Lady Whillie, Dr. Fayrer, C.S.L., and Mrs. 


— &e. 
e Marquis of Salisbury, who was very warmly received, 
opened the p li ing on the president of the college to 
read the report. 
Lieutenant-Colonel Chesney said that in reporting the results of 
the past session his task wasa simple one. The session had been 
an uninteresting ard therefore was a satisfactory one. One 
change had been made which it was hoped would prove a 
gain to the students. Formerly they were required to 
rcp ao tlie knowledge to the end of the course, this obliging 
Hthem to read all the winter and vacations, but now their 
Seneise Ve a to be completed during the third 
year. The first half of the last year the senior students was now 
pone in making surveys of roads, wells, &c., under surveyors 
ctical engineers. After'that the!student entered the office of 








tings by 





cylinders, with cooling chambers below, into which, by opening 
a slide, the charge of fuel can be dropped at will. One furnace 
is common to all the chambers, but by an ingenious arrangement 
of valves or dampers, any of the chambers can be laid off, and 
worked independently of the others. The whole of the products 
of combustion, with the air necessary to support combustion, 
are thrown into these chambers at a temperature of 1400 deg. or 
1500 deg. Heat is raised in the carboniser by a process for 
which Mr. Bainbridge obtained a patent some time ago. The 
air required to support combustion is admitted through hollow 
fire-bars in an ordinary furnace. The products of combustion 
are carried under fire-bricks to a series of flues which communi- 
cate with the chambers, the floor underneath which the flues pass 
being perforated, after the manner of a brick drying floor. 
Through this floor the products of combustion reach the 
peat. A chimney at the same end as the furnace is made 
sufficiently high to furnish a good draught. The turf, 
or top covering of the peat, which is not suited for 
making charcoal, is the only fuel used for generating the heat 
necessary to support combustion. Each of the four vertical 
chambers is made to hold six tons of dried peat, and when car- 
bonisation is complete, one ton of charcoal will be left in each, 
so that twenty-four tons of peat are required to make four tons 
of charcoal. The charcoal is dropped out at the bottom of the 
chambers by the movement of a slide, and this is effected in 


* such a way that little or no air is admitted to cause loss of heat. 


Some carbonising retorts, of a horizontal form, have been in 
operation at the peat works of the London Lead Company for 
months past, but they do not yield the same uniformly good 
results as the vertical carbonisers. In the latter it requires only 
twelve hours to complete carbonisation, whereas in the former 
the coking process extends over forty-eight hours; but this is 
not even the most important distinction between the two, for, 
inasmuch as it is impossible in the horizontal retort to get up a 
temperature of more than 500 deg. to 600 deg., the volatile 
gases are not driven off so effectually as they are in the other 
with a temperature of 1200 deg. to 1500 deg. Even, however, if 
it were possible to reach the latter temperature in the horizontal 
retort, it might be rather disadvantageous than otherwise, 
seeing that there would have to be a very great reduction of 
temperature before the charcoal could bedrawn out. Numerous 
experiments have shown—and this is a highly valuable feature of 
the process—that in the vertical retorts carbonisation can be 
carried on in such a way as to retain in the charcoal all the 
hydro-carbons or volatile gases, so that when a piece of this pro- 
duct is applied to the fire, it will flame like a lump of dried 
timber. As a fuel specially adapted for the manufacture of gas, 
this fuel should take a high place. 

To a body of practical men like the Cleveland engineers the 
first and most important consideration relating to the manufac- 
ture of peat charcoal was naturally enough whether and how far 
it could be used in the metallurgy of iron. Mr. Bainbridge ex- 
plained that it had been already applied to the refining of tin in 
the neighbourhood of Swansea, and found to answer well. It 
shows to analysis a freedom from sulphur and other deleterious 
ingredients, which recommend it in no ordinary degree for the 
production of charcoal iron. It js true that there is very little 
ore in the United Kingdom adapted for the production of iron 
of this class, but the freight of ores suited to the purpose from 
Norway and Sweden to Middlesbrough might possibly be low 
enough to make such an undertaking profitable, while it is un- 
deniable that for such iron there is always a ready market avail- 
able. It has been suggested over and over again that a new line 
of railway should be carried from Middleton-in-Teesdale to 
Alston Moor, over the Durham and Cumberland fells, and if this 
projected line were carried out, it is estimated that Stockton 
and Middlesbrough could be supplied with peat charcoal from this 
source at a cost for carriage of not more than 5s. per ton. If, 
then, the peat charcoal could be sold in either of these towns at 


A 


an * 
a practical engineer and came up again only for examination. In 
the last half of the year it was sought to gauge the extent of the 
knowledge gained, and in the examinations for this purpose the 
college had this year, as well as last, had the valuable 
assistance of Mr. Anderson. The college was also under great 
obligations to him for the prize he had given for the best essay on 
engineering. It was not to be supposed that during the absence 
of the students from college they were lost sight of. They were 
expected to fill up a large note-book with original, or nearly 
original matter, and the papers so prepared were sent in for 
examination, When it was known that forty or fifty papers, 
taking, perhaps, a month to write, had to be gone through, the 
work entailed in reading them would readily be perceived. It was 
not, said Colonel Chesney, like a reviewer having forty or fifty 
books sent him to review—he would possibly be glad to have them 
—but the gentlemen who had had to examine the papers (Mr. 
Arthur Heath and Mr. Ernest Harris), both public men, had to read 
every one of them, and that a reviewer did not alwaysdo. A special 
rize had been offered for the best —_ on practical engineering, 
y Mr. Leonard, to whose generous and kind exertions was owing the 
endowment of the college. The principal prize the college had to 
offer had been gained by Mr. Harrington, and that gentleman was 
an example of what could be done with: ut the aid of a ‘‘crammer.” 





was watched from year to year, and now they might confidently 
say that it promised a successful issue anil did the highest credit to 
the statesman by whom it was devised. All who had te consider 
the problem of furnishing servants of the Crown for the Government 
of India would be encouraged by the success of the scheme which 
had been set on foot by the Duke of Argyll. Something 
had been said about ‘ crammers.” He did not wish to join in any 
attack upon a class of men most able and most reliable, They 
were men who had brought the greatest amount of assiduity to the 
whole of their task. Of course he was glad to find that the ranks 
ofthat college could be recruited—he would not say without their 
assistance, but, at least, without relying wholly upon theiraid. He 
wished to render just tribute to a new school which had been 
mentioned (Wellington College) but he was pleased, as an Eton 
man, to say that Eton that day had recovered the position she had 
been in cores of losing. It used to be said that one learn; 
nothing at Eton except how to spend money. After what 
they had seen that day he hoped he might say that he thought 


gentleman who had taken the highest prize that day, 
and of the son he could only say that his great success 
was most creditable to him and an augury of highest 
honour in the future. There were candidates in the college from 
good schools all over the country, and even from the Royal Navy, 
One gentleman who had distinguished himself that day had been 
edueated at Calcutta. He hoped that that was only an instance 
of the beginning of the removal of one of the objections which 
persons resident in India made against it, that they had to 
send their children away to be educated. He wished to mention 
an incident in tion with the first set of gentlemen sent out 
to India. He had heard of them nothing but good, except this, 
that they thought their exertions were over, and that they had 
nothing to do but to repose on their laurels. The mind had got to 
hate the knowledge which it had been made to acquire. any 
men at college of the highest promise fell out from that 
cause and nothing more was heard of them. It was the 
danger which accompanied the system of high pressure education 
which was always encouraged, but of which all should be warned. 
Colonel Chesney had said that the standard set up would not be 
relaxed, but sometimes the contrary was the case, for they might 
go on setting up a standard higher and higher, and the brain would 
go on having to bear more and more until at last it gave way. He 
would not, however, have the students of that college think they 
had reached that point. Hindustani, it had been said, opened up 
the path between the English and the natives of India. That 
was all very well, but not so to have an explosion of anger in 
Hindustani. When in Australia he had been told that there were 
two kinds of oxen there—the common and the pious. Naturally 
enough he had asked what was a pious ox, and he was told 
that it was one which would go without being sworn at. 
He would only say that he hoped that the men who went out to 
India from that college would have the belief that the natives 
were pious. Our power in India was never greater than at the 
resent time, and he might say there was no serious cloud there; 
ait when he heard, as he did, from men whe had lived in the 
country, of the division between the governed class and the 
overning, it was serious to hear that the breach was not lessening 
But increasing. He hoped that from many causes—-the nearness of 
India and others— that might soon be altered. He believed that the 
natives had no wish to change their rule, they had changed too 
often ; but he was afraid the division wa4 partly the result of that 
John Bull spirit which led men to look down with contempt on every 
country but their own,’and which broke out on the natives of India 
in anger. To remove this danger little could be done here. 
It must be done by those by whom the actual work was carried 
out. All who went out must remember that in them was reposed 
@ vast responsibility. The man would have to remember that it was 
in him to lessen and close up the breach between the governed and 
the governing, to create a good or an ill will between them, and by 
his acts that man would show his patriotism. He hoped that those 
who went out would think so, for it rested with them to deal a 
deadly blow at England’s power in India or to raise it. He 
trusted that as men went from that college year after year, in in- 
creasing numbers, they would go out as missionaries, recsgnising 
their responsibility to draw closer the bands of faith between us 
and that splendid empire which it was our pride and our task to 
rule, 

Since the above speech which we reproduce from the Times was 
delivered, Lord Salisbury has written to that journal to disclaim 
any apparent intention to impute discourtesy to any member of 
the a wo He says :—‘‘ Referring to some remarks made by 
Colonel Chesney, I spoke of estrangement between Europeans and 
the natives of India as a serious political evil, and repeated the 
statements which had reached me that this estrangement was «ue, 
in some degree at least, to a want of consideration on the part of 
Europeans. It was, therefore, a fault against which young men 
a career in India might with propriety be warned. 








No man could be said to be educated without some knowledge of 
the physical sciences, and that eee was doubly necessary to 
a man going out to India, where he would be brought so much into 
contact with the natives. Speaking of the approaching visit of an 
‘‘important personage” to India, a famous orator had dwelt 
strongly on the good that might be gained by a kindly and 
courteous bearing towards the natives and the danger that might 
be incurred by a harsh bearing. He feared the latter sometimes 
characterised the English out there. A special branch of the 
college instruction was a knowledge of the languages of India, and 
the explanation of that was to be found in the fact that no class 
was brought so much into contact with the natives as engineers. 
Those who were able to speak their language liked them most, 
those who were not able liked them least, and India offered tbe 
widest field for solving some of the greatest problems of the day. 
It was not necessary to read the rts »f the examiners, but he 
hoped and believed they would be found perfectly satisfactory by 
the Marquis of Salisbury and| the council. It was necessary to say 
that they had been fully sensible of the danger to be avoided in 
relaxing the standard set up. He believed they had — the 
danger; but if it had been kept up, it was due to the irable 
spirit maintained by the staff of the college. In conclusion he 
wished to add that they had every reason to be satisfied with the 

duct of the bers of the college, which he trusted would 
become a tradition among them. 

On the invitation of the Marquis of Salisbury, the several pro- 
fessors then introduced the successful students, who came forward, 
heartily cheered by their fellow-workers, to receive their prizes 
and certificates from the hands of his lordship. 

The Marzuis of Salisbury, who was warmly greeted on rising, 
thought he need scarcely say how much satisfaction it was to him- 
self and all those who had the cheerful duty of forwarding the 
interests of that institution, to hear and see so satisfact 





But I said nothing whatever to imply that any such fault had been 
attributed to the engineers coming from the college. So far as I 
know, there is no ground for such an imputation.” 





THE Paris Crocks.—M. Leverrier, Director of the Paris 
Observatory, has just laid before the Prefect of the Seine a proposal 
to place all the clocks in Paris in communication with the principal 
one at the establishment at the head of which he presides. Galiguan/ 
says :—‘‘That piece of mechanism, which is constructed under 
conditions of almost infallible precision, is placed in the catacombs, 
so that it may not be subject to the infl of the trepidation 
felt at the surface of the ground, serves asa regulator to all the 
other clocks in the Observatory, and gives the time for all the 
astronomical works carried on there. The perfection of its move- 
ment is such that it varies a a fraction of a second in a year. 
According to the oe suggested by M. Leverrier, a telegraphic 
wire would unite the regulator at the Observatory with the clock 
at the Luxembourg Palace, facing the Rue de Tournon, and which 
would in its turn communicate with the Bourse, the Mairies, Palace 
of Justice, churches, and most of the public buildings. The plan 
will shortly be submitted to the Muncipal Council.” 


THe HampurG Opservatory.—The Exchange Gazette of Berlin 





.| says that the bn garry of the naval observatory at Hamburgh 


is now comple At its head is a director, and itis divided into 
three sections, each with its own chief. The first section has to 
collect and publish information as to maritime meteorology and 
oceanography in connection with practical navigation. It is, 
therefore, chiefly pied in the preparation of weather charts, 
and in collecting and applying the materials thereby obtained. It 
is also to be placed in uninterrupted communication with 

tical men, to give themadvice, and to supply them with all 








a 
result from those to whom the ay aay J was due, That satisfac- 
tion did not merely arise because they felt glad so many able men 
were sent out to India from the college, nor because one of the 
most important services of the country was so completely supplied, 
but because in the task which the Government was constantly 
carrying on it was a great satisfaction to find that civil servants 
could be sent out from among Englishmen to carry out that task so 
well—the Government of a distant empire so great by one so very 
small, They had been charged with over-regarding the Apostolic 
gece of paying too much attention to their own housghold. 
He would not venture to repeat that , but it was a fact that 
in course of time it seemed good to the wisdom of the Parliament 
of the eS that the then existing system of supplying the Indian 
service should cease, and that a system of undiluted competition 
should take its place, and that the man who succeeded best should 
be appointed. Now they had come to the new experiment set on 
foot by the Duke. of Argyll. That was the application of competi- 
tion in the first instance—not among a ontas class of men, but 








among all classes in the country—the application of a college edu 


kinds of information relative to seamanship, for which purpose the 
section is abundantly supplied with maps, charts, &c. The second 
section is charged with the more literary portion of the work of 
the observatory. It has to prepare reports, to write scientific 
works and articles for the monthly organ of the observatory, the 
Annalen der Hydrographic, and to publish accounts of the results 
achieved by experiments in coast meteorology and storm signalling. 
Tt has also to test the instruments used for the meteorological ob- 
servations, such as aneroid barometers, thermometers, &c., and to 
keep records of the observations. Both sea captains and engineers 
will have the opportunity in this section of studying the operation 
of the instruments, and of discovering defects and repairing them. 
The third section is devoted exclusively to coast meteorology and 
storm signalling and a number of meteorological stations have been 
erected in connection with it along the whole of the coast from 
Memel to Borkrum. All these stations communicate by telegraph 
with the central observatory, which also keeps up a constant com- 
munication with the meteorological institutions of Russia, France, 
Sweden, Norway, Austria, Denmark, Holland, and England, 
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RAILWAY MATTERS. 

Tue directors of the East Norfolk Railway Company have 
resolved to proceed as soon as possible with an extension of the 
line from North Walsham to Cromer. 

By a recent Act the restrictions placed on the liability of the 
rolling stock and plant of railway companies to be taken in execu- 
tion at law or in equity, which was extended to the end of the 
present year, have been made perpetual as to lines in the United 
Cingdom. 

Ir is stated that the Great Western Railway Company have 
taken over the recently opened Alexandra Dock, at Newport. 
This change, along with the recent leasing of the Monmouthshire 
railways, would to indicate that the Great Western Company 
intend to make Newport their chief shipping port. 

Tue ceremony of turning the first sod of the Swindon, Marl- 
borough, and Andover Railway was performed on Wednesday by 
Lord Senast Bruce, M.P. The sod was turned ima meadow on the 
outskirts of Marlborough. The new line will be with 
the Great Western Railway at Swindon Junction, and with the 
South-Western Railway at Andover, and thus establish more direct 
communication between Southampton and Manchester, and also 
the Welsh coal-fields and the southern ports of England, besides 
increasing the railway facilities locally. 

THE report of the directors of the South-Eastern Railway Com- 
pany for the half-year ended 30th of June last states that the 
directors now consider it advisable to gradually provide the 
means of efficiently conducting an increasing business, There was 
every reason to expect that the transfer of the company’s traffic 
would be made from the Quai des Paquebots to the — Bonaparte 
within a few weeks, The directors had ordered an alteration of the 
station at Folkestone, and an extension line to the low-water pier, 
and alsothe pepe: of machinery by which the continental th: 
baggage could be carried in boxes, and those boxes be loaded and 
landed with facility, The directors had had an interview 
with the board of the Chemin de Fer du Nord, in order to press 
strongly the importance of reducing the time of transit between 
London and Paris to eight and a-half hours for | we wa and 
twenty-four hours for goods, thereby sustaining the Boulogne route 
as the shortest means of communication both in point of time and 
distance. A resolution has been passed to subscribe £20,000 for 
the purpose of making a shaft and other preliminary experiments in 
referenc2 to the proposed Channel tunnel. The chairman said it 
would be to the interest of the company to work in harmony with 
the French Northern Railway and Messrs. ild, and it was 
also suggested by the directors that this step should be taken to 
protect their interests in future. 

Tue boiler of an engine attached to a erg 4 train on the 
North-Eastern Railway exploded on Friday at Holbeck Station, 
near Leeds. It was an ordinary train for avcetn, Ripon, and 
the North, which had left the Leeds new station at 1050 a.m., and 
after travelling a mile was taking up-passengers at H. when 
there was suddenly a tremendous report, the north . 
station was filled with steam, and metal, iron, and cinders were 
flying in all directions. The engine was built in 1853 at the Rail- 
way Foundry, Leeds. gene | no one was killed ; but George 
Lister, the engine-driver, was driven with great violence against 
the standard of a gas lamp, and one of his legs was broken. The 
stoker, William Schofield, was hurled amid the rubbish, but shortly 
after the explosion was on his feet. Mr. Johnstone, the district 
locomotive superintendent, had a very narrow He was 
near to the engine when it exploded, but, strange to say, he was only 
severely shocked and slightly scratched on the face. The boiler 
seems to have burst in the middle of the barrel, and of the boiler 
plates scarcely a fragment remains. The dome was shattered to 
atoms, and the springs hurled to a great distance off, one spring, 
weighing lewt., being picked up 100 yards away. 

A SUPPLEMENT to the Gazette of India, just arrived, gives a 
detailed account of the present position of the State railroads and 
irrigation works in India. The most important item for notice is 
the reduction of the proposed annual —— for the next few 
years from four and a-half to four millions sterling. This is in 
accordance with the principle of proportioning such expenditure to 
the prospect of ultimate receipts. But as it is now decided not 
only to execute the Indus Valley and Punjaub Northern, but the 
Gwalior line, on the broad gauge, so as to avoid any break where 
important military considerations come into play, the outlay on 
these will be larger, with no corresponding increase of traffic 
receipts. Moreover, the money to be raised will probably have to 
bear 4} per cent. interest, instead of 4 per cent., as formerly calcu- 
lated. Summing up the statement and adopting it, a resolution of 
the Supreme Council declares that the expenditure of “four 
millions annually for the next five years, charged with interest at 
4} per cent., is not likely to lead to any annual increase of charge 
on the revenues,” The total deficiency of the railway receipts 
below the guaranteed interest and other charges for the same five 

ears is estimated at an average of £2,023,000. This seems a 
iberal forecast, considering that the deficiency has actually fallen 
in the last three years from £2,357,000 to £1,565,000; but this 

at diminution is due largely to the famine traffic, and cannot 
Ge koned on as per t. Itseems that the Punjaub Northern 
Railway is to ae and opened in 1876 77, the Indus Valley 
in 1878-79, the Scindiah line from to Gwalior in 1879-80, and 
sundry narrow lines, begun ‘‘on the metre gauge,” at various 
intermediate times. 

Tue report of the directors of the Metropolitan Railway 
Company, to be submitted at the half-yearly general meeting to- 
day, says that the directors recommend a dividend at the rate of 
3% per cent. perannum., The report also has the following :— 
ee The Junction Line, connecting your railway with the Great 
Eastern system, was opened to the public on the Ist of February 
last, and the Hammersmith service of trains was thereafter 
continued into the new Central Station of the Great Eastern 
Company at Liverpool-street. The new station at Bishopsgate, 
gs on the 12th inst., renders your system more accessible to 
the business centres of the City, and will prove a valuable addition 
to your um i The further extensions to Aldgate occupy 
the attention of your directors, and steps have been taken to 
acquire the remainder of the properties necessary for the 
construction of the line. The directors prop to plete the 
section to Meeting-house-yard before the end of the year. The 
question which arose upon the opening of the District Company’s 
extension to Hammersmith, as to their com nce to alter the 
fares over the joint lines, will have to be decided by reference to 
the standing arbitrator appointed under the agreement between 
the two companies. The bill deposited in the present session of 
Parliament, which includes an extension of time for the comple 
tion of the Eastern Extension to Aldgate; powers to grant 
mortgages in lieu of the mortgages granted by the Metro- 
politan and St. John’s Wood Company ; authorises the appoint- 
ment of a committee empowered to te the traffic arrange- 
ments on the = system of railways to the northward of the 
extension to Harrow; and also extends the time within which the 
consolidation of the company’s various preference stocks may be 
effected, received the Royal assent on the 29th of June. The 
Metropolitan District Railway Company promoted a bill extending 
their Hammersmith line to a junction with the London and South- 
Western Railway at Shaftsbury-road. Your directors, with the 
directors of the Great Western Company, felt it their duty to 
ne this bill as one calculated to prejudicially affect the interests 
of this company, as well as of the Great Western Company. It 
has, h * ived the tion of Parliament, but ‘clauses 
have. been inserted, poostling that the trains of the London and 
South-Western Company and the Midland Company shall not be 
allowed to, run over the District line until proper accommodation 
has been. — atthe Mansion-house station for their a 
—se t the traffic of the inner circle may not be preju y 
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NOTES AND MEMORANDA. 


Ar river and canal locks as usually built the water is admitted 
through wicket gates in the large gates, but at the new lock now 
being built at Heards Rocks, on the upper Monongahela, the 
water will be admifted througha ‘a in the inner or shore wall. 
This wall is now nearly completed. 


From returns made to the United States Bureau of Statistics it 
appears that during the three months ended June 30, 1875, 45,566 
immigrants arrived in New York, of whom 25,635 were males and 
19,931 females. For the corresponding period in 1874 the number 
of arrivals was 68,955, showing a decrease of 23,389 in 1875. 


THE Independance Belge gives some curious statistics relative to 
the consumption of wi ‘ large quantity of soft 
wood is used for making toys, and to give an idea of the magnitude 
of this trade it will be sufficient to take one article alone, children’s 
drums, of which in Paris alone 200,000 are sold every month, 
The total number annually in France is estimated at 
30,000,000, while @ considerable quantity of wood must be 
consumed to supply 60,000,000 of drumsticks. 


Tur Siemens steel furnaces in the United States are, 
says the American Manufacturer, mostly located west of the 
heny moun The cause for this lies in the fact that 
gas-producing coals do not exist in the East, while they exist in 
abundance in the West. This fact alone renders it certain that the 
latter section will for all time to come produce most of the steel 
made in the United States. In many cases in the Pittsburgh dis- 
trict, for instance, the fuel, slack, for producing the gas costs no 
more than the charge for rting it a short distance, while it 
never costs more than two cents at the pit. 


Mr. SELWYN, F.R.S., Director of the Geological Survey of Canada, 
writes to the Ameriean Journal of Science and Arts on the age 
of lignite coal formation of Vancouver Island. He says :—Careful 
surveys have now beem made by the Canadian Geological Survey of 
the Nanaimo coal and it is proved beyond a possibility of 
a doubt that the coal there are overlaid by a succession of 
strata, shales, and conglomerates, having a thickness of 
nearly 4000ft., and from base to summit marine cretaceous 

ils, am ites, b , inocerami and others. Maps and 

sections, showing the relative position of these beds and of the coal 

— are given in the Report of the Geological Survey of Canada, 
72-73. 


Ata ene | of the Eastern Soleayh Company a few days 
ago, Mr. John Pender, M.P., stated t the various sections of 
the Eastern system, with the exception of a shore end of a short 
line at Lisbon which was undergoing repair, were in perfect work- 
ing order. Butof far greaterimportance, as affecting the future 
of submarine cable enterprise, was his announcement that the Suez 
and Aden section, which was laid in comparatively warm water, 
had improved in insulation by no less than 38 per cent., and the 
other cables of the Eastern me» > 
ion power, which is of course the chief element in estimating 
their capacity for the transmission of messages. 3 
further stated that the cables longest laid have improved the 
most. 
WE extract the following, with reference to mining in high tem- 
nage from the Mining Journal :—The connection has recently 
nm made between Gould and Curry and Bestand Belcher 


Tit, 





Mines 
on the 1700ft. levels. The work has progressed very slowly, as the 
heat was so intense that it required or four men to swing a 
pick, and even then they became exhausted in a few minutes. In 
that part of the mine the thermometer stood at 115 deg., and it 
was absolutely n that ventilation should be secured. As 
soon as the drift is fairly opened a good supply of fresh air will be 
obtained, and the men can work without inconvenience. Both the 
Gould and Curry and the Best and Belcher can now be thoroughly 
prospected. Cross-cuts will be run for the ore body, and it is ex- 
pected that important developments will soon be made. 


THE annual parliamentary return, relating to the export of coal, 
shows Newcastle, as always, at the head of the list of ports of the 
United Kingdom from which our-coals are ship for foreign 

rts, but in this foreign trade Cardiff approaches it. In the year 
Ts74 the quantity of coals, cinders, and patent fuel exported from 
Neweastle was 3,282,812 tons, and from Cardiff 3,011,765 tons; 
from all ports of Northumberland and Durham 5,852,631 tons, and 
from the ports of Wales 4,292,422 tons; the export from the whole 
of the United Kingdom reaching the large amount of 13,927,205 
tons, The quantity of coals, cinders, and culm shipped not for 
foreign parts, but coastways, from port to port of Great Britain, in 
1874 was 9,609,224 tons; and in this traffic Cardiff loses its posi- 
tion, the shipment from that port being only 840,696 tons, but 
from Newcastle 2,255,414 tons, and the whole shipment from 
Welsh ports being but 2,278,780 tons, while the shipment from 
ports of Northumberland and Durham coastways was 4,785,085 
tons. Our shipments of coal to France and Germany constitute 
nearly one-third of our total export of coal to foreign countries 
and British possessions, 

In the western mining districts of the United States an unusual 
method of conveyance mn adopted, A den aqueduct» 
called a “‘ flume,” is constructed of triangular section, six feet wide 
and some three deep at the centre, requiring but slight water 
pressure, and following the natural inclinations or sinuosities of 
the district or valley along which timber has to be conveyed from 
the forest to the mine. At about every second mile a guardian is 
stationed to remove any obstructions which may occur, but although 
many of these flumes have been in operation for the last two or 
three years, some of them of a length of 50 miles, blocks very seldom 
occur in the passage of timber alongthem. They afford means of 
transit for foresters, who seat themselves on the floating piles of 
wood. The consumption of wood in the United States is enormous. 
Mr. Watson, Secretary of the British Legation at Washington, 
mentions in his report this year, that in travelling through Nevada 
by railway he observed a snow shed or tunnel constructed entirely 
of timber, which it took an hour and twenty minutes to traverse, 
and which is said to be 29 miles in length. 


As Philadelphia is to be the seat of the great Centennial 
Exhibition in 1876, and large bodies of foreigners will doubtless 
visit it, Consul Kortright in his commercial 
just issued, details for their information the fo! 
collected statistics, which give at a glance the general of the 
city. According to these statistics as given by the Pall Mall 
Gazette, Philadelphia has a population of nearly 800,000, and it 
lives in an area of 129) square miles, The city has 1000 miles of 
streets and roads opened for use, and over 500 of these are paved. 
It is lighted by nearly 10,000 gas lamps. The earth beneath 
conceals and is penetrated by 134 miles of sewers, over 600 miles 
of gas mains, and 546 miles of water-pipes. Ithas over 212 miles 
of city railways, and nearly 1794 oA ilroad cars ing over 
these rai ily, 3025 steam boilers ; over 400 public schools, 
with suitable buildings, and over 1600 school teachers, and over 
80,000 pupils, _ It has over 34,000 bath-rooms, most of which are 
supplied with hot water, and for the use of the water at low rates 
the citizens pay more than a half million of dollars annually ; it 
has over 400 p! of public worship, and accommodation in them 
for 300,000 ms ; it has nearly 9000 manufactories, with a 
capital of 185,000,000 dols., employing 145,000 hands, the annual 
roduct of whose. labour is over 384,000,000 dols. It exported in 
873 in value over 24,000,000 dols., and imported in value over 
26,000,000 dols,; the amount for duties in gold was nearly 
8,500,000 dol, ; the real estate as assessed for taxation, was over 
158,000,000 dols., and there was collected nearly 9,000,000 dols. 
for taxes, ‘The funded debt in 1873 was 51,697,147 dols., and the 
annual outlay in 1873, inclusive of interest on debt, was 7,726,123 
is, It has parks and public squares, and Fairmount Park, which 
: = of contains 2991 acres, and is one of the largest parks 
wor! 
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MISCELLANEA. 

Mr. SINGER, the American sewing machine manufacturer, died 
on Friday last at Paignton, Torquay. 

An American manufactory has made 180,000 rifles for the 
Prussian Government, and is making 145,000 more. 

Mr. Hawiipay, of the Amalgamated Miners’ Association, 
intends offering himself as a candidate for Merthyr in the event of 
the anticipated retirement of Mr. Fothergill. 


ARRANGEMENTS have been made for the Castalia to leave Dover 
on Monday next, Bank holiday, at 10.30 a.m. for Calais, returning 
the same afternoon in time for the evening trains for London, 

Messrs. BENNOCH, CRAWFORD, MATURON, and GREEN, respec- 
tively, the directors and chief engineer of the Potsdam Water! 
works Company, Limited, have just laid the foundation stone o 
the principal reservoir. i 

WE regret to hear that Mr. Rebert Hunt is suffering consider- 
ably from ill health, and is for the present compelled to give up 
work. Delay in the publication ot the “ Mineral Statistics” is 
always a matter of regret,sbutthat it should arise through the 
illness of the indefatigable Keeper of the Records is indeed to be 
lamented. 

ACCORDING to the Globe, a considerable saving in the cost of the 
fuel supply on the China and Australian stations will, probably, be 
eff y the introduction of Wollingong coal as a substitute for 
Welsh on board her Ma 8 ships employed on the stations 
named. We hear, however, that North country coal will be used 
to mix with the Australian inthe proportion of one-third. 

A PROPOSAL is to be laid before the Austro-Hungarian delega- 
tions for facilitating the navigation of the “Iron Gate” on the 
Danube. The works will, it is éstimated, cost about 6,000,000f1., 
and it is proposed to recover this amount by levying a toll on all 
vessels that pass. The other Danubian States, viz., Turkey, 
Servia, and Roumania, havéalready expressed their entire concur- 
rence in the project, 

WE learn that the sub-Wealden bore is temporarily arrested at 
1672ft. from increasing deposit from the sandy beds. The original 
problem was dependent on the opinion of geologists that palwozoic 
rocks would be found at a depth: varying from 700ft. to 1700ft. 
So far, however, the strata are mesozoic ; but the latest ——_ 
some indications 0: a ic rock, Much hope is therefore 
entertained of solving the problem. 

A PITTSBURGH tof the Railway World writes that 
Messrs. Lewis, Bailey, Dalzelkamd Co., Messrs. Spang, Chalfant 
and Co,, and Messrs. Graff, Bennett and Co., have bought one of 
the Butler county gas wells, and are ‘arranging to convey the 
in a sixteen inch tube a distaace of seventeen miles to their works, 
to be used instead of coal. They claim that it will enable them to 
produce fron at a rate that will give them an advantage over all 


eastern producers, 
epee PgA- a occurred at the works of Messrs. 
fhomen were on the point of posldieMGalien’ metal into moulde 
the men were on the point of pouri: metal into moulds 
when the spindle of the vessel broke ant#the-large cauldron heaved 
entirely over. The metal fell into thé sjt; and coming in contact 
with some water, exploded with a terrilic report. Two of the 
workmen had a narrow escape of their lives, having barely time to 
et out of the pit before the explosion occurred. e roof of the 
seed was partly blown away, and a quantity of clothes belonging 
to melters was destroyed. The report was heard nearly a mile off. 
AN improvement in ~g ! lamps has been devised by M. A. B. 
Boullenot, sen., of Paris. It consists in re ves | the safety-lamps 
usually employed in mines containing fire-damp by lamps supplied 
with air from outside the mine. Fixed pipes are carried down the 
mine, and branches are led into all the workings. Through these 
compressed air is fi from the surface by air-pumps, and the 
improyed lamps are screwed to the air-pipes by couplings with 
stopcocks. The cylinder which incloses the flame is protected by 
a cage, and the products of combustion pass off through two 
pieces of wire-gauze. The match for lighting the lamp is inserted 
through a spring clip, ignited within the lamp, and cannot be 
withdrawn until extinguished. 


THE Austrian Ministry of War having, with the Emperor's 
sanction, decided in favour of the “‘ steel bronze” Uchatius guns as 
the new weapon for the Austrian artillery, the requisite number 
of guns of that description are to be manufactured without delay. 
The German Gazettc of Vienna is informed that the work of manu- 
facture will take two years. It is being carried out under the per- 
sonal supervision of the inventor, who has already been 
distinguiahed ingui with the Order of Leopold, and is to be still further 
rewarded, the German Gazette hears, with a Government grant of 
100,000 florins. The present guns are to be ed over to the 
Hu ian Honved artillery, about to be formed, as they become 
available by the new pieces coming in. 

A NUMBER of influential gentlemen metin Liverpool on Tuesday, 
to hear details as to a pro new scheme for a tunnel across the 
Mersey, the plans of which have been prepared by Mr, Morton, 
C.E., and also to inspect a model. made by Mr. Councillor W. 
Williams, of a proposed jointed cast iron tubular tunnel by which 
the crossing shall be effected, The plans and model, according to 
the Liverpool Mercury, were generally approved. A letter was 
received by Mr. Williams from tr. Gladstone, in which he stated, 
“* Assuredly, it will seem strange to future times that we should in 
1875 have been far advanced in maturing a project for a tunnel 
under the Straits of Dover, while we have not yet tunnelled effec- 
tually under a single river of the many that indent our shores.” 


THE carriage for the first 8l-ton gun was ordered about nine 
months since of the Royal Carriage Department, in the Royal 
Arsenal, Woolwich, and will, it is stated, be quite ready on the com- 
pletion of the gun, which has only to be rifled and shrunk into the 
jacket to be ready for proof. In consequence of its great size, it 
will be rifled in the lathe where it has been turned in the 
Turneries, and a ial apparatus has beed fixed for the purpose. 
Cranes capable of lifting upwards of 1000 tons are ready to wait 
upon it when it shall have to be removed. A powerful locomotive 
is on the railway leading tothe butts to convey it to and fro, the 
bridge over the canal has been strengthened to bear the unusual 
burden, It is expected that not only the second 81-ton » which 
has been commenced, but several others are to follow, if anything, 
of larger dimensions. 

Mr. E. J. REED has written a letter to the Zimes giving some 

rticulars of a cruise of the first of the new circular ironclads. 

e says, “‘After recently steaming from Nicholaief round the 
south of the Crimea to the Circassian coast, thence back as far as 
Sevastopol, and then on to Odessa,” the Novgorod “has during 
the past week performed what was probably her chief object by 
entering the sea of Azoff through the Straits of Kertch, where the 
depth of water is but 14ft., and where no other European ironclad 
carrying armour 1lin. thick and guns of 28 tons could possibly pass. 
I do not wish what I have previously said, or am here saying, to 
be construed as an mh thee of these circular ironclads for all pur- 
poses, and in all their details ; but I certainly think the perform- 
ances of the Nov; are such as will excite the notice and 
admiration of many thoughtful persons besides shipbuilders, and 
will reflect great credit upon the Imperial Russian Government 
and their enterprising designer Admiral Popoff. It is true that 
the Novgorod jis not designed for, and does not attain, a high 
speed, but she has lately been steaming at eight knots, which is 
more than was intended, and she could have been made very much 
faster had she been increased in size. It must be remembered that 
although earrying the heavy armour and guns already mentioned, 
she is a comparatively small vessel, being of but 100ft. in diameter, 
and having a total displacement of only 2500 tons, which is but 
one-half that of our Glatton, and much less than one-fourth of 
our Inflexible, or even of our Minotaur. She has engines of only 
480-horse power.” 
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BALLASTING MACHINE—LONDON AND 


Mr. Marspey, of Leeds, exhibited largely at Taunton, but the 
newest machines he showed were illustrated in our impression for 
July 2, and we shall, therefore, not refer further to his stand at 
Taunton. Instead, we illustrate a machine which possesses 
special interest for a large class of our readers. The machine is 
designed especially for ballasting railways, and it has long been 
known that stone or slag properly broken and screened is a most 
excellent material for such purpose, giving a close road free 
from dust, whilst the material is left in the best possible form for 
binding together. The illustrations show the most modern 
adaptation of the Blake stone breaker for this purpose. The 
machine was ordered by Mr. Webb, of the London and North- 
Western Railway Company, Crewe, and is capable of breaking 
down for ballasting about 120 tons of slag per day. The size of 
the machine is that known as l4in. by 12in., its total weight 
about 26 tons. 

The working jaw is operated by a vertical rocking bar, having 
a front and back toggle plate taking into recesses on each side of 
the bar, the other end-resting on the jaw and in the adjustable 
toggle block. When the jaw is forward these plates are placed in 
a straight line, when it is back they assume an angled position, 
one up the other down, and as the rocking bar passes its vertical 
centre twice for each revolution of the crank two distinct vibra- 
tions of the jaw are made. A horizontal cylinder, 14in. diameter 
by 14in. stroke, is placed between the arms at the rear of the 
machine. These arms carry plummer blocks, in which runs the 
crank shaft in adjustable gun-metal ; two massive fly-wheels, each 
weighing one ton, are fitted at each end of the shaft. These carry 
crank pins, and two connecting rods to a stout crosshead 
bar. Slipper guides are bolted to each side of the frame, and the 
piston is coupled by a stout link direct on to the rocking bar. 
An efficient governor is supplied to regulate the speed of the 
engine to 125 revolutions per minute. There is a screw-down 
starting valve, and the motion of the slide valve is effected by an 
eccentric working on to a weigh bar or rocking shaft, which bas 
an L lever link to the valve spindle. The cut-off is arranged 
at five-eighths of the stroke, but bya slot in the L lever the stroke 
can be lengthened or shortened to cut off sooner or later. 

Mr. Webb constructed the framing and boiler, which last is of the 
vertical type, at Crewe. The elevators radiate ronnd the bottom 
shaft, and the angle of delivery can be altered by the windlass 
attached to the side of the machine. The buckets are of wrought 
iron, and mounted on 4-ply india-rubber belting 13in. wide. A 
hood is placed over the top to shade the delivery from the wind. 
The ladder delivers the material into trucks on the opposite rails. 
The boiler is fed by an injector. We understand that the machine 
has answered its purpose perfectly. 








CRICHTON AND CRAIG’S AUDIBLE SIGNALS 
FOR RAILWAYS. 


_ WE have often advocated in these columns the use of audible 
signals on railways. There can be no question but that by these we 
could avert many accidents. We now illustrate what ai to 
us to be a very simple and satisfactory method of accomplishing the 
required purpose. In fact, nothing more simple or better suited for 
the ordinary exigencies of railway work has yet been devised. 

The principle of the invention is as follows :—At each distant 
signal a counterweighted bell-crank, workingin connection with 
the signal, is carried in position beside the line of rails. <A 
staff or baton of wood is so placed onthe engine that it must 
of necessity be broken by coming in contact with an arm of 
the bell-crank should the driver inadvertently pass the ad- 
acent signal at such time as it indicates danger. When the 
is broken, a rod or lever being deprived of its support, 
falls, and causes the whistle to sound. But the apparatus 
is so designed that it admits of the baton being withdrawn 
from the ition in which it would be destroyed; and 
whenever a driver requires to pass within a danger signal, it is his 
duty to prevent the destruction of the baton by changing its posi- 
tion aegordingly. This action is also accempanied by a sounding 
of the whistle, the most important purpose of which is to prevent 
the driver from keeping the baton out of the normal position after 

: the It will thus be seen that if from any cause a 
driver fails to observe the signal, warning is given by the sounding 
of the whistle, and the fact recorded by the fracture of the baton. 
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The batons are to be considered as the paws of the driver, and | It is then impossible to withdraw the baton until it is broken, when 
in 


might be supplied at such a price as woul 
thorough vi in preserving them. 
The following are a few of the advantages claimed for this 
system :—The a tus is specially constructed to prevent the 
relaxation of vi which usually results from the employment 
of automatic machinery, and it cannot be kept out of action by 
accident or improper motive. It is solely auxiliary, and in no way 
a substitute for any appliance at present used in securing safety, 
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Its simplicity is a good guarantee that no unforeseen difficulties will 
be devel in working. It entails no expenditure ‘ond the 
first cost and gives no additional work to the officials. e whole 
apparatus is so designed as to be easily fixed and actuated, and it 
admits of being modified to suit particular conditions. It pro- 
vides against a class of contingencies of which the ‘‘ block system” 
is not an efficient preventive. In Fig. 1 a vertical tube A is attached 
to the side of the engine. A rod B which is free to slide in the 
tube is connected at its upper end to a lever, which, by means of 
its cam-shaped attachment, acts on an arrangement for sounding 
the whistle, precisely the same as that now in extensive use for the 
mger communication. The lower end of the rod is formed 
ollow, and receives one end of a staff or baton C which is held therein 
by means of a spring catch. The baton rests on a bracket D at 
a convenient height above the rails. There is a handle E formin, 
part of the lever before mentioned, by which the baton is valeod 
when it is necessary to pass a danger signal. Thea jus on the 
line consists simply of a counterweighted bell-crank F connected by 
a wire to the ordi signal. Fig, 2 shows the position of rod, &c. 
when a new baton is being putin. When, by the default of the 
engine-driver, a baton is broken, he must at onceintroduce a new 
one. This is done by it from below through the 
i su et, turning it a quarter round and 


then pushing it home, when the spring catch enters into a nick. 


sure the exercise of | the socket descends and the catch becomes accessible. 





It is pro- 
posed that the batons be marked in some simple way to oad a 
counterfeit, such as by placing a seal in the weakened part. My 3 
shows « modified form of the apparatus in which simplicity has 
been specially aimedat. By this method the baton—which is of deal 
about ljin. square)—extends from the supporting bracket to the 
lever that works the whistle. The continuous use of this baton 
may be secured by applying a padlock. Fig. 4 shows a portable 





























appliance to be carried on trains and fixed to the rail on any emer- 
gency, also for use by platelayers when required. 








Soutu KEenysincton MuseuM.—Visitors during the week ending 
July 24th: — On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m, Museum, 13,585 ; mercantile marine and other 
collections, 2051. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 am. to 6 p.m., Museum, 2904; mercantile 
marine and other collectioris, 246. Total, 18,786. Average of 
corresponding week in former. years, 13,569. Total from the 
opening of the Museum, 14,412,883. 

Waite Brass.—-Some years ago we had occasion to mention 4 
white metal for bearings made by Mr. P. M. Parsons. This metal 
is now manufactured by the Parsons’ White Brass Company, and 
from the reports we have of it, has been satisfactorily tried. Ib 
has been in use for some time on the Oude and Rohilkund Railway 
both for carriage and engine purposes, and in this — several 
locomotive superintendents have used it with good its. On 
the Metropolitan District it is now in use for eccentric strap liners, 
side rods, and other locomotive purposes, and 1t has recently been 
put under.some new carriages. Probably the fact that it can be 
easily worked up for small jobs in a coppersmith’s hearth 
encourages its use. 
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3y the yaccompanyinglengraving, we illustrate a novel and 
ingenious gas and waterfvalve, patented by Messrs, Carey and 
Porter, and manufactured by Mr. Robert Porter, Fenchurch- 
street. The general arrangement of the valve is so clearly shown 
that little description is needed. It will be seen that the valves 
proper consist of a pair of tapered slides facing opposite ways, 
which have rockers or knuckles on their backs, by means of 
which they roll or hinge upon one another so as to adjust them- 
selves, with absolute precision, to the angles of their respective 
seatings, when shut close, without any straining or springing of 
the casing. The doors work freely in the guides and indepen- 
dently of one another. The mode in which they are pivoted by 
a screw will be readily understood. The Duplex gas valves are 
made with onc face vertical so as to scrape off any tar or deposit 
from the seating against which it is constantly pressed by two 
spiral springs acting between the two doors, The valve appears 
to be a substantial improvement in this class of valves. 





DICKINSON’S WHEEL MOULDING MACHINE, 
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extensive strike that occurred in the spring of last year as a 
fitting opportunity to begin the required alterations. It should 
be stated that Mr. Ferrie, manager to the company, has the 
charge of their Calderbank Ironworks as well as those at Chapel- 
hall, and so successful had his patent blast furnace shown itself 
to be at the first-named works, that the company resolved to 
transfer their three blast furnaces at Chapelhall into the form of 
Mr. Ferrie’s one. When it was first introduced to the public, 
some few years ago, the Ferrie furnace received due attention in 
the columns of Tur Encrneer ; and while noticing the applica- 
tion of Messrs. Dick and Stevenson's new engines at Chapelhall, 
and the alteration of the works there, it may be interesting to 
many of our readers to learn how far the Ferrie furnace has met 
the capabilities claimed for it. The three old blast furnaces at 
Chapelhall were of the ordinary open-topped kind, 53ft. in 
height, and consisting of the usual portions internally. The 
engines, which are superseded by those of Messrs. Dick and 
Stevenson, were of the old catchpin description and condensing. 
As yet but two of the three furnaces have been transferred, the 
third being left with the object of testing the new engines before 
they were applied to the new furnaces. The two furnaces which 


In the accompanying engraving we illustrate a very simple | have been finished, have had some small improvements made as 
and ingenious wheel moulding machine, the invention of Mr. ' compared with those at Calderbank, chiefly in the way of supply- 


Dickinson, of Worsley Mesnes Ironworks, Wigan. The 
construction of the apparatus will be very easily 
understood. A is an annular plate with holes at 
various intervals for different diameters and pitches 
of wheels ; B, stiffening bars; C, segment of cog-wheel 
to be moulded, worked round the centre pin D. A 
wrought iron hook is provided for raising this seg- 
ment. E E are slide bars on which the segment C is 
drawn up from the mould.’ These bars act as guides 
for steadying the segment, and preventing the mould 
from being disturbed. F is a sliding arm, to be 
moved to suitable radii for different diameters. G is 
a lip on the segment to fall on the sliding arm, thereby 
fixing the regulated depth of wheel. e method of 
working this machine is as follows :—The centre pin 
D is fixed firmly in the sand; the sliding arm F, 
working in conjunction with the segment C, is held 
in position by a trigger or catch. When the mould is 2 
perfected, the segment is raised, and, actuating the 
trigger, movement is made to the next hole in the 
ring, and so repeated till the circumference of the 
circle or wheel is completed. The sand is cleared out = 
for the reception of the machine, leaving a slight , 
clearance from the periphery of the wheel, the depth of the bed 
being governed by proposed depth of teeth. By moving the 
sliding arm outward or inward various sizes of wheels can be 
made from this machine. 











CHAPELHALL TRONWORKS AND THE FERRIE 
FURNACE, 

In our issue of the 5th February last we illustrated and 
described a pair of blowing engines erected by Messrs. Dick and 
Stevenson, of Airdrie, at Govan Ironworks, Glasgow. The 
engines were shown to embrace several novelties patented by the 
makers, and to be of a very handsome and compact description. 
Within the past. few days Messrs. Dick and Stevenson have com- 
pleted the erection of a pair exactly similar at the Chapelhall 
Ironworks, near Airdrie, Lanarkshire, which belong to the Monk- 
land Iron and Coal Company. A thorough reconstruction has 
been made of the works, the company having seized upon the 








ing gas to the flues surrounding the tops of the furnaces. These 
alterations have been suggested from the experience gained in the 
working of the furnaces, but the original principle of the patent 
has been carried through almost intact, which shows that the 
furnaces first constructed were as near as might be the right 
thing required. It may be well briefly to state the fact that the 
economy expected from these furnaces in fuel, in raising the 
steam and the heat, is fully a ton of fuel in the shape of coal 
dross to the ton of pig-iron produced at the works, as compared 
with the old m of blasting. The ton of dross costs at pre- 
sent, carriage included, about 3s. In addition to this saving of 
fuel there will be fa further saving of about 17 ewt. of coal per 
ton of pigs produced, which, at the present market price, 
delivered at the furnaces, may be safely estimated at 5s. per ton. 


These two figures together form the total saving of fuel by the | ® 


alteration of the furnaces, and the reader may readily cast up 
for himself the sum that will be saved on an output, say, of 
60,000 or 80,000 tons of pig iron per annum. The furnace is 
divided into four apartments, consisting of four vertical retorts 





of between 20ft. and 30ft.in length. Surrounding these retorts 
there are flues placed vertically and horizontally, which 
the burning gas is kept constantly passing, and the heat gene- 
rated through the brickwork and the material inside the retorts, 
the coal is coked in somewhere about four hours. It is conceded 
that this mode of coking the coal produces a great saving in fuel 
as compared with the plan usually followed in coking ovens, be- 
cause, as is well-known, there is a considerable quantity of car' 

and the g constituents of the coal lost by the ordinary 
method of coking. When raw coal is put into an ordinary blast 
furnace, a large quantity of the heat of the furnace is absorbed 
in coking it. But this withdrawal of heat from the furnace for 
the purpose of coking is wholly made up by the system adopted 
by Mr. Ferrie. The Seat imparted by the flues is equal to the 
heat necessary for coking the coal, so that the heat of thefurnace 
is not interfered with, and economy of fuel is thus attained. 
Four of these furnaces have been erected at intervals at Calder- 
bank, and it is satisfactory to learn that the results have in them 
all been uniformly maintained. It may be remembered that 
when Mr. Ferrie, at a meeting of the Iron and Steel Institute in 
London, described the results obtained from his furnace, one of 
those who expressed doubts as to their accuracy was Mr. Isaac 
Lowthian Bell, of Newcastle, and that at the next meeting of the 
Institute, after a series of laboratory experiments, Mr. Bell sub- 
mitted a communication stating that the results had been attri- 
buted by Mr. Ferrie to the proper causes. One great advantage 
of these furnaces is the uniformity of temperature maintained by 
the gas being used in raising the heat of the blast. The heat is 
almost constant in the tuyeres at about 900 deg. Fah. At one 
time doubts were expressed regarding the durability of the 
brickwork inside the furnaces ; but, after being in work for 
between four and five years, it is found that the brickwork ef 
the first furnace erected at Calderbank is standing as well and 
satisfactorily as the lining of any blast furnace. Besides those at 
the works of the Monkland Company, there are now Ferrie 
furnaces at the Coltness Iron Company's works at Dalmellington, 
and at Messrs. Roberts and Co.’s Ironworks, Tipton, Stafford- 
shire, whilst one is now being built by the Shotts Iron Company 
at Shotts. Over and above the saving alluded to in fuel, 
it should be stated that there is also a great saving in 
ore by these furnaces being closed at the top. This saving is 
ealculated at as much as 2 cwt. per ton, which in the open-topped 
furnaces is entirely blown away. The new furnaces erected at 
Chapelhall are each 85ft. in height, which has now been ascer- 
tained to be the regulation height. Mr. Bell laid it dewn that 
the height should be from 80ft. to 85ft. Now it so happens that 
at Calderbank one of the furnaces was built to a height of 93ft.; 
but it has been clearly shown that the extra height beyond 85ft. 
gives no advantage whatever. Mr. Bell's dictum is thus practi- 
cally confirmed, and none of the new furnaces being built at 
Chapelhall, or elsewhere, require to be made higher than 85ft. 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) ; 





BURSTING OF KITCHEN BOILER PIPES. 

Srr,—In Mr. W. H. Bailey's paper on ‘‘ Domestic Heating 
Boilers,” read by him before the meeting of itary ineers at 
Manchester, re | which you have printed in your issue of the 16th 
inst., he states that his sketch No. 1 illustrates the way in which 
circulating apparatus is usually fixed when a hot water cylinder is 
not used. I should like to say that I never saw or heard of any 
fitted up in that manner, viz., one pipe fixed to each cistern direct 
from boiler, and if any w made such a blunder it would 
soon be found out, as, practically, no hot, or even warm water 
could be got with such an arrangement, as it will not circulate in 
one pipe. 

‘ue cold water is never sent direct to the boiler from cold 
cistern, but is first delivered into the hot cistern, to which both 
flow and return pipes from boiler are connected. The cold cistern 
acts as a storage reservoir only, and supplies the other through the 
bent pipe underneath, shown in Mr. Bailey’s Fig. 1. 








ipe is bent in pre- 
fat it isto prevent 
the hot water backing into the cold cistern, which it will do if the 


As it may not be generally known why this 
ference to a straight connection, I will explain t 


but not if bent, as the hot water will not flow 

ownwards. A small check or back valve is sometimes used with 
a straight connection, but is not so simple, and sometimes it sticks 
fast and prevents the cold water coming in when the hot is drawn 


ut, , 
In another paragraph Mr. Bailey states that the eylinder is 
attached to the “‘u okey By ler ; this is not the case, as it 
would net work Wik one pipe any better than the first arrange- 


ment. Both flow and return pipes must be attached to m4 
(His cut, Fig. 2, shows the qginder pipes properly fixed, but the 


pipe is straight, 
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description is wrong.) With reference to cylinders preventing 
explosions, they will not do so if all the outlets get stopped, but 
they have the following advantages over open cisterns for hot 
water :—When two open cisterns are used, both of them must be 
on the same level. and above the highest draw-off cock, thus 
necessitating very long circulating pipes, sometimes 7Oft. or 80ft. 
long, consequently a great deal of heat is lost in keeping them 
warm, and if they are much exposed they get frozen in a com- 
paratively short time after the fire is let out. On the other hand, 
a cylinder being water-tight at both ends may be put anywhere 
below level of cold cistern (the nearer to the fire the better it will 
work), and hot water will still be delivered anywhere not higher 
than level of cold cistern, By this arrangement only ver ort 
circulating pipes are required, which hardly ever get stopped. This 
is the only advantage of a cylinder over open cistern in preventing 
explosions, and then only if the steam pipe at top of cylinder is 
open. The cylinders are made of copper to prevent water being 
discoloured by rust ; but for cheapness, wrought iron is sometimes 
used. There is no advantage in the cylindrical form except sim- 
plicity of construction, « closed square tank answering equally as 
well. The thick cast metal boilers are hardly worth trouble of 
fixing, as, owing to the inferior conducting power of the metal, 
they, heat water very slowly, and in addition get coated in a short 
time with rust and scale, which prevents the water coming in pro- 
per contact with the metal, and the consequence is, the front part 
gets burnt away directly, letting out the water ; to prevent which, 
and also for convenience during the frequent repairs required, the 
dangerous practice was introduced of inserting stopeocks in the 
cireulating pipes. The following is the safer way, illustrated above, 
to prevent flooding in case of pipes or boiler giving way, as it 
obviates the necessity for taps in the circulating vipes :— 

The cold supply from top of building enters cylinder at bottom 
as shown. Ata short distance from cylinder a tap A is fixed, 
which, when shut, will prevent any more cold water entering. 
Between this tap and the cylinder is inserted (branched from same 
pipe) another tap B, to which is attached a short piece of pipe 
leading into nearest drain. When Ais shut and B opened, the 
cylinder can be emptied in a few minutes without emptying the 
cold cistern, and if the circulating pipes were again connected to 
boiler and fire started without cold water being turned on, no 
explosion can occur so long as st am pipe C at top of cylinder is 
open. 

A small rectangular copper boiler costs very little more money 
than one of the lumbering iron things, and has the following 
advantages :—It can be made much thinner than iron ones, con- 
sequently heats quicker, using a great deal less fuel; and as it 
expands and contracts very rapidly with change of temperature in 
fire, no solid scale is formed, the water is not discoloured by rust, 
and the boiler, owing to the thin metal being prevented from over- 
heating by the close contact of the water, fasts a very long time, 
indeed we have not yet had one of ours in the shop for repairs to 
plates and some have been-in daily use for a very long time. If 
the boiler unions are connected direct to lead pipes there is hardly 
any danger of an explosion if both pipes get frozen up. Lead 
pipes, capable of standing a pressure of say 1001b. per square 
inch of cold water, when heated to boili point, 212 deg., 
get very soft and will not stand above half that pressure, while, 
if the heat is gradually increased to about 250 deg. or 280 deg. the 
metal gets quite rotten, and the pipes burst at a pressure which 
would have no effect on a good boiler, thus acting as a soft metal 
plate of which Mr. Bailey speaks, and sometimes, owing to the 
ore heat-conducting power of copper, the pipes get completely 
melted. 

As the boiler cannot be used for drawing off water, but only for 
heating purposes, it is a great mistake to have large complicated 
ones, as the fire has to be constantly urged to heat the water, and 
the attendant waste of coal is enormous. The smaller (down to 
a certain point) they are, the quicker they work, if properly set 
and not smothered in brickwork. 

We are fixing one this week, 12in. long, 9in. wide, Gin. high, 
“box” shape, holding only about two gallons, and we expect that 
it will in 15 or 20 minutes heat easily a full-sized cylinder, about 
50 gallons of cold water to nearly boiling point. 


I should like to see introduced a reliable safety valve for domes- 
tic boilers, but cannot hear of anything suitable at present. The 
one shown in Mr. Bailey’s drawing (Cowburn’s) wouldjbe clogged 
with soot, through the top apertures especially, and be jammed 
fast in a very short time if placed in a fiue. One with a pendulous 
weight inside the body of the valve would be superior to this, but 
the following facts must be borne in mind :—The action of the 
sulphur, which is very corrosive; the valve might not be called 
into action once in a dozen years, and so very probably it would be 
all fast when wanted. Hot water possesses the power of seeking 
where steam would not escape, an 
a valve loaded for steam of 15 Ib. 

, would have to be loaded 
much heavier for hot water at the same 
pressure, or it will sweat out all round 
the valve seating, unless it is in first- 
class order. 

Valves cannot be fixed directly on 
.top of boiler as drawn by Mr. Bailey, 
on account of the iron range back, and 
if connected to a pipe and brought to 
the front of the range, the pipe, owing 
to the water being stationary in it, 
would probably be d with scale 
if the water contai any lime. I 
have sent to you, by post, a short lengtl of Pipe taken from a 
range, and which is stopped in this way. M. SCARRATT. 

Hanley, July 26th. ry ; 

[We illustrate the section of this pipe fall size.—Ep. E.] 











A NOVEL use of steam is found on Duck river, in Tennessee, on 
which a steamboat, drawing only a foot of water, and having a 
grist-mill on board, wanders up and down, stopping where she is 
wanted to grind a bushel or two of corn for the farmers. 

Mrvtne IN ALGIERS.-—-With the view of assisting as far as 
possible those who are seeking to develope the mineral wealth of 
Algeria, all the information possessed by the Government has been 
published in a valuable work by the head service of mines. The 
principal deposits hitherto explored are as follows :—In province 
of Algiers the iron ore of the Oued el-Keddche belong to an 
English company ; of Ain-Sadounaat Oned-Dyer, near ,Milianah, 
at Oued Rouina, at Duperré, and at Montenotte, together with 
the deposits-of lead at Saccamady. In the province of Oran, the 
lignite and iron of Kleber, Tazont, Cape Falcon, Bon Sefers, and 
a remarkable series of deposits between the Bay of Camerata and 
the mouth of the Tafna, including the rich mines of Beni-Saf 
Mersa Ahmed, the zinc mines of the Ouled Magi, and the lead 
mines of Ain, ToJba, Mostaganem. In the province of Constantine 
the iron deposits of Kaid Achair and Djabel Anini, together with 
large copper and lead mines. Some concessions have made in 
this province, and only awaiting facilities of > and it is 
thought, when worked, that they will jbe considerable 
importance. With regard to the mines in full work, they are 
chiefly the iron mines of Soumah, Ain Mokra, &c., and the copper 
mines of Kef-oum-Tebont and Ain Barbar, the last being owned 
by an English company It.is stated that the number of workmen 

are employed in mining operations in Algeria at present is 
3500, while the annnal amount of their wages is estimated at 
about 4,000,000 franes. The total exportation of iron ore in 1873 
was 420,660 tons, and during the first three quarters of 1874 it 
reached 368,000 tons. It is further pointed out that no mines in 
which the mineral is extracted by means of galleries or s can 
be worked without the sanction of the State, but that these, 
where the mineral is quarried, belong to the owner of the soil, no 


permission 


to work them being needed.—Mining Journal, 


THE RELATIONS EXISTING BETWEEN SHIP- 
BUILDERS, SHIP OWNERS, AND SHIP IN- 
SURERS. * 

By W. M. Fennina, 

THE relations existing between shipbuilders, ship owners, and 
underwriters, and the effect these relations may have upon the 
safety of navigation, is @ subject well deserving the consideration 
of this Institution, and a di ion on it can hardly fail to throw 
considerable light upon one of the most difficult and important 
questions that has ever @ccupied the attention of the country. It 
qone now to be generally admitted, by those who have studied 
the subject, that a considerable t of the loss of life and pro- 
perty at sea, which has of late years attracted so much attention, 
1s traceable, more or less directly, to insurance—or in other words, 
it is felt that if there were no insurance there would be fewer 
losses. This undoub is the fact. Marine insurance, as at 
present carried on, is i ly a source of danger to the lives and 
eer of the publie, whilst marine insurance, as it could and 
should be carried on, would, I beli prove to be the most efficient 
safeguard that the —and for this reason. It 
would@lace between endangered interests—the lives and pro- 
perty of the public, and the ent of danger—the excessive 
competition o! pene of the most potent barriers it 
is possible to co , Viz. the st of a united and power- 
How is ft, th that this influence, whi 

ow is it, then, ich should be a safeguard, 

has, in effect, become a source of danger? The reply is not a 

difficult one. The underwriters are not a united community, and 

therefore they are powerless, Their want of union, and utter 
absence of organisa’ —, render them an easy prey to those who 















take advan’ of and it is impossible not to 
feel that so long as they continue in their present disorganised 
condition, unable to protect own interests, it would be folly 


for the public to them to theirs. 

To impose, therefore, some upon the reckless building, 
loading, manning, and navigation of our mercantile marine, evils 
directly arising from an ever-increasing competition, many people 
are disposed at once to invoke mental interference, and to 
trust to that as the remedy— at first sight this would appear 
to be the easiest way out of the difficulty, while a more intimate 
knowledge, and careful consideration of all the circumstances con- 
nected with this most licated question, leads others to say, 
‘** Let us have Government interference only as a last resource, and 
if it can be shown that no other mca are lla. The matter, 
however, is urgent. Too much ‘time’ already has been 


lost im is efforts to remedy these evils, on the one hand by 
direct enactments, on the other by bringing into play 
the of the underwriters, We all admit that some- 
thing be done. Let us, therefore, examine what chance we 
have of with the difficulty in this latter direction ; and in 
order to this examination, I must ask you to trace with 


me for a few moments the steps of from its earliest 
infancy. I will then proceed to show you its present condition, 
and leave you to form your own —s as to whether we are 


justified in upon the power of the underwriters to remedy 
the evils we 80 doors deplore. 
There has been much discussion as to where and when insurance 


was first practised, but there can be no doubt that it and commerce 
have grown up together, each necessary to and supported by the 
other. That, as commerce expanded, the necessity was realised of 
distributing among various persons the risks of loss, which would 
be disastrous to an individual. Some writers trace it back to the 
times of the Romans, while others assert that the idea was 
borrowed by the Florentines from the Jews, and that it was carried 
on in Italy as early as .p. 1194. Existing documents show that 
it was practised by the Venetians as far back as 1411, and although 
the date of its introduction into England is uncertain, it is evident 
it was in use here in 1512, as in a Venetian State document of that 
date attention is called to the fact that English underwriters 
were insuring Venetian property. For a considerable period the 
insurance business in this country appears to have been carried on 
by individual merchants, who met in certain coffee houses in the 
neighbourhood of Lombard-street for that purpose, and the fact 
that the proprietor of the favourite Coffee House, opened in 1710, 
was named Lloyd, and that his establishment became the principal 
resort of the merchants and underwriters of the day, gave rise to 
the name of Lloyd’s—so well known and so little understood all 
over the world. I need not occupy your time by detailing the 
circumstances of the formation of the various insurance companies. 
It is sufficient to say that the two oldest companies, the al 
Exchange Assurance and the London Assurance, were formed in 
1720, under a charter, and with exclusive privileges, and that for 
the next 90 years, they, and the assembly of private underwriters, 
“*Lloyd’s,” had a monopoly of the insurance business of the 
country. It became evident, however, that the existing facilities 
for insurance were not sufficient for the vastly increased business 
of the country, and in 1810 a motion was brought before Parliament 
“to consider our present means of effecting marine insurance,” 
and it was shown that greater facilities were offered abroad than 
here ; for instance, that in Hamburg alone there were no less than 
36 marine insurance companies, The result was that the exclusive 
privileges of the two old companies were repealed, but nothing 
appears to have come from this till 1824, when two more companies 
started, followed in 1836 by five others. There are now some 
twenty marine insurance companies in London, besides companies 
and associations in all the chief mercantile cities in this country, and 
abroad, all in active competition against one another, but without 
any organisation for combining or seeuring united action in those 
numerous cases where this is essential to their interests. As the 
business increased, the necessity for record of the vessels they 
were called on to insure became manifest to the underwriters, and 
to meet this, an underwriter’s register of shipping was commen: 

in 1760. In 1798 the ship owners ted a register book of their 
own, and in 1834 these two combined ‘teform the present Lloyd’s 


ister Book. 

or their uent history F cannot do better ‘than. trs 
bodily a portion of the answer to question $203, from’ the: 
before the Royal Commission : “tn 1841 there was aA. 
book eS aren The competition caused bystha' ) 
worked very badly, tended to ‘being se i ; 
efficient state,. t went-on until 1845, when ah amalgamation 
took place between Lloyd’s registry and the Liverpool book, upon 
whick the Lloyd’s - gave to Liverpool a branch-of the 
London ittee. + went on till 1862, when there sprang 
the Liverpool Iron Registry. 
society go im for business, and they kno 
they cam induce builders to think by going to them they will be 


able to get a much lighter ship, and a cheaper ship ¢ than by 








coming to us, they will not do any business, and the consequence | 


is that'slim ships ‘have been built, till at last ships are produced 
which are not satisfactory, and such ships as ought not to be 
allowed to go to sea, at is the result of competition. Com- 
petition may be good in some cases, but certainly it is apekitie in 
the classification of ships, therefore I would stop'all com: ita; 
and I think that the Government to step in and say: We 
will have a classification, but it shall be by one constituted 
j Veritas was started 


ey meet y meer v 
respective nationalities, but some of them in competition 
with each other and the three first-named books. For the present, 
however, we ly consider the part these three principal 
ber 3a sien to tae . ox pong three register 

t is portan m d 
books a depen for their income bg the fees ber Ring for 
ships, and the sale of books themse! They 
have therefore a clear inducement to register as many vessels as 








* Read before the Institution of Naval Architeets, 


possible, and have been in active competition together with that 
object in view. Now we all know that the lighter you can make 
a vessel of any given size, the greater will be the quantity of cargo 
that she can carry, and the less will be the cost for materials in her 
construction. The vessel so turned out may probably strain herself 
and damage her cargoes, but as in both these cases you can 
generally saddle the underwriters with the resultant loss, neither 
the owner of the vessel nor the merchant who entrusts him with 
his goods, are very great sufferers. If the loss and damage occa- 
sioned by these inferior ve’ fell directly on the owner and the 
merchant, there would be & speedy stop put to the building of 
them ; but as the responsi is shifted on to the shoulders of 
the underwriters, it is not strpri ng that in these days of compe- 
tition so many vessels aBé it with a greater regard to cheapness 
than to strength. The result of this is that there has been « 
demand for cheap vesse to-get them insured it is generally 
necessary to have them and to get them classed, the com- 
petition existing betw the register books has been taken 


advan of, so that as One reduced its requirements the other 
followed suit, n it observed, because it considered the other 
one right, but to prevent it taking away its business. | 
leave to pi ntific men the discussion as to what 


amount of irom is necessary in any given structure, and merely 
point out the fact that the reduction of that amount by the 
register books has been due more to than scientific 
reasons, and that so long as they are subject to such considerations 
their influence must be detrimental to scientific shipbuilding anid 
to the agg Ay the sea-going public. So much for the quantity of 
the iron, me now add a = words as en Rim ye 
same competition and demand fer cheapness has been allowed to 
vail in this respect also, and rather than risk the diminution of 
heir business, the register books have knowingly permitted the 
vessels they have surveyed to be built of iron they have considere«| 
unfit for the purpose. In support of this, let me again quote 
verbatim from the evidence before the Royal Commission. 

“10,964. Would pose that iron plates should be tested 
in the caine Yaay thad an rs and chain cables are tested ’—If they 
were tested it would have a good moral effect. Very bad iron is 
put into some ships. Those who require better iron pay a better 
price. While there is this competition you cannot have the 
material that ought to be produced for building ships. 

** 10,965. Why do not you put a stop to the use of that inferior 
iron now, That iron, as I understand you, is being put into 
vessels which are classed in your books ?—If we were to say at once, 
we require the iron to be to this or that test, that it 
must bend to a certain angle or must stand certain conditions 
warm, or it must go such and such tests, what would an 
iron manufacturer ? He would say, if you want iron of this 
extra quality, we must have £2 or £3 ton more, and he would gu 
off to some other quarter, and supply shipbuilders with the inferior 
iron, where there were not those i 

“10,966. You mean that there is ee between Lloyd's 

i and Bureau Veritas ’ — Yes, 


and the ra ’ f 
** 10,967. You prefer retaining your connection to making an 
effort to insure the of po Be material into ships. Without 
wishing to put it offensively at all, you mean this—if you were to 
say to shipbuilders and ywhers we must have good iron (I do 
not mean to stand the iralty test, but a fair and reasonable 
test), the shipbuilders and shipowners would immediately say, we 
will go to ‘the Liverpool Registry where they do not ask such a 
thing, and the consequence would be, that you would lose your 
business ?—Yes, many would leave us for considerations of that 


kind. 
‘* 10,968, Therefore you prefer keeping your business to having 
good iron ?—Yes, within certain limits of course. We do not 
impose tests, but we do the best we can in a more indirect way. 

** 10,969, Are there a good many ships classed at Lloyd’s which 
are made of bad iron?—Yes, and classed elsewhere also, of iron 
which would not have been used for shipbuilding a few years ago.” 

After evidence such as this, I think no one will deny that, not- 
withstanding their great value, in many ot ya these register 
books, as at present constituted, are thoroughly untrustworthy as 
guides for future shipbuilding ; and that if the competition that 
exists between them induces, or has induced them to subordinate 
the consideration of the safety of human life and valuable property 
to the determination to maintain their incomes, it is clear that 
such competition must be put a stop to as speedily as possible. To 
do this will doubtless be a difficult, but by no means an impossible 
task, and I would suggest, as one solution of the difficulty that 
these three principal societies should amalgamate and work under 
one central committee, and that the Institution of Naval Architects 
should be resented on this committee by some of its most 
scientific and best known members. That this amalgamated com- 
mittee—better able than any Government surveyor to determine 
such vexed questions as load lines, Xc.—should meet from time to 
time, and, unbiassed by pecuniary considerations, discuss the many 
important questions constantly arising in this progressive and in 
ventive age: If some such manner as this were adopted, I believe 
the science of shipbuilding would be benefited, and the lives of 
the seafaring public rendered more secure. I may mention inci- 
dentally before leaving this part of my subject, that a few days 
sinee I paid a visit to the establishment of Mr, David Kirkaldy, 
the well-known tester of iron and other materials. I asked him if 
he often tested iron used in shipbuilding. He replied that in his 
experience of nine and a-quarter years, he had, with one exception, 
only tested the iron of four ships, and they were for a foreigner. 
The exception was in the case of one gentleman who is at the 
present time having several vess:ls built of iron warranted to stand 
a certain test, and who, in the course of the construction of these 
vessels, has more than once had occasion to reject the iron that 
was being put into them. On signing the visitors’ book, I was 
glad to see that the four previous visitors had been gentlemen 
connected with the Lloyd’s Register Book, and I hoped that this 
was an omen pregnant with good for the future. =u 

Ha traced the effect of competition upon the building and 
registration of vessels, I will now revert to our mode of insuring 
them, and will show you that the same influence has had an 
equally baneful effect in this direction also, and to do this I will 
trace an insurance through its various stages. In the first place, 
we have the merchant or shipowner who has property to insure. 


‘Occasionally, but very rarely, he goes direct to the underwriter’s, 


but usually he employs an insurance broker. The broker’s business 
is to effect the insurance at the lowest possible premium, and if he 
fails to do this, his principals will soon hear of it, and he will pro- 
bably lose his business, In the event of damage or a loss occurring, 
the has to recover this from the underwriter, and he has to 
are that no other broker gets a more liberal settlement than 
or that also may imperil his business, I need hardly add 
at there is a vast t of petition among the brokers. If 
is a total loss, he applies direct to the underwriter, but if an 
average or partial loss, he places the matter in the hands of an 
average stater. } Ay P ; = 

An average stater has no official position, but is an irresponsible 
agent, who has made it his business to make up claims upon the 
underwriters. As he is chosen and employed by the person making 
the claim, and as there is also a keen competition among the 
average staters, he is too often induced to insert in his statements 
amounts for which the underwriters are not Hable poving Set 
he may lose his busi by a too conscientious want of compliance 
with the wishes of his principal. : ale : 

The vessel or goods on which the claim arises is often insured 
in various places, and as there is an utter absence of organisation 
among the ama Air ga rage frequently settle claims and losses 
in entire ignorance of what their fellow underwriters in identical 
interests are doing. : 

The result of these relations between the shipowner, the broker, 
the average stater, and the underwriter, is that the underwriter is 
constantly burning his candle at both ends. Competition is forcing 
him to reduce his premiums to an unremunerative point, and to 
settle claims and losses for which he was never liable, J will nat, 
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however, dwell on the reduction of premiums, for that is the 
underwriter’s own affair, and does not affect the question before 
us; but the reckless settlement of claims is quite another matter, 
and is at the root of all this evil. As an instance, I may quote the 
following case, in which “‘ One firm of average staters made up a 
claim on the underwriters for wg vig average on a steamer, 
amounting to £10,950, or £25 9s. 5d. per cent. on the policies, 
while another firm, to whom the case was referred, made it amount 
to £1334, or £3 2s. 1d. per cent. The underwriters eventually 
paid £22 18s. 5d. per cent., or £9852, and at « final meeting of 


those interested in the cave, some who had previously sett ed, | 
stated that had they known that other underwriters were willing | 
to act with them, they would gladly have contested the case, as | 


they considered it a gross imposition ; and a resolution was adopted 
urging the committee of Lloyd’s to adopt some measure for facili- 
tating united action on the part of the underwriters.” I may 
mention that the larger portion of the above claim was for doubling 
the vessel’s sheer strake, and adding what was practically an iron 
deck ; in fact for rectifying original defects in her construction. 
The effect of this recklessness in the underwriter’s settlements 
is two-fold—it empties his own pockets, for which result he has 
only himself to thank, and it indirectly encourages unseaworthiness 


in the vessel he insures, and this is a matter for the public. The | 
remedy does not lie, as many may seem to suppose, merely in a | 


general increase of the premiums, for that is only making the good 
shipowner pay for the bad, without touching the root of the evil. 
The real remedy, I believe, is to be found in the underwriters com- 
bining together to resist all losses arising from unseaworthiness or 
fraud. The want of this combination is daily more and more felt, 
and the desirability of it is admitted by all underwriters who 
devote honest thought to the subject. The abuses to be dealt with, 
however, are deep-rooted and of old standing, and there is a won- 
derful amount of prejudice and indifference to be overcome—to 
say nothing of the opposition of hostile interests—before any such 
great measure of reform as is needed can be carried out, The state 
of the law, also, on various points ted with i , is 
very unsatisfactory, and is answerable for much of the recklessness 
displayed by the underwriters, who frequently submit to barefaced 
colin: rather than seék sich justice as the present state of the 
law affords. 

The legal decisions with regard to unseaworthiness are simply 
childish, By a legal fiction, the absurdity of which I will endeavour 
to show, an underwriter on a policy for time is precluded from 
raising the plea of unseaworthiness ; for instance, if a new vessel 
starts on her first voyage, say from Liverpool to Madras, and 
founders either from overloading or bad workmanship, or both, 
before she has been twelve hours at sea, the underwriter, if on a 
policy for the voyage, can raise the plea of unseaworthiness ; but if 
on a policy for time for twelve, six, or even three months, he 
cannot do so; or again, if the same underwriter has half his lien 
on the vessel for the voyage, and the other half on the same vessel 
for time, he can contest the seaworthiness of the vessel as to the 
first half of his lien, but not as te the second. must i 
for alluding to what you all must be so well. aware of ; I only do 
so, as it seems to me that a little determination on_the part of 
underwriters would soon cause this absurd decision to be reversed. 

Having as briefly as possible pointed out the influence that in- 
surance, as at present carried on, has upon shipbuilding, I must 
leave you to decide whether or not the underwriters themselves 
have, or should have, the power of successfully dealing with the 
whole of this question. It would be an insult to the science of the 
present day to assert that shipbuilders cannot build vessels capable 
of coping with the worst weather they are ever likely to encounter. 
But such vessels require good workmanship, good materials, good 
stowiag, and good management—to say nothing of good design ; 
in fact to be thoroughly seaworthy, while competition encourages 
slovenly work, cheap materials, rapid and deep loading, under- 
manning, and a form that will earn the greatest amount of freight 
upon the Smallest expenditure of capital. These qualifications are 
not all conducive to seaworthiness, and if, therefore, the under- 
writers would omly combine to insist upon the seaworthiness of the 
vessels they underwrite, I feel confident the naval architects 
would not be behindhand in producing the article that is required. 








THE PROGRESS OF THE PIG IRON MANU- 
FACTURE. 

Mr. RicHarp MEADE, of the Museum of Practical Geology, contri- 
butes an interesting article on the iron industries of Shropshire to the 
Mining Journal, from which we make the following extract :— 
When in the beginning of the last century thé exhaustion of our 
forests and woodlands was imminent, occasioned by the demand 
for the necessary charcoal fuel to sustain these industries, attention 
was directed to the useful application of coal in the blast-furnace ; 
the difficulties, however, were considerable, and it was not until 
Mr. Abraham Darby, at the Coalbrookdale Works, between the 
years 1730 and 1735, successfully solved the problem, that the use 
of coal previously coked came into use in the reduction of the ores 
of iron in the blast-furrace. A most interesting chapter might be 
written if space allowed recording the many facts connected with 
the Coalbrookdale Works and the influence the discoveries there 
made have exercised on the iron industries of Great Britain. It 
may, however, be mentioned generally that it was also at these 
works that Mr. Abraham Darby’s father had previously introduced 
the art of casting iron, and that at a later period the first iron 
bridge constructed in this country was successfully carried out, and 
is that which at the present time spans the river Severn at the 
thriving town of Ironbridge. Darby having in the year 1735 suc- 
ceeded in making pig iron of coke, experienced a new difficulty, 
that of securing blast of sufficient pressure to insure the complete 
utilisation and combustion of the hard dense coke in the furnace, 


and it was not until a quarter of a century later that his difficulty 
inteeduation of powerf' i i 





was overcome ul newing machinery, 
in whieh others. 
With these ; point for cor ion 


is the production of pig iron, and the earliest return published 
shows the following quantities for the year 1740, when it will be 
seen that Shropshire, as an iron- ucing district, ranked second 
in importance in England and Wales, and yielded 12 per cent. of 
the iron made :— 


Counties. No. of furnaces. = 
Breconshire eo te 0s 0 - 600 
Cheshire .. .. 1,700 

. os #8 ee oe os te 100 
. be ee ee oe ee we we a 550 


ee 


COM BD BS ~ cote 


jou ve ee Rid’ carvan ah me se oe ee 

ENG. os 6c se 0s Ue ee + S. aey, 4 
Herefordshire .. .. «2 « « « 6. > + 2,859 
nt. <«s on ee 46 ss wv *is' we Bt & 200 
Monmouthshire.. .. 2. 00 
Montgomeryshire .. .. .. .«. « 4. -- 400 
Nottinghamshire .. .. .. = «« 1. 200 
Shropshire .. ee . 6. ee 2,100 
Staffordshire on. Sp tes 8. 1,000 
NEG bs cc 0c’ cs ee lf 1. 1,400 
Warwickshire .. i 700 
Worcestershire .. ~_ Mi 
Yorkshire . 


~ 
So J 
~ 
E 


Total 2. cc os 0 +. 17,850 


The average make of the above furnaces at this period was, there- 
fore, 294 tons of pig iron, coke being principally employed, except 
in the case of the Kent and Sussex furnaces, where there is every 
reason to infer that charcoal was still in use. In the year 17%4 the 
works at Horsehay were established by Mr. Abraham Darby, of 
Cc referred to, and the first furnace put in 
blast two yerrs later ; it is recorded that from 20 to 22 tons of coke 

ig iron was made weekly, and such was its superior quality that 


it met with a ready sale. Until the year 1788 details are wanting 


to show the production ; for this year, however, a well authenti- 
cated return was published, showing the make of charcoal and coke 
pig iron, the details of which will be found in our notice of the 
iron industries of Derbyshire. The total make of England and 
Wales is given below, with that made in Shropshire for comparison, 
and from which it will be seen that in 1788 Shropshire still con- 
tinued a large producer of pig iron to the extent of 40 per cent. of 
the aggregate make of England and Wales :— 


Charcoal pig iron. 


Coke pig iron 


Furnaces. ‘Tons. Furnaces. Tons. 
England and Wales os 0c Ecce ae oe OS 48,200 
Shropshire... co os 8 cp 1,000 .. 2 23,100 


Towards the close of the year 1800 a Committee of the House of 
Commons was appointed to inquire into the condition of the coal 
trade, and in a letter addressed to the chairman, William 
Manning, Esq., M.P., by Dr. H. G. Macnab, who represented the 


Shropshire was as follows, that of Great Britain being 125,079 
tons : 





Pig iron Average make 
Works. No. of furnaces. made. per furnace, 

Tons. Tons. 
CE scl a> ct GR ae ee oe. ED os oe ce ae 
EE ‘ati as vc pet B 9h co ae «| oe «6 Se 
Css o¢_ss B we ose Ee 20 <8 be 886 
Donnington Wood 2 Sat. te <0 << Bae 
Horsebay .. oe 4 1,458 .o . o- 1,458 
Jackfield .. 2 EOP << ont 910 
Ketley ee » we B ce ce oo BOOB «oo oe «- 1,680 
Lightmoor wo SS st  <o ° ge we 1,166 
Madeley Wood ~ eS |. ee! 
CE sof ee" oo co ° 952 1,984 
Dn .« of «6 «fe 1,122 
Weel «sev «ese 5 1,54 


Total... .. 23 32,006 

Thus, while in the year 1740 the average make per furnace was 204 
tons, the above table shows that in the year 1796 the average had 
increased to 1433 tons, from which it will be seen that the furnaces 
will have been reconstructed, and their capacity greatly increased. 
A period of 10 years intervene, during which many new furnaces 
were built, and new works established, and in 1806 the following 
statement shows the condition of things, when 42 furnaces were 
built, of which 30 were in blast, making 54,966 tons of pig iron, 
giving an average make of 1832 tons per furnace :— 


Works. -—--' 


Built. 
Barnets Leasow te 
ao 
Billingsley .. .. .. «+ o- 
Broseley oo wm ese 
Caleot .. 
Clee Hill +? ie 
Coalbrookdale .. 
Cornbrook .. .. .. 
Donnington Wood .. 
Horsehay .. .. 
Lightmoor oo 
eee 
Madeley Wood .. 
New Hadley 
Old Park 
Queenswood 
Snedshill .. 
Willey .. .. 
Wrockardine 


ODS. 


In blast. Make of pig iron. 


1,294 
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The total quantity of pig iron made at this period by the 161 
furnaces in blast amounted to 243,851 tons, apportioned to Great 
Britain as follows :— 





Furnaces—In. Out. Total 7 
Rugient Se eo. 16 sccss Bw. Cw. 100 149,163 
North Wales .. err, Fee 4 a 2,981 
South Wales . se Da ee OE Oe Se 
See. 0. Sw ee De Roe. 
Total ..-.. 161 —— 216 243,851 


Shropshire at this period contributed upwards of 20 per cent. of 
the iron produced in the ~ while the ave make of the 
blast furnaces had in from 1433 tons in the year 1796 to 
1832 tons in 1806, Advancing to the years 1823 and 1830, when 
Mr. F. Finch prepared a statement for the Government of the pig 
iron made in those years in Great Britain, we find the following 
quantities recorded : 


Districts a. 1s08. 

Tons. Tons 

Northumberland and Durham w.st.. 3,578 .. .. 5,327 
(CO a eee FT| 28,926 
Derbyahive .. .. $0.6) osclss os MOS .. 17,999 
Bhropeltre .. .. bs ce we 0s ¢s “WEED co 73,418 


ep REE ee PSE 
Routh Wales... .. we Ge sees Ss os . 
as: ~. Gé.%ea ae -se) ae ee 
Geotiamd.. os 5. ce co oe 





Total i 454,866 678,417 
These figures show an increase since the year 1823 of 223,651 tons, 
being upwards of 50 per cent., while the increase in the Shropshire 
district amounted to 15,495 tons, or 26 per cent. The statement 
following shows in detail the result of Mr. Finch’s inquiry in each 
of the years named for the Shropshire works :— 








1823, 1830, 
: Pig iron . Pig iron 
0s No. of wd No. of 

Ironworks. furnaces. _ furnaces = 
Broseley .. .. 2 _- 2 270 
Barnet Leasow 2 2,755 . 2 1,316 
Benthall .. ° 1 _- 1 _ 
Caleott’s .. .. 2 1,833 . 2 pn 
Coalbrookdale.. 2 _ Y Br 
Dawley Castle 2 62%) 6s 2c BD wp 4,312 
Donningten sd 8,074 . 5 15,110 
Horsebay .. ; 4,854. 3 6,83: 
Hadley 2 2,080 . Z oe _ 
Ketley .. 3 4,984. 3 - 5,763 
Lightmoor . 3 6,052 .. « 3 6,194 
Madeley Wood 4 2.475. 3 3,471 
Old Park... .. 4 uw 6,900 os 15,300 
Snedshill.. . 2 oo 2,706 2. oo 2 817 
Wombrid; a 2 5,084 a 7,134 
Wrockardine .. 2* 5,121 2. -- 
Stirchley . _ - ot OF - 
Lawley .. — -- re a 3,073 
Langley -. — _ 23 4,325 
Total .. . 38 57,923 48 73,418 


The hot blast, the invention of Mr. James B, Neilson in the year 
1828, exercised an i t influence in the increased production 
of iron, moré e in Scotland ; later the system was adop*ed 
in the furnaces of and Wales, though but ially in some 
districts, as for example, the West Riding of Yorkshire, North 
Staffordshire, South Wales, and this district, where many of the 
works still employ cold blast jucing iron of a superior quality, 
which is in great request in the malleable works of the county. 
The next t of production to which attention is directed is 
‘< — mer 1839, aa there were 29 furnaces in blast in Shrop- 

, producing 80,940 tons, giving an average of 2791 tons per 
furnace, the make of Great Britain the same year being 1,248,781 
tons, showing an inerease since 1830 of 570.364 tons of pig iron. 
Again in 1 i in blast, producing 
82,750 tons of pig iron, and in 1843 a falling off is observed to the 





* Two furnaces-were built at Donnington in the year 1828, in the place 
of the two at Wrockardine, which were blown out. 
+ The quantity made in 1830 is included in the Old Park returns 





iron trade, are found very valuable statistics, showing the make of 
pig iron in Great Britain in the year 1796, when the production of | 








extent of 6550 tons, the make of pig iron in that re- 
turned as 76,200 tons, This falling off in the protction pe 
iron was general in all the districts of Great Bri and was due 
to the t depression of trade, which lasted from about 1840 to 
1845; from 1845 the iron industries of Great Britain bounded for- 
ward at a rapid pace, which has been generally well maintained 
since that year to meet the many commercial requirements in 
which iron is now so universally employed. 











THE summary of results of railroad operations in 1874, derived 
from advanced sheets of Poor’s Manual of the Railroads of the 
United States, shows that the gross earnings were 6,000,000 dols, 
less than in 1873, while in the operating expenses there was a 
reduction of 11,700,000 dols. and in the net earnings an 
increase of 8,700,000 dols. The gain in net earnings, however, 
has not resulted in an increase of dividends, which have fallen 
80,000 dols. below that of 1873; from which it is te be inferred 
that the floating debts have been reduced. These facts, a ah the 
Bullettin, confirm the opinion that, —-_ the panic compelled the 
suspension of a large number of , and caused a general 
depression of business, yet the saving effected through a reduction 
in the cost of materials and labour has more than compensated for 
the reduction of earnings, and the roads, as a whole, are in a better 
position than before the panic. 


TECHNICAL EpucatTion.—A Bedford artisan writes to us as 
follows :—‘‘I was glad to read your remarks respecting the relative 
merits of English and Continental workmen. If foreign goods are 
made better than ours, the simple question arises why are our 
goods charged such heavy tariffs in forei parts ? if foreign work- 
men are so vastly superior to us, why p a + they come and take 
our higher wages’ It cannot be because they are so reluctant to leave 
home, for we have German and Italian street musicians in quite 
sufficient numbers, and if really superior workmen were 80 
abundant all over Germany, I think we should meet with a far 
larger number than we do. _ I should be sorry to say a word against 
any branch of education, but from a great deal that is said about 
technical education it would seem as though a navvy cannot 
properly fill a wheel-barrow unless he understands chemistry and 
natural philosophy. If I were asked what are the three main 
attributes of a good workman, I should say, energy, deftness, 
conscientiousness. The times when in ordinary employment a man 
needs to refer to technical principles are very few. Indeed, although 
an engineer, if I did not now and then look up my mathematica 
and geometry, I should almost forget them altogether, and a man 
who is constantly ser a to technical principles is far more likel 
to be a fussy, impracticable workman than an effective one. Mind, 
I am not declaiming againgt technical education, but against pro- 
vinciality (to use Mr. Arnold’s phrase) in education. It is not by 
grafting upon men a few problems of practical geometry that good 
workmen are made, but > educating the men altogether in all 
their faculties, and more especially the conscience. believe the 
superiority of English work lies chiefly in this, that with all our 
faults we put more conscience into our work than workmen of 
most other countries do.” —Pall Mall Gazette. 


THE Sovurh WALes Coa Question.—{From our own Corre- 
spondent).—The following is the text of agreement between the 
coalowners and men in the house coal district :—‘‘It is hereby 
agreed between the associated house coal masters of Monmouth- 
shire and South Wales on the one part, and the undersigned 
working colliers and others on the other part, that the said colliers 
and their fellow working men shall work and labour for the said 
employers in cutting and filling house coal at the working face in 
the places agreed upon for the said employers at various times and 
at collieries of the said owners in the future from this date of agree- 
ment, and shall be paid in seam No. 3, Rhondda Valley, Glamorgan- 
shire, the sum of 2s. 4d. for every 2240 1b. of clean marketable 
coal, properly and fairly filled into level trams. Mynyddislwyn 
seam, Mon., shall be paid by sum of 2s. 8d. for every 2240]b. 
weight of clean marketable coal, properly and fairly filled into 
the level trams at the working face underground. In case of an 
advance of 6d. per ton on shipping price of coal at Newport, Mon., 
Cardiff, or Swansea, Glamorganshire, 1d. per ton advance shall be 
paid to the colliers in cutting olen ane new selling at 12s. per 
ton—for every 2240lb. weight of marketable coal, such advance 
to continue as long as shipping prices are maintained. Should 
shipping price be reduced below the rate of 12s, per ton, that such 
reductions should not affect the cutting price of coal. Should 
shipping price be advanced above 18s. per ton in markets, such 
advance shauld not affect the cutting price of coal; no advances 
should be given; weekly advances, with fortnightly payments, 
shall be made. This agreement, though naming the No. 3 seam, 
Rhondda Valley, Glamorganshire, and the Mynyddislwyn seam, 
Mon., shall be the guide for other house coal seams in the aforesaid 
counties. This agreement not to interfere in any way with rate of 
allowances for water, bad roofs of the coal, thin coal, or any other 
disadvantages often found in working pieces in numerous instances.” 


TestTInc ALLOYs.—We have received the following communica - 
tion from Mr. Thurston, the chairman of the board appointed by 
the United States Government to test iron, steel, and other metals. 
Mr. Thurston will be glad to have that assistance which many of 
our readers are so well qualified to give :—‘‘ A committee of the 
board appointed by the President of the United States, as pro- 
vided by Act of Co , approved March 3rd, 1875, has been 
instructed, during on time as may be found available pending 
the construction of the apparatus ordered by the board for use in 
general work, and during such intervals as may subsequently be 
properly appropriated to such p , to investigate the mechani- 
cal, papain, and chemical properties of the alloys of the most useful 
metals, and to determine, if possible, their interdependence and 
the laws governing the phenomena of combination and of their 
resistance to stress. The committee desire to obtain records of all 
experiments which have hitherto been made in this direction, and 
to secure such exact information as may assist further researches. 
It is desirable that such records should embody a statement of the 
a a chemical constitution of each alloy examined, as obtained 

h by synthesis and subsequent analysis. Its specific gravity, 
specific heat, conductivity, its combining number, and the relation 
of its chemical constitution to the series of similar compounds 
produced by ert elements in the proportions of chemical 
equivalents, should be stated whenever possible. A few thoroughly 
well-studied examples will be of more service than a large number 
of isolated determinations of single facts. It is further desired 
that the ultimate strength, the elastic limit, the modulus of elas- 
ticity, the ductility, resilience, homogeneousness, hardness and 
other mechanical ae of the specimen be ascertained and 
accurately stated. ere only a part of this work can be done 
by the investigator, this committee is to assume charge 
of the remaining portion of the research, when the alloy can be 
furnished in p' quantity and form. References to published 
accounts of similar works and monographs on any branch of the 
subject will be thankfully acce: . - pee researches made for 
this committee will »be received with appropriate acknowledg- 
ments. The departments of physics and of chemistry in the 
various colleges and ‘universities will probably be able to render 
valuable aid, and their co-operation is eg ce lye capemn The 
schools of engineering are in a position to is committee 
very effectively and their contributions will be thankfully accepted. 
Suitable blanks upon which to record the data offered will be fur- 
nished upon application. Specimens of alloys for test by the com- 
mittee must be accompanied by a statement upon these blanks of 
their precise constitution, and such information as it is possible to 
give, with an account of such iarities as are known to dis- 
tinguish the alloy, and of the s; object which it is supposed 
may be attained by the investigation. Where possible, it isrequired 
that one or more specimens shall be furnished of each of the speci- 
fied kinds, and of precisely the form and dimensiona, which will 
be given on application,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asner and Co., 53, Mohren-strasse. 

VIENN A.—Messrs. Gero_p and Co., Booksellers. 
LEIPSI“.—A. Twiermever, Bookseller. 

NEW YORK —Witimer and Rocers, 47, Nassau-street. 











PUBLISHER’S NOTICE. 
In consequence of the General Postal Union, which came into 
— on the 1st of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates, Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 
Remittance by Post-offiice Order.—Argentine Republic, Australia, Be 
Brazil, British Columbia, British Guiana, Canada, Cape of Good t 
Denmark, Egypt. France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ionian Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 1ée. Borneo, £2 5s. 
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TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep ove. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e stamp, in order that 
answers received by us may be f to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. pe N.—Such a pipe ought to be safe at 300 Uh. on the square inch, but every- 


thing depends on the efficiency of the brazed joint, and you should test your 
tube with hydraulic pressure to twice the working pressure before you can 
rely on it 


E. 8. T. (Middlesbrough).— Write to Messrs. Kerr and Jubb, 10, Northgate, 
Halifax. If wou cannot get the information, repeat the question to us. 

. P.— Write to the Economic Permanent Way Company, Great George-street, 
Westminster. 

W. E. B.—Mr. Philip Cunliffe Owen ia thé English Commissioner. 
in a similar capacity at Vienna. 

. M. W.—Harrison and Co., 128, Portlaad-street, Manchester, and Mr. W. 
Roberts, 138, Derby-roa4, Bootle, near Liverpool. 

W. H. B. M. C.—You probably -efer to Dr. Poles work on the “‘ Pumping 
Engine,” which was published by the late Mr. Weale, 85, High Holborn, and 
copies may be had from Spon or Mitchell, both of Charing-cross. We know 
of no work by Poole. Good examples of pumping engines occur in Wick- 
steed’s paper, “‘ Proceedings Inst. Civil Engineers,” also in Hodge's work on 
the “ Use of Expansive Steam,” in the last edition of Tredgold on the 
** Steam Engine,” in Adcock’s unfinished work on the same, and in Armen- 
gaud's “* Machines, Outils et Appareils,” and in several other works, but a 
complete treatise on pumping engines, theoretical and practical, with en- 
graved representative examples, remains yet to be written. 

W. I.—Buchanan on “‘ Heating and Ventilation,” Count Rum/ford's treatise on 
the same, Tredgold’s admirable treatise, Kichardson's popular treatise, 1839, 
Inman treatise, 1836, W. Bernan's “ History and Art of Warming and 
Ventilation,” 1845, are all useful works to consult, as also Box's excellent 
“ Practical Treatise on Heat,” and General Morin's “‘ Etude sur le Ventita- 
tim.” The empirical rules commonly applied by the constructors of hot- 
water apparatus Jor the necessary length in proportion to volume ana other 
conditions of air to be heated apply with sufficient approximation for 
practice to smal pipes containing yater above 212, upon what is commonly 
called Perkins’ system, aa to pipes of larger diameter, regard being had to 
the temperature of the contained water and to the greater proportional 
thickness of the sinaller pipe. We cannot, however, teach the elements of 
heating through our correspondence col umn. 
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SHAW'S TUYERE. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your readers inform me who are the present makers 
of Shaw's tuyeres, illustrated in Tae Enorveer of Feb. 21, 1873? J. H. 
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Alternate advertisements will be inserted with all pract: re- 
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THE GOVERNMENT AND THE MERCHANT SHIPPING BILLS. 

Tue nation has long been smarting under the feeling of 
disgrace attached te the annual loss of life connected with 
our merchant shipping; for it has felt that a great per- 
centage of these losses has happened through preventible 
causes. The pitch of excitement to which this feeling was 
raised by the harrowing statements contained in Mr. 
Plimsoll’s Appeal was hardly allayed by the appointment 
of a Royal Commission to inquire into the matter, and 
though it was evident that it was not a subject on which 
it was desirable to legislate in a hasty and careless manner, 
still much impatience was experienced as month after 
month went by and fresh cases of disasters at sea were 
reported, and still no steps were taken by the Government 
to endeavour to put a stop to this stain on our nationa! 
character. The long-delayed report of the Royal Commis- 
sion, when at last it did appear, gave little satisfaction, 
from the extraordinary inconsistency which it exhibited 
between the conclusions: to which the Commissioners had 
arrived and the recommendations which they offered. 
When, therefore, at the beginning of this session, the 
Government brought in a Merchant Shipping Acts Amend- 
ment bill, founded on the recommendations of the Royal 


Commission, it was naturally viewed with great distaste on 
all hands; but it was still hoped that it might be so far 
amended incommittee astomake it areally efficient measure. 
It a) at first as if the Government did intend to carry 
the billthrough this session, and three evenings were devoted 
to considering it in committee, and twenty clauses out of 
fifty-five were dis of. It was, however, evident from 
the feeling displayed by the House, in forcing the Govern- 
ment to withdraw one of their principal clauses, namely, 
that on the advance note, that they would have to fight 
their ground inch by inch, and they therefore seem to have 
determined to withdraw the bill entirely. But instead of 
declaring their intention manfully, they kept up the fiction 
that they intended to go on with it, the Prime Minister 
even making a pretence of wishing to do so when he relin- 
quished the first set of measures, and it was not until the 
end of last week, on Thursday, the 22nd inst., that it was 
finally given up. Now, in the beginning of the session 
both Mr. Plimsoll and Mr. Norwood had drawn up sepa- 
rate bills on Merchant Shipping Amendment, but while 
Mr. Norwood’s was simply on the subject of load line, Mr. 
Plimsoll’s was more comprehensive, dealing with surveys, 
load line, deck cargoes, time policies, and the quality of 
iron. Both honourable members, however, had withdrawn 
their bills when it seemed apparent that the Government 
measure, having reached Committee, was in a fair way to 
become law. The extraordinary determination, however, of 
the Government to abandon their bill, which took the coun- 
mf so much by surprise, proved such a blow to Mr. Plimsoll, 
who had waited so long and worked so hard to get some- 
thing done in the interest of the British seaman, that he 
seems to have completely lost all control over his feelings, 
and in his excitement used such language in the House 
both with regard to the Government and private members 
that on the motion of Mr. Disraeli the quest:on of whether 
he should not be censured by the Speaker was put to the 
House. It being evident that Mr. Plimsoll was labouring 
under great mental excitement, the House very rightly con- 
sidered that the best course to pursue was to adjourn the de- 
bate for a week, by whichtime Mr. Plimsoll would probably 
have so far cooled down as to perceive that it was only due 
from him to make an apology for his unparliamentary 
conduct. Now, although no one can defend the course 
taken by Mr. Plimsoll in expressing his indignation at the 
withdrawal of the bill, still it is impossible to help sym- 
pathising with him in his feelings of indignation and 
despair, and the height to which public opinion has risen 
during the past week, as evidenced by the numerous 
meetings which have been held threughout the country in 
his favour, show that if Mr. Plimsoll had actually pre- 
meditated his course of action, although it was evident that 
such was not the case, he could not have done anything 
more calculated to advance the cause he has at heart, al 
to gain the sympathy and support of the world at large. 
The Government, however, seem not to have been aware 
how deep a feeling existed on the subject through the 
length and breadth of the land, and appear to have been 
as much taken by surprise at the storm they had raised, as 
the country were at their own course of procedure in 
withdrawing a bill which had been looked forward to so 
long and so anxiously, to give place to one which no one 
eared anything at all about. It was too soon apparent 
that such a course would not be tolerated, and that, indeed, 
unless they promptly took some further steps to repair the 
blunder they had made, they would have to suffer the dis- 
of seeing their own bill fall through, and Mr. 
Plimsoll’s original bill carried in its place, for, on the 
motion of Mr. Roebuck, it was fixed for second 
reading yesterday, and on Tuesday Mr. Dillwyn asked that 
precedence should be given to it over the Government 
orders of the day. e Ministry, however, could not 
brook such a defeat as this, and therefore, on Wednesday, 
Sir Charles Adderley asked leave to introduce a short 
bill to give further powers to the Board of Trade fer 
stopping unseaworthy ships. Although the Government 
have hitherto opposed any temporary measure to stop un- 
seaworthy — from going out of port, on the ground that 
it was desirable to wait until the Report of the Royal 
Commission should enable them to bring in a bill which 
would deal thoroughly with the matter, they now, in order 
to rectify the error they have made in not going on with 
their original bill while there was plenty of time to do so, 
are obli to eat their own words, and to do the very 
thing which they formerly reprobated so much ; for this 
short bill which they now propose to bring in, is only 
intended to last for a year, as a stop-gap, until a more 
complete measure can be brought in next session. This 
measure, as explained by Sir Charles Adderley, is in- 
tended to strengthen the Executive, and give the Govern- 
ment power of more rapid and direct action, by apie 
out still further the provisions of the Acts of 1871 an 
1873, and consists of two principal clauses, the first clause 
iving the Board of Trade power to appoint,watchers at our 
Fifferent ports, any one of whom may on oe British 
ship and order her to be surveyed if he reason to 
believe that she is by reason of the defective condition of 
her hull, equipments, or machinery, or by reason of over- 
loading, or improper loading, unfit to proceed to sea with- 
out serious danger to human life; and the other clause 
allowing a fourth of any crew the power to demand a 
survey on the ground of unseaworthiness without the pre- 
liminary of desertion or of having to give security for 
costs. It is evident that the first of this bill simply 
uts unlimited power into the s of the Board of 
e, and that:to prevent the vexatious and unnecessary 
stoppage of vessels by its officers it will be necessary for it 
to lay down not only what it considers a defective con- 
dition of hull, equipment or machinery, but also to deter- 
mine what is overloading and what is improper —- 
This appears to us to be delegating to the of Trade 
the functions of Parliament itself. Now it has been 
asserted that the powers already granted to the Board of 
Trade are of mest too arbitrary a character, but at pre- 
sent it is necessary that there should be an order from the 
Board itself before any ship can be stopped, whereas 





ip 
under this. new Bill, it’ would be in the power of any 
officer deputed by the Board to examine outgoing vessels, 





to aa on his own ipse divit, “ vessel which he con- 
sidered in any way unseaworthy. For the guidance, there- 
fore, both of these officers and of shipowners whose vessels 
are liable to be stopped, it will be necessary, as we have 
said, for the Board of Trade to frame a definite set of 
rules, and, as Lord*Eslington pointed out, the House was 
called upon to increase the powers of the Board of 
Trade before they had had a legitimate opportunity 
of discussing the working of Government surveys 
and their effect upon the shipping interest of the 
country, and he considered this a most unsatisfac- 
tory position, because the system in question worked 
unjustly to the shipowner and was not efficacious as a 
means of saving life. Mr. Reed very truly remarked that 
anxiety existed because from one cause or another, rotten 
on overloaded ships, ships with excessive deck cargoes, 
and ships with improperly stowed grain cargoes, were sent 
to sea, and he invited the Government to consider whether, 
instead of merely appointing watchers to look out for those 
vessels which were wore ben believed to possess the 
faculty of drowning and did drown her Majesty’s subjects, 
it would not be wise to embody in a temporary measure of 
the kind they proposed to introduce, some legislation that 
would go to the causes of the public alarm. We 

most entirely with these suggestions of Mr. Reed, for we 
must confess that we consider the new bill as most 
unsatisfactory, for unless the Board of Trade draw up a 
regular set of rules laying down a scale of freeboard and 
definite regulations as to loading, we do not see how any- 
thing but dissatisfaction can result from the pro 
measure. A numerous staff of officers will be despatched 
to our seaports, having power to stopany ships which they 
may consider unseaworthy; but while one may think that 
grain cargoes in bulk are a source of the greatest danger 
to a ship, another may be of opinion that they may with 
safety be carried. This matter of grain cargoes is one of 
so much importance in our opinion during the winter 
months that we think its determination should not be 
left to the officers of the Board of Trade, but should 
be settled by Parliament. On Tuesday Mr. Wilson 
asked the President of the Board of Trade to bring in 
a short bill to render it necessary for all steamers 
constructed with a double bottom for water ballast to 
have their stability tested, and a certificate given allowin 
them, if found safe, to carry grain or seed cargoes, an 
also to prevent any steamer or sailing vessel from 
carrying grain or seed without being provided with proper 
and efficient protection and precautions by means of com- 
partments and shifting boards, and to force them when 
necessary to carry a portion of the grain and seed in bags. 
Sir Charles Adderley would not accede to this request, 
probably considering that his own bill would give suffi- 
cient power to the officers of the Board of Trade to stop 
vessels loaded with grain in bulk if they thought neces- 
sary. Whether the House of Commons will like to turn 
over its power to legislate on these matters to the Board 
of Trade for the next year, by passing Sir Charles 
Adderley’s bill, or will prefer to carry that introduced by 
Mr. Plimsoll—and which Mr. Roebuck declared its pro- 
moters would attempt to run against the Government 
measure, — yet remains to be seen. Mr. Roebuck 
rightly pointed out that Sir Charles Adderley’s bill only 
provided against unseaworthy ships leaving our shores, 
whereas it was in returning home that so many were 
lost. Now in Mr. Plimsoll’s bill it is laid down that the 
consuls at foreign ports should ascertain the draught of 
water of every seagoing British ship at the time of her 
leaving port, and as provision is also made for a proper 
load-line being marked on her side, there would be no difti- 
culty for the most unpractised person to tell when a vessel was 
loaded beyond her anda ou Mr, Reed, in speaking of 
the clause in Mr. Plimsoll’s bill which provides for compul- 
sory classification, said that we could scarcely do a simple 
thing in this country without being interfered with by 
some Act of Parliament or some public board, and 
instanced how he had known legislation compel a chimney 
to be raised from 20ft. to 40ft., and he with justice remarked 
that if Parliament dealt with the height of a chimney and 
a thousand other things in all our daily lives, why should 
we be told that the oly security for the lives of our seamen 
was the responsibility of the very shipowners who had 
been drowning them up to that minute? Mr. Rathbone, 
in reply to this question, contested that he had taken a 
list of the ships which Mr. Plimsoll had reported as missing, 
and that he had found that all those in which any number 
of lives had been lost had been classed Al, at Lloyd’s. 
The Times of yesterday, however, contains a long article 
on the losses of classed and unclassed ships, and after 
quoting a quantity of statistics, comes to the conclusion 
that in spite of the large unclassed steamers belonging to 
great companies, and of a host of river steamers, yachta, 
tugs and others not liable to sea risks being included 
among the unclassed ships, and in spite of the latter 
including the British vessels classed in the Liverpool and 
the Bureau Veritas, the actual returns of losses proved 
that “unclassed ships,” or ships not classed in Lloyd’s 
Register, are lost twice as aptly as those so classed. We 
cannot help thinking that this is very conclusive evidence in 
favour of compulsory classification of ships, which, as we 
have said, is provided for in Mr. Plimsoll’s but not in the 
Government bill ; but whichever measure is carried, the 
question of classification is certainly one which should not 
be neglected. There is no doubt that the scarcity of 
time left now before the end of the session would make it 
a very difficult thing to pass a bill of the length of Mr. 
Plimsoll’s on such a subject as merchant shipping, but we 
trust that if the House does not feel satisfied, that the 
Government short bill will be effective in stopping pre- 
ventible loss of life at sea, it will not rest content with- 
out using its utmost endeavours to such a measure 
as will show the country that for the sake of going on 
their holidays a few days sooner, members will not run the 
risk of drowning their fellow men. 


THE INDIAN ENGINEERING COLLEGE. 


Were any of our readers to entertain doubts respecting 
the success of the Royal Indian Engineering College as a 
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training school for Indian civil engineers, they ought 
certainly to iy fag ust rest. by the recent aod ots 
president and the uis of Salisbury, ese speeches 
were delivered last Friday at the distribution of prizes and 
honours to the successful candidates, and were highly 
eulogistic of the Duke of Argyll’s scheme for recruiting the 
ranks of the civil engineers in the Public Works Depart- 
ment of our Indian empire. The education received at 
the college is, as must be universally admitted, of a high 
order, and unquestionably fulfils one of its objects in yiew 
—that of turning out scientific engineers, Similarly to all 
colleges and institutions whose technical training must be 
essentially theovetical, the establishment at Cooper’s Hill 
does not pretend to. impart to its alumuia_ professional 
knowledge of engineering. To enable them to acquire this 
indispensable portion of their education, the students are 
“ farmed out,” if we may use the term, during the greater 
part of the last year of their course, to engineers in practice. 
With them they learn as much as they can, in the limited 
time at their disposal, of real professional work—by which 
we mean work to which are attached professional reputa- 
tion and pecuniary responsibility. is style of work 
cannot be learned in any school or college. 

Many persons might be inclined to consider that an 
educational curriculum of three years, two-thirds of which 
are devoted to theoretical and one-third to practical 
instruction, is not sufficient to make a good engineer, in even 
the limited sense in which that term must be understood 
But the Royal Indian Engineering College is founded 
upon a different basis and for a cifferent purpose than 
other institutions of a somewhat similar character. The 
latter do not educate young men for any one particular 
country. They do not profess to train engineers for India, 
America, or Australia alone, but for service in those coun- 
tries and anywhere else in the world besides. The college 
at Cooper’s Hill is an institution su? generis, and must be 
regarded as such, 

Guaranteed by Government from any of those losses 
which might befall private establishments, and having an 
unlimited supply of money, it has been started and main- 
tained with a complete indifference to pecuniary results. 
It is thus enabled to enrol among the members of its staff 
professors of undoubted merit and ability. In fact, the 
names of those connected with the college are sufticient 
proof that, so far as concerns all the cognate sciences 
relating to engineering, the mode of instruction leaves 
nothing to be desired. It is true that the practical part 
of the training may appear to fall short of that which 
ought, asa rule, to attend the education of an engineer, but 
if it is found sufticient for those interested, and intended 
solely for the Public Works Department of India, we pre- 
sume there is no cause for cavil. Putting aside ex parte 
statements, and the arguments of some who from various 
causes have not found the service so much to their liking 
as they anticipated, the inducement to proceed to India as 
an engineer, 7 the Royal Indian Engineering College, is 
not devoid of attraction and worth to those who enter upon 
the course in the proper spirit. Making all due allowance 
for the higher rate of living prevailing in that country, the 
commencing salary offered by the Indian Government is 
much in excess of that which any young engineer could 
expect to obtain at home after a similar course of education 
and training. Moreover, with the exception of definite 
terms of future promotion, which could be easily adjusted, 
the student who enters the college is perfectly aware, to 
the letter, of what is before him. As he makes his bed, so 
must he lie in it; and if he prefers feathers to hair, he had 
better stay at home, 

It was not until reading the speechés to which we 
have referred at the commencement of our article, that 
we were aware that our professional brethren in India 
were so much addicted to the argumentum ad hominem. 
It may be due to the heat of the climate, or, with 
greater probability, to the fact that they insensibly 
acquire that propensity with the knowledge of the verna- 
cular—which is excessively rich in vituperative epithets, 
insulting figures of s , violent expletives, and abusive 
metaphors. The study of Hindustani is considered—and 
justly, too—an essential Ps of the course at the college, 
although little beyond the rudiments can be acquired out 
of the country itself, It may be remarked here that there 
are only two schools in London in which Hindustani is 
taught, so that there is not much chance of any young 
citizen of the metropolis distinguishing himself in that 
tongue at his matriculation at Cooper’s Hill. Upon 
the whole, we should prefer to place in charge of 
heavy and important works a competent man, although 
unable to speak Hindustani, rather than an incom- 
petent person who knew it thoroughly, even to the 
extent of vituperating the mild Hindoo in the only lan- 
guage he comprehended. Nevertheless, the key to success 
in India, as in every foreign country, both to military men 
and civilians—more espicially the latter—is a knowledge 
of the language. By the term, we do not mean such a 
knowledge as will merely enable a man to use his tongue 
in the manner so acca | daprecated in the speeches on 
Tuesday last, but that knowledge which befits an earnest, 
able, learned man and geatnnen, anxious to acquire it 
thoroughly and to use it for the best purpose. 

While endorsing most of what was said on the occasion 
we have referred to, we think that the proof of the success 
of the college as an especial scheme has yet to come. Not 
that there is any proof to the contrary, but simply that 
there has not yet been time to ascertain the value of the 
results. It is surely very premature to allude to the suc- 
cess of an institution which has not been in existence half a 
dozen years. If it be a success to turn out men capable of 
passing a certain examination, and attaining to prizes and 
ame of various kinds, we concede the question. But 
if, as we venture to assert, many well-considered statistics 
extending over some fifteen or twenty years, showing what 
has become of the Cooper’s Hill engineers, what they have 
done, how they have conducted themselves,and what positions 
they occupy, are necessary, then the proof is still in abeyance. 

FLOOD WARNINGS. 

THE suggestion briefly made in our article on “ Floods 

and Decreased River Diseharge” in Tur Enarnegr, for July 





16th, to institute a system of flood warnings embracing all 
the river systems of Europe, seems sufficiently feasible and 
valuable in its results if established to warrant a little 
more attentive consideration. In the case of small hillside 
runnels such as those which have produced the recent 
disasters in South Wales, these tiny streams are swollen 
into muddy torrents by heavy rains above and in the dis- 
trict with such rapidity, that they pour down into the 
valleys, giving almost no warning to the dwellers upon the 
confluent streams into which they flow, or at least the 
interval of time between the fall of an inch or more of 
rain over such a catchment and its reaching the valley 
bottoms is so small that any warning of the approaching 
flood would be of little use to those who have not long 
anteriorly taken measures to establish themselves safely 
out of reach of the sudden gush, and in such rather excep- 
tional localities the measures of safety which common sense 
suggests, in addition to keeping human habitations well 
out of the way of the torrent channels, would seem to be 
the clearing the lower watercourses of all obstructions, 
natural or artificial, which impede the rapid escape of the 
waters which so quickly reach them. And certainly, in 
this last respect the organisition of a system of stream and 
river inspection would seem quite as necessary as commis- 
sions on river pollution. County surveyors or some other 
competent public authorities should—if they have not 
already the legal power—be authorised and required to 
examine, with a view to free discharge, the natural water 
channels, and to remove all such obstructions as are capable 
of damming back flood waters to an extent likely to injure 
property or destroy life. In the case of all the larger 
streams, however, which drain our islands, the destructive 
effects of tloods are not so much experienced in the uplands 
and mountainous regions of their catchments as a a 
way lower down, where the rapid mountain streams have 
discharged themselves into the wider valleys or plains, and 
where the mean slope of the water channels becomes sud- 
denly much diminished. Small as is the scale upon which 
the phenomena of rivers are exhibited in our little islands, 
there is yet in most instances a more or less considerable 
interval in time between an excessive discharge of rain at 
the summits and the commencement of the rise of the flood 
waters in the large valleys or plains, and a still longer 
interval before the flood reaches its maximum, an interval 
quite long enough, if taken timely advantage of, to enable 
riparian dwellers to place most of their property and their 
own persons out of reach of danger. In our islands the 
conditions concerned in the production of floods, as respects 
any one river catchment, are not very far from constant, 
or at least the limits of difference are practically not wide. 
From the commencement of the rainfall in the highest 
parts a certain interval of time must clapse before any 
symptom of rise of waters in the low lands 1s perceptible— 
this interval will be somewhat more or less dependent upon 
the character and amount of previous rainfall, or long pre- 
valence of dry weather. But after the ground in the 
higher regions has become saturated and the water channels 
filled, so that the eg rain discharge passes more or 
less directly down to the low lands as fast as it falls, a 
still longer interval of time ela before the larger and 
broader water channels are so filled as to rise above their 
banks and produce inundation. This is the precious 
interval of time during which flocks and cattle may 
be driven off, and other precautionary measures taken 
by the dwellers in the low lands; but it cannot be 
supposed that these will give ~ | timely attention while 
they remain in ignorance and doubt as to whether there is 
going to be any flood at all. If, on the other hand, a 
system of flood warnings, based on meteorological princi- 
ples applied to a complete local knowledge of the cireum- 
stances of the river, were established, a little experience 
would soon teach the inhabitants to regard them with the 
same attention that the dwellers in cities regard the 
alarm of fire. It is not so much, however, in our narrow, 
insular territory, as throughout the great river network of 
Europe, that a system of flood warnings would prove 
of such continually recurring importance and utility as to 
warrant the previous careful studies of each river system 
that would be n for its establishment. Simple 
as are the main conditions which govern the regimen of 
rivers and its disturbance by conten rainfall or melting of 
snow—viz., the general slope of the channel at different 
points and in relation to its length—yet so complicated 
are the circumstances which collaterally influence dis- 
charge, that it would be probably useless to attempt to 
general theory of flooding, even for a single stream; but 
we may proceed experimentally, or by observation, to 
determine all that we really want for the establishment of 
a useful system of flood warnings, namely, that from point 
to point along the main river Stoned we should be tele- 
graphically informed as to where rain is falling in the higher 
regions, at what rate per day, and how long it has already 
continued, As soon as the rain already fallen has reached 
the flooding of the upper territories, the time for warning 
of probable danger has come for those below, and the 
interval in time before the danger actually arrives can be 
with tolerable accuracy predicted. Ten years of suitably 
arranged observations would afford, to a large extent, the 
data necessary, and the longer those observations were 
continued the more accurate would these data become. 

The affluents of each great continental river would have 
to be separately studied, rain gauges must be systemati- 
cally established over wide areas, and the observers during 
cock seasons of the year as floods may be expected to occur, 
should be in constant telegraphic communication with the 
river authorities at known points lower down. Periodical 
gaugings of the levels ot water surface,as well as of actual dis- 
charge,atsuitable points should also beestablished. Were the 
necessary data collected for a period of fifty years, it is not 
utopian to believe that not only could the times of arrival 
of floods threatening disaster, after a certain amount of 
rainfall over a known area of the higher districts had been 
ascertained, be predicted, but even the height to which the 
flood would probably rise at given points in the main 
channel be ‘akoved. 


Great collateral value would attach to the establishment 
on any sufficient scale of the system of observations we have 





sketched, both as respects the meteorology and climatic 
conditions, and the relations of these to the hydraulics of 
rivers, even though no other result were ultimately 
attained; but although we desire to express ourselves with 
due caution upon a subject so vast and complicated, we 
entertain a strong belief that the practical results of our 
proposal would soon prove their value in all the great flood 
regions of the Continent. 


THE CRAMPTON FURNACES, 

WHILST some ironmasters are seeking to remove certain of 
their difticulties by adopting puddling furnaces in which the 
labour of the puddler is supplemented by mechanically moved 
tools, there are others who, going to the root of the matter, 
appear still determined to adopt some method of puddling iron 
wholly by machinery.. The readers of THr ENGINEER are aware 
that it was some time ago determined in a few cases in the 
North of England to supplant the furnaces with which Mr. 
Danks’ name is associated, by those invented by Mr. Crampton, 
and it is now made known that one firm has got five Crampton 
furnaces at work. The concern in questien is that of Carlton, 
near Stockton-on-Tees, owned by the North of England 
Industrial Iron and Coal Company, Limited, of which Mr, H. C. 
Briggs is the chairman. This company has recently held its half- 
yearly meeting, and before the proceedings began, shareholders 
went over the works aud watched the five Crampton machines 
in motion. Expressing their satisfaction at what they had seen, 
»their interest was increased when during the meeting the 
chairman claimed for the directors that credit for practical 
wisdom which by some had been denied in relation to the state- 
ment which twelve months ago they made, to the effect that the 
Danks patent puddling furnace as originally constructed had 
signally failed to yield the profitable results fairly to be expecte«t 
from the statements of the patentee. Determined, however, to 
find out a practicable means of mechanical puddling, the 
directors, “ instead of wasting money for another twelve months, 
boldly took the bull by the horns and altered their r90de of 
working to the system of heating by coal dust patented by Mr. 
Crampton.” The board had not yet got over all the difficulties 
incidental to mechanical puddling, but what the shareholders 
had that day seen showed that the board was proceeding satis 
factorily towards attaining the desired results. Mr. Briggs 
claimed the later experience of other firms as confirmatory of 
the accuracy of the conclusions to which the board of the North 
of England Industrial Iren and Coal Company had earlier come, 
instancing that the Erimus Iren Company had introduced several 
alterations, and announcing that Messrs. Hopkins, Gilkes, and 
Co., of Middlesbrough, had now put their men under notice to 
stop working the Danks machines. In a few weeks the members 
of the Iron and Steel Institute will have an opportunity of 
examining the means by which the Danks rotary puddlers have 
been made a success at the Ravensdale lronworks in North 
Staffordshire ; and those who may visit the Philadelphia Exhi 
bition will see what is being done with the Danks by Messrs. 
iraff, Bennett, and Co., of Pittsburg, who now announce that the 
machine as adapted by their manager—Mr. John 1. Williams— 
has so far satistied them that they are now building four more, 
thus to make their whole plant ten, which is the same number, 
it will be remembered, which have been laid down in North 
Staffordshire. It cannot but come about that practical iron- 
makers shall be so far aided by mechanical engineers as to effect 

the puddling of iron wholly by machinery; 


IRON TRADE PROSPECTS. 

Most of vur readers will have perused with interest the letter 
under this heading in THE Encinerr of last week; but there is 
only one class of people that can solve the problem he starts. 
“Our masters” are they who have it in their power to stamp 
the character of the future, and they are doing their best to 
bring abont the chaos from which we have only just most nar- 
rowly escaped. “ Nimrod” points out that in the year 1852 pig 
iron sold at 36s. and 37s. per ton, and he reads the indications 
as pointing to a return to that “ruinous price.” In the same 
number of THE ENGINEER as that in which his timely letter 
appears he will have read in our correspondence from the North 
of England that the Miners’ Association are promoting an effort 
to have the hours of the Northumberland colliery stoneminers re- 
duced to seven, and their wages advanced 10 percent. If ina com 
mercial sense this is not “shooting Niagara, and after,” it would 
be interesting to have pointed out what is. Eight hours have 
wrought much of the evil from which the coal and iron trades of 
the country are now suffering, and have yet to suffer; and the 
quicker the coal and ironmaster—to use “ Nimrod’s” phrase— 
not only “snugs his ship and prepares for the worst,” but 
determines that he will not go on fruitlessly expending his ener- 
gies till the storm has burst upon him in all its fury, the better 
for him and for every one associated with him. The men 
are fond of boasting that they can follow the trade. Our advice 
to iron and coalmasters is to tell the men who at once decline 
to help to bring trade, and also demand further ruinous restric- 
tions, to follow the trade they have driven away, and themselves 
button up the pockets from which these men get their wages, 
and keep them buttoned till the men have been brought to their 
senses. In all the iron making districts ironmasters are pre- 
paring to blow out furnaces. They know what their reserve, 
und now ia; what it it will be whep they may be compelled to 
blow out after they have lost more money, simply ta ‘find wages 
for extortionate workpeople, they do not know. Ironmasters 
should not only prepare to do it, but do it, and do it at once 
and extensively, 

MR, PLIMSOLL AND THE HOUSE OF COMMONS, 

YerstTeRDAY afternoon Mr. Plimsoll, from his seat in the House 
of Commons, in a bold and straightforward manner apologised 
for the language he had used a week since, and this, he said, he did 
in no grudging spirit, but frankly and sincerely. But although he 

to withdraw the language he had used, still, he said, he 
humbly requested to be allowed to state that he did not withdraw 
the statement of facts which he had made. Mr, Disraeli there- 
upon stated that he would never have made his motion of breach 
of order had he known beforehand the peculiar character of the 
case afterwards mentioned by the honourable member for Louth, 
and had he known the overstrained sensibility from which Mr. 
Plimsoll was suffering, brought on by his devotion to a cause 
which the Government—however much they differed from his 
opinions—felt to be a great and good cause. Considering the 
state of the case, Mr. Disraeli continued, even if Mr. Plimsoll 
had not appeared in his place, he should again have advised an 
adjournment; and he was sure both sides of the House would 
receive what he had said as a full and complete apology. Mr. 
Bentinck and Mr, Newdegate, however, thought that Mi. Plim- 
soll should be made to retract not only his language but also his 
charges against the members of the House. This, however, the 
House would not admit, and resolved to accept the apology as it 
stood. On going then into Committee on the Agricultural 
Holdings Bill, Mr. Dillwyn, under a plea of moving a report of 
progress, commenced a condemnation of the new Merchant 
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Shipping Bill, and proposed that Mr. Plimsoll’s bill should be pro- 
pon with, He thought it might be moulded into a good bill, and 
between this and next year have the effect of preventing the loss 
of many of our merchant seamen. <A fierce discussion on 
this question then took place, the House at times resembling a 
bear-garden, and not being reduced to order until Mr. Sullivan 
stated that Mr. Plimsoll had determined to withdraw his bill on 
the understanding that Mr. Reed would bring in its main features 
as amendments to Sir Charles Adderley’s bill. Compulsory 
classification, deck cargoes, load line, and the quality of iron will 
then, we trust, be fairly discussed before the end of the session. 


LITERATURE. 


Military Travelling Carriages; an Outline of the Principles 
Affecting their Construction. By Lieut.Colonel F. Cost, 
R.A., late Professor of Artillery, Royal Military Academy, and 
formerly Assistant-Superintendent of the Royal Carriags 
Department, Woolwich. W. Mitchell and Co., 39, Charing- 
cross, 1875. 

As might be inferred from the title of this book, it does 

not come under the category of popular literature, and the 

author makes no attempt to deal with the subject ina 
popular way. He writes for those who have to consider 
the construction of carriages, either in manufacture or 
in use, and to any one who has to deal with carriages in 
such a way that it is worth their while to understand the 
principles on which their various parts should be made and 
proportioned to one another, this book can be confidently 
recommended. The author, Col. Close, went through the 
mathematical course of study of the advanced class of the 
Royal Artillery, a course designed to train officers so as to 
enable them to grapple with the scientific problems that 
may come before them theoretically. In Col. Close’s case 
the powers thus acquired were almost directly ogties to 
practical questions, for he was, within a few weeks of the 
conclusion of his course, appointed Assistant-Superin- 
tendent to the Royal Carriage Department, when the study 
of the new designs continually called for by the rapid 
development of artillery, gave full seope for the exercise of 
his mathematics. This work, however, is by no means a 
mathematical treatise. We have in times past met with 
formule in the investigation of strains exerted on gun 
carriages that we respected rather than loved, and it is 
with rather a sense of relief that we find we do not en- 
counter them again in the pages of this work. Indeed, we 
may congratulate the author on his moderation in this 
respect, for the formulz supplied are hardly more than are 
required to work out the necessary proportions of the 
several parts of the structures described. Nor is it at all 
necessary that anything except plain English words should 
be read to put any reader in possession of the information 
he seeks, if he likes to take the mathematics for granted. 

Nay, even a coach-builder who cannot. read at all—if such 

a person is to be found—can see some of the forms recom- 

mended in the plates. 

Take, for example, the subject “springs.” The reader 


2 . 
may take in the conception that A « z , where 4 is the 


safe deflection, 4 the -tliitkness, and*Z the length of a 
spring ; or he may prefer to~bear in mind generally that 
“safety lies in lengthening the spriny, in using a number 
of thin leaves instead of a few thick ‘ones ;” or lastly, he 
may copy the design of “strong form of spring” and avoid 
the “ weak form” given in the plate. 

One of the most important questions dealt with, perhaps, 
is the substitution of iron for wood in carriages, and the 
mistakes that may be made in the application of material 
in a new form—as, for example, in the case of iron field 
carriages, in which iron brackets were introduced which 
bore with incompressible knife edges on the axletree-bed, 
localising the blow which before was distributed, and 80 
cutting and destroying the bed. The construction of 
wheels, the provision for locking and turning carriages, 
ease of draught, stability and strength of carriages, are 
subjects of general importance which are disposed of con- 
cisely and clearly. Altogether this book seeems suited to 
meet a want that has long existed, and to meet it 
thoroughly. 





Transactions of the Institution of Civil Engineers of Ireland. 
‘ Vol. x., 1870-74. 

Tne papers comprised in this volume have been com- 
municated to the institution during a period extending 
from 1870 toe 1874 inclusive, and the volume also includes 
two presidential addresses, viz., that of Mr. B. B. Stoney, 
and that of Mr. C. P. Cotton. The supply of papers that 
reaches the Irish Institution is not enficiont to enable the 
volumes of its transactions to appear at regular intervals, 
but those contained in the present volume, which are 
illustrated by a large number of well-executed plates, pre- 
sent good evidence of the vitality of the institution, and 
of the ability of its members who here appear as authors. 
The volume comprises the following papers :— 

“On Means of Transit for Minerals,” by C. P. Cotton. 
This is a description of the suspended wire tramway intro- 
duced into this country by Mr. Hodgson, as applied in the 
north-west of Ireland to transmitting minerals from a 
higher to a lower level by a double line of ascending and 
descending wire suspended boxes. The carrying power of 
the wire is only a ton and a-half per hour, and this small 
limit is here, as elsewhere, a great defect of this system of 
transit ; the author seems to be aware that Mr. Hodge 
was not the inventor of this system, as he only styles him 
its introducer, In reality, the system has been at work in 
France and Savoy for the transit of anthracite and of 
asphalte for a great length of time. 

“On Permanent Way,” by C. G. Napier. 

“ On Fifty Ton Masting Shears,” by John Bailey. These 
shears are but a copy of those previously constructed at 
Victoria and Millwall Docks, London, at Southampton and 
elsewhere ; and in some of the details the skill shown is 
not great. . 

“Qn the Application of Portland Cement to Marine 
Works,” by B. B. Stoney, President. This is an excellent 
and interesting paper, in which the history and methods 
of applying Portland cement to marine structures are to 





be found. Few persons of the present day probably are 
aware that Portland cement, which has played so important 
a part in improving our architecture and our constructive 
powers on land and in water, and which may indeed be 
said to have, to a great extent, revolutionised the building 
art during the last thirty years, was the invention of a 
Yorkshire bricklayer, named Joseph Aspdin, whose patent 
expired in 1838, previous to which, his invention attracted 
comparatively little notice, so that he probably reaped but 
little reward from what was really a great invention. The 
whole of the circumstances connec’ with the history of 
Portland cement and its inventor well deserve the serious 
reflection of those legislators who are about now to meddle 
with our patent laws in the way of authorising a court of 
experts to form a judgment beforehand as to what they 
may deem the probable future value of inventions brought 
before them, and to refuse patents unless they can foresee 
that the invention must be valuable. Had such a court 
been in existence in 1824, it would have been curious to 
observe now what judgment it would have formed as to 
the value of the Yorkshire bricklayer’s composition of clay 
and limestone road scrapings. 

“On the Wotton Light Railway,’ by Messrs. Lanford 
and Haughton. 

“ Various Systems of Permanent Way,” by J. C. Smith. 

“Tron Syphons at Wexford,” by W. G. Strype. This is 
an interesting paper descriptive of two large syphons con- 
structed for draining some of the slob lands ef the estuary 
of the Slaney at Wexford, in substitution for certain 
decayed sluices. The syphons are, in principle, much the 
same as those constructed some years since by Sir John 
Hawkshaw, after the destruction of the Denver sluice. 
The syphons in this instance, however, are of plate iron 
and rectangular in transverse section ; the long dimension 
being horizontal. 

“On Discharge of Tidal Sluices,” by C, P. Cotton. This 
is a theoretic paper, giving expressions for the volume dis- 
charged from a given area of sluice, taking into considera- 
tion the rate of rise and fall of the tide. 

“On the Failure of a Beacon on Aldern Rocks, Crook- 
haven,” by C. P. Cotton, President. 

“On Prevention of Railway Accidents,” by J.C. Smith. 

“On New Locking Gear and Safety Facing Point,” by 
J. H. Bailey. 

“On Use of Peat in Steam Engines,” by Alexander 
McDonnell. ‘This is a valuable, practical paper, giving the 
comparative consumption for equal work of common air- 
dried peat and coal under various descriptions of boilers, 
The upshot may be generally stated to be, that 100 tons 
of peat is equivalent in heating power to from 40 to 50 
tons of bituminous coal, and if the peat be employed as 
gaseous fuel with the Siemen’s gas producer and regenera- 
tive furnace, the yield from 100 tons of peat is equivalent 
to nearly 60 tons of coal employed in this latter form ; 
there can be no doubt that peat can be employed for many 
metallurgic and ceramic processes which have not been yet 
introduced into Ireland. It must be borne in mind, how- 
ever, that the mere statement of weights for equal heat by 
no means comprises the whole of the economic problem— 
the use of peat fuel. A locomotive, for example, which 
has to carry 5 tons 12 cwt. of Welsh coal to run a given 
distance, has to carry 11 tons 9 ewt. of peat to perform the 
same distance. Thus doubling the unpaying load, and at 
least doubling the labour of the stoker. 

The Institution of Civil Engineers of Ireland attracts 
but little notice in this country, but it embraces nearly 
one hundred and thirty members, and may now be con- 
sidered an old institution, having sprung into existence in 
the early days of Colonel, afterwards Sir John Burgoyne’s 
chairmanship of the Irish Board of Public Works. Bur- 
goyne was its first president, and amongst those who suc- 
ceeded him in the presidential chair have been Sir Richard 
Griffith, General Jones, Charles B. Vignoles, and others 
favourably known in connection with science and con- 
struction. 


Elements of Practical Construction for the Use of Students in 
Engineering and Architecture. Part 1., Structures in direct 
tension and compression, with Atlas of Plates and numerous 
woodcuts. By Samurt Downrne, LL.D., Professor of Civil 
Engineering in the University of Dublin, Hon. Member of 
the Institute of Mechanical Engineers, Associate Institution 
of Civil Engineers. London: Longmans, Green, and Co., 
1875. 

Mr. Downtne’s volumes do not pretend to possess any 

originality, but consist essentially of a theoretical and 

practical compilation. The one comprises copious ex- 
tracts from all the standard works, such as Hodgkinson, 

Fairbairn, Tredgold, Provis, Clarke, and from the pages 

of the publications of various scientific and professional 

societies. The other includes descriptions and illustrations 
of numerous engineering works actually constructed, and 
in the majority of instances is a reprint of text and plates 
already published. The great want which readers will 
find in this book appears to us to be that whereas there 
are abundance of examples of the application of certain 
rules, the reason for adopting those rules is not demon- 
strated. Ina word, the student is shown what has been 
done, but not how to do it. This is the fault of all mere 
compilations. They are only the equivalents or tables, 
and many use them without the slightest idea of the 
manner in which the contents are arrived at. The 
tendency of a close perusal, by a student, of the descrip- 
tions and illustrations of a large number of works of con- 
struction, without bestowing a similar amount of atten- 
tion on the theory and character of the designs, is to 
induce plagiarism. We do not intend to deny for a 
moment the value of existing examples of engineering 
works as precedents; but to ory | a yan regard for 
precedent is a very different matter from making a servile 
copy of a design or structure, from sheer inability to plan 
an original one; moreover precedent is not always to be 

followed. No engineer of the new school would design a 

bridge after the model of the Britannia tubes, a 

of construction now obsolete, which died out with the 

late Sir W. Fairbairn. 

In “ Practical Applications and Examples,” our author 
remarks of the Niagara Suspension Bridge that “this per- 





fectly successful bridge _ proves :practically that there is no 
inherent defect in suspension principle rendering it 
inapplicable to railway viaducts.” We must here dissent 
completely from Mr. Downing. It is quite true that the 
Niagara Suspension Bridge does suffice for the passage of 
ordinary road traffic and for the transit of railway trains 
at a snail’s pace. If this be a perfectly successful example 
of the application of the suspension principle to locomotive 
traffic, what would be the proper epithets to apply to a 
structure which allows a limited mail to cross it at a 
speed of 60 miles an hour? The truth is that the Niagara 
bridge is a very remarkable piece of engineering, but it is 
neither a correct example of the suspension principle nor 
a pattern to be cheat by engineers of the present day. 
Inasmuch as the essential features of the pure suspension 
principle are altogether lost in the mass of stays and ties 
above and below the bridge. It can hardly be accepted asa 
practical proof of either merit or defect in that principle, 
and from the manner in which trains, unaccompanied by 
locomotives, make the transit, in our opinion it constitutes 
in itself a direct refutation of the paragraph to which we 
have referred. If our readers will turn. to the authority 

uoted, rather unfortunately by the author, he will find 
the incompatibility of the suspension principle with the 
requirements of locomotive traffic, as they are understood 
in this country, thoroughly demonstrated. So far as a 
mere means of establishing communication from bank to 
bank, the American river suspension bridges answer 
their purpose, but that isall. But until they will permit 
trains similar to the “ Wild Irishman” or the “Scotch 
Express ” to pass over them at full speed, we decline to 
accept them as examples either of the theoretical correct- 
ness of the suspension principle, or of its applicability to 
the structures mentioned in the volume before us, 

A large portion of the author’s work is devoted to 
“Cast iron in Compression,” and under this title the 
major portion of the contents treats of pillars and columns. 
There is some new matter under this “section” which 
may be read by the student with advantage. We think it 
a mistake, in a treatise intended for advanced students, to 
give the examples worked out, and a very great waste of 
valuable space. It i8 clear from the quotations from 
Hodgkinson, that we have not advanced much in our 
rules with regard to the strength of cast iron columns. 
In fact, his work leaves very little to be desired on this 
subject. Cast iron pillars, whether solid or hollow, always 
present the same difficulty as all iron under a compressive 
strain. It isa mere question of preventing deflection, or, 
in other words, of maintaining the line of strain exactly 
coincident with the geometrical axis of the body. When it 
is possible to introduce bracing, a comparatively very 
small diameter may be given to cast iron columns, but 
when a clear space must be left between them in all di- 
rections, they must contain their own element of stiffness, 
and the diameter must be increased accordingly. A 
description of several important engineering works, public 
and ty is included in this part of the volume. Un- 
avoidably the description must embrace details extraneous 
to the immediate subject under consideration, that is 
“Cast Iron in Compression,” and imparts rather a hetero- 
geneous character to the text. This remark applies to all 
the descriptions or “ practical applications,” irrespective of 
the particular head under which they may be classed, and 
suggests the’idea, whether it would not have been prefer- 
able to class them together and separate them from the 
other portions of the text. A very useful chapter is added 
in the form of an appendix “On the best form of wrought 
iron links or bars when resisting tensile strains,” compiled 
chiefly from papers published by the Institution of Civil 
Engineers. A eae volume of handsome plates, exceed- 
ingly well executed, accompanies the text, and these may he 
regarded strictly in the light of working drawings. These 
are always valuable, not only to students but to engineers 
in practice, provided that they are viewed in the proper 
light already alluded to. There is evidence of great care 
and much labour in the contents of Mr. Downing’s work, 
which may be accepted as accurate and trustworthy, and 
will, no doubt, prove of considerable use to those for 
whose benefit it was more especially compiled. Its value 
will be greatly enhanced to those who may be placed in 
situations where there is no library at hand, and who may 
not have been able to carry with them too many books in 
the shape of personal impedimenta. 








PRIVATE BILLS IN PARLIAMENT. 

PRACTICALLY the Private Bill business of the session of Par- 
liament has terminated, and with the exception of the Channel 
Tunnel Company Bill, which will be heard to-day, nothing of 
ingots beyond what is mentioned here waits consideration, 

n the House of Commons, the Cardiff Improvement Bill has 
been read a third time and ; and in the House of Lords 
the Sevenoaks, Maidstone, and Tunbridge Railway Bill has been 
similarly disposed of. During the week Campbell's Sewage 
Patent and the Paddington Estate Bills passed the Chairman of 
of Ways and Means as unopposed. Local Government 
Boards Provisional Orders Confirmation (Abingdon, Barnsley, 
&c.) (Lords), which was an opposed Bill, was also passed, and it 
is the last Bill that will be taken in the House, 





Russian Iron.—A congress of Russian machine manufacturers has 
held a meeting at St. Petersburg, and some interesting facta were 
stated relating to the production of iron in theempire, It appears 
that the ironworks of the Ural alone produce 70 per cent. of the 
pig iron obtained in Russia, There are 138 establishments at work 

or this purpose, The ore is obtained with such facility that many 
more ironworks could be employed, but there is some diffioulty in 
obtaining fuel, The woods surrounding the older works are rapid] 

disappearing, especially as fires often occur in them ; and 

i virgin forests exist in other parts of the Ural, there are no 
sufficient means of communication between them and the mines. 
iron obtained in all the Ural ironworks 
was 17,000, b.; in 1 it was 15,000,000 1b., 20 that the in 

crease in the production by no means kee pace with that of the 
demand. In Austria the Styrian wenweite have increased their 
— within the ome paw by nearly 60 per cent. What 
is most wanted in the Ural is coal. Some very extensive coal- 





In 1872 the Fr ae of 


fields have been discovered on the western slopes of the range, but 
they will only become available when are con- 
nected with the ironworks by a line of railway. The eastern slopes 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
2155. Improvements in WasHING and Wrinotnc and MANGLING MACHINES, 
J Summerscales, David Marks, and William Smith, Keighley, 


Yorkshire.—12th June, 1875. 
2242. I ita in the facture of WATCHMAKERS’ PeG-woop and 


t 
other ARTICLES, and in tools or # em ed therein, Joseph 
Stafford Weight, Doddington, 


Norman Harmer, Whittlesea, and 
Cambridgeshire.—18th June, 1875. 

2288. Improvements in ConnecTiNG Brooms and Brusues to their Sticks 
or Hanpies, Christopher Longbottom, Bradford, Yorkshire.— 23rd 
June, 1875. 











2335. Improvements in Evecrric CLock Apparatus, parts of which are 
applicable to ordinary clocks, August mod, Southampt g3, 
London. 

2337. Improvements in hinery for Sirtixc, WasHINa, 





or appar tt 
and other kindred purposes, John Twist, Quality-court, Chancery-lane, 
Lendon —26th June, 1875. 

229. Improvements in the TREATMENT or Preparation of JuTr and other 
similar fibres, and in machinery or apparatus employed therefor, David 
Rattray Malcolm, Dundee, Forfarshire, N.B. 

2340, An improved Se.r-actinc UniversaL VENTILATOR, the improve- 
ments of which are also applicable for bn current for other 

u , Middlemost Wawn and Francis William Willcox, Sunderland, 
Dur m.—28th June, 1875. 

2373. A new MECHANICAL APPLIANCE for TURNING the Leaves of Mosic, 
being applicable to all kinds of music stands, whether for pianos or 
otherwise, Louis Antoine Valette, Faubourg Poissonnitre, Paris, France. 
—80th June, 1875. 

2397, An improved method of, and apparatus for, Copyino LetTers and 
other Docemests, Thomas Wrigley, High Holborn, London.—2nd July, 
1875. 

2437. Improvements in HERMETICALLY SEALING and Presernvina Foop 
and other PerisHABLe ARTICLES, and in the apparatus or ptacl 
used in containing or transporting the same, George de la Perrelle, 
Liverpool.—A communication from Pierre Guérin, Haut Brion, Gironde, 
France.—6th July, 1875. 

_ 2443. Improvements in Liresoat Rarts for Savino Lire at Sea, David 
Brown, Harrow. 

2445. Improvements in machinery for Burrina or CLEANING WOOL, 
Corton, Fiax, SiLK, and other Frsrovus Susstances, Henry Bernoulli 
Barlow, Manchester. — A ication from the Saxon Machine 
Works, Chemnitz, Saxony. 

2449. Improvements in machinery or apparatus for MANUFACTURING 
Buttons and other similar disc-shaped articles from bone, vegetable 
ivory, and wood, Edward Mincher, Pear Tree-street, Goswell-road, 
London, 

2451. Improvements on the Rive and TRAVELLER USED in Spinntno, Wil- 
liam Sparks Thomson, Cheapside, London.—A communication from 
Henry A. Chapin, . + gfield, M husetts, U.S. 

2453, Improvements in the Construction of Rorary Enotes, Everden 
Wimshurst, Weighton-road, Anerley, Surrey.—7th July, 1875. 

2454. Improvements in the ConstRUCTION of FuRNaces for Heatinc and 
Dryna, Richard Hill, Middlesbrough-on-Tees, Yorkshire. 

2455. Improvements in Brick-mMaAkING Macninery, Henry Ward, John 

‘ard, and William Ward, jun., Leeds, Yorkshire. 

2456. The new or improved method of Fastenino and UnrasTenine the 
Stup, Stesve Link, and Soniraire by means of the screw principle, 
Marius Anthony Pradier, Bedford-street, Bedford-square, London. 

2457. Improvements in SewinG MacHiINnes, more particularly applicable 
for button-hole work, Peter Jensen, Chancery-lane, London.—<A com- 
munication from Gustav Kallmeyer and Edwin Schmidt, Hamburg. 

2458. Improved macbinery or appuratus to be used in the WasHING, 
CLEANSING, and Dyernc of Woot and other Fasrics and Yarns, George 
Alfred Bartlett, Union-court, Old Broad-street, London.—A communi- 
cation from Alfred Ocean Chambers, Adelaide, South Australia. 

2460. Improvements in the Comprnation and Manuracture of CERTAIN 
Mera.tic Su_puipes and SuLpuates, and in their application to useful 

mrposes, Thomas Griffiths, Panton-street, London, and William Phil- 
Tipe Thomson, Lord-street, Liverpool.—Partly a communication from 
Monsieur Guion, Paris, France. 

2461. Improvements in the means or method of Securine and Launcn- 
ino Lire Rarts or Deck Houses, William Rowe Jolley, St. John’s Par- 
sonage, Birkenhead, Chester. 

2462. A new or improved Freep ArracuMEnt for Power Presses, Edward 
Thomas Hughes, Chancery-lane, London. — A communication from 
Ferdinand Deming, Waterbury, New Haven, Connecticut, U.S. 

2463. Improvements in Encines and Pumps, Andrew Higginson, Liver- 

1. 
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2464. Improvements in tools or apparatus for Expanpine Tues, Philip 
Carlyon, Denmark-hill, Surrey, and Francis Titterton, Cloudesley- 
street, London. 

2465. An imprpved construction of Cuimngy Pot, Samuel Edward Knight, 
Lordship-terrace, Clapam-road, New Wandsworth, Surrey. 

2466. Improvements in and additions to Sewina Macuines, Hesketh 
Hughes, Homerton, Middlesex. 

2467. Improvements in the Castine of Metaxs and in apparatus therefor, 
George Haseltine. Southampton-buildings, London.--A communication 
from Charles Grasser, Somerville, Massachusetts, U.S.—8th July, 1875. 

2468. Improvements in Distnrrorators, and in the arrangement for 
driving or actuating the same, Gottlicb Andreas Hirzel, Zurich, 
Switzerland. 

2469. Improvements in Ruppers, and in machinery or steering ‘gear for 
working rudders, George Daniel Davis, Woodstock-road, East India- 
rvad, Poplar, London. 

2471. Improvements in the manufacture of Matt, Alexander Sézille, 
Levallois-Perret, Seine, France. 

2472. Improvements in apparatus for SiGNALLING on RatLway TRAINS, 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from Baptiste Le Bret, Rue Lécluse, Paris, France, 

2473. Improvements in apparatus used in the manufacture of Gas, Wil- 
liam White, Abersychan, Pontypool, Monmouthshire. 

2474. Improvements in Furnaces for the Prevention of Smoke, John 
Clark, Paisley, Renfewshire, N.B. 

2475. A new or improved process of and apparatus for Pormina Screw- 
nuts and other Ho_tow Articies, Peter Jensen, Chancery-lane, 
London.—A communication from Carl Gustaf Gustafson, Jénképing, 
Sweden. 

2476. Improved means and apparatus for Tratnine and Testine Docs, 
Falle Geary, Great Winchester-street-buildings, London. 

2477. Improvements in the process and apparatus for MANUFACTURING 
Frrrous Staps by Roiiine Pressure, the said apparatus being appli- 
cable also in expressing oils or other liquids from seeds or pulps, Francis 
James Odling, Adelaide-road, South Hampstead, London. 

2478. Improved Sarery_Winpino Apparatus for Lirts and other similar 
purposes, Alexander Melville Clarke, Chancery-lane, London.—A com- 
munication from Volney William Mason, Providence, Rhode Island, 
U.S. 
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2479. Improvements in 'y for the facture of Cur Natts, 
Walter Stuart Hutton, Leeds, Yorkshire. 

2480. Improvements in machinery or apparatus for Wasninc and Scovr- 
ina Woot, Edward Thomas Hughes, Chancery-lane, London.—A_ com- 
munication from Victor Weisa, Langensalza, Prussia. 

2481. Improvements in the treatment of Ores of Leap, in the separation 
of metals contained therein, and in the production of sulphuric acid, 
Desmond Gerald Fitz-Gerald, of Loughborough-road North, Surrey. 

2482. Machine for the manufacture of RusBER BELTING, George Tomlin- 
son Bousfield, Sutton, Surrey.—-A communication from Francis Scholes 
and Peter Cowper, Montreal, Canada. 

2483. An improvement in Soldiers’ Equipment, Edward Heinson Huch, 
Brunswick, Germany.—%h July, 1875. 

2487. Improvements in VENTILATING and in apparatus therefor, part of 
which apparatus may be used for warming, John Rigby and Joseph 
Rigby, Manchester. 

2488, Improvements in the treatment of substances capable of being 
employed for the Propuction of Paper Putr, John Henry Johnson, 
Lincoln’s-inn-ficlds, London,—A communication from Charles Juron 
and Joannes Juron, Paris, France. 

2489. Improvements in Lamps and Lamp Boxes for Tram Cars, applicable 
for other purposes, Samuel Needham, Birmingham. 

2490. Improvements in WasHinG Macutnes, Walter Alfred Blake, Grange- 
road, Bermondsey, Surrey. 

2491 Improvements in machinery for Ratsinc and Lowrrinc LANDING 
Sraqes and other similar p!atforms or structures, Frederic Eliot Duck- 
ham, MiJlwall Docks, London. 

2492. Improvements in Direct-actinc Steam Pumps, Thomas King, 
Langley, Oldbury, Worcestershire. j 

2493. Improvements in machinery and apparatus for and in the mode of 
Manvuracturine Fisre from Woop, Raas, and such like materials 
James Noad, Plaistow, Essex. ‘ 

2494. Improvements in ConvERTING RECIPROCATING or VIBRATORY MOTION 
into CiRCULAR or Revotvina Motion, William Dawes, Kingston-grove 
Leeds, Yorkshire.—10th July, 1875. ; 

2495. Improvements in the Recovery and UtiLisation of ReFusE 
CaoutcHouc and Gutra-Percua, Christian Heinzerling and Henry 
Liepmann, Glasgow, Lanarkshire, N.B. 


2501. saline vabeaha in te — _—, and similar structures for 
contain: uable property, an fastenings for th , Fred 
Niblett, Hammersmith, Middlesex. ° hare ”” 

698. Improyements i apparatus for Dyscnaraina GRayw ang ot er 
oh 





MATERIALS from Vessets, Clark Wickum Mills, Montclair, New Jersey, 


U8. 
2505. Improvements in the mode of Worxixc Lace Macuixes whereby 
are envbled to produce various descriptions of fabrics not hitherto 


thereon, Leonard Lindle a 
2507. An im A ‘machine for CortiNa ‘ONICAL WHEELS, Cord Edouard 
rube, Steind Hat 








2511. Improved hanism for OpERaTina Sewinc and other Licut 
Seneee, Moses Eb West, Limeh , Middlesex.—1?th July, 
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2515. Improvements in Ser-actinc Latcues or FastTentncs, George 
Tubbs, Goodge-street, Tottenham Court-road, London. 

2517. Improved means and appliances for SigNaLiinc at Sea and on 
Lanp, Mathias Neuhaus, Strand, Londen.—A communication from 
Gustav L. Wiese, Hanover, Germany. 

2519. Imp ts in hinery for the manufactiire of Screws, Samp- 
Sr Lloyd and Benjamin William Rogers, Stourport, Worces- 

2521. Improvements in the Purirication and Decotorisation of Dye 
Waters and waters w have been employed in washing lead 
minerals, Charlton James Wollaston, Westbourne Park-road, London. 

2523. Improvements in apparatus applicable to Burners for LicnTina 
Purposes, Henry Edward Newton, Chanccry-lane, London.—A com- 
munication from Alfred Noble, Paris, France. 

2525. Improvements in Fore and Art Saixs and certain parts connected 
therewith, so as to rapidly convert them into triangular sails, Servulo 
Alvares da Silva, Minories, London.—13th July, 1875. 

2529. Improvements in the construction of Swive, Looms, Henry Lee, 
Manchester. 

2533. Improvements in WasHinc and Wrinoinc Macuines, Robert 
Thompson, Leeds, Yorkshire.—-14th July, 1875. 

2535. A new or improved instrument or apparatus for Gavaine or 
MEASURING the InTeRNAL DIAMETERS or Bores of GuN BARRELS, TUBES, 
and TUBULAR ARTICLES, Samuel Blakemore Allport, Birmingham, 

2543. Improvements in the method of and apparatus for Curtina and 
Castine Boits, Stups, Screws, and such like articles, James Henry 
Smith, Albion Works, London-fields, London. 

2545. An improved Stencu Trap, Matthew Wilson, Loughborough-road, 
Brixton, Surrey. 

2547. Improvements in Stoprers for Borries and in the modes of purify- 
ing and protecting the same, which modes of cl ing are applicab 
to other similar articles, Urban Catlow, Birkenhead, Chester, and 
Robert Hoyle, Liverpool.—15th July, 1875. 

2549. Certain improvements in Skates for skating on artificial ice or other 
plain surfaces, George Keel and John Cheshire, Birmingham. 

2555. Improvements in Carpina Enoines, Robert Taylor Heape, Roch- 
dale, Lancashire.—16th July, 1875. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2553. An improved machine for Sewinc an OversEAM or OVERHAND 
Stitcn, John Lee Boone ana Edington Detrick, San Francisco, Cali- 
fornia, U.S.—16th July, 1875. 

2565. Improvements in STEAM SUPERHEATERS, William Lee Powleson, San 
Francisco, California, U.S.—17th July, 1875. 








Patents on which the Stamp Duty of £50 has been Paid. 


2179. ExcavatineG, Peter Love, Bedford.—20th July, 1872. 
2180. Brewinc, Distituinc, &c., Philip Ronayne Conron, Lewisham, 
Kent.—20th July, 1872. 

2205. ConCENTRATING and EvaporatinG Sutpnuric Acip, &c., Hector 
Auguste Dufrené, South-street, Finsbury, London.—24th July, 1872. 
-_ ae and Siuices, John Sventiie Meany, Brixton, Surrey.— 29th 

uly, 1872. 
2194. Moutp1Nc or Constaéctinc STENCH TRAPS or S\PHON Pipes, He! 
Sutcliffe and Wright Sutcliffe, Halifax, Yorkshire.—23rd July, 1872. 
2200. Sewino Macuines, William Robert Lake, Southampton-buildi 
ge aa 23rd July, 187: 
2227. DeoporIsinc ApPARAToS, Millington Henry S , United Service 
Club, Pall Mall, London. —25th Jule tet? cheers 
2211. Wire Coverines for Securine the Corks of Botties, Henri Adrien 
Bonneville, Piccadilly, London.—25th July, 1872. 
2215. Printina, Joseph Bartlett, Middleton-street, Clerkenwell, London. 
—25th July, 1872. 
2217. Optarnrna Reverse Rotary Motion from One Centre, James 
peg Henry Somerset Mackenzie, Falmouth, Cornwall.—25th 
uly, 2. 
2231. Continuous Brakes and SIGNALLING APPARATUS for RAILWAY 
Foy George Pearson Renshaw, Park Valley, Nottinghamshire.—26th 
uly, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


= TransporTING Loaps, Charles Hodgson, Richmond, Surrey.—20th 

uly, . 

2324. Stipina Door Rotiers, Robert Griffith Hatfield cery- 
London.—24th July, 1868,” Semiatideis 

2341. Dritt Rotiers and Seep Sowers Compinep or as SEPARATE 
Macuiyes, John Brigham and Richard Bickerton, Berwick-on-Tweed. 
—25th July, 1868. 

2378. Sewino Macnines, William Robert Lake, Southampton-buildings 
SS Sa July, 1868, F 

2333. Bronzina Printep Work, Benjamin George George, Hs - 
London.- 24th July, 1868, : inibenaensteete Ns 

2444. Harvestinc Macnines, Benjamin Joseph Barnard Mills, South- 
ampton-buildings, London.—4th Avgust, 1868. 

2338. Opentne and CLeanina, Cotton, &c., John Greenhalgh, Oldham 
Lancashire.—25th July, 1868. j 


Notices of Intention to Proceed with Patents. 

905. Stocks and Dies, Henry Gibson and Mark Towell, Sheffield.—11th 
March, 1875. 

937. PHoTtoGRaPHic Apparatus, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Jules Henry Hermagis. 

939. Artacnina Horses to WHEEFL-CARRIAGES and RELEASING THEM 
THeReFRoM, Michael Rowand, Kensington Park-road, London.—13th 
March, 1875. 

954. Curmney Ports or Tops, Alfred Hooper, Portsmouth. 

958. Looms, William Bowker, Manchester.—15th March, 1875. 

963. Ptanorortes, Richard Henry Rogers, Goldhawk-road, Shepherd's 
Bush, London. 

968. CLosine AERATED Liquip Borties, Augustus Smith, Marsh Gate- 
lane, Stratford. 

969. Burrers of Rartway Carriaces, Christopher Catlow, Burnley. 

970. E.ectrric Licnt APPARATUS, Peter Jensen, Chancery-lane, London.— 
Ac ication from Stani Viekentievitch Konn. 

976. Ixsectors for Steam GENERATORS, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Samuel Rue.—1l6th 
"oo 1875. r § 

979. BREECH-LOADING FirF-aRMS, Henry Joseph Altman, Birmingham. 

988. Soar, Samuel Shaw Lewis, Scuthompion talbtanee. Lenina, ond 

on oe —_ agg a ee item March, 1875. : 

1. Street and other Meta.tic InstRuMENTS, Joseph Lee, V: 
Hampstead Heath, London. . tanita 

993. ToRNING LATHES, Robert Low, Dundee, N.B. 

998, SupportTinG Respiration and Licut, &c., Charles Denton Abel 
Southampton-buildings, Chancery-lane, London. —A communication 

§ from Henry — was B 

1000. INVALID URINALS, iam Batty, King-street, Cheapside, London. 

1004. Frepino Botrie, Edward Primerose Loward Vaughan, Msc 
lane, London.—A communication from Jules Britre.—18th March 
1875. i 

102¢. Lusricatinc Revo.vine Suarts or Axes, John Some anc 
Richardson Hayes, Bradford. srsancan 

1021. Ramway Cnarrs and Fastentnes, John Somerset and Isaac 
Richardson Hayes, Bradford.—19th March, 1875. 

1030, Ercntna on Grass, Thomas Skinner, Dalton-terrace, Gell-street 
Sheffield. - & p j : 

1034. ORNAMENTING Books, -&c., Duncan Darrock Ritchie 
N.B.—20th March, 1875. a 

1045. Stipe, Surracina, and Screw-cuttino Latues, Thomas illi 
Beverley, Sheffield. a 

a the Pa > wamy of Stram Bor.ers, William Robert 

wake, Southampt ildings, London.—A communication from C 
Wilhelm Sulzbach. mine 

1050. Sewixo and Seamino Hosiery, William Robert Lake, Southampton- 
buildings, London.—A communication from William Pearson.— 22nd 
March, 1875. 

1069. OrpENtNG and CLosina Foiprna Doors, Hilton Coupe and Edward 
Wilson, cay R 

1073. Freezisa and REFRIGERATING, Frederick Noel Mackay, Live 
and David Rae, Glasgow. " "pool, 

«> - ac arrae Alfred Henry Cramp, Southampton-buildings, 

ndon. 

1081. Steam Borers, George Hunter Leeds.—24th March, 1875. 

1088. Purotne CyLinpers of Stram Esaines, Alexander Brown, South- 
ampton-buildings, Holborn, London.—A communication from Alex- 
andre Joseph Gravelaine-Malorey and Louis Coly. 

1090. Rartway Coup.inas, Louis feerne, Victaria-chamhers, Westminster. 
~. March, ps e ‘ ror 

1123. LIFTING an WERING GEAR, &c., Gearge Wightyic el, Wew- 
-egatle-ypon-Pyne.—27th Margh, 1875. 2 Welty Rondel, 1 
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1145. Grispinc Corn or Grain, Michael Henry, Fleet-chambers, Fleet- 
~ eS eS Sas ee 


1168. Purine on Trix, &c., Robert Barclay and John le , College- 
hill, Cannon- Londo: y see 5 H 


m.—Partly a commu: enry 
Baber.—3lst March, 1875. 

1180. Draw and Borrer Apparatus for Rattway Roiiine — Albert 
Benton a See Hotel, St. Pancras, London, Louis 
Sterne, V! bers, Westminster.—Ist April, 1875. 

1196. Securtne Trres to Rartway WHEELS, John Octavius Butler, Leeds. 
—2nd April, 1875. 

ay ga Macutne, Joseph Alexander Guivet, Troyes, France.—3rd 

il, 1875. 

1290. Breecu-Loapinc Fow ine Pieces and Riries, Edwin Hi 7 
Brook-street, Kennington-road, Lambeth, Surrey.--9th April, 1875. 

1353. Printinc Macuinery, William James Ingram, Strand, Westmin- 
ster.—14th April, 1875. 

1407. Fastentnes for Soxitarres, &c., Joseph George Rollason and John 
Wood, Birmingham.—l7th April, 1875. 

1496. Bixpine and Borperixc Bonnets, &c., Leopold Hirschfeld, Spencer- 
street, Goswell-road, London.—23rd April, 1875. 

1544. Cow. for Preventinc Downwarp Dravuents in Cuimneys, John 
Catheroll, Newcastle-upon-Tyne.—27th April, 1875. 

1579. RectiuingaR SewinG Macuine for Hosiery, Joseph Alexander 
Guivet, Troyes, France.—29th April, 1:75. 

1695. Excavator, James Deas, Glasgow, N.B., and Andrew Nairn, Cross- 
hill, N.B.—7th May, 1875. 

1825. PuorograpHic Printinc Frames, Alexander Melville Clark, 
Chancery-lane, London.—A communicatien from Claude Léon Lambert. 
—l7th May, 1875. 

1955. Pourirication of Gas, George Thomas Livesey, Old Kent-road, 
Surrey.—28th May, 1875. 

1990. Stee. Pens, &c., William Nelson, Birmingham —3lst May, 1875. 

2050. Furnace Bars, Robert Toop, Bournemouth.—A communication 
from Charles Toope.—3rd June, 1875. 

=, Buiip1ine WALLS, John Carrington Sellers, Birkenhead.—9th June, 
1875. 


2166. Bep-covertnc, &c., Charles Hamilton Turner, Shirley Lodge, 
Albion-road, Stoke Newington, London, and Matthew Wilson, Lougb- 
borough-road, Brixton.—12th June, 1875. 

2233. SHEARING SHEEP, William Michael Glynn Turquand, Denbigh- 
place, Pimlico, London.—17th June, 1875. 

2337. Sirtinac, WasHIna, &c., John Twist, Quality-court, Chancery-lane, 
London.—26th June, 1875. 

2343. Drawina Orr Water for Conpenstna Ewnatnes, &c., William 
Stevenson Macdonald, Manchester.— 28th June, 1875. 

2380. Sotes and Hees of Boots and Suoes, William Jackson, Caroline- 
street, Eaton-square, London. 

2385. PNeumatic Sianas for Rattways, Austin-chambers, Marylebone- 
read, London.—30th June, 1875. 

2405. Pyeumatic Brake, &c., George Westinghouse, jun., Chancery-lane, 
London.—3rd July, 1875. 

2413. Manuracture of Ice, David Coughlin, Lambeth, Surrey.—3rd July, 
1875. 


2425. Workine the Brakes of Rattway Trains, &c., Richard David 
Sanders, Birmingham. 

2431. Guarp for THRASHING Drums. John Potterton Fison, Teversham.— 
5th July, 1875. 

2438. Winpino Macuinery, Edward Ormerod, Atherton.—6th July, 1875. 

2446. Fittinc Borries, &c., with AERATED Liquips, &c, Emma Jane 
Thom, Pendleton. 

2449. Butrons, &c., Edward Mincher, Pear Tree-street, Goswell-road, 
London. —7th July, 1875. 

2468. DisinTEGRATORS, Gottlieb Andreas Hirzel, Zurich, Switzerland. 

2477. Fiprovs Siass, Francis James Odling, Adelaide-road, South Hamp- 
stead, London. 

2479. Cut Naits, Walter Stuart Hutton, Leeds.—9th July, 1875. 

2487. VenTILaTINnG, John Rigby and Joseph Righy, Manchester. 

2492. Direct-acTINc STEAM Pumps, Thomas King, Langley, Oléebury.-- 
10th July, 1875. 

2495. Recovery and Utiiisation of Reruse Caoutcnovc, &c., Christian 
Heinzerling and Henry — Glasgow. 

2501. Sares, &c., Frederick Niblett, Hammersmith. 

2503. DISCHARGING GrRalIN, &c., from VessELs, Clark Wickum Mills, Mont- 
clair, New Jersey, U.S. 

2505. Workinc Lace Macuives, Leonard Lindley, Nottingham.—1l2th 
July, 1875. 

2513. Compounns for Denta Piates, &c., Linus Orton Thayer, Montreal, 
Canada.—A communication from Volney Smith.—18th July, 1875. 

2529. SwIvEL Looms, Henry Lee, Manchester.—1l4th July, 1875. 

2553. SEWING an OVERSEAM or OVERHAND Stitcu, John Le Boone and 
Edington Detrick, San Francisco, California, U.S.—16th July, 1875. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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,*« Specifications will be orwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-oflice, “= h 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


125. Merauic Cartrinaes, W. Brookes, Chancery-lane.—A communication 
from A. C. Hobbs and J. Orcutt, Bridgeport, Connecticut.—Datit Vith 
January, 1875. 

This invention consists in forming an annular groove or recess in the 
reinforce cup in a cartridge case, by which a space between the exterior 
surface of the cup and the inner surface of the case is made to prevent 
the gas penetrating between the cup and the case in firing. 
$21. Tarprnc Screw Tureaps, R. Taylor, Oldham.— Dated 28th January, 

1875. 


The spindle to which the tap is secured is turned round pry <= | 
in opposite directions by a driving strap and three pulleys, one of whic 
is fixed to the spindle and the other is provided with internal teeth 
gearing into a carrier pinion which drives the spindle. The —_ is 
moved to and fro over the pulleys by a self-acting apparatus actuate by 
a slide. 

829. Brakes, A. Burdess, Coventry.—Dated 28th January, 1875. 

This invention consists of the following mechanism for automatically 
working the brake blocks when the buffers and buffer _ are brought 
into operation. On the buffer rod is an arm, the folded en of which em- 
braces the free end of a lever parallel to the buffer rod or cam or “‘ rise 
on the said lever, when the buffer rod is pressed inwards drawing the 
said levers towards the buffer rod. On the said lever is a short horizontal 
cross lever, the free end of which is nearly in contact with the face of the 
wheel. When the buffer rod is pressed inwards this cross lever is made 
to bear against the wheel, which wheel by its onward motion gives motion 
to the said cross lever, the motion of the latter being transmitted to a 
cross connecting rod parallel to the axle of the = of wheels, so as to 
draw the said cross connecting rod inwards. is cross rod carries a 
fixed loop, in which loop a pin on a cleat on the buffer rod engages. When 
the cross rod carrying the loop is drawn inwards by the action of the 
cross lever the cleat is forced inwards and the brake block brought into 
operation. The cross lever is made to operate cleats on the buffer rods at 
both ends of the carriage, so as to simultaneously work the brake blocks 
of all the wheels of the carriage 
2434. Openinc anv Prepartna Cotron, @. Haseltine, Southampton- 

buildings, London.—A communication from R. Kitson, Lowell, Massachu- 
setts. — Dated 5th July, 1875. 

The First of said invention consists in certain improvements in 
machines for opening cotton and other fibrous substances which relate, 
Firat, to a novel method of hanging beater discs so as to avoid strain w 
their shaft bearings and cause them to be balanced | each r, 
Secondly, to the combination with a single delivery spout for the opened 
cotton of two sets of dises. Thirdly, to the combination af each set af 
discs of the thaching with a revolving screen cylinder for forming the lap. 











FT 


a F FS Ie 





l. 
3, 
6 


ae 


ow were Ve eS 


Jcty 30, 1875. 


THE ENGINEER. 








an inclined receiver 

or Second part of said invention relates to the beaters used 
for and beating or preparing fibrous substances, and 

the objects of are, first, to make the shaft and arms of the 


which cause bea’ 
said invention also relates to the beater used in ‘machines for opening and 
preparing cotton or other fibrous substances. 
. Prorectine BUILDINGS AGAINST FIRE AND FOR VENTILATING THEM 
‘AND SUPPLY ING THEM WITH SrEaM, ALSO VENTILATION OF Surps, W. 
R. Lake, South b London.—A ae gene loge A, 
Coleman, Providence, U.S.—Dated 9th December, 1874. 
One object of this invention is the tion of all of the buildings in 
a town or district, or a portion of the same, and another object is the 
supplying of such buildings with steam for motive power and for heating 
purposes. Another object of the — a pen is the ventilation of ware- 
houses, stores, and other buildin, d steam 4 and other vessels. 
In practising the said invention P eaveuter places in the centre of the 
district to protected a sufficient number of boilers, and with these 
boilers are connected a series of main pipes, which extend through the 
streets, roads, or of the said district; the buildings to be - 
vided or suppli steam are vided with pipes extending in 
various direetions, nes communica‘ with the street mains; these 








pipes are provided at various points with means for attaching hose thereto, 
or with a series of perforated pipes or s klers, through which steam 
can be forced into any room or ion of a building to extinguish a fire 


therein. For ventilating factories, warehouses, and other buildings, the 
said pipes are connected with air pumps arranged at their central 
station. In warehouses or stores containing grain or ether substances 
which suffer deterioration from want of ventilation the inventor can 
arrange the perforated pipes to di the air into the mass or body 
of the said grain or other substance. In applying the said invention to 
steam ships and other vessels, the pipes are so arran as to connect all 
parts of the vessel to be rata wit water, air, or steam, with p 
or engines for - em A or iquid ; and in shi carrying cargues 0 — 4 
or other q ventilation during transport, the 
inventor introduces mony Terornted pipes into and poe Se the said sub- 
stances, so that all parts of the same shall be plentifuily supplied with 
fresh air. 
4253. Grapyers ror Raisinc SupmMarine Cases, W. C. Johnson, Old 
Broad-street, London. -Dated 10th December, 1874 
The object of this invention is to cut the cable and to raise one end 
only. The shank is similar in form and size to that of a grapnel ordi- 
narily used for recovering cables. At the base of the shank are formed 
strong deep tapering jaws preferably two in number, in cach of these 
jaws is placed a hin clip, capable of receiving the bight of the cable, 
the inner surfaces of whith are roughened or grooved so as firmly to gri 
the interposed cable. A bolt of lead ur other suitable material is li 
inder the clip so as to keep it in the best position for receiving the ai, 
and a steel spring keeps the sides of the clip pressed firmly st the 
cheeks of tapering jaws. The prongs are made wide at their so as 
= guide fey: cable into the before-mentioned clip Near one end of this 
» is situated a V knife, which is similar in construction to that in 
winsty cutting grapnels. 
om. | Force Pumps, 7. S&. Truss, Eastbourne.—Dated 31st December, 
1874 





These im peeremante consist of an arrangement of force pumps and 
machinery for working the same, which machinery is constructed to give 
the mechanical wedge action direct on the plungers of the pumps, or 
indirect by means of levers, whereby a number of such pumps with 
pane of a given diameter, but less than the pistons of the engine to 
»e driven, are worked with the force that would otherwise be absor by 
one of such thus sup to obtain any given Bragg by these arrange- 
iments a continuous ow < of ates or other fluids can be supplied, 
s stained, and incre: under any first given or other pressure, to 
constitute the motive power for engines. 

91. Puriryine Liquips, G. Mackay, Edinburgh.—Dated 11th January, 

1875. 


The features of novelty which constitute this invention are purifying 
liquids by a solution of per-salts of iron, with or withdut the addition of 
sub-salts, and alkali or alkaline earth, utilising the impurities precipitated 
from the liquids as well as other waste or bye-products, and obtaining 
a per-salt of iron. 

92. LireBoats, Rarrs, aND LOWERING AND LAUNCHING THE SAME, R. 
Atkins, Cowper's-court, Cornhill.— Dated 11th January, 1875. 

The improvements consist in the construction of lifeboats or rafts for 
the use of vessels ; the lifeboat is made in two pieces hinged together 
and capable of being closed, and carrying sails, masts, and other appli- 
ances for working the boat, and ae water, lamp, and distillin 
apparatus with liquid fuel, ‘&e., of which can be closed and protested 
from injury in the vessel and easil y available when ired foruse. The 
raft is made in three pieces hinged together, whi when folded and 
closed form one block, and in which state it can be utilised [for various 
purposes*) when not required for use as a raft. The launching of the 
lifeboat or raft is provided for in the vessel by the construction of a turn 
table on deck on which the boats or rafts are stowed. The davits of the 
vessel are made to lower down at their heads, and are made to return to 
their original position after the boats are detached from them. 

93. a Buiipinos, J. F. Mackenzie, Wigan.—Dated 11th January, 
187 





A a" of the shell of the cast iron stove or apparatus is constructed 
with a series of hollow pyramidical or cone-shaped § pe nog The heat 
and flame im = the internal, and the cold air upon the external 
face of these pro: — ons. The stove is also inte by hollow cast iron 
tubes or ving internal ribs or flanges protrudin, gay = 
and with or hy corresponding grooves externally. Cold air to be 
heated Pee th through these tubes or es. Between the chamber 
contain he stove, and the outlets which convey the warmed air to 
the building intended to be heated, a —— screen or mid-feather is 

placed, so constructed of fire-clay as mt a large extent of that 

ane to the actien of the heated Ay in its exit from the a tus. 

And on the side of this screen furthest from the stove, is a cold air inlet, 

with valve or damper, to regulate the admission of cold air, when re- 

quired to incorporate with the warmed air. 

9%. Compressinc Arr AND FoR Raisinc AND Forcinc Liquips, BE. Row- 
lund, Mancheste:.—Dated 11th January, 1875. 

The features of novelty in this invention consist of a peculiar construc- 
tion of air pump having the inlet valve fitted in the hemispherical end 
of the piston which is always surrounded by water or other liquid in 
order to insure that the cylinder shall be completely emptied of air at 
each and every stroke of the piston—and in the arrangement and con- 
struction of what is called a receiver, into which the liquid to be raised 
or forced vitates, such receiver being fitted with inlet and outlet 
valves worked b: a tumbler — and with a float which being con- 
nected to counting tes the quantity pes through 
the receiver. The liquid being calued from the receiver by the pressure 
of air or by steam pressure. 

97. PREVENTING SPLASHING WHEN WALKING, J. Rowley, Camberwell.— 
Dated 11th January, 1875. 

This invention relates to improvements in the method of constructin 
and applying guards or shields around the heels and soles of boots anc 
shoes to protect the wearer from splashing the clothes when walking in 
muddy or dirty streets or places For this purpose a guard er shield is 
attached or a usually to the back part of the heel of a boot or 
-~ although such shield may, if desired, be applied around the sole 
also. 





98. Fastentncs ror Boots anp Sxoes, &c., M. Jenkinson, Grantham. — 
Dated 11th January, 1875. 

This invention consists in forming one part of the fastening of a plate 
with a hole therein to receive the other part of the fastening which is in 
the form of a hook to enter the hole in the plate or to over one edge 
thereof ; this portion of the fastening | being formed with a spring step 
to prevent the two parts of the ig from b identally dis- 
connected. 

100. Rivers ayp MACHINERY FoR MANUFACTURING THE SAME, ALSO 
INSERTING Rivers in LeaTueR, &c., W. R Lake, Southumpton- 
buildings, London.—A communication from M. Bray, Boston, U.8. 
—Dated 12th January, 1875. 

This invention relates to an improved rivet, and consists in constructing 
the rivet with a hollow or tubular shank or body. It also relates to a 
machine for performing the operations of cutting a blank from a coil of 
wire forming on one end a head, and on the opposite end a conical recess 
or countersink ; and to a machine for d out the body of the rivet. 
It also relates to the manner of setting the tubular rivets herein described. 
And to a machitie for setting the rivets. 

101. Propuctne Gas ror HEATING AnD ILttumiNatTiNG, D. A. Fyfe and W. 
H. Bowers, Manchester.—Dated 12th January, 1875. 

The inventors feed coal-dust or other gas-producing substances into a 
fiat bottom retort, in which a chain - «~< porn ye ame rs work. For 
— purposes the gas is subsequently passed P highly heated 
retorts. 


308, Cc Goreme Enaines, 7. C Flitcroft, Rochdale.—Dated 12th January, 


This invention relates to the construction of carding engines used for 
carding cotton and other fibrous subtances ; and consists of an arrange- 


* The words “for various purposes” are found in the copy of the 
Shetdoeent. delivered by the applicant, but do not appear in the original 
a ent 








ment of mechanism applied to the “coiler” for the se of 

pinion which drives the cylinder of the ahaa 
gear, and thus stopping its whenever a sliver breaks. 
108. Srorrerino Bort.es, 7. See, Hates, & Baie, at sate, 


Shi .—Dated 12th January, 1 

ub teeadion seates te foemploying a tap Std in the nec. of the 
bottle or vessel, enabling the closing, and emptying of the same. 
104. CrkcuLar AND OTHER Comes, W. H. France, Bradford.—Dated 12th 

January, 1875. 

This invention relates to coi cembs with a double set of tecth 
or pins made flat at the base, tapering to a point, or reund and rig & 
the teeth are fitted first in a row in a metal plate, aud other similar 
or pins are fitted next to them between the spaces or = 
touching the teeth until the taper ends leave spaces for the fibres to pass 
through, as combs ab a number of points and spaces to the 
lineal inch. 


105. Inon, STEEL, AND OTHER Metats, W. A. Lyttle, Hammersmith,— Dated 


12th January, "1875 
the . pelvis & copper, 


The features of novelty are as follows i 
t iron from crushed or powdered ore aed ot with powdered fuel 





the bearing, its lower nearly es Se oe 
ee eae etaiee tee relletenetinn of” excess of oil on the 
journal. Thirdly, a stopping-bar to take up or any undue endwise 
motion of the car on ite axle, said bar being ited in or near the middle 





to facilitate its t, and held in place by projections 
on the housing or box jb Oil is d Aa 
by means of wicks or webs of Lg ele < ee ee, 





ire aoe peta A —— Se Beans oo te Se 
capillary action, distribute surfaces. Fourthly, a 

notch or mony Sy te said bar, by means of which the examination 
of the the amount of wear thereof observed 
without vipen ood the combination with the 


, the 
oil reservoir in which the reserve of oil is held, ne ee ee 
bottom of os having falet of an te ~~~ chamber attached to said 
reservoir an ng oon openings 
are so disy d'that tho oll is held in reservoir by atmo- 
epberic, ~ and only fed out as nee-ied, ther 
i rack, Sixthly, the comatnation with ee the 








zine, tin, antimony, and other m 
and fluxes, such Sa mes lients being consolidated ‘into lumps in 
accordance with the various letters patent of a t-~ for a ey 


ante, a plate for excluding dust where the axle enters the 4 
plate being in two parts set in a frame, and held — the axle by “the 
d action of gravity an4 « spring enclosed in said frame. 








in the smel! of iron. Secondly, ying to above: 
other metals the use of the same yan f dealing with poumuet & and 
consolidated i jients without fusion or lt with 


the principle d down in the specification of the letters patent numbered 
2984 of last Year. Thirdly, the use of a as the 
means + refining the ates metals smelted by this process, and om of 
converting the reduced or smelted iren made by this process into malleable 
merchant iron or steel. Fourthly, the use of powdered iron produced by 
as the means of reducing or smel! the ores, oxides, 
alien @ chorides of various other metals, with or without the 
admixture of carbonaceous matter. 
106. Pires ror Smoxina, F. A. De Burgh, Beawmont-square, Mile End- 
road.—Dated 12th January, 1875 





The inventor accom: es by o at means ;—The bowl and 
smoke tube are made in the ordi He then bores or drills two 
air tubes or passages parallel with “quite independent of the smuke 


tube and running from the front end -+ lerneath the bowl, which tubes 

or passages may have a square or round end at the mouthpiece, 

108. Motive Power Enorves anp Pumps, A. Higginson, Liverpool.— 
Dated 12th January, 1875. 

The invention relates to motive power engines in which the crank is 
contained in the piston, such piston having a compound motion ; and 
consists :—First, in forming the piston with a tongue working in a well 
or chamber in the cylinder. Secondly, in providing the piston with contact 
pieces projecting from and across its periphery. bearer in supplying 
and cut ting off steam by means of a slide-valve operated by the governor. 
Fourthly, in admitting steam into the well to act on the tongue piece 
before the end of the stroke. 

109. IxpicaTinc, REcoRDING, OR REGISTERING GARMENTS IN LAUNDRIES, 
H. Russell, Ramsgate. —Dated 12th January, 1875. 

The apparatus consists of tablets or similar surfaces with graduated 

dials or sections with pointers, indexes, studs, or cursers. 


110. Crusninc or Repvucinc To ImpaLPaBLeE Powper, F. Cole, South 
Hackney.—Dated 12th January, 1875. 

This consists of a combination of rollers for crushing the material, 
scrapers for cleaning the rollers, combs for cleaning the iron bed upon 
which the material to be crushed is laid, a shovel for removing the 
crushed material, and a sieve for sifting it before packing. The appa- 
ratus may be worked by hand, steam, or water as desired. 


111. Vessers ror Hotpine Liquips, W. M. Gee, Strand.—Dated 12th 
January, 1875. 

A square or other shaped case is fitted with a vessel having parallel 
sides, or slightly bellied in section, with apertures for holding a glass 
gauge upon the outside in a vertical manner for indicating the height of 
the contents. The vessel has an inclined bottom and is fitted with a 
—— tap so arranged that the dregs or sediment can be kept back as 
desi 
112. Cement, J. C. Sellars, Birkenhead.—Dated 12th January, 1875. 

The kind or class of cement to which this invention relates is that 
employed for repairing, coating, lining, and setting gas retorts, and other 
vessels and structures subjected to to heat, and is now well known as 
Sellar’s plastic cement. A good quality is produced by mixing silicious 
sand pa silicate of soda pod tash. An excellent quality is produced by 
mixing silicious sand, phate of baryta, and silicate of soda and 
potash. 

118. Larrice Framework ror Raitway Carriaces, Buitpinas, &c., 

Rideal, Manchester.— Dated 12th January, 1875. 

This invention consists of a framework of — and cross pieces of 
timber, metal, india-rubber, or other subst binations of them 
of any section or size, tubular or solid, straight, os or irregular, 
secured together by bolts or otherwise. 

115. Kyirrive Hats, Caps, &c., A. M. Clark, Chancery-lane.—A commu- 
nication from A. Reed and B. T. Mulligan, New York.—Dated 12th 
January, 1875. 

The invention relates to the knitting of hats, caps, hat bodies, and 
other articles, and to machinery for — § A the same. The knitting is 
accomplished by means of machinery having a circular needle ring, eac! 
needle employed being supplied with its own thread, and the course of 
the knitting proceeding through successive oscillations through parts of 








a —_ under the control of adjustable patterns, arranged wpon a 
revolving drum, in such a manner as to govern the extent of the succes- 
sive tory motions of the ni ring. 


116. Inpicatine THE Direction AND Speep or Revotvine Suarts, W. 
Chadburn, Liverpool. — Dated 12th January, 1875. 

In order that the indicator may show only the mean variations in 

speed, and not by sudden pulsations exhibit every 


127. ASCERTAINING THF bie eg er Hor Brasts, 2. Main, Glen- 
garnock,— Dated 13th Jantury, 1875. 
The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 


129. Soaps, W. Green, St. Lawrence, Thanet.—Dated 13th January, 1875. 
This invention consists in the production emollien 
and curative Te Hy by the admixture therewigh of a percent- 
age than heretofore —— of seaweed or extracts thereof, or similar 

uivalent tt d wheaten flour, or similar matters, 
together with soluble Gass, liquid quia, silicate of soda, or the 
ueous solutiun of any of the chemical or commercial varieties and f forms 
silicates of soda or potassa, and other ingredients, as rosin, 
steatite, é&c., which while earisting to give firmness to such soape will 
not neutralise the properties of the matters 
employed; also the production for such seupenee of # saponuceous 
fluid or paste, by the admixture with seaweed or rs matters of 
ingredients as before described, together with partially 
saponified farinaceous ‘regetable, animal, Le er or ether 


eo 











cheap or refuse t- le matter. Se processes are described 
sho F es of applying the Savention to ordinary houschold 
glycerine, tar, 





soaps, a comet 

saccharine, a Z, and other special or — soaps, and soap powder. 

A mode is also described of mixing such matters with soa) made 

cold process and also by grinding or equivalent mcaus ; withen 

The inventor further claims the admixture of such matters with all kincs 

of soap ae made, when from fifty to one hundred, or from one 

three hundred per cent. and upwards of seaweed, or extract, 

or mt to matters are employed. The invention also comprises certain 

modes of treating seaweed or similar matters for obtaining mu: 

pulp, or powder ; also the use of vacuum or other apparatus for 

or meltin ig such soaps or fluids at a low temperature ; also the use ci 

stirring we tating appliances driven by power in the manufacture or 

treatment of such soaps and fluids ; also certain a) 

ing such soa ~—. ae of appliances for ——s 

cutting, and figuring, which seeing, F soaps : 

certain terms as seaweed soap, and equivalent aia are employed 

for distinguishing those soaps from others. 

180. Axte Boxes, 7. North, Hitchin.—A communication from 0. Towlin- 
son, Parel, Bombay. —Dated 13th January, 1875. 

Thisinvention consists of further improvements in the newand improved 
axle-box and appliances appertaining thereto, of which a specification, 
dated 28th August, 1872, No,  *, has already been filed. The features of 
novelty of these iinprovements are, First, a centre to: e of iron, cast in 
the groove in which the washer is fitted ‘in some axle-boxes now. in use. 
Secondly, a slot or groove in the lower parts of the wooden washer (which 
in the present invention is made in two pieces fitting together with single 
lap joint). Thirdly, a packing or ye on each side of the brass 
bearing formed by a yosulies cha eng ed the top casting of the 
axle-box. The advantages of this + te t the centre tongue being 
higher than the inner and outer flange of the groove effectually prevents 
on the one hand rain drift from getting into the axle-boxes and a conse- 
quent overflow of oil, and on the other hand prevents the oil in the axle- 
box from escaping to the outside. It also ‘ectually excludes dust and 
a a the interior of the axle box. (If wr “y desirable one or twosmall 

noles can be drilled threugh the bottom of the outer of the two grooves, 
which are formed by casting in the centre tongue, so as still further 
to provide for the escape of rain water.) The packing or stuffing 
boxes moreover provide for a more complete, simple, and inexpensive 
system of lubrication than in any existing appliance of which the inventor 
is aware. 

182. Creaninc Knives anv Forks, 2. Jucker, Rochdale.—Dated 13th 

January, 1875. 

The novelty of the invention consists in the arrangement within the 
interior of a casing of two travelling endless brushes, which act upon 
knives and forks sented to their action through suitable o; in 
the outer case. e supports or journals for the blocks, mak es yt, the 
brushes are carried, are so arranged that they will allow the working sur- 
faces of the brushes to act upon the blades of knives for the purpose of 
cleaning the same, until the bristles of such brushes are worn away. 

184. Brakes ror PeraMbuators, J. 7. Staniland, Bury St. Bd is.— 
Dated 13th January, 1875. 

The inventor ae oe over and near }-4 the forward wheel a bracket 
piece with a r recess on its under side to re- 
— a loose ball, or it m be * as of Apagen pod er other equivalent 

ic material. oat may to a cord which is led under the 
perambulator an and = wee the h handle 124, and can thus be operated by 

e 

















< speed, he transmits the motion derived foom the engine or shaft to be 
ded through a circular mercury box to the mechanism that works 
e indicator. 

117. ConDENSING CARDING Enoines, R. T. Heape, jun., Rochdale.—Dated 
12th January, 1875. 

This invention consists in an arrangement for preventing strands 
of material from being broken by the lashing or entanglement of loose 
fibres. 

110. ee Screens, H. Brinsmead, Ipswich.—Dated 12th January, 


a to this provisional specification screen cylinders are con- 
structed of several helices of wire, and the cylinder so made is cleaned 
by means of a single helix entering between the spaces of the wires 
forming the screen cylinder. 


120. Convertine Cast inom, Wrovant Tron Scraps, OLD Ralts, nto 
Steer, &c., th ‘born. —A communi- 
cation "from Sountine “and Forges Fn ‘Terre Noire La Voulte and 
Bességes. —Dated 12th January, 1875. 

The features of novelty of this invention consist in converting old 
rails, axles, tires, and such like materials into steel, or metal having the 
properties of steel, by meltin; aay in a Siemens-Martin furnace a 
certain quantity of iron con less than one-thousandth of phos- 
eran B with a proportion of the — old rails, axle tires, and such like 

rials, and then throwing into the mass and during ‘the running off 
ro J of ferro-manganese or ferro-silicium, in such quantity that the 

— ited metal shall contain 1 per cent. in weight of manganese or } per 

cent of silicium. 

121. Lock-stitcw Sewinc Macnives, J. H. Smith, Lansdowne-road, 
London-jields,— Dated 9th January, 1875. 

This invention relates to improvements in the presser, take-up, = ag 
and its carriage, feed and loop catch, of lock-stitch sewing 
The presser is held down by a flat blade s , the take-up is eftected by 
a lever worked by a cam, the shuttle is pro’ ded with a spring hook for 
taking up slack of the under thread, and its carriage is fitted with a lever 
for holding down the shuttle or for throwing it up by hand, the said 
lever operating as a retarder of the loop passing over the shuttle when 
the machine is used for chain stitch. The four-motion feed is worked by 
a vertical and a horizontal lever jointed ther, the vertical lever being 
moved by a crauk and having a fulcrum that can be shifted to vary the 
feed. A loop catch is provided to enter the bulge of the needle thread in 
front ef the shuttle, rendering a pause of the needle unnecessary. 

18. Fama Liquors, R. R. Holines, Windsor.—Dated 13th January, 


This Srentiin relates toa mixture ef aerated liquors with spirits in 
the same bottle, so that oue decanting serves to give the mixed drink of 
the required and quality. 

188. ppemnanate Enornes, 7. Casson, Portmadoc.—Dated 13th January, 


This, —— consists in so arranging the trunnion or fulcrum of the 
beam of a hydraulic engine that the leverage = — _ the 


to the lool to. the e: ture of ven oud be proportioned 
i to be. ited, ‘and that, when, pad 6 to be a 

coe or yy -F thus utilising the the bak 
126. Journat Boxes ron Raruway Cars, J. N. Smith, Jersey City.—Dated 


13th January, 1875. 
The features of novelty which constitute this invention are, First, a 











stop so combined with the two parts of the ball-and-socket joint as ‘to 





185. Punuricarion or Coat Gas, H. Y. D. Scott, Baling.—Dated 13th 
January, 1875. 

The objects of this invention are, aan, the removal of the carbonic 
acid from the gas by means of mi = Secondly, the breaking up of 
the bisulphide of carbon ; and, Thirdly, the abstraction of carbonate of 
ammonia from the gas liquor. 

186. Preventinc THe Exp.osion or Gas in THE Storage, @c., oF 
GASEOUS OR INFLAMMABLE O1L oR Spirit, G. XK. F. Sinibaldi, New- 
cross.—Partly a communication from P. Sinibaldi, Paris.—Dated 13th 
January, 1875. 

This invention relates toa novel -~ ¥~ of, an tus for, prevent- 
ing explosions of the generate: d from’ aban and o a 
gaseous and inflammable materials in the s or 4 
measuring and delivering of the same. The said invention conclsts, 
First, in storing the oil or spirit in such a manner that to be Tr 
therefrom it must be d the i of 
different specific gravity, so that there is never any empty he in the 
vessel above the liquid, and therefore no gas can be generated 
from the said liquid in the vessel. The said invention also consists in 
apparatus com) of a cistern or reservoir of iron or other suitaole 
material in which the petroleum and other oil or spirit is stored, and from 
which the same is drawn off ready measured. 

137. Dravont THROUGH CiaaRs, G. H. Lewis, Clapton Park.—Dated 13th 

Sie bate at elty ef this inventi ching 

feature of nov e invention consists in n a 
transversely through the end of cigars by means of a small a— Fa 

Cogs ee omeser gues, so as to fazilitate the smoking of the said 

cigars. 

188. Extincuisuine Fires, J. 1. Johnson, Lincoln's-inn-feldls.—A commu- 
nication from R. Banolas, Madrid.—Dated 13th Janeary, 1875. 

This invention relates more larly to that description of appa- 
ratus or means for ex fires, for which letters patent were 
granted to John Henry Jo! ¥ date the Ist of December, oe 
(No. — ists of an i d mode of constructi: 
of that c and of an improved composition of the chontel a cl 
be used therewith, and also of certain arrangements for —s the 
transport of the apparatus to the place where a fire has broken ou 
189. Puncninec, SHeaRine, anp Riverine Macuines, G. H. Tie 

W. B. Leachman, Leeds.—-Dated 14th January, 1875. 

The piston rod or steam cylinder forms ram for hydraulic cylinder 
above or below steam cylinder. ry water in hydraulic cylinder ui acts on 
the ram in its interior by means of a plunger. The pressure is given tu 

Sasi Sees in —_ by — ee Babe less diameter than ram 

con ig a plunger space for A to ma 

chines, to machines for riv ry sides byrmeane of brackets carry. 








ing the apparatus, also a 
140. Navicatine THE ATMosPHERE, J. O'C. Cave, Weston-super-Mare.— 
Dated 14th January, 1875. 
apparatus rests ty two vertical shafts of different 
and which are vely fitted at ty about their’ 

upper extremities with a set of Hides, ane oF wings, te 
panera eee A revolve around a 


—< e are - 
of inclination of the shafts, a lever or other contrivance being employed 
for that purpose. 


* The No, which is omitted from the abridgment is 3541. 
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141. Avromatic Governor or Steam Reoutator, Steam Gauce, SareTy 
Hires Steam ALARM, 


VALVE, AND J. OC. Cave, Weston-super-Mare.— 

Dated 14th Je 

The objects of this are effected by means of a which 
wides ioe & lindrical valve. The external end of piston is 
lo aded and usted to suit desired pressure, the internal end of the 
same attached to a cover, or door or variable 
pressure of the steam in the boiler nlates the pressure thereof on its 
way to the engine, and acts in a manner on the piston, the steam- 
way to the en; being thus opened or closed to the varying 


gine according 
pressure in the boiler. This invention is also applicable, as will be well 
understood by mechanists, te the other purposes mentioned in the title. 


142. Se.r-Lockinc Switcnes, J. Armstrong, Rotherham. — Dated 14th 


January, 1875. 

For this pu the switches are so formed that it is impossible for 
them to be ted whilst a train is passing over them. 

148. Boat Lowerino Apparatus, EB. P. Stokes, Barrow-in-Furness.—Dated 
14th Junuary, 1875. 

There is a roller on deck, with rope passing round same to davits, and 
thence to bow and stern of boat ; there is also a sheave pulley by side of 
roller, with cerd round same for releasing and securing roller. A self- 
acting locking pin is attached to boat and davit ropes bow and stern, so 
that as soon as the boat teuches the water she is free. 

144 Propucine PLATES oR SURFACES CONTAINING INSCRIPTIONS, MARKS, 
on Devices, R. Mallet, Westminster-chambers.—Dated 14th January, 
1875. 

This invention relates to an improved process for the economical pro- 
duction of plates or surfaces of brass, brenze, or other metals or alloys, or 
metals or alloys combined with phosphorus, containing inscriptions or 
numbers, or both, and pr ting the ch ter of such plates —— 
duced by the engraver on metals. According to the ordinary me’ of 
producing plates of this description, the numbers or letters are usually 
sunk or incised by hand below the surface of the plate, the cavities bei: 
afterwards filled up with black, red, or other wax, or like resinoi 
material, by which the inscription becomes apparent and legible. Now, 
this javention has for its object cheapening the production of such plates, 
and, consequently, extending the demand for them by the substitution of 
mtn Na means for the s) labour of the engraver. For this pur- 
pose the inventor proposes to cast such inscribed plates with the sunken 
characters already sunk beneath the general surface of the plate, so that 
the sunken parts have simply to be subsequently filled up level with the 
wax or like material and the surface of the plate polished off as in the 
ordinary manner. In carrying out this invention he employs a peculiar 
process for moulding and casting, combined with certain mechanical 
arrangements for ayy A and perfectly forming the mould fer the cavities 
forming the letters or devices in or on the plates, together with certain 
other apparatus for rapidly changing the model, from which numerals or 
marks are to be moulded. 

145. Sprivc Scarr Cup or Apsuster, W. Nelson, Biriningham.—Dated 
14th January, 1375 

The novelty of this invention consists in making scarf spring clips from 
two pieces of metal by the use of lateral arms, the said lateral arms form- 
ing a part with the body of the clip. 

146. Looms ror Weavine, W. Morgan-Brown, Southampton-buildings, 
Lowlon.—A communication srom G. Cromptor., Worcester, U.8.—Dated 
4th January, 1875. 

These improvements consist in multiplying the harness frames by 
arranging them in tiers, and in the adaptation of the mechanical parts to 
impart the requisite motion. 

147. Mayvuracture or Sutpnates, J. Hargreaves, Widnes.—Dated 14th 
January, 1875. 

This relates to the well-known direct-action for the manu- 
facture of sulphates of soda and potassa, and consists ;—First, in making 
each joint of the sulphurous acid flues pass through a box or well contain- 
ing fine sand or like material ; Secondly, in forming the pyrites burner 
doors of a fire-brick tile or non-conducting material contained in a frame ; 
Thirdly, in placing the converting chambers in series back to back, and 
posing the sulphurous acid flue between them; Fourthly, in super- 

seating steam before admixture with the sulphurous acid by passing 

such steam through a chamber of finished sulphate, and in drawing air 
from a chamber of finished sulphate through a newly charged chamber; 

Fifthly, in using vessels of water to cuol, when too hot, the gases issuing 

from the exhauster, and heat such gases when too cold; Sixthly, in 

forming the enclosing walls of pyrites burners double, and jing steam 
through the space thus formed, such steam is afterwards mixed with the 
sulphurous acid ; in making openings from the said — into the pyrites 
burners, und in peeing steam through the pyrites burners ; Seventhly, 
in using an archimedean screw, continuous scrapers, or travelling aprons 
to withdraw finished chloride from the chambers ; Eighthly, in — 
evolved gases through coeling syphons placed between the exhaust an: 
the condensing tower; Ninthly, in ne and breaking salt by 
passing such salt on an endless band between rollers through a heating 
chamber, and finally through breaking rollers, 

148. Sevr-LupricatiInc WHEELS AND AXLEs, A, Lupton, Bagillt.— Dated 
14th Junudry, 1875. 

This invention mainly consists in a wheel made of suitable metal con- 
structed hollow, so as to hold a quantity of the lubricant, which is intro- 
duced by ineans of an aperture in the side or any other convenient part 
of the wheel, such aperture being closed by suitable plug or valve. The 
oil from the hollow of the wheel reaches the axle by suitable hole bored 
through the boss, in which hole a piece of wire or other suitable “ needle” 
is placed, which as the wheel revolves moves - and down, and so keeps 
the hole from being clogged and allows the oil to reach the axle. e 
invention is applicable to wheels fast on the axle or loose on the same, 
whieh is described in the provisional specification. 

149. Liresoat, W. Humble, North Shields,—Dated 14th January, 1875. 

The novelty of the invention consists in constructing a lifeboat from 
keel to gunwale with longitudinal tubes or cylinders composed of canvas, 
cork, and marine glue, the whole of which are transversely ted 








157. Furnaces, J. G. Willans, St. Stephens-crescent, Bayswater.—Dated 14th 
January, 1875. ‘ 


The describes a blast or cupola furnace in two the upper 
part into which the material is charged Surpended oer the bear 


and tuyeres contained in the part, parents — 
round with suitable substance to cause the to ascen 

the and to admit of removal and re; ent with- 

out cooling down the furnace. He has the lower part in duplicate and on 

trucks to allow of either being placed under the upper part. 

158. Froxisnixe besa be Fasaics, J. H, Gartside and C. T. Bradbury, Buck- 


ton Vale.— 1 — 

This invention relates to the f: in what is commonly called a beetle 

machine, wherein the fallers are used in connection with a cylinder or 
roller, u which the cloth or fabric to be finished is being wound, and 
consists Ty verlous improved arrangements and combinations of wrought 
iron or Bessemer steel, wood, and anti-concussion materials, in order to 
prevent the excessive wear and tear of the fallers, and enable them to 
resist the usual breaking action caused by the incessant concussion when 
in use. 

159. Formation or WALLS, PARTITIONS, FLooRs, snp Roorriye, R, P. 

Pope, King’s-road, Gray's-inn.—Dated 15th January, 1875. 

This invention relates First; to f or loam and such like 
matters with a coating of cement or such like material or hollow with 
moulded facings. And Secondly, to forming floors, slabs, tions, 
steps, stairs, and other surfaces by the use of hop bines or other woody 
fibre asphalt , tar, or other such like bituminous substance, cement or 
such like plastic substance, andalso of glue, Venice turpentine, linseed 
oil, varnish, litharge, or other oxide of lead, carbonate of potash, rock 
alum, pitch, resin, sulphur, in various proportions. 

160. Rorary Macuinery ror Excavatine, P. E. Gay, Puris.—Dated 15th 
January, 1875. 

This invention relates to rock cutting apparatus consisting of a pair of 
rapidly rotating discs mounted at the end of a narrow jib, which can be 
worked upwards or downwards on trunnions on a movable framing. 
The discs are either edged with soft metal and supplied with water or oil 
and sand, emery or other grinding material, or it may be with acids or 
other chemical reagents, or they are provided with chisel or cutters, 
diamonds, or other gems. As the discs are made to rotate while the jib 
on which they are mounted is swayed upwards or downwards, they cut 
two chases into the rock, leaving between them a thin slice of rock which 
can be brokenaway. Thegrinding material et from the framing 
to the discs by a travelling bagd or creeper, or may be projected as a jet 
upon them. 

162. TuHrasninc Macuines, J. Marshall, Gainsborough.—Dated loth 
Jonuary, 1875. 

These improvements relate to various oe for protecting the 
drums of t ing machines when fed by manual labour, and also 
apparatus for feeding such machines by mechanical means. 

163. Manvuractorine Srixes, W. R. Lake, Southamp‘on-buildings, London, 
—A comnunation from A. Whittemore, Cambridgeport U.8.—Dated Lith 
January, 1875. 

This invention has relation to machinery which is designed for making 
—— for holding down railway rails and for other like purposes, 
the said machinery being especially designed for making spikes which 
have a stmnall prong that will spread out during the act of driving the 
spike into a cross-tie. 

164. Sarery Vaves, 7. Gilmour, Kilcattan.—Dated 15th January, 1875. 

The i ments are effected by means of what may be termed 





ie Pp 
automatic easing a) tus consisting of a small additional valve loaded 
to the pressure at which the main valve or valves are to open, and ha 
over it a cover fitted to work freely on the spindle of the small valve an 
on the outside of the valve seat. This cover is connected to the lever of 
=" valve or toa lever by which the main valve or valves can be 
e 

166. Sew1ne Macuines, W. Reid, Glasgow.— Dated 15th January, 1875. 

This invention consists in the winding of the thread to be used for 
sewing machines, in the form of a hollow cop cylindrical throughout, 
upon a small —— bp mnny fitted and driven by a square end or fixed 
head or disc, in the ordinary winding —— of the sewing machine, 
or other suitable winding mechanism; the spindle having poy mn collar 
for forming and removing the hollow cop from the spindle. The cop so 
formed is placed stationary and tight by its own elasticity within the 
shuttle, and the thread may be wound off either from the inside or out- 
side of the cop and led through a hole in the front end and vertical side 
of the shuttle, thence along the enclosing lid under a light tension 
spring, round a pin at its k end, and laterally through the usual 
tension holes in the upper side of the shuttle. By the use of these cops 
the spools or bobbins hitherto employed are dispensed with in the shuttles 
of sewing machines. 

167. Hycromerers, P. Jensen, Chancery-lane.—A communication from W. 
Klinkerfues, Gottingen.—Dated 15th January, 1875. 

A gallows from which in two hairs is suspended a staff with a scale at 
one end, from the staff two other hairs go down to two points on the bed- 
plate on the gallows, the top points and the bottom points are respec- 
tively adjustable in their distances apart, the four peints of attachment 
on the staff are placed so relatively to the top and bottom points that the 
staff by the cree of the hairs obtains a twist. The apparatus is 
covered by a bell. 

108. a Skates, F. G. Bennett, Brighton.—Dated 15th January, 
aw. 


According to this previsional specification the axis of each pair of 
rollers is carried by arms descending from a plate which rests against 
and at its centre is pivoted to the bottom surface of a metul block fixed to 
the underside of the skate. The underside of the metal blocks fixed 
respectively below the heel and toe ends of the skate are each set at an 
angle in such manner that a line at right angles to such surface inclines 
backwards, whilst a similar line at ht angles to the surface of the 
back block inclines forwards the back edge of the plate which carvies the 


175. Gas on Hor Ain Enarves, P. Vera, Kensington-garden-square, Bays 
water.—Dated 16th January, 1875. 
The invention consists of a process and apparatus for generating heat 
and motion, hp geaeing She explosion of 8 mixture ee at 
ae ove or heat 
thereby to convert the water so formed into steam, also to 
eat air to a high temperature luced 
a0 © ortes oe Geen eae - = —- 
e oxygenation y' for decomposing wa‘ obtain 
dragon = oxygen ques te att to the supply of gases for the same 
e. 


176. Suors ror Horses, D. Longdon, Queen-street-place, and P. Toppin, 
Cloak-lane, London.— Dated 16th January, 1875. 

rs the iy — came — draught — —* 
grooves having curved or —— ies or projections, which 
grooves suitably studs are secured by means of screws having a 
shoulder or head. studs have holes made nearly through their 
thickness of one diameter or size and of the lesser pro jons the 
toremaining substance. In another method the shoe has slots in it 
receive the tongues of studs, which are held in place by screws bor 
through from the side of shoe; one or more clips are attached ei to 
the studs or to the shoe and the studs are in some cases tempered, case- 

, or chilled. 
177. Untarrep Nuts ror Screw Botts, B. Marsden, Manchester.—Dated 
16th January, 1875. 

This invention relates to improvements upon the patent granted to 
Philippe Kock, dated 13th December, 1869, No. 3593. 

178. Writinc anp Drawine Pencits, J. LZ. Von Faber, Stein, Bavaria.— 

This or id oat apinenti describes producin; cil for writing 

provision: ication S u a pencil for 
or drawing purposes, the writing of which can Be copied equally as 
well as the pgm Fag : b copying ink. The pencils are produced 
from aniline, graphite, and » by a cold process. 
179. SicNaLuine APPARATUS, G. and W. Gledhill, Slaithwaite.—Dated 16th 
January, 1875. 

This relates to self-acting signals whereby, when one train is between 
two given points, the conductor of a second train is made aware of the 
fact by means of the signal raised by the former train in the first 

which remains raised until the preceding train passed 
the second point. 
180. Karts ror Passencer Suips, BE. Thompson, Sutton.—Dated 16th 
January, 1875. 

This invention consists in a rectangular frame of wood, built of longi- 
tudinal and transverse pieces so as to divide it into rectangular parts ; 
each part is fitted with cork mattresses, and lockers are provided for 
provisions, water, and instruments. The raft lies athwartships, and 
when the end support is removed the raft takes an inclined position and 
is launched on its supporting rollers into the sea. The raft also caniesa 
boat resting on rollers, also launched in the same way when the raft is 
placed in the inclined position ' 


181. PHospHate or InRoN AND PuospHorvs, J. Box, Great George-street, 
Westminster, E. Awbertin, L. Boblique, and H. Leplay, Paris. —Dated 16th 
January, 1875. 

Phosphate of lime is dissolved by hydrochloric or other acid, and oxide 
of iron is also dissolved in similar acid, the two solutions thus prepared 
are mixed, the insoluble matters from each are removed, and the excess 
of acid saturated with carbonate of lime, a precipitate of phosphate of 
iron is formed which is employed in the facture of iacal salts; 
also a of aeaiee phosphates by a wet and dry process as 
descri! 

183. PoLeaxe orn InsTRUMENT FOR SLAUGHTERING ANIMALS, J. B. Hewitt, 
West Ham.—Dated 16th January, 1875. 

The instrument consists of a lever arm carrying a punch at one end 
and operated by powerful springs, the lever being retained by a 
or catch when yh an back or cocked foruse. The instrument is mounted 
eo plate which is securely attached by straps to the frontof the animal’s 





188. Creansinc or Cuina, GLAss, AND EARTHENWARE ARTICLES, C. FE. 
Hope-Vere, Norfolk-street, Park-lane, London.—Dated 18th January, 
1875. 


For the purpose of this invention a chamber or closet is employed 
capable of being closed by doors or shutters, and this chamber is either 
formed of or is lined with metal or waterproof material. Within this 
chamber or closet are provided racks and partitions of different dimen- 
sions; the bars forming the vertical and transverse suppo and 
partitions being formed of hollow metal perforated in various directions, 
so that fluid condueted thereto under eae may impinge — and act 

m every = ef each surface of plates, dishes, and such like articles 
P in these racks. Other are formed to receive and operate 
upon cups, saucers, wine and other glasses, decanters, and other bottles. 
To more effectually cleanse the interiors of decanters and other bottles, 
part of the closet is formed with a vertical tube perforated at its upper 
and other parts, so as thereby thoroughly to cleanse the whole interior 
surfaces, whilst other jets act on the exterior. If desired these interior 
parts of the chamber or closet may be divided into several sets, so that 
any one may be used alone by employing a > or valve from a main to 
each separate set ef jets. The cleansing liquid may he hot or cold water 

turated with or other matter to assist the cleansing. 


184. AppaRATUs USED IN THE Manuracture or Gas, G. Waller, Holland- 
street, Southwark.—Dated 18th January, 1875. 

This invention has for its object the construction of retort lids and 
mouthpieces, whereby they may be sealed, or the joint between them 
rendered gas-tight without the aid of ordinary luting, and coi 
casting upon the mouthpiece near its front end a flange with a dovetailed 
or other groove therein. The face or front end of the mouthpiece is cast 
go as to form a curved and throated flange, which partially covers the 
flange first mentioned. The dovetailed groove is filled with a ring cast in 
soft malleable me’ A lug or lugs are cast on each side of the mouth- 








— is caused to bear — a strip of vulcanised india-rubber cl 





internally with wooden framework. 
150. Purirication or Sewace, G. Rydill, Quality-court, Chancery-lane.— 
Dated 14th January, 1875. 

This invention of improvements is for the treatment of sewage and dyc 
waters as well as nating, puliyine, and preventing the pollution of 
rivers and streams, so that the same may be used for domestic and 
manufacturing purposes by improved construction of vessels, tanks, 
reservoirs, areas; means an‘ matcrials used to effect the same, and in 
impr ts in hinery and apparatus for supplying water-closets 
with water, and in materials and method of purifying the same, which 
ure also adapted for other purposes. 


151. Steertno Steamsuips, W. Absalom and EB. Griffiths, Liverpool.— 
Dated 14th January, 1875. 

In carrying this invention into effect the inventors fit a chain-wheel or 
pulley on (in the case of a screw steamer) the screw shaft. Round this 
wheel they an endless chain, rope, or band, which es up to the 
deck or position required for steering. This endless chain is arranged to 
drive two loose pulleys in reverse directions, namely, to port and star- 
board. These pulleys transmit motion by means of endless chains, ropes, 
or bands, to two loose pulleys fitted on the shaft of an ordinary steering 
apparatus. Between these pulleys there works a friction clamp, or a 
ah, working on a feather on the steering shaft, so that the said clamp, 
or clutch, will communicate rotary motion from the = to the steering 
shaft, either to 2 or starboard, according to the direction of the pulley 

t is in gear with. 

168. Burners ror Licutinc Purposes, H. EB. Newton, Chancery-lane, 
London.—A communication from A. Nobel, Paris.—Dated 14th January, 
1875. 

Tn ounying out the invention the illuminating flame is made to heat a 
volume of air — under pressure toa tube or tubular vessel, from 
which it issues from a suitable jet and is made to impinge on the flame. 
By this means the intensity o' the light is greatly increased, and the 
atoms of carbon are more effectually consumed, 

154. Evastic Fasrics, 4. Turner, Leicester.—Dated 14th January, 1875, 

In carrying out this invention the inventor takes a loom just as it is 
prepared with six shafts for weaving elastic terry fabrics in the ordinary 
manner, and adds thereto another shaft for the purpose of introducing 
warp locking th ese threads are so woven as to “‘mock” the 
rubber strands, that is to say, when the rubber strands are up, the warp 
locking threads are down, and when the latter are up, the rubber threads 
are down. These locking threads during the succeeding two shoots act 
us gut threads and rise and fall with the rubber. [his way of weaving 
lucks the rubber strands and prevents them from running up should any 
become broken. 


165. Firrinc Suivs acamst Firr, & Chaticood, Bolton.—Dated 14th 
January, 1875. 

According to this provisional specification advantage is taken of the 
ship's displacement to provide a sufficient head ef water for a system of 
hydrants. The hydrants in the accessible ions of the ship are pro- 
vided with hose and jets, and in ivaccessible parts are provided with 
fusible plugs which melt on the application of undue heat. The specifica- 
tion also describes making the decks hollow, or placing one or more pi 8 
beneath them and filling the cavity with a substance capable of evo! 
gas or mnoisture on the application of heat, or the space may be filled wi 
water and the under surfaces of decks or pipes provided with fusible 





I In steamships a steam pipe may be the compart- 
rae of the ship and be ed with fusible —- 6 specification 
also describes a shaft or shafts in a line with the reef (which 
may be from end to end of the vessel) for working the pumps either by 
hand or steam powor, 





the of the skate. 


169. Kite on Zetiar Apparatus, A. M. Clark, Chancery-lane.—A commu- 
nication from F. C, H. P. d'Esterno, Paris.—Dated 15th January, 1875. 
The apparatus consists of a sail or cloth to be raised by the wind and 
retain y cords in an extended position, it being made of sufficient area 
te support a look-out man at the desired height in the air, or it may be 
_— for signalling, or for purposes of amusement, exercise, or exhibi- 
ion. 
170. Movutpine Toornep WuEets, J C. Scott, Manchester.—Dated 15th 
January, 1875. 

This invention refers to an arrangement wherein a trammel is 
empleyed for carrying asegmental portion of the pattern for toothed wheels 
or other circular articles. 

171. Apsustas_e CHarrs AND OTHER Seats, W. Alston, Preston. —Dated 
16th January, 1875. 

The seat or portion on which the occupant sits is at its rear end pivoted, 
hinged, or jointed to the rearward portion of the frame of the chair or 
seat in such-wise as to permit of the raising or lowering at will of the 
forward part of the seat, which is arranged to operate in conjunction 
with supports of different lengths projecting from a shaft or spindle 
carried by the ep of the chair. By another arrangement the chair 
seat is made capable of being slided to and fro from the front to the back 
of the chair, in such a manner that the length of the seat from the back 
to the front of the chair may be readily dated to the conveni 
of the occupant. An adjustable back used in conjunction with the above 
described adjustable seats is made so as to extend from about the bottom 
of the shoulder blades of the user to within about 4in. (more or less) of 
the seat of the chair. This adjustable back is made to swivel in the rear- 
ward portion of the chair, and has combined with it a quadrant and set 
screw or equivalent means for holding it in any required position. The 
arrangement of adjustable parts above described is applicable to various 
forms of garden or other seats. The backs of the improved chairs may be 
so constructed as to readily admit of the attachment thereto of a head 
rest which is constructed by preference of steel wire so formed as to 
make the natural elasticity of the steel of which it is composed available 
as a spring, and so arranged as to be easily removable. The two ends of 
the steel wire uf which the head-rest is formed point downwards and 
enter suitable holes in the upper framework of the chair back. That 
portion of the head rest against which the head of the occupant presses is 
suitably upholstered. This construction of head rest is also applicable to 
other chair backs. 


172. Ratwway Sicyars, W. Jolley, Heaton Norris.—Dated 16th January, 
1875. 





The features of novelty in this invention consist in the use and applica- 
tion of the pneumatic principle to the purpose of simultaneously 
actuating two semaphore or other signals situated ata distance from 
each other for working a the block system, and whereby the usual 
cranks and connecting rods are — with; and also in adapting the 
same principle for signalling audibly in foggy weather or for wor 
singie signals from a distance, say, for instance, from the usual aignal 
x. 


173. Wueets ror Rattway Roiutne Stock, M. Gandy, Liverpool.—Dated 
16th January, 1875. 

The features of novelty of this invention consist, First, in fo: a 
bulb or dov ridge on the inner periphery of the tire, and cas 
on to this ridge the body and nave of the wheel. Secondly, in forming 
the body and nave of the wheel in two discs, constructed at their outer 
edges to take on toand grip a bulb or dovetailed ridge formed on the 
inside ome gd the tire. The discs are provided with projections, 
male and fe , to take the strain; and are held together by bolts. 
The discs may be shrunk on to the tire or fitted theroete. 


= and to this lug or rs is hinged the lid or door, corresponding lugs 
ing also cast upon it. e door is cast with a turned up and V-sha 
edge. To the lugs before mentioned is hinged also a cross bar, which is 
received into a ~~ hinged to the mouthpiece on the opposite side to 
which the door is hinged, and furnished with a small screw and cross 
handle. When the door is closed the V-shaped edge of the lid is brought 
into contact with the soft metal ring, and upon the staple being brought 
over the end of the cross bar and the screw turned, such a pressure is 
brought to bear upon the lid as will cause its edge to bed itself in the soft 
metal and thus form a gas-tight joint. A modification of the foregoing 

consists in casting a projection upon the flange of the mouthpiece and a 

recess for the reception of soft metal in the edge of the lid, the effect 

when the lid is closed being similar. A second modification consists in 
casting a projection upon the flange of the mouthpiece, which projection, 
together with the surface edge of the lid, is turned with a flat face. 

Instead of the staple having a screw, as before described, it may have 

inserted in the slot a roller, which is brought to bear upon the curved end 

of the cross bar by means of a short handle attached to the staple or 
slotted piece. 

185. Hanoinc Watt Paper, W. 2. Lake, Southampton-buildings, London. 
—A communication Jrom R. Bustin, St. John, Canada.—Dated 18th 
January, 1875. 

The First part of this invention relates to a combination of four rollers 
so arranged in a box that the wall paper may before being used, by 
passing over the central roller, be covered with of an even 
thickness. The Second part of the said invention relates to a thin metal 
plate parallel with the rollers and so arranged as to regulate the thickness 
> the paste and to spread it uniformly on the paper and keep it from 
umps. ‘ 

186. BrREEcH-LoapING SMALL-aRMS, W. M. Scott, Birminyhamn.—Dated 
18th January, 1875. 

This invention consists in fixing down the barrels of drop-down guns 
and holding the said barrels tightly against the face of the break off by 
means of a projection on the upper side of each of the barrels taking into 
recesses, when the barrels are shut down, in the break off, sliding bolts 
working in the break off being shot into holes in the said projections. 
These bolts are worked by a lever on the tang of the break off, or on the 
side or underside of the gun. The mechanism described is used in con- 
junction with a steel lump on the underside of the barrels, and a sliding 

It taking into the said steel lump. 

212. Bruisinc, MAasticaTING, on Distnrecratinc Foop, J. Imray, 
Southampton-buildings, Chancery-lane.—A communication from FP. A. 
Tournier, Longcha umois.— Dated 20th January, 1875. 

This invention relates to an instrument or apparatus for use at meals 
by pam deficient of teeth. The instrument has arms like nutcrackers 
with projecting ribs and hollows alternating in the jaws thereof, so that 
by working the arms to and from each other, morsels of food p! 
between the jaws are bruised, masticated, or disintegrated before being 
placed in the mouth. 

214. Disixrection or Souip anv Liqurp Marrers, J. Box, Great George- 
street, Westminster, and B. Aubertin, L. Boblique, and H. Leplay, Paris. 
—Dated 20th January, 1875. 

The inventors employ a soluble alkaline phosphate and a soluble salt of 

esia and _—. or gd a oo They employ — agents by 
erent combinations. y prefer phosphate of potash or ferruginous 
soda ce a by calcination in a reverberatory furnace, the par pee of 
iron with the sulphate of soda and a soluble salt of esia as the 

chloruse of magnesium. The liquid to be disinfected is allowed to mm 

through the raw products as they leave the reverberatory furnace ; the 

sulphuretted bydrogen is d in the state of sulphate of iron. To 





the liquid thus deprived the sulphuretted hydrogen soluble salt of 
magnesia is added; magnesium phosphate of ammonia is formed and 
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precipitates itself with the azoted organic mutters. To disinfect solid 
matters the same products are used dry in powder. They also em! 
of lime dissolved in hydrochloric acid, and oxide of iron also 
in chlorhydric acid. 
216. Biockine rue Urrers or Boots anv Suoes, F. D. Nardi, Paris.— 
Dated 20th January, 1875. 

This invention consists in the use of a plate of metal, the lower edge of 
which is cut to the shape of the te front part of the shee, the 
upper face being cut to correspond with the back part of the shoe; it has 
a to-and-fro m: and the upper being thi 


Gi 


nm between c 


drawn —— 
it by appropriate mechanism it assumes the exact shape cut out on the’ 


plate. 
263. Imerovep Piane Iron, R. H. Manning, St. George's-road, Maryle- 
bone.— Dated 23rd January, 1875. 

This invention relates to what are known as plane irons, wherein the 
improvemerit on the present system is derived by the screwing together 
of plates of iron or steel with a very thin of steel placed between 
the outer . In out this invention the bed irun is con- 
structed with a hole or long slot in or about the centre of it, so as to 
allow sufficient room for a screw to pass freely through fhe head of the 
screw to bed on the underneath side of the bed iron. 

272. Ventitatinc Water-cLosets, &c., J. C. Potts, Handsworth, and 
D. C. W. Darnell, Bdinburgh.—Dated 23rd January, 1875. 

The object of this invention is to ventilate water-closets and other 
structures in such a manner that sewer gas is excluded therefrom, and 
the sewer gas delivered into the atmos at a point where it cannot 

ain access to the building, and any e: tion or diminution of pressure 
in the closet soil pipe or other pipe cummunica’ with the external 
drain made to result in a current of fresh air from the atm ere 
ing into the building. The soil pipe of the water-closet, sink, or bath 
opens into a funnel-shaped chamber, the top of which is open and is on 
or above the level of the ground. The bottom of this chamber terminates 
in an ordinary water trap. Near the part of the soil pipe fixed into the 
sewer is a pe Bo. or air shaft rising to the top of the building. 
Should the equilibrium of the air within and without the building be 
destroyed from any cause so as to induce a current into the house, the 
equilibrium is restored not by gas from the sewer, but by a current of 
atmospheric air passing through a grating at the top of the air chamber 
into which the soil pipe opens. If, from re of wind or otherwise, 
there isa tendency to a g current from the sewer towards the 
house, the gas driven from the sewer escapes by the vertical pipe or air 
shaft, and is delivered into the atmosphere. 
451 Mawnvuracrorine Srkaps, Banps, Harness, Ropes, Pirrs, &c., 

'. Boucley, Nonancourt.—Dated 6th February, 1875; 

This invention relates to the manufacture of straps, flexible pipes, and 
other articles usually made of caoutchouc, gutta-percha, or of tissue 
served with agglutinating or waterproofing mater Instead of tissue, 
wherein the weft threads take no part of the longitudinal strain, only 
warp threads are used passed through a reed so as to be laid uniformly 
side by side, and served with cieinetns material, which is a “yrupy 
solution of caoutchouc, gutta-percha, or boiled oil mingled with vulcanis- 
ing agents and colour when required. For straps a number of such 
warps are laid together with a piece between having cross fibres to 
resist the of rivets and the like. For pipesa number of such warps 





THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(drom our own Correspondent.) 


TuE tone of the iron market has not undergone much alteration | more than ever linked 
in the past week, and is not generally regarded as healthy. Little | iron in the one case 
in any of the departments but that of | were made to the Cha’ 


business is being done 
common iron, the demand for which has received a temporary 
stimulus by the accession of some foreign indents. Even for com- 


mon iron, however, the orders to hand do not afford all its manu- | 
facturers anything like activity. Some are so favourably placed | 
that they can run their works nearly full time; others, on the | 


contrary, have their establishments almost at a standstill, Bu 
pronounce that this unsatisfactory state of affairs will continue. 
until additional concessions have 1 
their part, declare that they cannot further reduce their quotations 
unless they obtain relief, either in the manual cost of production or 
in the rates for fuel. The most sanguine hardly hope for ease from 
either of these sources, for many coalmasters say that present 
rates are barely remunerative, and the ironworkers have defini- 
tively resolved to maintain the present standard. 

To-day (Thursday) on’ ham there was an ex- 

ptionally ~~ t of what is colloquially termed “‘ feeling 
the market.” Buyers were soliciting terms, but not concluding 
negociations ; sellers e: willingness to take good orders at 
something substantial under the current prices, but could not pro- 
voke much business, and both were agreed in the conviction that 
the state of trade is anything but ee 

The reductions at quarter-day have not led to any conspicuous 
increase in general business. One or two leading firms, however, 
are said to have oe themselves since the drops of 
a few valuable orders. The country attributed with the 
placing of these indents is America, and the metal to which 
they relate is technically denominated ‘“‘ specialities.” ere are 
buyers who cling to the belief that prices will experience a retro- 
grade movement before next quarter-day; but their expectations 
in all probability will not be realised. Although trade is decided 
slack, the giving out of any new specification of value affords 
infinite topic for conversation; sellers maintain the basis of £10 
for common marked bars at the works. That they should adopt so 
restrictive a policy, which tells against their own interests, is 
evidence that there is truth in their representations of how fine is 
the present line between profits and quotations. There are sellers 
who make no secret of the fact that they are now executing orders 
at prices which will not allow of any margin for themselves. The 








are wound over each other helically on a mandril, crossing the ive 

— The whole is coated with caoutchouc or india-rubber fabric, and 

vulcar 

492. Sotip ano Liquip Disinrectants aNp Deoporisers, H. L. Jones, 
E£ly-place, Holborn. —Dated 10th February, 1875. 

This invention relates to disinfecting powders and solutions and con- 
sists in a combination or mixture of mineral sulphates and chlorides of 
the earthy salts, especially the bination o Iphate. of zinc with 
ebloride of sodium or of calcium. The salts are powdered and mixed 
in the proportions of 10 per cent. of sulphate of zinc to 90 per ‘cent. of 
chloride of calcium. For liquid disinfectants this same powder is dis- 
solved in water in the proportion of 1 lb. of the powder to each ion of 
water, and it is coloured by theaddition of a small quantity of aniline blue. 
2486. Manvuracture or Sugar in Lumps or Bars, G. 7. Bouareld, 

Sutton,—-A communication from R. Kokrig and R. P:illas, Brieg.—Dated 
10th July, 1875. 

This complete specification describes a press similar to a brick-making 
machine. 

2497. Writine InstruMENtTs, D. Mackinnon, Stratford, Canada.—Dated 
luth July, 1874. 

This invention consists, First, of a tapering writing point of glass, 
metal, or other suitable material, placed at the foot of, and in‘combination 
with, a reservoir of ink, the said writing point *eing held in a detached 
holder and centrally perforated with a tine bore or hole, through which 
the ink is led down from the reservoir to the paper in a thin thread-like 
stream. The invention ists, S dly, of an aut tically acting 
valve (seated on the top of the writing point proper, closing the ink bore 
or duct), and a spindle, attached to the said valve, passing downward 
through the bore of the writing point. The duty of the valve being to 
shut off the flow of ink when the operator ceases writing, and the duty 
of the spindle in combination with the valve being to start and keep up a 
continuous and even flow of ink. The valve consists of a properly 
weighted and fitted head, to which is attached a fine tapering spindle of 
metal passing downward through the bore of the writing point and ex- 
tending a short distance beyond the extremity of the said writing point 
when the pen is not in use. Thus the operator, when he places the point 
on the paper. lifts the valve, allowing the ink to tlow. This invention 
consists further of an air-conducting tube, passing downward through 
the centre of the ink reservoir, and terminating near the lower end of the 
said reservoir. The air tube is either left open or partly closed by a 
perforated diaphragm at its lower end. The object of this part of the 
invention is to assist the downward flow of the ink from the reservoir, 
and at the same time to steady the regular flow therefrom. The iuven- 
tion consists, lastly, of a rod placed within and extending the whole 
length of the air tube, the lower enlarged end resting on top of the 
writing point valve, in combination with a screwed cap. The object of 
this part of the invention being to enable the valve to be held to its seat 
to prevent the escape of ink when the pen is not in use. 

2499. Rorary Pumrs anp Enaines, 2. Patrick, Branchton, Canada.— 
Dated 12th July, 1875. 

This invention has relation more icularly to improvements in that 
class of rotary pumps and engines in which a single cylinder or disc re- 
volves within a cylindrical chamber; and it consists of a cylinde: or disc 
of suitable di i ted on a revolving shaft, and provided with 
a number of sliding blades placed parallel with its axis, which blades, 
acting in combination with certain peculiarly p! cains projecting from 
the inner faces of the sides of the encasement, produce, as the disc 
revolves, a perfect or partial vacuum in the chambers or cells between the 
blades. Into these chambers the gas or fluid to be pum) is forced, by a 
well-known law of nature, through suitably arran 28, and, as 
the dise revolves, the fluid or gas is forced forward by the blades, and 
discharged through other passages in a continuous stream with great force, 
2513. Compounps ror DenTaL PLates axp OTHER Purposes, L. 0. 

Thayer, Montreal, Canada.—A communication from V. Smith, Schenec- 
tady, U.S.—Dated 13th July, 1875. 

This invention ists in a ¥ d made of gun cotton, prepared 
gum, shellac, gum phor, anda r i for the body and colouring 
matter, together with sulphuric ether and alcohol. The compound for 
the body is made of oxide of zinc, Chinese vermillion, and oxide of tin 
and gold, In mixing these i ients together the ether, alcohol, and 
shellac form solvents for the gun cotton ; and after the ingredients have 
all been mixed together, which operation may be facilitated by placing 
them in a machine which is constructed for this purpose), the camphor is 
added, and the mass is ready to be formed into ~ 4 or forms of the 
required shape. For this purpose the inventor cuts up the mass into 
pieces of the proper size, and exposes to the atmosphere for six or eight 
days, then places them into a mould and submits to a heat of from 
212 deg. to 320 deg. Fah. while being submerged in water or a vegetable 
oil. When the plate comes into the dentist's hands it is placed on a form 
of plaster of Paris, apes for the occasion, the teeth are properly 
arranged thereon, and the form is again submitted to heat in vegetable 
oil or water at a temperature of 212 deg. to 320 deg., when the plate is 
ready for use. 

S00. Semen, C. J. Galloway and C. H. Holt, Manchester.—Dated 13th 
uly, 1875. 

This invention relates to the internal flues of Cornish boilers having 
water tubes therein. According to one improvement the flue is made 
with the top part concave and the bottom part convex in transverse 
“ection, the curvatures of such top and bottom parts being by preference 
struck from a common centre; and in the flue are fixed water tubes, 
radiating from the aforesaid centre. Or the top or bottom is made curved, 
the other — being flat; and the tubes are made to radiate from the 
centre of the curved part. According to another improvement the flue is 
formed with two nearly circular parts in transverse section running into 
each other in the middle, where the top and bottom of the flue are 
formed convex ; and such convex parts are connected by vertical water 
tubes, while in the circular parts water tubes are fixed in diagonal 
positions. 

2520. Futiinc Mitis, 4, M. Clark, Chancery-lane.—A communication 
from W. B. Lodge, Danbury, U.S.—Dated 13th July, 1875. 

The invention consists in the use of friction mechanisin for raising the 
hammers or beaters in connection with a xpring or springs for regulatin, 
their fall. Also in an open work “as bosurn for cirenlation 
heated water, consisting of a series of rollers that ussist in turning the 
goods. Also in a hollow box-like formation aurrounding.the bed and 

















ey 


2es0m, supplied with water heated by steam. Also in making the of 
¢ beaters of india-rubber or elastic material, aw ™ 





liate future does not promise any very great improvement; 
but there are indications in the commercial —— which 
augur the reconciliation of much now irreconcileable, and the 
establishment of a better mercantile footing. How long these 
indicatiens will take to be fulfilled depends upon elements which 
are too obvious to need Vora ene 4 

Sheets (singles) fetch £11, at which figure they secure for them- 
selves numerous sales of more or importance. The hoop 
makers have no reasonable ground for complaint about the extent 
of business they are transacting, and India, South America, and 
Australia, are consigning excellent orders for tube strips. 

Although second-class iron has improved in demand, prices are 
tending towards ease. Common unmarked variously range from 
£8 to £8 5s., and even £9, : 

Pig iron commands but few sales, and the local make is consider- 
ably less than the requirements of the district. To meet the 
deficiency there is much ay age vy of the Northern metal, which 
is offered at cheaper rates than the South Staffordshire pig. Hot 
blast native all-mine is purchasable at as low as £4 5s., and £6 
will buy cold blast. The maintenance of these rates is forced on 
makers by the heavy cost of production, 20s. a ton for Stafford- 
shire ironstone is too high a figure to allow local pig iron manu- 
facturers to handicap themselves with any chance of success against 
the competition of the Northerners. 

The future scale of ironworkers’ wages is being much debated, 
and in some quarters a belief is expressed that the men in this 
district will acquiesce in an arrangement like that which has been 
come to in the North. This belief is founded on the probabilities 
of wages not being likely to descend below 9s, 6d. during at least 
the present quarter. The matter will have assumed more defini- 
tiveness by next Tuesday, when the members of the Conciliation 
Board reassemble in Wolverhampton. The agreement in the North 
strips these deliberations of much of their national interest, but 
they are of great importance to this district. 

There is more coal on offer, and prices exhibit a downward ten- 
dency. The recent drops in thick coal have, however, brought out 
many orders for that quality. The list prices are: Best coal, 16s. 
a ton ; seconds, 11s, ; lumps, 10s. ; steam coal, 9s. 6d. ; and engine 
slack, 3s. 6d. 

The strike in Warwickshire still continues, and threatens to do so 
for some timetocome. Masters and men have deliberated together, 
but without arriving at any agreement. 

The strike of tho Wizmdagham tube makers is far from its end. 
The masters show that they are not to be cowed into a system 
which they believe to be disadvan’ to the trade generally 
and to themselves in particular ; and the men manifest that dogged 
stubbornness of which so much has lately been seen. The opera- 
tives employed at the Nile-street Works determined at a public 
meeting on Tuesday to remain on strike until the nine hours 
system is conceded. They have received union help, and trust to 
the fulfilment of promises for its continuance. 

There is just a lull in the activity of the industries of Birmingham 
and the district, but it exercises no unfavourable effects, and is 
likely soon to pass away. Here and there complaints are heard 
about the scarcity of the new orders; but equally, here and there, 
are assurances that they are satisfactorily plentiful. On the whole, 
healthiness must be admitted to be the main characteristic of the 
trades, Plantation hoes are finding good markets in South America 
and the East Indies, and New Zealand and Australia continue to 
forward a moderate number of indents. Canada is buying a little 
more freely, but she is not so excellent a customer as could be 
desired. A fair number of specifications are to hand from the 
Cape, but our commercial relations with the Continent are below 
the average. Steadi distinguishes the engineering ironwork 
establishments, and galvanised iron roofing is in medium requert at 
late prices. Makers of naval and marine ironwork have no reason- 
able ground for complaint; ironfounders are in possession of 
numerous orders for the heavier kinds of castings, and the edge 
tool manufacturers can find pretty full employment for their opera- 
tives, although less trade is being done on home account. The 
— betterment in the wrought iron tube industry at Wednes- 

ury is still observable, while evidences are not — to justif: 
the belief that most of the depression is over; still there wi 
not be a healthy swing in this trade for some time to come. The 
great drawback to the chain and anchor trades is the keen compe- 
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tition of the Northern firms. Tinned and japanned hollow-ware 
are in steady request, and railway spikes and nut and screw bolts 


arein improving demand. There is less animation in the cut nail | 
os trades, but quotations are, as a rule, well maintained. | 


and wi 
Chandeliers and gas fitti are in more inquiry, and there is a 
—— of the activity noticeable for some time past in the 
lock trade. 
The South Staffordshire and East Worcestershire Institute of 
ining Engineers have, during the early part of the week, been 
paying « visit to the Potteries. On M 


posing h lescended the d oe eehed, en Lond 
com; the party desce t ee t at , on 

Granville's collisry.” The pit is 500 , but there is in the 
working another t, 4nd is got ata h of 150ft. The 
design is to work to the large shaft, then to take the 


there are two 16ft. shatteand one 13ft. Afterwards, the Duke 





of Sutherland’s, new g¢olliery at Lightwood, near Longton, was 


: where Robey’s self- engines After 
TRADES | visit to Minton’s famous china works at <'toke, Trentham Hall 


were 
the distinctive developments 
and of coal in the other. On Tuesday visits 
tterley Ironworks and coiliery, to the iron- 
works of Mr. R. Heath, M.P.—where Danks’ moe 1 he ddling 
furnaces are used—and to Messrs. Bray’s alum works. The 
— on Monday were accompanied by the Duke of Suther- 





NOTES FROM LANCASHIRE, 
(From our own Correspondent, ) 


THE iron trade of this district continues in a very depreswed 
state, and the low prices at present Ve do not appear to 
help matters much. There is very little demand for either raw or 
manufactured iron, as consumers are covering only their immediate 
requirements. There was a tolerably fair attendance at the Man- 
chester weekly meeting on Tuesday, and a few sales took place, 
but they were at prices very considerably under the current rates, 
Scarcely any forward contracts are being arranged, as the prices 
which consumers appear willing to entertain are altogether below 
those which sellers are at present prepared to accept. Although it 
is well-known that many of the large makers of pig iron are already 
selling at helow cost B ony buyers argue that the production is 
immense, and that until the consumption creeps up to its proper 
standard prices must rule even lower than they are at present, as 
of course makers must either sell their production for what it will 
fetch or else blow out their furnaces, which becomes a very serious 
matter. Lancashire makers do not show much change, but the 
local smelters are very slack of orders, and stocks are increasing. 
The nominal quotations for Middlesbrough pig iron delivered in 
this district are about 57s. 9d. to 58s. 6d. per ton for No. 3 
foundry, 56s. 9d. for No, 4 foundry, and 55s, 9d. for No, 4 forge, 
but lower prices than these are being accepted to secure orders, 
Finished iron is weaker, but there is no ~ 4 quotable alteration 
in prices, ordinary Lancashire bars delive in the Manchester 
district being worth about £8 5s. per ton, Middlesbrough «litto, 
£8 7s. 6d.; and Staffordshire, ls. per ton. Puddled bars 
delivered are quoted at £5 14s. per ton. 

The position of the various ironworks remains without much 
change, and the orders on the books are mostly for immediate 
delivery. 

The soal trade continues very flat, and prices are weak. In the 
Manchester market, with the exception that the change in the 
weather has created a little better inquiry for fuel suitable for 
brick burning, there is very little demand for any class of coal. 
Although the leading firms still maintain late rates, which for 
delivery in the Manchester district e about 16s, 8d. to 17s, td. 

r ton for house coal, 13s. 4d. to 14s, 2d. for furnace coal, 10s. 1d. 
for burgy, and 7s. 6d. for slack, they are considerably ubove the 
rates which are being accepted in the open market. e stop 
of the cotton mills in the Oldham and Ashton districts, to the 
probability of which I alluded in a previous report, is tending to 
increase the general stagnation in trade by throwing a large 

uantity of engine fuel upon the market, the stocks in the above 
districts being already tolerably heavy. Trade in the Wigan, St. 
Helen’s, and Tyldesley districts continues very quiet, and colliery 
proprietors who seem wishful to avoid putting down large stocks, 
are now, as a rule, just raising what is sufficient to cover their 
small requirements, and the output in consequence is very limited. 
In one or two quarters a little better demand is reported from 
Liverpool, Runcorn, and Gaston, for shipping purposes, but this 
is exceptional, and mostly for coastwise shipments, and there is no 

neral improvement in this branch of trade, Coal is yn ie 
.iverpool at very low prices, and large buyers are able to p 
their orders on advantageous terms. 

The coke trade is rather easier, but there has not yet been any 
genera] reduction in prices, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE t event of the week in the West of Scotland, which has 
ecli: all others, has been the show of the Highland and Agri- 
cultural Society held at Glasgow. It is the great annual exhibi- 
tion of the country, occupying in Scotland a position and import- 
ance similar to that taken by the Royal Agricultural Society in 
England. This year’s exhibition is by far the largest that has ever 
been held, the entries in all the classes of stock, . ~~ and 
machinery, exceeding those of any previous year. The implement 
and machinery yard not, of course, the interest which attaches 
to that of the great English show, inasmuch es the novelties shown 
are smaller, even perhaps in a p mal sense; but there are 
still not a few things exhibited which have attracted the attention 
of Scotch engineers, 

Since the close of the holidays there has been little animation in 
the iron market. Dullness reigns almost everywhere, with small 
appearance of a y change for the better. The amount of 
business transac’ in the warrant market has been small, but 
prices have remained steady. On Friday the market was lifeless, 
with business at 60s. 44d. cash, and Monday’s market was also idle, 
there being only a few lots disposed of at 60s. 6d. cash. On Tues- 
day there was but a very limited demand, und sellers held for 
60s, 3d. cash. On Wednesday the warrant market was again very 
idle, there being only one transaction reported at 5%s., one month 
fixed sellers holding for 60s. cash. The market opened flat on 
Thursday—to-day—at 59s. 6d. cash, but recovered somewhat in 
the course of the forenoon, closing firm at 60s. cash; sellers, 
60s, 3d. There was no market in the afternoon. 

The prices of the principal makers brands, have varied only 
slightly during tbe past er but at the present moment they 
appear to have a tendency to fi One or two of the following 

uotations show a reduction—G.m.b., at Glasgow, No. 1, 61s, 6d.; 

o. 3, 60s.; Gartsherrie, No. 1, 68s, 6d.; No. 3, Gls, 6d.; 
Coltness, No. 1, 69s.; No. 3, 64s.; Summerlee, No. 1, 66s. 6d.; 
No. 3, 62s.; Langloan, No. 1, 67s.; No. 3, 62s.; Carnbroe, No. 1, 
64s.; No. 3, 6ls.; Monkland, No, 1, 61s. 6d.; No. 3, 60s.; Clyde, 
No. 1, 648; No, 3, 61s.; Govan, at Broomielaw, No. 1, ; 
No. 3, Gls; Calder, at Port Dundas, No. 1, 68s.; No, 3, 62s.; 
Gle ock, at Ardrossan, No. 1, 66s. 6d.; No. 3, 62s.; Eglinton, 
No. 1, 61s.; No. 3, 60s.; Dalmellington, No. 1, 61s.; No. 3 
Carron, at Grangemouth, No, 1, 67s. 6d.; Shotts, at Leith, 
No. 1, 68s; No. 3, Ota. Kinneil, at Boness, No. 1, 62s. 6d.; 


No. 3, > 
Makers are exercising a judicious care in restricting the produc- 
tion of pigs as much as possibie. The number of blast furnaces in 
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of 187 of 
at G h for the week Wes Ske eee 
of 610 tons as compared with those of the corresponding week of 
year. 


The manufactured iron trade is in a languid condition, and there 
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possible, than they were before. The mining 
counties is also inactive, and the principal demand comes from the 
ports of shipment. 

I have for some time been informing your readers of the ual 
collapse of the Scotch miners’ unions, which have been dissolved 
oaze after another, whatever money remained in the funds being 
divided among the men who happened to be members at the 
time of dissolution. It now —— as if the whole fabric of 
union, so assiduously built up by Mr. Macdonald, M.P., before the 
hon. gentleman got these letters attached to his name, were about 
to fall into comp'ete ruin. The last blow it has sustained is the 
resignation of Mr. John Drinnan, president of the Glasgow con- 
ferences. These latter formed a central representative of the 
whole Scotch miners, and it was through them that any simulta- 
neous action was taken. The conference has not met now for 
several months, and it has been a very difficult matter to keep it 
together. Rather more than twelve monthsago, Mr. Drinnan was 
appointed its permanent president ber very well when 
chen four years ago that gentleman came first fresh from the pit to 
represent the miners of Shotts and Crofthead as their agent. He 
displayed natural and acquired abilities far beyon-1 the general run 
of miners’ delegates, and from the very first he used them on the 
side of wisdom and moderation. Some men who were greatly his 
inferiors were jealous of the rate at which he made his way to the 

int, not by forwardness, but by sheer force of superiority. But 
in the midst of the strike which was so disastrous to the Scotch 
miners in the spring of last year, he was continually found advising 
the men to caution, and did much to preserve a nucleus of union at 
that time. He has worked hard in the same line during the past 
twelve months, but has et last come to be convinced that there is 
no hope of his succeeding, and he has therefore publicly resigned 
his office of president of the conference and miners’ agent. I hear 
that in the course of a week or two, after the dissolution of Parlia- 
ment, a meeting will be called, at which Mr. Macdonald, M.P., is 
expected to be present, with the object of considering what steps 
should be taken to preserve the miners’ organisation from utter 
dissolution. 

The foreign shipping trade of the Clyde is at present dull, there 
being a decrease in both imports and exports as compared with 
this time last year. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ar Tuesday’s iron market at Middlesbrough there was, this week, 
a very limited amount of business done. A great deal of appre- 
hension appears to be felt as to the future, and generally those 
who study the “‘ situation” are disposed to declare that the worst 
is yet tocome. No. 3 is now quoted at 49s. per ton, but it is on 
offer as low as 48s., and it would be placed at a still lower figure 
were it not that it is quite impossible to produce it for less with 
the slightest margin of profit. Already there are indications of 
the coming consequences of the reaction in the iron trade. Last 
week I announced the blowing out of some of the furnaces of the 
Rosedale and Ferryhill Iron Company on account of the dulness of 
trade, but I forgot to add that the same cause has prevented the 
company from putting into blast their two new furnaces—the 
largest of their kind in the world—which have been ready for use 
for some time past. The Weardale Iron Company, in which the 
great banking house of Baring has a principal share, has now 
resolved upon discontinuing part of their blast furnace operations, 
and for this reason they have paid off a large number of their 
men, including both colliers in Durham and ironstone miners in 
Cleveland. I am also informed that at the Newport ironworks of 
Messrs. B. Samuelson and Co. two furnaces have just been 
damped down, and are not likely to be relighted during the pre- 
sent year. It is no secret that other firms are taking measures for 
tiding over the present crisis with a diminished production, and I 
expect in the course of the next few weeks to have to record the 
partial or complete stoppage of other works, 

People are asking on all hands, How long is this condition of 
affairs likely to continue? It is impossible to return to such a 
question an answer that is trustworthy, but, if the experience of 
the past may be accepted as criterion for the future, I should be 
disposed to affirm that we shall not again get into smooth water 
for a considerable time to come —say another twelve months at the 
least. It is now a somewhat popular, and not illogical theory, that 
periods of depression are more or less closely approximate in dura- 
tion to the periods of abnormal and infla' trade which they 
succeed. Assuming this to be the fact, or somewhere near it, I 
gather that as the recent extraordinary inflation of prices and 
demand began about the end of 1871, and terminated about the 
close of last year, the succeeding periods of adverse trade will not 
terminate until nearly the close of 1877—that is, of course, allowing 
to each a duration of about three years. It is dangerous, however, 
in a case of this kind, to indulge in proph I am hopeful that 
the dull times now pending may have an earlier termination. The 
commerce of the country is generally pretty healthy, much more 
so than it was in the memorable crisis of 1866, and there is 
sufficient money in the trade to avert the worst consequences of a 
eommercial panic, or, at any rate, to enable them to be surmounted 
and conquered without any serious strain on the industrial 
machine, 

A company has been formed and incorporated in this district 
called the Southern States Iron and Coal Company, Limited, for 
the purpose of acquiring and working the mineral contained in 
about 170,000 acres of royalty in the State of Tennessee, America. 
There is coal in the estate which has been reported by Dr. Percy 
to be equal to that of South Durham, while Mr. John Pattinson, 
of Newcastle, has favourably reported upon the steel ores which 
are found in abundance. 

It is rumoured in the North that there is some probability of 
Messrs. Bell Brothers becoming the purchasers of the works of the 
West Hartlepool Iron Company, Limited, now in course of being 
compulsorily wound up. Of the truth of the rumour I cannot 
speak, but as Mr. Lowthian Bell is now a candidate for the repre 
sentation of the Hartlepools in the place of Mr. Thos, Richardson, 
it is possible that it is under consideration. 

Mr. Edward Williams, who for the last eleven years has been 
general manager for Bolckow, Vaughan, and Co., is about to give 
up his connection with that large and important concern. The 
reasons of Mr. Williams’ retirement have not been made public, 
but it is understood that he is about to give more personal super- 
vision to the affairs of the Tredegar Ironworks, in which he holdsa 
large pecuniary stake, 

The rail trade of the North is still a long way from prosperous, 
very few firms — a full complement of workin hand. Prices 
remain pretty , and although not what can be called 
remunerative, afford a better chance of yee profit than there 
was some months ago, when pig iron was considerably dearer and 
wages took a higher e. No balance-sheet, however, has yet 
been published to show that a profit has been made in rail making 
operations during the past six months of the mt year. It is 
feared that some works that are now drawing almost to the end of 
oe contracts will shortly be compelled to lay off part of their 
works, 

The pipe and chair foundries of the Teesside district are doing a 
good business, and show more sign of activity than any other 
department. At the chair foundry of Messrs. Gilkes, Wilson, and 
Company, at Middlesbrough, no less than 450 sets of chairs were 








turned out last week. The foundry trade 
have better than any other, unless 
works are In the of the North-Eastern 
way Company, at Gateshead and there is a good steady 
business going on, and all handsare fully employed. The company 
have recently undertaken the construction of a number of new 
locomotives, chiefly for the Darlington section of their system. 
The coal trade is exceedingly dull. There is quite a common 
impression that further reductions must be ane in wages all 
round, before trade is restored to anything like a healthy condi- 
tion. Hewers’ wages in Durham now average about 6s. 1d. per 
day, but there is still a margin of 27 aed cent. to come and 
upon before the level of wages in 1871 been obtained. Coke 
is falling in value, being now quoted at 14s. 6d. to 16s., and the 
demand is gradually declining. Household coals are also dull. 
The export trade is up to the average. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE general state of things in the iron trade remains very much 
as before, everybody echoing the complaints of his neighbours as 
to the prevalent p= Se of trade. Hardly any one is venturesome 
enough to predict an amendment during the current quarter, there 
being, in fact, a widespread impression that we shall see no mate- 
rial amelioration of the existin; dition of busi ior to the 
advent of another year. This depressed view is being deepened, if 
anything, by the unfavourable reports from our agricultural dis- 
tricts, where the harvest prospects have assumed a gloomy hue in 
consequence of the rains and floods of the last fortnight. A bad 
harvest naturally causes money vo be comparatively scarce in the 
rural districts and small towns, and reacts in turn on the iron and 
hardware industries. Letters from the great corn growing districts 
of the Lincolnshire and Cambridgeshire fens state that the crops 
there are so beaten down and twisted about that reaping machines 
cannot be made use of,-a return to the system of cutting by hand 
being thus necessitated. In the uplands matters are not quite so 
serious, but there can be no doubt that the mischief done is serious, 
if, indeed, it is not wholly irreparable over a very great area. The 
reports from abroad are also sombre-hued, and are not calculated 
to imbue the producers of agricultural implements, machines, or 
hardwares with confidence in the immediate future. 

Pending what the next few weeks or months may bring forth, 
the producers of pig iron here are acting in unison with their 
brethren in other localities, by making an effort to get down 
wages, with which view the » & 

Sheffield, Parkgate, Elsecar, Thorncliffe, Sheepbridge, &c., have 
had notice given to them of an intention to reduce their rate of 

ayment by 10 per cent. on and after the next pay day—a week 
on. It is not supposed that they will offer any organised 
resistance ; at all events no movement with that purport has as 
yet been made. 

Pig iron of some qualities is weakening in price, hematite 
descriptions being especially noticeable as having fallen by from 
2s, 6d. to 12s. 6d. per ton since my last ication was p 1 
The new quotations for this class of pigs are as under :—Maryport 
“hematite,” No. 3, 77s. 6d. (2s. 6d. lower) ; No. 4, 77s. bd. (2s. 6d. 








le of the blast furnacemen at | 


Speaking to a coal owner of the Rh: a few days ago, 

we are getting into an awkward con of Genres 
so low that it is scarcely worth while to get the coal from 

the pit, and yet if we leave it in we must keep up a staff to main- 

tain the pit in good w order. At , this week, the 

quotations — were 7s. 6d. and 8s, 6d. f.0.b., and those 

who stood out for 10s. and 10s. 6d. could not effect sale, 


Small coal is again being stocked or tip price 

so low as to leave no margin. Coke is in ittle better demand, but the 
only firm tw ning it out in quantities is that of Llwynypia, 

I am glad to note that my impressions of the chain and anchor 
works at Walnut Tree —- recorded in THE ENGINSER twelve 
months ago, have been fully borne — Mr. Weaks, Indian 
Government I r, who visited this establishment on Saturday, 
and commended it as one of the most com and commodious 
works he had seen. It is now in a tolerably brisk state again, that 
is, as brisk as can be expected in the present dull times. No one 
thinks of buying iron works or of oneting new works, and he 
would be an over-sanguine man who issued a prospectus to that 
effect. Still, some little movements are promising. The 
Ironworks near Cardiff are again in action, and p' are 

In the Aberdare valley there is nothing but trade in coal ; nearer 
Swansea, the Landore Works look promising, and the tin trade in 
that neighbourhood and at Treforest is ly good. 

I send you a paragraph on the house coal question. 

Trade unionism, which one had thought safely laid, is again 
making its appearance, Mr. Macdonald has been in the Forest of 
Dean rousing them up, Mr. Halliday in various of Wales, 
and while the chiefs and captains of unionism are busily agitating, 
the active lieutenants, such as Connick, are abroad using every effort 
= bring about an adhesion to unionism and a contribution to the 

‘un 


In the Aberdare Valley it is intended to make a personal appeal 
to every collier, and I have no doubt that under the fear of a stoppage 
at the end of August, some success will be gained. The of 
September will mark the beginning of another strike or the 
out of a peacefulera. I am inclined to think that storms are ahi 
There is too much coal being put into the market, too many new 
speculations afloat. I anticipate troubles in which small coal- 
owners will close or go to the wall, and in the anticipation of all 
this the apostles of unionism may recruit their 

The engine men in the Aberdare Valley are still out, and a col- 
lection amongst the pits is to be made for them. 

















lower) ; No. 5, mottled and white, 77s. Sd. (all 2s. 6d. per) ; 
‘* Bessemer,” No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 77s. 6d.—all 
5s. per ton easier ; Millom “‘ Bessemer,” 82s. 6d.; No. 2, 80s.; and 
No. 3, 77s. 6d.; ‘‘ Ordinary,” No. 3, 77s. 6d. (7s. 6d. lower) ; No. 4, 











77s. 6d. (6s. 6d. cheaper) ; No. 5, 77s. 6d. (12s. 6d. easier) ; mottled, 
85s., and white, 82s. 6d.—the two latter being as before. These 
alterations should afford a certain measure of relief to the local 
—- of Bessemer material and, secondarily, of steel rails. 

at they stand in need of some such assistance is pretty fully 
evinced by the fact that the rail manufacturers have for some 
time past been unable to make these articles except at figures 
which have been fully 12s. 6d. to 15s. per ton higher than their 
competitors at Barrow and on the Mersey. These latter firms have 








many advantages for the ready shipment of foreign and colonial 
lots which houses hereabouts do not possess, hence the disadvan- 

es under which the inland makers are labouring in the present 
dull state of trade. 

Spiegeleisen is still being brought here from Germany, although 
iron of this class of agood and reliable quality has been and is being 
made in the district by John Brown and Company, Sheffield. 

The foundries are not pushed with work, andit is expected tha 
the annual reports, now about due, of certain companies engaged 








in this branch will show how difficult it has been during the 
past year to conduct their concerns so as to make even a passable 
comparison with the profits of the three preceding annual 
periods. At Stavely and one or two other establishments, never- 
theless, a good deal of pipe work is still in hand. The Wombwell 
—South Yorkshire—Local Board is asking for tenders for about 
5000 yards of 3in. to 6in. iron pipes, with sluice valves, &c., and the 
Morley Gas Company is seeking for tenders for the supply of a 
vr of retorts, pipes, hydraulic mains, and other gas works 
ant. 

. The leading brass founders of Sheffield and Rotherham have an 
abundance of orders in hand and on the books. Messrs. Guest and 
Chrimes of Rotherham, are particularly busy on their gas, water and 
plumbers’ special articles. They are also engaged in constructing 
a high-pressure metre with a 12in. inlet for the Wakefield Water- 
works Company. 

I hear that some experiments are at present being tried at the 
Wilton and Elsecar Ironworks (Messrs. W. and Geo. Dawes), 
South Yorkshire, in order to test the practicability of a new process 
for the smelting of iron in a manner which, if it can be carried out 
on a large scale, is said to be likely to upset all the existing methods 
of working. The information I have so far is to the effect that the 
trials have been fairly satisfactory up to the present stage. 

Lord Fitzwilliam has decided that he will not reopen the Low 
Stubbin Colliery. The temporary four months’ arrangement entered 
into between the coalowners and miners of tho district will expire 
on Saturday, and it is an understood matter—to which I have 
alluded once or twice previously—that a further reduction of the 
men’s wages will have to be made. The committee of the South 
Yorkshire and North Derbyshire Coalowners’ Association (Limited) 
met at Sheffield on Monday, but so much business came before the 
meeting that there was not time to finish the discussion on the 
wages question. I believe I am correct, however, in stating that 
the intention is to notify a drop of either 15 or 20 per cent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ove of the special objects of interest in the Principality at 
present is the failure of the South Wales Atlantic Company and 
the late dismissal of the petition to wind up the concern. The 
company not being registered, each one of the shareholders is 
liable to action. Messrs. G. T. Clark, of Dowlais, W. Menelaus, 
of Dowlais Works, Sir G. Armstrong, and Messrs. Brogden, are 
members of the company, but the | shareholder was the 
Marquis of Bute, who led the vessels free of charge, and by his 
liberality made the speculation assume a most favourable character. 
It is much to be regretted that the scheme failed, but it was based 
on the iron export trade to the States, and with the decline of that 
trade the project fell to the ground. Trade continues variable so 
far as iron is concerned, and in only one place, the Race Works at 
Pontypool, do I hear of furnaces being in thorough good work. 
There is animation here and there, but nothing of a substantial 
character, and there are no features worth i A little iron 
business is being carried on by the directors of the Plymouth Iron- 
works estate, of course under the old agents and managers, and 
the coal trade is being watched industriously in that quarter. 
There is, however, generally speaking a manifest falling off in the 




















































There is a rumour current of important changes at Plymouth 
Works, but we must wait for confirmation until August 8th. 
PRICES CURRENT OF METALS AND OILS. 
1875. 1876, 
Co ae 428. 4. £ & 4.|! Iron (continued)— Z4aa £684, 

tish—cake ......-.|86 0 0..88 0 0 Glasgow... ...+. 9 00..9l0 0 
Australian, per ton.... {84 0 0..87 0 6 8. Yorkshire, Steel} 9 5 0..9 7 6 
Best Selected ++ | 86 lo 0..89 0 0 Do, 1 726..710 0 
Bottoms.... +] 93 0 0..97 0 0 Wales ...0.+. 610 0..7 00 
Chili Bars.. +179 0 0..81 0 6 Rails— Old— 

Do. refined ingot..| © ¥ 0..0 0 © Cleveland ........ 400.450 
Bheet ... ..-sseceeeee | 90 O 0..95 0 0 Staffordshire 000.000 
Spanish Cake ......06| 0 U 0..0 0 0 Yorkshire 400.000 

Railway U! 
Cleveland ..... -| 014 @..016 0 6 vos 510 0..6 0 0 
Derbysh -| 018 6.000 Refined metal ........ 40 0..4l0 6 
Wales .... -| 013 0. 016 6 Do. in Waies 700.850 
017 6..0 0 0]|| Sheets, single, in— 
Cleveland .. 0 0.11 le 0 
013 0..100 London .... 0..13 0 0 
076.09 6 Staffordshire 0.17 00 
Wales .... 0..12 10 6 
013 0..015 0 Yorkshire 0..144 00 
012 0.. 0 © O|| Lard........ 0..61 0 0 
0 9 0..014 O|) Lead, per ton— 
0 4». 0 5 O|| Pig, Foreien 0..9115 0 
0 8 6.010 6|| English, W.B 0..93 5 0 
Other brands 0.25 0 
00 0..010 1 Red or minium 0..% 00 
013 4..014 2]| Sheet, milled .. 0.2% 50 
ulé 6..017 6 it, patent.... 0..:610 0 
White, dry .... 0.:8 0 0 
103.1 2 6 Grouud in oil 0.0 00 
ow 6.1080 
Oils, per tun— 
-0123 0..014 6 Beal, Pale .........-..|/ 33 0 0.0 0 0 
012 06.000 Brown ......++05| 2 0 0..30 0 0 
030.05 46 Yellow to tinged... | 31 0 0..88 0 0 
000.000 Linseed .....+.+++.005 | 34 0 0.0 0 0 
© 8 %..010 6|| Olive, Gallipoli -|000.060 
Olv 0..011 0 Spanish .... [000.000 
Palm .....-.sssss000.| 38 0 0.6 0 0 0 
Rangoon Engine (C. 
0.00 0 Price & Co.'s), p. gail.| © 8 6..0 0 0 
v..8 50 Rapeseed, English pale} 32 lu 0.. 0 0 0 
0..¥9 0 0 .|30 5 0..3010 0 
5 0..lu12 6 -|3310 0-0 0 0 
v.. 810 6 -|000.0060 
o..9 00 000-000 
0.12 0 0 3ilo 0..35 0 0 
0..910 0 mw 0 0..80 0 0 
-}% 00.006 
0.. 810 0 30 0..848 0 0 
0 0..1010 0 
0.11 0 0 -}190 0..0 00 
00.900 -|1460 0..000 
0.00 to 0 0..0 00 
ip plaies 50.9 50 
Cleveland,common .,| 8 0 0.. 810 0 .| BD 0..% H ° 
Best ..... . 0o..9 00 000.0 0 
6..10 0 0 
0.57 6 -| 8 0 0.. 810 0 
90 0..0 00 
0..1210 0 2 0 0..% 0 0 
0..1110 0 .|30 0 0..55 0 0 
0..11 10 0 .|16 0 0..91 0 0 
0..1210 0 1 0 0..20 0 6 
0..11 5 0 
0..12 0 0 2310 0..45 0 0 
0..11 0 0 40 0..0 00 
0.000 45 0..0 00 
0..17 0 0 
0..12 0 0 . | 83 0 0..86 0 @ 
[4 00.0080 
50.000 cpevevcecces [a0 O On O.8 
3v..000 Refined, in blocks|56 0 0.. 0 0 0 
9 0..0 © O|| Straits, fine—cash ....|77 0 0..7710 0 
76.000 For arrival ......|77 0 0.78 0 0 
7 0.. 0 © ©|| Tinplates, per box, 135 
60.000 sheets—Londou— 
© 0..610 O|| IC. coke. ............] 1 3 0.1 7 0 
IX. ditto . 190.100 
3 1 6..0 0 O|] IC, charcoal + | 1.9 0.120 0 
300..00 0 IX. dito ... wee | 115 0..116 0 
Tinplates, per box, 225 
326.000 sheets— Waleo— 
219 0..0 0 0 BEL GINO coe coscccee | 3 OT On 2S 
217 0..0 0 0 IX. ditto .... 116 0..118 6 
600.7 5 0 IC, charcoal.. 1 0.160 
P i 9 0 0..910 0 Bike GENS sccveaycecse | S Be O Ue 

¥ 10 0 0..'210 || Fellow Metal, per Ib,....| 0 07%-.0 0 5 

Rails—Cleveland 7 7 6..715 ©|| Zine,sheet,perton .... 1238 0 0..80 0 0 

. PRICES CURRENT OF TIMBER. 

1875. , 1874. 1875. | 1874. 

224% £% 4 & Per Load. B48) 426 £26 

8101035 13 014 0 Spruce,lst..10 012 © 0 1310 

10 610 310 610 Do, nd...... 81010 @/ 10 10 11 10 

© 610' 4 0 #10 Do. 3rd....+. 81010 0/1010 11 W 

Jo 410 315 6 5|| New Brunswick.... 8 0 910)10 o11 0 

0 8 0| 8 O Y O|/ Archangel, yeliow..12 016 0/1410 17 10 

10 6 0; 510 8 O|| Petersburg do......13 1015 0/13 yw 15 le 

1 6 0 710 8 O|| Finland .......... 81013 10} 10 10 410 

40 6 5| 7 O 8 O|| Meme! and Dantsic0 0 0 0) 0 0 0 0 

0 8 0 5 0 8 0|| Gothenburg, yel. ..0 0060/0000 

1 510, 310 510 White ......0 0005/0000 

5 210 210 8 5|| Gefie, yellow ......0 0001/0000 

10 45 4 0 4 5/| Christiania, bes 13 014410/18 01410 

5 3215 310 3 5/| Other Norway 9 011 10/1110 18 10 

15 6 © 415 6 15|/ Bastens. all sorts. 5 0 910] S10 

wo 60 410 6 @ bds.,sq.0f lina d ad.| od. «4. 

0610 40 610 lst yellow....+0..14 617 6|14 617 6 

oo00 0000 Ist white -13 614 6/138 614 6 

° ois 0 9 0128 0 -19 615 0/12 615 0 

50608090 £8 2438) 826 46 

0 815 0 oll Oo +75 080 0/8 085 0 

by 3ft. 9in. +23 023 0/90 023 0 

+20 09% 0|9 0% 0 730 0 250 v | 270 © 300 0 

13015 0 5 0137 © +180 0 200 0 | 250 0 980 0 
9 010 10/12 lw 18 10 











Illustrated 
by many of the principal dealers throughout the United 

and the colonies. Robbins and Appleton, General \ a Wal ° 
buildings, Holborn Circus, Lenten, E.C.—[Advt. 
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INDUSTRIAL CHANGES AND CHANCES. 

In his “ Rocks Ahead,” published in the Contemporary 
Review more than twelve months ago, Mr. W. R. Greg, 
the modern acceptor of the réle of Cassandra, anticipated 
the time when “coal, ceasing to be in such demand, will 
fall in price ; the lower price will stimulate coalowners to 
inventions di to economise the cost of raising it ; 
colliers, being less sought after, will become redundant, 
and will ultimately (after fierce recalcitration and many 
wasteful strikes) accept lower wages ; artisans in the iron 
trade, the cotton trade, and the rest, finding that far fewer 
of them are needed, will orce be content with scantier 
earnings, and will be anxious to work longer hours.” Part 
of this pessimist programme has already been realised. 
Every item it contains seems likely to be carried out to 
the letter. In a very short time we shall occupy a position 
from which we can calmly and fairly survey the remark- 
able industrial changes of the last few years and estimate 
their results. No such es ag judgment has here- 
tofore been possible. While we were on the crest of the 
wave of prosperity few were prepared to believe that it 
could bear us to a goal that was otherwise than pleasant 
and profitable. People did not then care to take thought 
for the morrow, or if they did, they preferred to believe 
that “all things are as they must be,” and that their only 
business was to make the utmost of — opportunity. 
It is now a fit time to take stock of the last two or three 
years, with the view of ascertaining whether our opera- 
tions, which seemed to be successful beyond precedent, 
have really been attended with that result. 

Sir William Armstrong computed that the difference 
between the price of our coal in 1872-73, and its normal 
in any antecedent year was equal to a tax of £40,000,000 
upon the consumer. This remarkable difference of value 
was taken out of the pockets of the public at home and 
abroad, and placed in the pockets of the coal trade—this 
being a term which must be understood to embrace all 
who are in any way engaged in the production or disposal 
of coal. It is needless to add that the profits which 
accrued to coalowners during the last three years have 
been very considerable, but far from being so great as a 
first view would indicate. But whether these profits were 
realised by the coalowner, or by the middle men who 
negotiate the sale of coal between the producers and the 
public, we know that the public had to pay their equivalent. 
Let ussee how this difference has operated in the largest coal 

roducing district in the world—that of Durham county. 
th 1870 the average price of household or dep6t coal in 
that district was 11s. 3d. per ton. : In 1874 it was 19s. 10d.—- 
we take no cognisance of 1872 and 1873, because many 
contracts were running at low prices during these years, 
although the market value of coals was greater than in 1874, 
but at the commencement of the latter year the great bulk 
of those old contracts had expired—which represents, on 
2,000,000 tons, a difference of 8s. 94d. per ton, or a total 
sum of £879,166 13s. 4. The export trade of Durham is 
not a large one, being estimated at little more than a million 
tons per annum. The aver price of this coal in 1870 
was 6s. 3d., while in 1874 it was 10s. per ton, being a 
difference of 3s. 9d. per ton, or a total difference of 
£187,500. In the coasting trade the consumption of 
Durham coal .s estimated at about the same proportion as 
the export trade, but the quality and the price are higher. 
The average price per ton of coal for the coasting trade 
was in 1870 10s. 6d., and in 1874 17s., being a difference 
of 6s. 6d. per ton, or a total difference on a million tons of 
£325,000. It is calculated that four million tons of Dur- 
ham coal are annually sent to the London market. The 
average price of this coal in 1870 was 17s. 63d., and in 
1874 24s. 14d. per ton, being a difference per ton of 6s. 64d., 
and a total difference of £1,308,333 6s. 8d. Of manufac- 
turing coals other than that converted into coke, there are 
about two and a-half million tons vended annually in this 
district, the average price per ton being 6s. 3d. in 1870, 
and 15s. in 1874, or a difference of 8s. 9d. per ton, and a 
total difference of £1,093,750. The residue of the coals 
raised in the great Durham coal-field is converted into 
coke, not less than 13,000,000 out of the 23,500,000 tons 
annually raised in the county being absorbed in the coke 
manufacture. Of this product the ave price per ton 
was in 1870 10s. 3d., and in 1874 15s., being a difference 
of 4s. 9c. per ton. If, then, we calculate that these 
13,000,000 tons of coal produced 55 per cent. of coke, we 
have a total of 7,150,000 tons of coke, which, at an increased 
price of 4s. 9d. per ton, represents a difference as between 
1870 and 1874 ef not less than £1,698,125; and if we add 
all these items of increase together, we shall find a total 
difference, as between the two years, of not less than 
45,491,875. Up to the end of last year, therefore, the 
coalowners were realising a price for their produce which 
must have been considerably in excess of any advance in 
the cost of production, while im the two preceding years it 
is understood that the difference in their favour was much 
greater still. Indeed, it may be here remarked that, inas- 
much as the average value of all kinds of coal raised in the 
Durham district was in 1870 10s. 3d. per ton, and in 1873 
24s, 4d. per ton, there is a difference as between the two 
years of not less than 14s. 11d. per ton, ora total difference 
on a produce of 23,500,000 of £16,547,916 13s. 4d.; but, 
for reasons already stated, it would hardly be fair to insist 
upon this difference having been realised by the trade to 
anything like its full extent in 1873, seeing that after all 
contracts then running at lower prices are taken into 
account, it would probably be found that not more than 
one-half the coals vended during that year were actually 
free for sale. ; 

So much for the gain to the coal trade from an inflation 
of prices and a tension of demand without precedent or 
parallel, And now for the other side of the account. The 
first and most obvious effect of the unwonted rise in the 
price of coal was an advance more or less proportioned 
to that rise in the value of everything that goes to make 
up the cost of production. Miners’ w were increased 
time after time, until they stood early in 1873 at 57 per 
cent. higher than in 1870. The Mines Regulation Ket 
Came into force in the nick of time, for its incidence was 


not felt appreciably, if at all, while the trade was making 
from 100 to 150 per cent, profit rity oa) Snaoty Maer we 
duced, and when it had passed into law it was found that 
it imposed a burden which high authorities have estimated 
to be equal to an advance of 1s. 6d. to 1s. 9d. per ton in the 
nt cost of production. Royalty rents—the most 
inelastic and unvarying item in the cost of the coalowner 
—were raised from an average of 6d. to an average of 9d. 
ton, while in some cases of recently-acquired royalties 

it was fixed at the exorbitant of 1s. 6d. to 2s, per 
ton. There is no exaggeration in placing the increased 
cost of the latter item at 3d. per ton all round, and this 
sum would represent on a total production of 23,500,000 
tons of coal a total extra of not less than £293,750 per 
annum. It is needless to go into all the minor items of 
cost with extreme minuteness. It has been estimated on 
good authority that there has been an increase of at least 
two and a-half million pounds per annum in the cost of 
raising the 23,500,000 tons of coal vended in Durham, and 
it may be taken for granted that what has been found 
applicable to that county will also be found operative else- 
where. In making these remarks we have carefully avoided 
accepting the coalowners’ own statements as to their posi- 
tion, which might be impugned and deprecated as ex parte, 
but it is wsatnce ohne due to them, that their own estimate 
of the increased expenditure of working coal should be 
stated. We find, then, that only last October, in an arbi- 
tration with their workmen, the Durham Coal Trade 
Association put the increased cost of off-hand or day 
labour in the pits at 92°21 per cent. over the same 
item of cost in 1871, while the increase, as com with 
1870, was stated at 101 per cent. The item of wages has 
been reduced by 14 ed cent, since that time, but this is 
only a drop in the bucket compared with the aggregate 


a ton of coal to the surface, hewers never got more than 
ls. 6jd., and at the present time only receive about 
1s. 3d. 

The position of the coal trade, therefore, at the present 
time is one of grave perplexity and —_ It is perfectly 
true that the profits of coalowners during these fast four 
/ years may be reckoned by millions, but the money thus 
obtained has been lost to the public generally, and has done 
little to benefit the coalowners themselves. Hundreds of 
pits have been sunk and old collieries reopened that never 
could pay the cost of working in ordinary times, and the 
many thousands invested in the development of colliery 
operations have practically, so far at least as the present 
and the immediate future are concerned, been spent to no 
purpose. But even this is not the worst aspect of the 
situation. Not only has money been spent sockheniy and 
extravagantly, but our export trade been seriously 
jeopardised, if not permanently injured, the resources of 
supply have been so unduly extended that competition has 
become unusually keen, and the possibilities of profit 
correspondingly reduced, and we are now confronted with 
a fixed and irremediable accession of productive cost, 
when demand requires that the value of fuel shall be re- 
stored to its normal level. In such a dilemma, the coal 
trade must endeavour, as far as it can, to regain its lost 
unities. Hard though it may be, and thankless though 
our solution will be regarded, yet a further increase 
of working hours and a restoration of w: to their old 
standard seems to be imperative before there is a chance 
given to the trade. Every possible source of economy 
must bestudied—and herein there ismuch need for improve- 
ment—as a set-off to the increased cost accruing from the 
Mines Regulation Act ; and if the worst found collieries 
are destined to go to the wall, in spite of all that can be 
done, why, it will be all the better for those that remain. 
That there is a long and a hard struggle in the near future 
coalowners cannot fail to see for themselves. America, 
with its area of coal-field exceeding that of Great Britain in 
the ratio of 37 to 1, has become independent of our sup- 

lies. Germany and France still import largely from 

ngland, but every other European country has more or 
les: been taught by recent events to depend more upon 
itself, while even India, China, and Australia are going 
into the development of their coal resources with an 
enterprise hitherto without parallel. Home consump- 
tion does not seem to promise an active demand for 
a long time to come. Most of the leading autho- 
rities on the iron trade have predicted for that industry 
a lengthened period of depression. In most of our 
ironmaking districts there are blast furnaces being blown 
out, and miles of forges laid idle. From this source, 
then—the main source of home consumption—there is 
likely to be a gradually declining demand for a consider- 
able time to come. Other industries absorbing usually 
extensive supplies of coal are in a critical or depressed 
condition, and open out no probability of a more active 
demand. It is true that the export of coal for the first six 
months of 1874 compare favourably with those of last year, 
which they exceed by a few thousand tons, but this, com- 
pared with the large additional capital invested in collieries, 
the extraordinary number of extra hands employed, and 
the largely increased resources of production, is even less 
neo i. Disraeli’s fleabite. At many of the Durham and 
Northumberland collieries a large number of hands have 
already been paid off. It is in contemplation to lay off a 
number of additional pits, and we , in all probability, 
witness in the next few months thousands of able-bodied 
men without work and without bread. A redundancy of 
labour will necessarily make that commodity cheap, but 
unionism is likely to show a bold and determined o 
sition to the further reduction of wages, even alth 
that must strike the most superficial observer as a sine 
qua non. 
As with the coal trade, so must it be, with differences of 
degree and varying circumstances of value and demand, in 
the case of sister and allied industries. Our staple indus- 
tries are entering on anew epoch. The conditions that 
mainly influenced the wonderful inflation and bewilderi 
fluctuations of the last two or three years have saul 
away, probably never to return, at any rate not within 
the experience of the present generation. It is too obvious 





to require argument that the rapid and astounding pro- 
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jurope. ia, Germany, Spain, Belgium, even 
Turkey have one and all entered upon 


terprise We have been supplyi 

all the world with iron, and we rps «pak pen oe | 
how to make iron. The world is ung , and we must 
now pee paneey. It is true that the rest of the world 
is beleds wa, t all the rest of the world put together will 
not be likely to compensate for the loss of the American 
—- least not for many yous to song = ‘J loss 

Y ipita a condition ings on 
which att sage 
each other, and which we have been 
prosperity. The t crisis, serious and critical though 
it is, would not have been half so severely felt had it not 
been for the e i condition of things that pre- 
ceded it, and out of which it sprung almost full- ’ 
like Minerva from the head of Jupiter, and both employers 
and employed may depend upon it that they will require 
to bear and to for to an extent that they may not yet 
be prepared for. Carlyle, in one of the best addresses he 
ever wrote, said it would tax all our strength to pull 
straight the crooked things in our own lives. Varying 
somewhat this philosophic reflection, we would say that it 
will tax all the strength of masters and men to wooa 
return of fortune’s favour without offending that fickle 
aor by quarrelling or acting at variance with one 
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REGISTRATION OF TRADE MARKS. 


In our impression of the 9th of July, p. 23, we gave an 
abstract of the Trade Marks Registration Bill as it passed the 
House of Lords. Since that time it has been sent down to the 
Commons, and has been referred to a Select Committee. Con- 
siderable alterations have been made in the measure, which 
now stands as follows :— 

Clause 1 fixes July Ist, 1876, instead of January Ist, 1877, as 
the date after which no p ings shall be instituted in respect 
of any mark unless that mark be registered. Clauses 2 and 3 
are in the main unaltered. Clause 4 has been modified by the 
omission of the words at the end— “with this exception, that his 
title shall be subject to the adverse claims of any person claiming 
under or through the first proprietor.” 

Clause 5 is a new clause, and runs as follows:—“ There shall 
not be entered in the register or be receivable by the registrar 
any notice of any trust, expressed, implied, or constructive, 
but the title of a registered proprietor of a trade mark shall be 
subject to any unregistered rights, interests, or equities in such 

e mark to which any person may be entitled.’ 
in the original bill) remains unaltered. Clause 7 (6) empowers 
the registrar to refuse absolutely to register “vith respect to the 
same goods or classes of goods a trade mark so nearly resembling 
a trade mark already on the register with respect to such goods 
or classes of goods as to be calculated to deceive,” whereas under 
the clause as it originally stood the regi ’s decision was sub- 
ject to the review of the Court. provision relating to 
armorial bearings is struck out. Clauses 8 and 9 (7 and 8) have 
been only subjected to a trifling verbal alteration. 

Clause 10 is a new clause, and saves the rights of the Sheffield 
Cutlers’ Company. Within the prescribed time the ay 
are to furnish the registrar of trade marks with a ——a oe 
porate marks then in force. Copies of all new app for 
marks are also to be sent to ores the company are 
not to grant such applications until after the expiration of the 
prescribed time. Similarly, the regi of trade marks is bound 
to furnish the Cutlers’ Company with copies of all marks apper- 
taining to cutlery and steel goods, and such marks will not be 
registered until a certain prescribed time i 
Upon the assignment of any mark 
registration by the registrar, notice 
Company, or by the registrar, as the case may be. 
the special leave of the Court, to be given in cases 
applicant proves his right, the — ‘shall not register any 
mark identical with a @ mark or so pearly resembling the 
same as to be calculated to deceive. The Cutlers’ Company shall 
not assign to any person a mark identical with or nearly resem- 
bling a mark registered under the present Act. Any person to 
whom a Sheffield corporate mark has been legally assigned may 
also, if he chooses, register the mark under this Act. 

Clause 11 (9) defines a trade mark as consisting 
more of the following essential i that is to say:—A 
device or mark, or name of an individual or firm, printed in some 

i or distinctive manner; or a written signature or 
copy of a written signature of an individual or firm; 
tinctive label or ticket; and there may be added to any one 
more of the said particulars any letters, words, o or 
combination of letters, words, or figures; also any special and 
distinctive word or words, or any combination of figures or 
letters used as a trade mark before the passing of this Act may 
be registered as such under this Act.” 

Clause 12 (11), short title. 
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ON CERTAIN NEW FORMS OF BUNSEN 
BURNER. * 

By Mr. Joun WALLACE. 

Ir will be sufficient for the purposes of the 

define the Bunsen besser 
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iow. 
The small size of the flame as com with the quently of gre 
burning allows the substance to be heated above it to be p. 80 
much nearer the centre of the flame that more heat may be utilised 
than if it were further off, and, in addition, there is less risk of the 
flame being fouled in its own products than if less air were 
previously mixed with the gas. 

As the mixture of air and gas necessary to produce such a flame 
is one which approaches explosive pan use is always 
accompanied with the risk of what is commonl. own as stri 
back, or lighting at the gas jet, showing that the rate of combus- 
tion is more rapid than the velocity of the gas current to the 
flame; it is necessary to adopt some precaution to ent what 
would otherwise be a very esome tendency of the flame. 

We shall now proceed to examine several forms of burner ; 
designed with a view to prevent, either totally or partially, this 
tendency to strike down: and in g to this part of the 
subject; we may note the a ce of the flame, as it is in all 
cases an unfailing index the value of the burner for practical 


purposes. 
Not only must the proper rtion of air be mixed with the 
as, but it must be mixed intimately, otherwise the flame will be 
irregular, produce a roaring noise, and be liable to light within on 
a slight change of pressure. The roaring a to be caused by 
certain parts of the column of gas and air having the — 
a while other parts have a less quantity of air. It may 
cured in’a common burner by rae gene. the tube, and by 
other methods, such as putting certain impediments in the tube 
which, by diverting the current, shall serve to mix the and air. 

Here is a, Bunsen’s burner, one inch in diameter, which, when 
lit, produces a flame similar to that in the first experiment. The 
hollow space within the flame is represented by a cone of the most 
brilliant emerald green, surmounted by an amber-coloured flame. 
The cone has a sparkling, irregular surface, and the flame shows a 
strong disposition to light down, indicating an imperfect mixture 
of the air and ‘gas in the tube. To render the admixture more 
complete, I insert a piece of sheet metal, folded so as to divide the 
tube into several flat vertical passages. The flame is now quite 
steady, although the bottom of the tube is full open, and the gas 
may be turned up or down, within wide limits, with perfect safety. 
In this case the surfaces against which the passes give it a 
rolling or eddying movement, which Gaceugily mines the gas and 
air before they reach the flame. 

Lighting within may also be pms by opening and closing 
the air orifice at the base of the burner, in strict proportion to the 
quantity of gas passing to be burnt. 

Another and more complete method may be employed to adjust 
the amount of air, as shown in this Bunsen lamp. At the base of 
the tube there is a gas cock, having an eccentric fixed on the piss 
or key, which lifts the air slide in proportion to the amount of gas 
passing. The curves on the eccentric are so made that on one side 
the maximum amount of air is admitted, producing an oxidising 
flame ; the other side admits just enough of air to produce a 
carbonic oxide or deoxidising flame. By reversing the cock the 
air slide is closed, while pure gas burns at the top of the tube. 
In addition to this the burner tube is hinged so as to incline te 
od desired angle, making on the whole a very useful laboratory 

urner, 

It is not always convenient to use a burner of this description, 
because if the pressure were suddenly to be lowered independent 
of the cock aa cam, it would strike down and cause the usual 
nuisances. 

In order to have a burner which is absolutely safe and reliable 
under all variations of pressure or quality of gas, another form of 
burner must be used, of a class known as the Tangent burner, 
which makes the most perfect of all Bunsen flames. “it consists of 
circular, chambers, into which the gas jet enters at a tangent, 
drawing with it the air necessary for pre-admixture ; the com- 
nound eddies round the chamber, escaping finally at the tube a 
perfect mixture. A diaphragm of wire gauze below the tube pre- 
vents the flame from getting into the chamber, and a covering of 
the same material protects the jet orifice of the gas. This burner 
may be made of various sizes up to sixteen flames, burning ten feet 
of I om per hour. 

he amount of air necessary to be mixed with the gas previous 
to combustion is shown in the following tables, which were made 
upon Newcastle gas. The burner used for this experiment was 
similar in most respects to the tangent burner already described. 
The tube is 7; inside diameter, and tapered to a thin edge at 
the top, so as to give the air a free passage to the flame. The con- 
sumption of gas was maintained at six feet per hour, and the tables 
indicate the changes in the —_——. of the flame as the pre- 
admixture of the air varied. he air was used at the same pres- 
sure as the gas. 


Experiments on the proportion of Gas and Air mixed previous to 
combustion in Wallace's Burner. 


TABLE I. 
Pressure of gas and air fin. 
Expert- Height of Height of Volume of gas Volume of air 
ments. inner cone. outer flame. per hour, per hour, 
Inch. Inch, Cubic feet. Cubic feet, 
1 ee “20 oe 275 6°00 ee ‘22 
2 ee 1:00 2°55 6°00 600 
3 ° 1°55* 3°30 5°82 3°66 
TABLE IT. 
Pressure of gas and air Rin. 
Expert- Height of Height of Volume of gas Volume of air 
ments. inner cone. outer flame. per hour. per hour. 
inch, Inch, Cubic feet. Cubic feet. 
4 ee 65 3°30 8°84 12°72 
5 o 1:00 3 30 od 8°88 10°92 
6 2°40* oe 4°3 6°96 


oe " oe 9-00 oe 
* Cone almost imperceptible, with short white tail. 


If the diameter of the burner tube were reduced from j;" to 3", 
without altering the quantity of gas passing, the green cone would 
become elongated and much less distinct. The force of the gas 
would then be too small to carry sufticient air along with it through 
the reduced wey but if the pressure of the gas were sufficiently 
increased, and the jet orifice reduced, so as to let the same amount 
pass, the brilliant colour would again appear in the cone. There 
must, therefore, always exist a certain proportion between the 
diameter of a burner tube, the quantity of gas passing through it, 
and the quantity of air mixed with the gas. 

When the quantity of air mixed previous to combustion in- 

creased beyond 14 volumes, the flame disappeared within the 
burner tube, and would light back at the jet were it not prevented 
by a diaphragm of wire gauze. A well-made Bunsen burner will 
act equally well with gas at all pressures, from 2 up to any 
number of feet pressure on a water column ; and it is difficult to 
say how much oe may be burned through one tube. We shall 
shortly come to the question of e burners; but, before leaving 
the smaller sizes, we shall observe that most useful iarity, the 
heating power of the Bunsen burner as compared with a bat’s-wing 
for oiling water. ‘ 
We have observed that as the pre-admixture of air increases, the 
flame becomes shorter and more intense. ing in mind, then, 
that the nearer a substance to be heated is placed to the source of 
heat, the more rapidly the heat passes into it, we find that a vessel 
of water may be placed nearer the centre of the flame without 
interfering with combustion. Besides this, there is less risk of the 
flame being fouled in its own products when the amount of air it 
takes up while burning is reduced to a minimum. 

Subjoined are the results of three trials made with the bat’s-wing 
against the Bunsen burner. A vessel of tinplate, with a flat 
bottom, containing one pint of water, was Placed over a bat’s- 


burner at a height chosen out of three trials as to the best 
A similar vessel, with the same quantity of water, was 

over the Bunsen burner, with the same precautions. The 
owing table shows the time taken to boil the water in each 


case :— 
Gas burning at the rate of 4°5 cubic feet per hour. 
First. Second. Third. Average. 
Experiments min, sec, min. sec, min.sec, min. sec. 
Bat’s-wing .. .. 12 43 «- 12 45 «. 12 48 «. 12 45 
Bunsen .. «2 «+ 9 32 o 9 83 .. 9 83 oo D9 BB 
Showing an advantage of 3 minutes 13 seconds, or 25 per cent., in 
favour of the Bunsen burner. 

As the diameter of the Bunsen burner is enlarged it becomes 
more and more difficult to obtain a good a steady flame. Increase 
of length gives the and air more time to mix, and produces a 
regular flame, but ie slightest disturbance makes it strike down. 
The experiment with the twisted wire as a slight obstruction 
made a certain improvement, but could not be called a complete 
remedy. The rose top is the best-known appliance, but when 
made of large size the combustion of the interior of the flame be- 
comes imperfect, and after all it will not bear turning low without 
striking down. 

Another necessary condition also presents itself, increasing the 
difficulty of obtaining a good large home The proportion of air 
peepee asap to combustion must be greatly augmented, use 
the ace of the flame which takes up the remainder of the air 
to render combustion complete does not increase in the same ratio 
as the volume of the flame. If the flame be long and straggling, 
although giving off no unburnt products, it will almost certainly 
deposit soot when applied to the cold surface of a vessel of water ; 
it therefore becomes a matter of the greatest importance that the 
right admixture be obtained, and that the burner be of a form that 
is free from the risk of striking back. 

To meet this new difficulty a perforated cap has been devised, 
which, by reversing the usual principle of construction, gives most 
extraordinary results. Ins of regulating the pre-admixture of 
air from below, it is done at the top by back pressure. A cap of 
perforated metallic plate is put over the top of the burner tube, 
and made adjustable to varieus heights to suit various qualities of 
. When lit the cap is studded closely with brilliant green 

s, indicating the point where combustion commences—the 
beads corresponding with the perforation of the cap, while above 
the beads you see a flame burning which is solid to the centre, and 
without that hollow space within which has heretofore been con- 
sidered a peculiar feature of all gas flames. A piece of platina 
wire put across the flame close to the metal of the burner is incan- 
descent along the whole length enveloped in the flame coming from 
a tube two inches in diameter, and consuming forty feet of ee + see 
hour. When I partially close the air opening below, a hollow 
conical space immediately appears in the flame, and the wire cools 
to blackness. On removing my hand from the opening, the wire 
becomes instantly incandescent, and the flame is solid as before. 

This experiment must naturally indicate to you that a great 
increase must have taken place in the amount of air induced by the 
gas jet. This has already been confirmed by experiment, proving 
that a burner of this size will burn safely a mixture of gas contain- 
ing 4°6 volumes of air, out of a total of about 6°5 volumes, which 
constitute whole combining eer. 

Many varied ee of the burners which have just been 
exhibited will doubtless suggest themselves to the meeting, but the 
chief object of this paper is to show that gas may be burnt com- 
pletely in large quantities and in sueh a manner as to render it a 
useful and profitable fuel under many circumstances where a 
measured quantity of heat has to be produced. 

I have here a furnace composed of twelve lin. burners fixed on 
a gas chamber of cast iron common to them all, which gives them 
an equal supply of gas. It is now burning at the rate of 120ft. per 
hour, The bustion is plete, it is not in the least degree 
deranged by being suddenly lit, extinguished, or turned low. 

A furnace of this kind, when placed below a steam boiler, may be 
regulated by means of a valve adjusted to move at any given steam 
pressures, adjusting the supply of fuel —— at the rate steam is 

ired. The bustion is lete whatever may be the 
ing. There will ‘be no deposit of soot, and no 
risk of striking down. A small steam boiler isa necessary o 
the outfit of a well furnished laberatory, but the difficulty of 
obtaining steam at any given rate, whether uniform or variable, 
has been a serious iriconvenience. As a rule, also, boilers heated 
by gas are made to the same design as those intended for coal fuel ; 
resulting of course, in excessive waste of gas. In fine, whatever 
heat has to be produced and used with economy the burner or 
furnace is of the first importance. The rest of the apparatus must 
conform to it and to the laws which govern combustion, otherwise, 
if we make the conversion of fuel into heat the last consideration 
we have no reason to be ished if our lab result in failure. 
I have purposely avoided touching the chemistry of this subject, as 
it will receive far more able treatment at the hands of the 
prefessors, whose courtesy and kind assistance I acknowledge with 
the greatest pleasure. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spendents. ) 





TESTING STEAM PUMPS. 


S1r,—I notice in a late number of your paper a very courteous 
letter from J. M. Robertson, of this city, in which he speaks of 
some experiments which were made last year at the American 
Institute Fair on a steam pump. I think Mr. Robertson can only 
have seen a mutilated copy of the report, for the ratio of the water 
delivered to the displacement of the pump piston was assumed by 
the judges to have been 96} per cent. in place of 994 per cent., as was 
indicated by the figures recorded in the log of the experiment. 
This discrepancy is explained in the conclusion of the report. 
Although the pump was a small one, the experimental results are 
of interest, because there are few experiments on steam pumps on 
record, 

I enclose a copy of report, and should be glad to have you 
publish it with this letter if you should think — to do so. 

H 


ERON SKEEL. 
86, Irving-place, New York, U.S., July 1st. 
[The report referred to will be found on another page.—Ep. E.] 





ROOT BOILERS AT SEA. 


S1r,—In replying to “Facts and Figures” in his letter relating 
to the Root boiler at sea, I may say that the statements in my 
previous letter in reference to the saving of fuel effected in the 

ilers of the Birkenhead were made to correct an erroneous asser- 
tion, and were substantially true; also to show that, sooner or 
later, water tube boilers must replace the present crude system of 
marine boilers in general, but not till they can be made of a form 
compatible with efficiency and safety; and the way to public con- 
fidence is not by making assertions in the face of stern reality. 

The objection to the tortuous passages could be easily explained, 
but it has alreatly been done in a way I could not pretend to 
imitate. But in the case of the Birkenhead, how does “ Facts and 
Figures” account for so much water being in the cylinders? How 
does he account for the tubes where pitted through blowing steam 
and water alternately? Again, I ask, how does he account for the 
pipe having to be fitted as a drain from the steam drum or chest to 
the feed at bottom of boiler? If the name for all this is not 
ing, I have mistaken the meaning of the word. In fact, the 

iler does prime, for all ‘‘Facts and Figures” may say to the 
contrary, as do all Root boilers where subject to hard firing and 
i r steaming, as they are likely to be at sea. 





e boiler in question stand where first placed, but only 
till such time a hake now bole made are ready to replace them 


f | iron of the fractured 





—which is anxiously looked forward to by scores of who 
have to wait almost daily, chagrined at seeing the of the 
Birkenhead again helplessly consigned to the care of the boiler- 
makers, In fact, this much-vaunted boiler is after a life 


of somewhere about four years—which, if not for the tortuous 


passages and the consequent choking or prevention of a copious 

supply of water to the lower tubes and the free escape of steam, 

~~ t have done duty for a long time to come. Brevity. 
iverpool, Aug. 2nd. 





CULLEN’S MILL GEAR. 

S1r,—We notice in your issue of the 23rd instant that you 
illustrate a poner stone gear, and in your description of it you 
call it a novel system. It is possible there may be something in the 
details that are novel, but the general principle is nothing new, as 
we have seen both stones running, and having « hollow 
similar to your illustration, in a mill some years ago. e are 
acquainted with those who have used this method, and also the 
bottom stone as runner, and also the ordinary way of the 
top stone as the runner, and they say that after trying all 

tems, the ordinary top runner stone is the best taking every- 
thing into account, and it produces a better flour than either of 
the other two methods. Seeing the system claimed as a novelty, 
we thought it best to write as we have done. 

London, July 28th. WHITMORE AND Bryyon, 











PRIVATE BILLS IN PARLIAMENT. 


Arter this week we shall not have any matter to notice under 
this head until next session. All we have to chronicle is that in 
the House of Commons, the Regent’s Canal and Dock Bill was 
read a third time and passed, and in the House of Lords, the 
Burntisland Harbour Bill was read a third time, and, after some 
amendments, passed. 

Lord Redesdale has announced that he has been in communi- 
cation with the authorities of the House of Commons in 
reference to the Standing Orders relating to Private Bills, the 
object of the communications having been to bring the Standing 
Orders of both Houses in harmony with each other. He will, to- 
day, lay on the table amended orders, with the view of having 
them printed. 

With regard to the private bill legislation of this session, it is 
stated that out of 266 applications for local Acts, 166 have been 
already passed. Last year the local statutes numbered 200; and 
from a return just procured by Sir Thomas Bazley, it is shown 
that the proposed capital by shares and loans on the 266 local 
bills of the present session is £49,944,307. In 1866 the number 
was 634, and the capital £175,490,646; in 1867 the number 321, 
and the capital £42,638,775; in 1868 the number 228, and the 
pro capital £25,207,356; in 1869 the number 212, and 
capital £29,221,706; in 1870 the number was 244, and capital 
£23,676,499 ; in 1871 the number 280, and the capital 
£29,719,190; in 1872 the number 304, and the capital 
£86,444,831; in 1873 the number 334, and the capital 
£86,893,943 ; and last year 281, and the proposed capital 
£63,365,240. 








Sree. Suips.—The Admiralty having decided upon the con- 
struction of two despatch vessels to be made entirely of steel, the 
order for the plates and bars for the same has been given to the 
Landore Siemens Steel C y, of § , who undertake to 
su bly a very mild steel of high quality. These vessels will be 
built at Pembroke Dockyard. 


Wican Borer Expiosion.—The inquest on the bodies of two 
of the sifferers by the boiler explosion at the Ince Arley Pits, near 
Wigan, was held on Tuesday, Mr. Israel Knowles, general super- 
intendent of the colliery department, stated that a portion of the 
late, which should have been three-eighths 
of an inch thick, had been reduced to not more than one-sixteenth 
by a leakage of water from a steam pipe just above yaar 
through the brickwork which aneanie | the boiler and corroding 
the plate. This constant dripping, which would be principally in 
the night time, when the engine was stopped, coupled with the 
fact that the plate was not quite sound, as there was evidence it 
was not perfectly rolled, would account for the accident. The 
boiler was inspected internally about a month before the accident, 
and was reported safe; but this was excusable, as unless the exact 
spot was struck by the hammer, the defect would not be discovered, 
and it could not be seen from the outside on account of the brick- 
work, This view'was confirmed by other witnesses and by Mr. 
Hall, the Government inspector of mines for the district, who 
remarked that the constant covering of the surface of boilers in 
either brickwork or material was, under any circumstances, open 
to many objections, and covering them underground, as this was, 
where they were not exposed to the weather, was Placing a diffi- 
culty in the way of a thorough examination to very little, if any, 
useful purpose. The jury returned a verdict “That the deceased 
met their deaths by the bursting of a boiler caused by the corrosion 
of a portion of one of the plates, and that no blame was attached 
to any one connected with the pits.” 


Tue LA Baste Process ANTIcIPATED.—So much has been 
said and written of late on the subject of annealed and malleable 
glass, that the averagereader instinctively gazes over anything having 
even aremote bearing on the subject. Since the discovery byM. Ia 
Bastie, of France, that glass could be wonderfully strengthened by 
a bath in oils, while the glass was yet hot, our glass men have been 
cogitating the matter among themselves, some making private ex- 
periments. A short time since, two Frenchmen, agents of 
Bastie, came to this city and gave a series of experiments before & 
number of glass manufacturers. Although as a matter of much 
wonderment, the experiments were successful, still as a § a 
benefit they failed in the estimation of those invited. Sheets of 
glass treated by La Bastie’s process were subjected to some very 
severe strains, both by concussion and the application of di 
weight. When once the slightest abrasion was made, the entire 

iece was reduced to powder, so peculiar is this kind of glass. 

he reason given for this strangeness is, that when the heated 
glass is immersed in the oils, the outer surface contracts before the 
molecules in the centre have had time to arrange themselves for 
contraction. Consequently there is a constant tension in the glass. 
The molecules are at war, as it were, those inside striving to get 
into proper shape, and those outside binding hard. Hence when 
the slightest fracture is made on the outside, the molecules are set 
in motion, and the effect is as above stated. While conve 
with a prominent manufacturer on the subject, he said that t 
new invention possesses little practical importance. Theglass trade 
will not in any way be injured by the new article. In fact it would 
seem that it would be of benefit only as applied to window glass, 
and time was required even to demonstrate that idea. Alth 
the mode of caglindion is original with M. La Bastie. the 
of annealing oa in oil was in use at the works of Bakewell, Pears, 
and Co. as early as 1 At that time there were no presses ; 
ware was blown, and the fancy patterns cut on afterwards. As 
some articles were rather heavy and while being cut were fre- 
quently shattered by the vibration, it was desired to so anneal 
ware us to obviate that serious difficulty. As a consequence 
following idea was adopted: A large iron kettle was filled 
ware and fish oil over the whole until all the space wa 

ied. A fire was then started under the kettle and 

kept up until the highest attainable heat was secured, when 
the fire was allowed to die — nF nay to cool ually. 
In this way, the object was e: and there was no more 
by the breaking of ware on the cutter’s stone.— Pittsburgh Herald. 
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RAILWAY MATTERS NOTES , 
. AND MEMORANDA. 
CoMMUNICATION is interrupted on the Great Indian Peninsula | Of the 50,707,175 peer Boyton crossed 
Bombay side of Jubbulpore. P e se produced 36,547,615 tons, or 72 per cent. of the E Channel was manufactured 7 a Glove scnguay, 
: = ae — of the Midiead 5 Railway was In pe eS ee Poole, in his Statistics of crowded ~ _ fs anger t the works are now 
9 opened oods traffi e ie Comm: ’ Ait 
probably be opened for passenger traffic next spring. 120,000 tons, the ak of 27 pat The ¥.. o! the 497 THE masting of the Iendim end County Bank was held 4 
oentiaiie eh ans ef ts _ | furnaces in Great Britain he records as being in blast th = ae of the failure of Messrs. 
Pa ey ae Times says that Austria, | amounted to 2,701,000 tons. Cho came your | One Sana ora an interim dividend for the 
that the Turkish railway lines shall be connaened with the Servian. Py od Mowsray, 4 a recent lecture before the Stevens Institute Toth teat oa ae Pay canem, payete after the 
‘ . » on the subject of i 
ve is eete 1 Hatt was read on Sunday at the Sublime Porte iigeatins ia now lengely mado treea attest caste ot that nitro: | _ Ix compliance with an otder from the War-ofice the Meteorolo- 
he construction of railways in stention at once to the | Scxp factories, "IteWessity, which is 1°C, water being 1; enables it | Sround ahat then will be disused henceforth, on the 
ro con . of railways Anatolia, and especially the Hine to to exercises its fo i | b , enables it | ground that there are not funds to maintain it. During its 
= Bagdad. It says the expenses will be by the Sultan, cent. more matter Gould bs con ulk there is 60 per | existence of it was ably managed by Sergean 
“ Mx. JonN SHaw, the general manager of the South-Eastern only of the of water. contained in it were it | Arnold, Army Hospital Carpe i , 
he perteatl ‘pearing his Highness’ site ot alee dbdideuse Guatz expertments have recently been made at Trieste with Pp ee el ae rome der wr evan aren 
he pete boning Me Hnehoon” es znd alno «handsome | 2,10, fovting the intensity of coloured, light, end, of conpessd WF tote Win, GOA fied, clullac to tho terns picts of 
> the dagger, beautifully worked in gold and coloured threads. Sheed Mist (he best ofect. ith shin ot ¢ Gtums me tet | een ee Fe Sanne Pee when meskied inte 
- of Tue bill for constructing a great circular railway outside Paris with white light, and the next best with red, it was desired to shape OF Gs, and & ou at thirty-five per cent. ad valorem. 
ty, was discussed at a meeting of th ascertain the comparative t tili ; : Iv is stated in a Vienna tel hat i 
meeting of the assembly on Wednesday. It jomparative t tility of other colours for harbour lights, elegram that in order to obtain the 
proposed that the existing lines should be used, and additions mad Small hand lanterns were used with white, red n, d :| fos new artillery for the army a loan is in con- 
to them. Another proposal was that the line should be 4 dark blue glasses. With the white were used American p tro bom templation, contracted jointly by both halves of the empire. By 
entirely new one. The latter project was rejected, and the former and olive oil. At half a mile distance the dark blue was this course it would be possible thoroughly to re-equip the artillery 
was adapted bey 0 large majorly. ’ waite invisible, and the deep blue hardly visible, showing their use- at once, and to distribute the cost over a lengthened 
THE preliminary opening of the Acton bra: lessness umination at sea, According to the Journal of th 
Railway preparatory to its public opening on a & oe Franklin Institute the experiments made to a distance of Pose MET£OROLOGICAL statistics show that the month of July was un- 
4 Monday. The trains which start from M y ton Since om | Aeaeee: tale gave the following results :~{1) That white light usually cold and wet. The mean temperature at the Rcyal 
ya other stations between there and St, Peacne ain cos F jt onl owe is more intense than with paraffine ; the latter , so | Yatory, Greenwich, was 59 deg. and 26 deg. below the mech aly 
— Midland Railway at Child’s Hill and Oricklewood, a ; he lighte with cliv lacked the necessary certainty. (2) That temperature in 103 years. The amount of rain in the month was 5‘3in. 
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VINCENT’S BOLT, RIVET, AND 
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THE MANCHESTER EXHIBITION. 
(From our Special Correspondent.) 

I senD for illustration an elevation and section of Vincent's 
patent bolt, rivet, and spike making machine, exhibited at 
Cheetham Hill, by Mr. Henry Simon. This machine differs con- 
siderably in its construction from most of the existing bolt 
making machines, and in its action resembles that of coining 
presses, the pressure being transmitted through a powerful 
screw. It is capable of turning out a considerable number of 
bolts per hour, and if served by two boys can produce from 
twenty to thirty bolts per minute. i 
_ On referring to the illustration it will be seen that the central 
screw 8 carries on its upper extremity a bevelled friction wheel G, 
covered on the face with leather. On the horizontal shaft L are 
keyed two other friction wheels, H and K, and on the sameshaft 
is placed the strap pulley A, by which motion is imparted to the 
machine. Ata convenient height above the ground is a lever 
M; on pressing this lever slightly downward, the shaft L is 
moved to the right, thereby bringing the friction wheels H and 
G into contact, thus turning the screw S. This screw is fixed 
in the cast iron frames of the machine in such a manner that it 
cannot be moved in a vertical direction, consequently the nut N 
moves upwards or downwards when the screw revolves in oppo- 
site directions. The motion of the screw is reversed by raising 
the handle M, when the bevel wheel K is brought in contact 
with G. The nut N is fixed in a strong cast iron cross-head O, 
guided by bars from.the cross-head O wrought iron draw bars 
rr go down to the movable anvil Q, so that as the nut N and 
the cross-head O move upwards or downwards the anvil Q will 
partake of the same movements, In the anvil Q is an aperture 
closed at the bottom by the screw carrying the holding up 
pin. The screw is furnished with a hand wheel V, the 
onter rim of which is serrated, and can be retained in any desired 
position by the spring catch W. 

The iron to be formed into a bolt is first heated at one end 
and then introduced into the aperture in the anvil, when the 
latter is at the bottom of its stroke, as shown in Fig. 2. The 
holding up piece is raised or lowered to suit the length of the 
bolt to be made by means of the hand wheel and screw, so that 
when the heated iron is placed in the anvil a sufficient length 
protrudes to form the head of the bolt. One of the advantages 
claimed for this machine is that the power exerted can be regulated 
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to suit the size of the bolt to be made, and this is effected in the 
following manner:—On the left-hand side of the machine is 
placed a regulator consisting of a bar a, screwed on part of its 
length and connected with the starting lever M. The cross-head 
O has a projecting collar, 6, through which the bar works easily; 
on the bar a, lock nuts d can be fixed in any desired position. 
As the cross-head O moves it comes in contact with the lock nuts 
d, thereby moving the lever M and the shaft L, and thus limiting 
and reversing the motion of the machine. As the length of the 
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placed under the anvil, so that after the bolt has been headed 
and the anvil is descending, the holder-up is lifted and the 
finished bolt ejected from the aperture. The dies are cooled by 
a jet of water, the surplus being collected on a tray s, and con- 
ducted away through the funnel. The finished bolts fall over 
the tray s, into a spout, and thence into a receptacle placed 
under this spout. The knock-out pin can be adjusted by 
means of a screw. One of the principal advantages of this 
machine is that the blow is not obtained by the use of cranks or 
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E. KORTING'S STEAM JET GAS EXHAUSTER 


stroke can thus be regulated to suit the size of the bolts, the 


momentum obtained with the long stroke increases the force | 


eccentrics, in which case the stroke is always the same, and the 
ressure is the least when the crank is on the dead centre, when 


with which the anvil is pulled against the lower end of the screw | it should be at its maximum to obtain the best results. The 


S, in which the die ¢ is carried to give the required form to the | 


head of the bolt. 


Arrangements are provided for ensuring the centreing of the | 
anvil, so that the blow struck must be always fair. All the | 
moving parts are counterbalanced, the’weight of the anvil being | 
taken up by the counter-weight therefore very little driving | expressly designed for that purpose. 


pressure exerted by the screw is entirely taken up by the draw 
bars, consequently the machine is noiseless, and neither shakes 
itself or its foundations ; but, on the other hand, an objection- 
able feature is the “fin” left on the lower part of the ead of 
the bolt, which must be removed by hand or by another machine 
The machines are made in 


power is required. The shaft L is balanced by the spring 2 | five different sizes to make bolts up to 1}in. diameter and 10in. 


and counter-weights m 0, so that the strength required to work the | long. 


The furnace used for heating the iron for the bolts at 


starting handle is exceedingly small. The knock-out pin is | the exhibition is blown by one of Korting Brothers steam jet 
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blowers, a collection of which and of other jet appliances are 
shown upon an adjoining stand. The jet condenser is specially 


water. 

utmost the cooling properties of the water, the water nozzle is 
provided with a central fixed spindle, thus formi 

jet and exposing the greatest cooling surface to the steam. No 
air pumps or moving parts being required, these condensers are 

ily attached to existing engines. t 

blower is an cncceding een: Seen, and is at work as 
I have stated above. steam blows through a series of com- 
bining nozzles for steam and air, and an arrangement is provided 
for drying the air, as a moist blast will not produce a welding 
heat on iron nearest to the nozzle. In order to dry the air 
the steam must be condensed, and to effect this without the aid 
of water the following method is adopted:—The steam acts in a 
jet air compressing ap delivering a small quantity. of 
air with a pressure of 41b. to 5b. on the square inch, and 
charged with all the moisture and heat of the steam into a cool- 
ing chamber B; in this chamber the Pp d air is cooled 
and liberated to a great extent of the steam and moisture by the 
action of the cold air passing over the sides of the chamber. The 
compressed air then acts in the blower proper G, as the driving 
jet, and draws in and forces into the fire an additional and much 
larger quantity of air which passes through the cavities D D, 
and over the sides of the cooling or condensing chamber, thus 
taking up the heat given out by the compressed air and the 
steam, the latter becoming condensed and tlie water flowing out 
at the bottom. The blast is hot and dry, but a greater pressure 
than 6in. of water cannot be obtained without a great consump- 
tion of steam, when the blast would not be quite dry. This is a 
drawback to the general application of this system, as in many 
forges the workmen are accustomed to a blast with 18in. to 30in. 
pressure, and would not be satisfied with less. 

The steam jet gas exhauster is one of the most important of 
= Messrs: Kérting Brothers’ ex- 
hibits, and its principal feature 
consists in the fact that its 
capability can be varied accord- 
ing to the quantity of gas pro- 
duced, which varies consider- 
ably with the different seasons 
of the year. The steam jet 
draws the gas in, and mixes 
with it, through a series 
of nozzles, each one being 
larger ‘in sectional area than 
the preceding one. The last 
four nozzles, of which the 
sectional areas have the pro- 
portion of 1:2: 3: 4, re 
ceive their supply of gas 
through separate portholes for 
each nozzle. These portholes 
can be opened or shut” by 
means of a cylindrical slide 
A,.worked by a screw B. The 








y exhausting capacity of the 
Y machine can thus be reduced 
Z by closing one,or all, of these 
Z four porth ‘and the con- 
y sumption steam also re- 
gZ duced. The daily variations in 
Z the production are provided for 

G by a self-acting governor work- 





ing a throttle valve on the 
— pipe. — apparatus is 
Z made to work against a diffe- 
a rence in pressure of from 
12in. to 36in. water gauge. 
These exhausters compare 
favourably with the ordinary 
revolving exhausters, =" by 
steam power, and the first 
warner se: cost is much less. They have 
been adopted by several of the principal gasworks in this 
country, and are favourably spoken of. Messrs. Kérting also 
exhibit some other apparatus, to which I may allude at some 
future time. 
Mr. J. H. Lynde’s “Manchester” valveless waste water preventer 
—which is illustrated in the annexed sketch is of very simple 
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‘ear or comenseo WATER 
STEAM JET FORGE BLOWER. 
construction. In outward ap and mode of fixing it is 





similar to those generally in use; in size it is rather smaller than 
usual. Jt copies no valves or working parts liable to get out 
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the water-closet handle in the usual manner, and when acted 
upon depresses the lever G, which raises the loose-fitting flap D, 
and forces dewn flap C, which charges the yang part of the 
syphon L by forcing water into it at I, and thus empties the 
flushing compartment, which at once commences to refill through 
the small hole E. On releasing the handle the balance-weight H 
carries the lever G back to its old position, thereby raising the 
flap C and depressing flap D, which charges the upper part of 
syphon K by forcing water into it at J, and thus empties the 
trapping compartment, which is again filled the small 
hole F. The syphons carry the water off very rapidly, and 
become charged with air, thus preventing the escape of the new 
charges of water which enter through small holes E and F. 
The loose flaps have a peculiar motion which prevents the forma- 
tion of a vacuum beneath them, and thus the action of the 
machine is extremely easy. 





MESSRS. BARFORD AND PERKIN’S SELF- 
MOVING ANCHOR—SAVAGE’S PATENT. 

THERE are two main points about anchors for steam cultiva- 
tion that need to be accomplished to make them a perfect 
success. The first is their power to resist forward and lateral 
draught when required : the second is to move forward readily 
in a direct or oblique form as the work The first 
point has been accomplished for some. time, and the latter has 
been recently solved by the way the above firm have adopted 
and applied Savage's recent patent to their Campain’s anchor. 





being the one in front, nearer the work being 
done. Thus it was frequently difficult to keep the anchor in a 
direct line, and generally impossible to steer it from the work 
being done when the field be ry Now, however, as there is 
no lateral draught, excepting the weight of the empty imple- 
ment being drawn after the anchor, the anchor may be steered 
along a headland at any — This is done by the rope as it 
runs on the front guide p whe ees Meroe according as the 
anchor is required to be steered to the right or left. e arm 
carrying the guide pulley is pinned to the head of the frame 
G G, the front whe being thereby acted upon and converted 
into a steerage. When the arm is in the centre, the of 
the anchor is a straight line, and when it is fixed to the right or 
left the wheels answer exactly as required. The ball A is held 
in its place by a clip that can be easily loosed, whereby it can 
readily be fixed 8ft., 10ft., or 12ft. ul the implement as re- 
qui One further advantage of Mr. Savage’s invention is, 
the anchor moves or stops with the engine, and when a cultiva- 
tor is used it is turned nearly half round by the time it is 
opposite the return work, while a plough is carried to the exact 
for the back rope to draw it into the required position. 
his is one of the most perfect automatic or self-acting implements 
that we know of in connection with agricultural machinery. As 
we said on the occasion of our first seeing it, we regard this 
invention as a substantial improvement in steam ploughing. 








LOCOMOTIVE STEAM PLOUGHING ENGINE, 


Art page 96 we illustrate a 6-horse er locomotive steam 
ploughing engine—one of a pair for ivation on the double 
engine system—constructed by Messrs. Aveling and Porter, and 
exhibited at Taunton. The engine is erected on the top of a 
horizontal multitubular boiler, and has a single cylinder 8in. 
diameter by 10in. stroke placed forward and surrounded a 
steam jacket lagged with hair, felt, wood, and sheet iron. 
jacket is brought into direct communication with the boiler by 
means of steam ways made in the top of the shell and in the 
base of the steam jacket, so as to dispense altogether with out- 
side or inside steam pipes. Although nominally of 6-horse 
power, the engine is capable of being worked up to more than 
five times the nominal power. The wrought iron driving wheels 
are 5ft. diameter by 18in. wide on the face, with wrought iron 
cross bars riveted on the face; the front wheels also are of 
wrought iron, and are 3ft. 5in. diameter by 12in. wide. The 
driving axle and intermediate shafts are. of best hammered 
scrap iron, and the crank shaft of Lowmoor iron turned bright ; 
the piston rod is of cast steel; the cast iron fly-wheel is 4ft. 
diameter by 5in. wide, with face turned bright. The crank shaft 
brackets are formed out of the side plates of the fire-box extended 
upwards and backwards in one piece, and not only do they carry 
the crank shaft, but they provide bearings also for the inter- 
mediate shafts and driving axle in the most convenient position. 
The boiler is capable of generating an ample supply of steam 
from gas coke or coal, is butt-jointed, double riveted by 
hydraulic pressure, and constructed of “ best best” plates with lap- 
welded iron tubes 2}in. diameter by 6ft. 10in. long. It is lagged 








throughout with hair, felt, wood, and sheet.jron, and is tested 
by hydraulic pressure to 200 Ib. per square inch before leaving 
the works. The internal firebox is of Lowmoor iron. The 
steerage is effected from the driver's foot-plate, so that the engine 
can be managed entirely by -— The engine is fitted 
with a powerful friction brake, w: -4 a Sas be 
foot-plate. This engine is constructed wi . Aveling’s paten' 
pete te ee ee 
engine from the side,.by which means excessive vibra- 
tion and wear and tear hitherto experienced while working 
double sets of machinery are entirely overcome. The engine can 
be transformed into a road locomotive by removing the drum 
and putting back the front axle, an arrangement provided for in 
the construction We have 
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good roads about 12 tons up 1 in 12, and 18 tons on a level. Its 
speed varies, ing to the condition of the and the 
weight of the load it is hauling, from one and a-half to three and 
a-half miles per hour. A patent winding drum is fitted to a stud 
bolted on to the barrel of the boiler, and is placed so that the 


without putting pressure on the coiling gear. It carries 400 
yards jin. best steel wire rope, and the coiling gear is arranged 
#0 a8 to lay the rope uniformly on the drum without attention 























— at which carbonic acid liquefies for the temperatures 
. Pressure in | Temperature in Presgure in 
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I have been gratified to find that the two results, for 13°09 deg. 
and 21°46 deg., recorded in my former paper, are in close agreement 
with thene later <a On 

the other hand, pressures I 

have rs are lower = bene 

given Regnault as result 

of his elaborate investigation— 

** Mémoires de l’Académie des 

Sciences,” vol. xxvi., p. 618, The 
method F ed by that dis- 


; ti P was not, how- 
en ever, fitted to give accurately the 
pressures at which carbonic acid 


gas liquefies, It gave, indeed, 
tT the na res exercised by the 

liq when contained in large 
quantity in a Thilorier’s reservoir ; 
but these pressures are always 
considerably in excess of the true 
ressures in consequence of the un- 
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from the man in charge. The engine is 17ft. 10in. in extreme | 
length, 7ft. 6in. in extreme width, and 11ft. 6in. in extreme | 
height. The heating surface in the fire-box is 25 square feet, | 
and in the tubes 131 square feet., The workmanship of these | 
little engines is excellent, and they have obviously been designed | 
with great care, every precaution being adopted to prevent Saien | 
down and to keep the cost of repairs at a minimum for a long | 
series of years. 








By Dr. AnDREWS, F.R.S., Vice President of Queen’s Coll., Belfast. | 

Tue following paper read before the Royal Society is a prelimi- 
nary notice of researches into the —— pioperties of matter 
in the liquid and gaseous states and taken in connection with our | 
recent articles on a part of the subject, it will be read with | 


| 
| 


MATTER IN THE Lh oh AND GASEOUS 
STATES. 


interest :— 

The investigation to which this note refers, has occupied 
me, with little intermission since my former communication | 
in 1869 to the society, “On the Continuity of the Liquid 
and Gaseous States of Matter.” It was undertaken chiefly ) 
to ascertain the modifications with the three great laws dis- 
covered respectively by Boyle, Gay-Lussac, and Dalton un- 
dergo when matter in the gaseous state is placed under 
physical conditions differing gay from any hitherto within the | 
reach of observation. It embraces a large number of experiments 
of precision, performed at different temperatures and at pressures 
ranging from twelve to nearly three hundred atmospheres. The | 
apparatus employed is, in all its essential parts, similar to 
thet described in the paper referred to; and so perfectly did it act | 
that the readings of the thetometer, at the highest pr and | 
temperatures employed, were made with the same ease and accuracy | 
as if the object of the experiment had been merely to determine the | 
tension of aqueous vapour in a barometer-tube. In using it the chief | 
improvement I have made is in the method of ascertaining the | 
original volumes of the gases before compression, which can now | 
be known with much less labour and greater accuracy than by the 
method I formerly described. The lower ends of the glass tubes | 
containing the gases dip into small mercurial reservoirs formed of | 
thin glass tubes, which rest on ledges within the apparatus, This | 
arrangement has prevented many failures in screwing up the appa- 
ratus, and has given more precision to the measurements, A great | 
improvement has also been made in the method of preparing the | 
leather-washers used in the packing for the fine screws, by means | 
of which the pressure is obtained. It consists in saturating the 
leather with grease by heating it in vacuo under melted lard. In 
this way the air enclosed within the pores of the leather is re- 
moved without the use of water, and a packing is obtained so 
perfect that it appears, as far as my experience goes, never to fail, 
tan it is used in a vessel filled with water. It is remarkable, | 
nowever, that the same packing, when an apparatus specially con- 
structed for the purpose of forged iron was filled with mercury, 
always yielded, even at a pressure of 40 atmospheres, in the course 
of a few days. 

It is with regret that I am still obliged to give the pressures in 
atmospheres, as indicated by an air or hydrogen manometer, with- 
out attempting for the present to apply the corrections required to 
reduce them to true pressures, The only satisfactory method of 
obtaining these corrections would be to compare the indications of | 
the manometer with those of a column of mercury of the requisite | 
length; and this method, as is known, was employed by Arago | 
and Dulong, and afterwards in his classical researches by Sequenth, 
fer pressures reaching nearly to 30 atmospheres. For this | 
moderate pressure a column of mercury about 23 metres, or 
75ft., in length had to be employed. For pressures corresponding 
to 500 atmospheres, at which I have no difficulty in working 
with my apparatus, a mercurial column of the enormous height | 
of 380 metres, or 1250ft., would be required. Although the 
mechanical difficulties in the construction of a long tube for this 
eg are perhaps not insuperable, it could only be mounted in | 

ront of some rare mountain escarpment, where it would be prac- 
tically impossible to conduct a long series of delicate experiments. 
About three years ago I had the honour of submitting to the 
council of the society a proposal for constructing an apparatus 
which would have enabled any pressure to be measured by the 
successive additions of the pressure of a column of mercury of a 
fixed length ; and working drawings of the apparatus were prepared 
by Mr. J. Cumine, whose services I am glad to have again this 
opportunity of acknowledging. An unexpected difficulty, however, 
arose in consequence of the packing of the screws (as I have already 
stated) not holding when the leather was in contact with mercury 
instead of water, and the apparatus was not constructed. For two 
years the problem appeared, if not theoretically, to be practically 
impossible of solution ; but I am glad now to be able to announce 
to the society that another method, simpler in principle and free 
from the objections to which I have referred, has lately suggested 
itself to me, by means of which it will, I fully expect, be possible 
to determine the rate of compressibility of hydrogen or other gas 
by direct reference to the weight of a liquid column, or rather of a 
number of liquid columns, up to pressures of 500 or even 1000 | 
atmospheres. For the present it must be understood that, in 
stating the following results, the pressures in atmospheres are 
deduced from the apparent compressibility, in some cases of 
yo ig others of hydrogen gas, contained in capillary glass 





carbonic acid, indeed, that ve chiefly worked, as it is 
singularly mt; and the jes it 
exhibits will doubtless, in their main be to represent 


and shove their critical points. 
Liquefaction of Carbanic Acid Gas.—The following results have 
heen obtained from a number of very careful experiments, and 





give, it is believed, the pressures, as measured by an sir-mano- 


Sreliahle resence of a small 
uantity compressed air, al- 
though the greatest precautions 
il_JJ may have been taken in filling the 
tus. Even one five hun- 
dredth part of air will exercise a serious disturbing influence when 
the reservoir contains a notable quantity of liquid. f 
Law of Boyle.—The +" - deviations in the case of carbonic acid 
at high pressures from this law appeared distinctly from several 
of the results given in my former paper. I have now finished a 
long series of experiments on its compressibility at the respective 
temperatures of 6°7 deg., 63°7 deg.,and 100C. The two lattertempe- 
ratures were obtained by passing the vapours of pyroxylic spirit 
(methyl alcohol) and of water into the rectangular case with plate- 
lass sides, in which the tube containing the carbonic acid is ook. 
he temperature of the vapour of the pyroxylic spirit was rved 
by an accurate thermometer, whose indications were corrected for 
the unequal expansion of the mereury; while that of the 
vapour ‘of water was deduced from the pressure as given by the 
height of the barometer and a water-gauge attached to the appa- 
ratus, At the lower temperature (6°7 deg.) the range of pressure 
which could be applied was limited by the occurrence of f: 














and the method of constant 
volume, The two except in the limiting conditions, do 


not give the same values for the coefficient of expansion ; but they 
agree in this that at high ures value of that 
coefficient changes the tempera The numerous experi- 
ments I have made on this subject will be communicated 


in detail to the society ; and for the present I will only give the 

ic Acid Gas under High Pressures. 
0 Vol. it 6°05 deg. 

et hed . andl 22-96 aT tuilgantale. 
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g 
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- ove 


: 03934 : we 6 
22°96. cue OOSISS 2. vce 13175 2. we 6379 (A) 
22°96 1... 005009 |. ... 15020 ... ... 10010 


Vol. COz at 0 deg. Vol. CO at 6°62 deg. 
Pressure. 760 and it at. Temperature. 
at. 0 hae deg. 
SLQ6 ce woe OORSED ... .. 10000 ... 662 


. eo ares (B) 
SECS nce ove OGRISD 0 ce TOU sn. 10064 
Vol. COz at 0 deg. Vol. COg at 6°01 deg. 

and 760 milims. ,and 40°06 at. | Temperature. 


=1 =1L 


deg. 
40°66 ... .. O°01744 ... w T0000 .. «. 601 
4006 ... .. O°02697 ... ... 15464 .. ..  63°64>(C) 
4006 ... «. OO31G1 ... ... 13123 ... .. 100°60 

Taking as unit 1 vol. of carbonic acid at 6°05 deg. and 22°26 atmo- 

heres, we obtain from series A the following values for the co- 

ient of heat for different ranges of temperature :— 
« = 0°005499 from 6°05 deg. to 63°79 deg. 
@ = 0°005081 from 63°79 deg. to 100°1 

From series B, with the corresponding unit volume at 6°62 deg. 
and 31°06 atmospheres, we find :— 

a = 0°006826 from 6°62 deg. to 63°83 deg, 
a = 0°005876 from 63°83 deg. to 100°64 deg. 

And in like manner from series C with the unit volume at 
6°01 deg. and 40°06 a — 

a = 0°009481 from 601 deg. to 63°64 deg. 
a@ = 0°007194 from 63°64 deg. to 100°60 deg. 

The coefficient of carbonic acid under one atmosphere referred 

to ajunit volume at 6 deg. is 
a@ = 0°003629, 

From these experiments it appears that the coefficient of expan- 
sion increases veridly with the pressure. Between the temperatures 
of 60 deg. and 64 deg. it is once and a-half as great under 22 atmo- 

heres, and more than two and a-half times as great under 





tion ; but at the higher tem; tures, which were considerably 
above the critical point of carbonic acid, there was no limit of this 
kind, and the pressures were carried as far as 223 atmospheres. I 
have only given a few of the results, but they will be sufficient to 
show the general effects of the pressure. In the following tables p 
designates the pressure in atmospheres as given by the air-mano- 
meter, t/ the temperature of the carbonic acid, s the ratio of the 
volume of the carbonic acid under one atmosphere and at the 
temperature ¢’ to its volume under the pressure p’ and at the same 
temperature, and 4 the volume to which one volume of carbonic 
acid gas, measured at 0 deg., and 760 millimetres, is reduced at the 
pressure p and temp rature ¢ :— 

— ie Acid at 67 deg. 











‘ 9 
& deg. 
13°22 6-90 ak 007143 
’ yo 4A 
20°10 679 ao 0°04456 
" 673 ~ 
24°81 7 Dw 0°03462 
31°06 662 1 
rf “—— 
“ 59 DIT 
40°11 6 ine 0°01754 
— Acid at 63°7 deg. 
Fs deg. ; ° 
16% 63°97 a ‘ 
ira 0°06931 
54°33 63°5) , ‘ 
ae 7 a 96 0°01871 
106°88 63°75 1859 0°00665 
1 
145°54 63°70 a 
7 sar 5 0°00378 
22°92 3° a 
222 63°82 iat 0°00277 
Carbonic Acid at 100 deg. 
Pp v ‘ 9 
at. deg. 1 
16°80 100°38 irs 007914 
8 . 
53°81 100°33 w 2 0°02278 
105°69 00° 
100°37 it i 0°01001 
145°44 99°46 25 
> a8 = 0°00625 
223°57 99°44 3809 0°00359 


These results fully confirm the conclusions which I formerly. 
deduced from the behaviour of carbonic acid at 48 deg., viz., that 
while the curve representing its volume under different pressures 
approximates more nearly to that of a perfect gas as the tempera- 
ture is higher, the contraction is, nevertheless, greater than it 
would be if the law of Boyle held good, at least for any tempera- 
ture at which experiments have yet been made. From the fore- 
going experiments it appears that at 63°7 deg. carbonic acid gas, 
under a pressure of 223 atmospheres, is reduced to z}, of its 
volume under one atmosphere or to less than one-half the 
volume it ought to 7 if it were a perfect gas and contracted 
in conformity with Boyle's law. Even at 100 deg. the contraction 
under the same pressure amounts to 4; part of the whole. From 
these observations, we may infer by analogy that the critical 
points of the greater number of the gases not hitherto liquefied are 
probably far below the lowest temperatures hitherto attained, and 
that they are not likely to be seen, either as liquids or solids, till 
much lower temperatures are reached. 

Law of Gay-Lussac. — That the law of Gay-Lussac in the 
case of the so-called permanent gases, or in general terms of 
gases greatly above their critical points, holds good at least at 
ordinary pressures, within the limits of experimental error, is 


at different and 
ments were conducted by the two methods gam 


i 





P , as at the pressure of one atmosphere. Still more 
important is the change in the value of the coefficient at different 
parts of the thermometrie scale, the pressure remaining the same. 
An inspection of the figures--will also show that this change of 
value at different temperaturés increases with the pressure. 

Another interesting question, and one of great importance in 
reference to the laws of molecular action, is the relation between 
the elastic forces of a gas at different temperatures while the 
volume remains constant. The experiments which I have made 
in this part of the inquiry are only preliminary, and were per- 
formed not with pure carbonic acid, but with a mixture of about 
eleven volumes cf carbonic acid and one volume of air. It will be 
convenient, for the sake of comparison, to calculate, as is usually 
done, the values of @ from these experiments ; but it must be 
remembered that @ here represents no longer a coefficient of 
volume, but a coefficient of elastic force. 

Elastic force of @ mixture of 11 vol. CO2 and 1 vol. air heated 

under a constant volume to different temperatures. 
Vol. COz Temperature. Elastic Force. 
4 a 


t 

SOBA nce cee ABTO ne ee BIW 
Se. dee, eet ae ae GTO « 
F662 une ee’ POTS 2. «.. FS1HS 
Q56S ue vee 4370 2 oe 3118 
DIBB ... we WH .p w B44>. . . . (B) 
256°S - 220 co 99.75 ... a 44°29 

From series A we deduce for a unit at 13°70 ‘deg, and 22°90 atmo- 


spheres ; 
a = 0'004604 from 13°70 deg. to 40°63 deg. 
@ = 0°004367 from 40°63 deg. to 99°73 deg. 
And from series B :— 
a@ = 0°005067 from 13°70 deg. to 40°66 deg. 
a = 0°004804 from 40°66 deg. to 99°75 deg. 
The coefficient at 13°70 and 1 a | ere is 
a = 0°003513. 

It is clear that the changes in the values of a, calculated from 
the elastic forces under a constant volume, are in the same 
direction as those already deduced from the expansion of the gas 
under a constant pressure. The value of @ increases with the 

ressure, and it is greater at lower than at higher temperatures. 

ut a remarkable relation exists between the coefficients in the 
resent case which does not exist between the coefficients obtained 
Con the expansion of the gas. The values of «, deduced for the 
same range of temperature from the elastic forces at different 
ressures, are directly proportional to one anotherr ‘’e have, 
short, 


(A) 


0°004367 - ™ 0°04804 = ° 
00046 0°9485, 005067 0°9481 
How far this relation will be found to exist under other con- 
ditions of temperature and pressure will appear when experiments 
now in progress are brought to a conclusion. 
Law of Dalton.—This law, originally enunciated by its author, 
is, that the particles of ons gas possess no repulsive or attractive 
wer with regard to the particles of another. ‘‘ Oxygen gas,” 
C states, ‘‘azotic gas, hydrogenous gas, carbonic acid gas, aqueous 
vapour, and probably several other elastic fluids may exist in com- 
pany under any pressure and at any temperature without any 
regard to their specific gravities, and without any pressure upon 
one another.” The experiments which I have made on mixtures 
of carbonic acid and nitrogen have occupied a larger portion of 
time than all I have yet referred to. They have been carried to 
the great pressure of 283°9 atmospheres, as measured in glass tubes 
by a hydrogen manometer, at which pressure a mixture of three 
volumes carbonic acid and four volumes nitrogen was reduced at 
7°6 deg. to =}, of its volume without liquefaction of the carbonic 
acid. As this note has already extended to an unusual length, I 
will not now attempt to give an analysis of these experiments, but 
shall briefly state their general results. The most important of 
these results is the lowering of the critical point by admizture with 
a non-condensable yas. Thus in the mixture mentioned above of 
carbonic acid and nitrogen, no a was formed at any pressure 
till the temperature was reduced below — 20 deg. C. Even the 
addition of only ps of its volume of air or nitrogen to carbonic 
acid gas will lower the critical point several degrees. F perm. 
these experiments leave no doubt that the law of Daltop entirely 
fails under high pressures, where one of the gases is at a temper- 
ature not greatly above its critical point. The anomalies observed 
in the tension of the vapour of water when alone and when mixed 
with air find their e tion in the fact that the law of 
Dalton is only approximately true in the case of mixtures of air 
and aqueous vapour at the pressure and temperature of 
the atmosphere, and do not de as has been alleged, on any 
disturbing influence produced by a pic action of the sides 
of the containing vessel. The law of Dalton, in short, like the 
laws of Boyle and Gay-Lussac, only holds good in the case of 
gaseous which are at feeble pressures and at temperatures 
poaty tere Se eh on. Under other conditions these 
ws are interfered with ; and in certain conditions—such as some 
of those deacriked in thia note—the interfering cayses hecome 8 
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TESTING STEAM PUMPS. 


Tue following is the report referred to in Mr. Skeel’s 
letter, which will be found in another page :— 


EXTRACT FROM JUDGES’ REPORT. 
“* Exhibition-building, New York, December, 8, 1874. 

“To THE Boagp OF MANAGERS,—GENTLEMEN,—-After full and 
impartial examination of the article above described, the under- 
signed judges make report that they have submitted this pump to 
a test ° bs eel to a i cal and economy fm y er 
ing under £0 an water, as pro in the 
letter to your board, with the repulte, 

“* They wished to determine the volume of water the 
pump was capable of throwing, and the weight of steam used. In 
order to accomplish this the pump was moved from the 
position it occupied during the fair, and set where it could be 

ily connected with the boiler and with the water from 
the Croton main. The pump was allowed to suck water from a 
cistern, and to deliver it into an iron tank provided with an orifice 
in the bottom. This orifice delivered the experiment a 
certain amount of water, which amount with the head of 
water in tank over orifice. So long as the pump delivered into the 
tank as much water as the orifice in the bottom would discharge 
the amount in the tank remained constant. But when the pump 
began to deliver more than the orifice would disc’ the amount 
of water in the tank commenced to increase, notifying the attendant 
that the pump was running too fast. 

‘*The pump might then have been slowed down or allowed to 
continue at the increased speed until the increased head of water 


“The measuring tank was a cylinder of beiler iron : 
ee eT eee Ps 
ae ae eee a 

“The orifice was a tube bored ~ diameter, 2in, long. The 

valve motion is the style patented Mr. Jamieson, of firm 
exhibiting the — It consists of two pieces, the plunger or 
auxiliary piston and the main and auxiliary valve, combined in 
- a, which combination will be called in this description 
e valve. : 
“The plunger is the ordinary combination of two pistons con- 
nected together by a web, so formed as to p the valve. The 
= in which this plunger works is truly bored of one diameter 
through its whole length, the ends being filled by the pistons on the 
lunger and the centre acting as a steam chest and valve seat. 

e valve has a cylindrical face, and covers about one-third of the 

circumference of the cylinder and about one-third of its length. 
It is susceptible of two motions—the first longitudinally in the 
direction of the axis of the cylinder, the second rotatively about 
the axis of the cylinder. The valve contains two sets of steam and 
exhaust ports—the first, as in an ordinary three-ported slide valve, 
which ies the steam and allows the exhaust to the main 
linder of the pump; the second, which a the steam and 
ws the exhaust to and from the ends of the auxiliary cylinder. 
The arrangement of the ports in the valve and valve seat is such 
that when the valve is in mid-position, both as to its longitudinal 
and its oscillating movements, the ports which admit steam to aid 
the valve in completing its movements are wide open. If the 
valve is moved longitudinally, the steam is admitted to one 





end and exhausted from the other end of the main steam cylinder. 
If the valve is oscillated either way from mid- 
ition, the steam is admitted to and ex- 
Bausted from the auxiliary cylinder behind 
the plunger. 
“The valve is moved by a cam connected 
with the crosshead of the pump. The action 
of the valve motion is as follows: — The 
piston approaching the end of the stroke, 
and the valve being drawn longitudinally to 
m the steam port to the opposite end, 
the first action of the-cam on the return 
stroke is to rock or oscillate the valve so as to 
bring the auxiliary steam and exhaust ports 
into the same longitudinal line. If the valve 
were in mid-position, this would open the 
auxiliary ports, but does not open them when 
at either end of its stroke. The second 
action of the cam is to draw the valve longi- 
tudinally toward mid-position, thus contract- 
the steam and exhaust ports, and just 
lore the valve arrives at mid-position open- 
ing the auxiliary ports. If the pump is not 
moving very fast, the plunger is then thrown 
over by the steam, and carries with it the 
valve, opening the steam and exhaust for 
_ the return stroke. The act of moving 
p the valve longitudinally by the plunger 








over the orifice forced more water through and again 


uired an 
equilibrium. This equilibrium having been once established, if 
there had been no variations of steam pressure, would have re- 


mained during the whole experiment. 1e weight of water dis- 
charged by the orifice at the mean head during the experiment 
was afterwards measured. The pressure against which the pump 
worked was measured by a spring gauge placed in the delivery pipe 
near the pump, and the pressure was controlled by a throttle valve 
in the delivery pipe beyond the gauge. The steam pressure 
was governed by a throttle valve in the steam pipe, and measured 
by a spring gauge in the pipe between the throttle valve and the 
steam chest. The exhaust steam was led from the cylinder through 
15ft. of 14in. iron pije into the measuring tank, and discharged 
directly into the water through 150 jin. holes drilled in a 2}in. pipe, 
to which it was connected. 

‘Thus knowing the weight of water discharged from the tank and 
its elevation of temperature, the steam condensed in order to cause 
this elevation, being the same steam used by the steam cylinder of 
the pump, could be computed. Then the useful work of the pump 
was the volume of water discharged, multiplied by the pressure 
indicated by the gauge, plus the pressure due to the difference of 
level between the water in the tank from which the pump was 
drawing water and the gauge, plus the friction of the water in the 
pipe between the tank from which the pump was drawing water 
and the gauge. The steam consumed was that indicated by the 
elevation of temperature of the volume of water delivered by the 
pump. The efficiency of the machine was the ratio of the amount 
of useful work done by one pound of steam to the useful work 
that might have been done in a perfect engine by the same steam, 
between the same limits of pressure if worked without expansion. 
If we denote by V—the cubic feet of water delivered by the pump 
curing one hour, P—the pressure indicated by the water pressure 
gauge, P!—the pressure due to the difference of head between this 
gauge and the cistern and the friction of the intermediate pipe, we 
find for the useful work done by the pump in one hour the expres- 


sion 
Vv = lot 72» 144 x V. 

“Tf also L x ¢ = the sum of the latent and sensible heat of the 
steam at the boiler pressure, T: = temperature of injection water, 
T, = temperature of discharge water, we have for the weight of 
steam condensed during the hour 

w — V x 62°4 x (T,—T)) 
+. L + t— Ts 

“Tf also V = useful work which a pound of steam is capable of 
performing if admitted into a cylinder at the pressure indicated by 
the gauge, and exhausted at the pressure of the atmosphere, then 
the efficiency of the machine 

. Vw 
= X ae 
sa ie 

“This efficiency expresses the relation the useful work performed 
by the steam in this engine bears to the useful work which ht 
have been performed by the same steam in an engine w 
without leakage, condensation, or friction. It does not take into 
consideration the efficiency of the steam, which would have been 
increased with higher pressure and expansion, being ratio of the 
work performed by the steam to the work eq t to the heat 
required to produce it. It does take into account all leakage and 
condensation in the steam and water-cylinders, and all friction, 
either of the machine or the water through the pump. 


“The pump tested was the style manufactured by the firm as a 
boiler. -pump, and of the following principal dimensions : 
Diameter of steam cylinder .. ... 4 inches, 
pa water cylinder ... ow. 2) 
Length of stroke a a a ee 
Diameter of piston-rod ... «we 
” suction pipe ... .. «. 14 
~ delivery pipe ... ... «. 1 
Length and breadth of exhaust port 
” ” steam port 
Diameter of steam pipe “ 
” exhaust Pipe $00 ene eee * 
= auxiliary plunger... ... 1} 
Travel of auxiliary plunger and valv 
Number of jin. openings for pas- 
sage of water in each valve seat \ 
Net area of steam piston ... .. «.. 124;8q. 4, ° 





” oo” water piston eee one oaee Sit 84. ” 


closes the auxiliary ports, and the com- 
pression of the steam between the plunger 
and the head of the auxiliary cylinder 
toward which it is travelling brings the 

lunger gradually to rest without allowing it to strike the head. 
fn case the pump is moving so fast that the steam has not time 
to act upon the plunger before the piston, if not otherwise re- 
tarded, would strike the head, the cam continues to carry over the 
valve, and opens the steam and exhaust for the return stroke 
without the intervention of the auxiliary plunger at all. 

“The water valves are flat discs, sliding on a central spindle, 
and pressed down by spiral springs. The seats are each perforated 
with a nnmber of holes, The pressure of the water raises the valve 
and allows the water to flow up through the holes, and to esca 
under the of the valve. The hy valve is larger than the 
under, and the arrangement is such that by unscrewing a single 
nut both the delivering and the receiving valve and their seats can be 

en out, . 

‘The claims of the invention, which appear to your committee 
to be substantiated, are :—(1) That the arrangement of the valve 
motion allows it to consist of only two main pieces instead of three 
as in most other steam pumps, while the cylindrical valve an 
seat, owing to the combined oscillating and reciprocating move- 
ment, will wear as long as, or longer than, the flat seat, ; (2) That 
as the valve is moved through half its stroke by the positive action 
of the cam, and has only the other half to be moved by the 
auxiliary piston, and as the time required to overcome the inertia 
of the valve and plunger by the pressure of the steam remains 
nearly constant, while the distance moved by the pump piston 
during this time varies with the velocity, it follows that the length 
of the stroke will be more nearly constant in this pump than in 
any which move the valve entirely by the auxiliary a. (3) 
That the arrangement of the valves will not allow the pis to 
strike the h under any circumstances. This last oc was 
tested by removing the suction-pipe from the water when the pump 
was wor under a full h of steam; and although it imme- 
diately ran off at*the rate of over a thousand strokes per minute, 
the piston did not strike the head, 


Leg of Test of Foster and Jamieson’s Steam Pump, American 
Institute Fair, November 18, 1874. 





gauge and 
- aie 


pounds. 
gauge. 
tank. 


No. of holes in tank open. 


inside of throttle. 
Pressure of exhaust in pipe in 


Double strokes per minute. 
Temperature of injection. — 


S 
i Remarks. 
5 
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Head in measuring tank in inches. 


Lift in inches between 














S88 8 Beege Pressure of steam above atmosphere 








P2828 ssege| Pressure of water in pounds by 











7°50 —0| 198 l2 6] 454 1949 oi | Stroke 4hin, 
755 0; 128} 2 6 1349) «62 Stroke 4}ir.. 
8:00 —O| 130 2 6) 45} (1349) 62 Stroke 4}in. 
8°05 —0 | 198 2 6| 45 |1349) 62 

8°10 —o| 128 2 6) 443 119.49) 62 eninieiina 
° le al y . .16 inter- 
815 0 | 128 2 6 444 113 49) 63 [eae ther. 
8-20 —o| 128 lo 6 444 19.49] 62 

8°25 —O | 130 2 6 1349) 62) Stroke 4jin. 
8°30 | 131 2 6| 44} 1349] 62 
mean | $2°722|/—0 | 128833 60°055'2 5'44°833 13.49 61044 

Second Experiment. 

900 | 21 | o| 130 | st 2 Gl 44 pao 5 

905 | % | 0] 132 | 30 2 6 454 13/49 59 Stroke Sin. 
910 | 20 | 6} 128 80 26 46 1349 59 

915 | 20 | O| 182 | 30 2 6 403 ajieo 58 - 

; ’ | At 9.21 inter- 
920 | 2 | | 182 | 30 2 6 463 [1349 58 {x3 ther, 
925 19 +0] 130 | 30 2 6 47. 1349 57 Stroke Sin. 
930 | 19 |-o|] 180 | 30 2 6 a 113149 87 

935 19) |-0/ 131 | 30 2 6| 46} |1j49 58 
mean. 19°81 |-0| 1906 | 9071252 5] 46:16 A 49 58°187 








Weight of water discharged by orifice at 60 deg. temperature and at 
as 


The following are the results deduced from the experiment : 


FIRST. SECOND, 
Pounds of water delivered during 105" at 
mean head during experiment by orifice in 


bottom of tank ... ... so» s+ oe oo 309% 31408 
Pounds of water delivered by orifice in time 

pump was running ++ we see ee oes 7956" 6300" 
Pounds of water equivalent to difference of 

level of water in tank at commencement 

and end of experiment ... ... .. .«- —818 +1144 
Weight £ water in Fem a by 

urop during experiment, in con- 

Saeed oon a «wet | 
Pounds of water delivered by pump in one 

[a eee ee ee ne 
Cubic feet of water delivered by pump 

during one hour ... sss see cee ee nee 1612 1693 
Cubic feet of displacement of pump piston 

ne @mO OUT ce cee cee ces t00 tee 167°49 | 169°9 
Ratio of water delivered to pump-piston dis- 
PO pane Ne i eh + So tbs 

ean pressure against pump-piston by gauge 30° 
Feoaneo cquielent Ag difference of level 

between surface of water in tank and 

Centre Of gAUge oo soe cor see ave 125 125 
Pressure equivalent of friction of water 

through 46in. of inch-pipe and two right- 
= le os eon Gee ont ot 2°00 2°00 
‘otal use’ ressure against which pump- 

piston worked ... «. «+ een 63°305 33°37 


Horse-power coi mding to volume of 
water delivered by pump at the above 
useful pressure, being the useful horse- aa 

pinsenee df tenpeisiuns between the injec- 
tion and the di A ce 12°-044 9°°187 

Units of heat carried away by the water 135880" 98927,4," 

Pounds of steam which must have con- 
densed from the pressure of the steam, and 
reduced to the temperature of the dis- 
charge during one hour 0. ss. ses see 119°57 88°9 

Pounds of steam per hour per useful 
OEBO-POWET 200 202 ee ove ee one oe 1545 207 °7 

Pounds of steam per hour necessary in 
perfect high-pressure engines working full 
stroke at the pressure shown by gauge 
during experiment =... see tee nee nee 49°2 59°2 

Ratio of pounds of steam used to pounds of 1 258 
steam actually necessary, being the efti- fot oa ‘ we 
ciency of the machine ... 1. s+ ss . . 

Mean useful water pressure reduced to steam 
Yn nn ne ee 2077 38109 

Difference between mean steam pressure and 
last quantity, being the mean ‘pressure 
necessary to work the machine, including 
losses of pressure in steam valves and 
water valves, and back pressure and fric- 
tion eee ae le ae 11°96 8°86 

Ratio of power to work machine to useful 
0. ee ee ea 57:100 =81:100 

Pounds of steam per hour per applied horse- 
nower, being the pounds of steam per 
nour per useful horse-power, decreased in 
the ratio of the last quantities a 

Difference between last quantity and pounds 
of steam per hour necessary for perfect 
RR ae 49°2 55°5 

Ratio of last quantity to total pounds of 
steam used per hour, being per cent. of 
steam lost by clearance, leakage, and con- 


densation a ae a ae ee 500 484 
Clearance 10 per cent. .*. leakage and con- 
GOREMIIOR ce cce te cte wetter 40°0 38°4 


“Tt will appear from an examination of the foregoing figures 

that this pump has not proved an economical engin, 0 duty 

a 1544 lb. steam per useful horse-power per hour 

(allowing 84lb. of water to 1 Ib. of coal) would be 10,900,000 foot- 

pounds per 100 Ib. coal, while the best umping engines have 

given 100,000,000 foot-pounds per 100 Ib. coa our committee are 
Ee result. 


not disappointed at t They did not any great 
economy from an engine of this class and size wor' low steam 
at full stroke, non-condensing, and being exposed on all sides to the 


cold air. They believe the results are as good as can be obtained 
from any engine of this kind. The addition of a cond alone 
would probably add 50 per cent. to the duty. 

“The only discrepancies in a comparison of the two experiments 
are the per cent. of the total volume of the pump-piston displace 
ment which was actually delivered, being 96} per cent. in the first 
experiment, and 99} in the second experiment. The committec 
believe this discrepancy te have arisen, not from any error in the 
measurement of the water, but from an error in the measurement 
of the stroke, which varied a little during the experiment. From 
an examination of other experiments on pumps under similar cir- 
cumstances, they are led to believe that the result of the first 
experiment was nearly correct, and that the per cent, of the 
volume of the piston displacement actually delivered was 96} per 
cent. in both cases. 

“In conclusion, your committee are of the opinion that the steam 
valve motion of this pump was superior to any pump on exhibition, 
but that the water valves were too likely to become clogged by 
foreign matter in the water to be recommended as the beet in use, 
and therefore recommend that you award it a silver medal. The 
wish to express their gratitude to Chief-Engineer W. W.W. Wood, 
United States Navy, who kindly lent them the measuring tank, and 
their appreciation of the ability and industry of Mr. John 8. 
Hawkins, superintendent of machinery at the fair, who, by the 
direction of the committee, prepared the apparatus for the test. 


“ Respectfully submitted, 


“Tos, J. SLOAN, 
“THERON SKEEL, 


** Judges of Group 1I., Department V, 
“To the Managers of the American Institute Fair,” 











WHITWORTH SCHOLARSHIPS.—The following is the list of candi- 
oy successful in the competition for the Whitworth scholarships, 
5 s— 


























45in. head, as measured after experiment, equal 310 |b. in 105 seconds. 











No. of 
marks. 
; 3 
Name. & Occupation. | Address, | $ 3 
q | E & 
| : 
Harrison, Joseph ..|21/Mechanical engineer ..\Hyde .. ../1815 926 2241 
| | 
Goodwin, George ../20 Do. do. +» London — ../1268) 790 2058 
| | 
Alldred, John... ../21|Loco. engine fitter .. Wolverton..| 634) 992 1626 
| 
Garside, Franklin ..|20/Pattern maker .. .,.Oldham ..| 906, 7151621 
Dick, Frank W. _../21|Mechanicai engineer Anes + /121e > 
Poole, Joseph ..  ../20\Fittey and turper., , [Dudley ++] 892) 678.1666 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 

and Co., Booksellers. 
LEIPSI“.—A. TWIETMEYER, . 
NEW YORK —WIiiimer and Rocers, 47, Nassau-street. 
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Norway, 











ications. 

J. H.—See answer to C. P. x 

T. J. (Pilley).— We assume that the diagrams have been carefully taken with 
a good i: ator. They show that thereis a secondary admission of steam 
in each case, and we should not be surprised to hear that your engines are 
using 30 lb. or 35 1b. of coal per horse-power per hour. Nothing can be 
worse than the action of the valves, as shown by your diagrams. 

B. H. C.—There is no evidence what ilable to prove that Brunel ranan 
engine from London to Bristol in an hour. We have heard the story before. 
No one who knows anything of railway work believes it. 

C. P.—There is no rule of general applieation. You should read some treatise 

on steam boilers ; Wilson's is the best ; you can obtain it through any book- 


seller, 

T. M. anp Co.—The 81-ton now being constructed at Woolwich will be the 
largest that the Government hag turned out, It is stated that Sir W. 
Armstrong and Co, are making a larger gun for a foreign ment. 

W. F.—If you introduce the pipe shown in your sketch, and make it large 
enough to be of any avail, you will get no vacuum whatever. There is no 
reason why the valve or seat should break if it is strong enough. We should, 





by preference, use a foot valve. 

R. W. M. M.—The following are gst the standard works on stone 
bridges, and include also some of timber and iron :—Gauthey, ‘‘ Sur le 
Construction des Ponts ;” Perronet, “‘ Description des Ponts,” dc. (Perronet 
was the constructor of the celebrated bridge over the Seine at Neuilly); 
Rondelet, “‘ L’Art de Batir ;” “ Telford's Life and Works ;” “ Theory, 
Practice, and Architecture of Bridges,” by Prof. Hann and others, 4 vols. 
Weale, 1>52-3. Provis Navier and Drewry on “ Bridges” 
(1882). On lattice bridges the most important wovks are German, such as 
** Die Rheinbriacke bei Coblenz” (carrying Rhenish Railway over the Rhine) ; 
Die Bisenbahnbricke aber die Saane bei Freiburg; Briicken tuber die Weichsel 
bei Durschau und iiber die Nogat bei Marienburg, &c. The most important 
work in English on docks and harbours is that by the late Sir John Rennie, 
descriptive of his illustrious father’s executedWengns. All the above works 
contain more or less on the subject of foundations. There are several special 
works, such as Davy “On Artificial Foundations.” Armstrong, Wilson, 
and several others have published works on steam boilers, but rules for ther 
proportions and horse-power, d&ec., form parts of any elementary course of 
reading. 
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UNSEAWORTHY SHIPS. 


THERE ure few persons practically acquainted with the 
chaotic mass of legislation under which the Board of Trade 
and its multitudinous officers have hitherto acted in refer- 
ence to our mercantile marine who will believe that, unless 
in some solitary and accidental instances, which may serve 
for a parliamentary flourish next session, any real removal 
of existing and admitted evils can come of the temporary 
bill laid before Parliament since Mr. Plimsoll’s bill was 
thrown over by Mr. Disraeli. Such a piece of wn 
legislation—if it pass, which is as yet uncertain— be, 
what it was meant to be, a tub to the whale, and no more. 
There is neither time nor the means before the winter 
months shall have arrived for arranging and putting in 
action any more perfect system for inspection and exami- 
nation, prior to detention of ships than under those lame 
arrangements which have hitherto existed; and the arbi- 
trary powers with which the surveyors of the Board will 
probably be entrusted will be little if at all used unless in 
relation to deck or overloading, or impro 
loading. But although a ——— of the total number 
of wrecks are no doubt due to circumstances connected 


with their cargo and its amount and storage, these are not 
amongst the causes whieh produce the wreckage and loss 
of life which have latterly so powerfully attracted public 





attention. Few owners of sound ships will be found who, 


under all the abuses of the existing of under- 
writing, will be willing to risk their own and the 
loss of a really valuable ship through the reckless desire of 
making a little more profit by overloading her. It is from 


a different class that the ships come which are sent to sea 
and are heard of no more. 
It was a wholly unlooked-for result of the introduction 


of iron shipping that a worn-out ship should prove really 
worth no &- A timber-built ship at the worst would 
amex f pay for breaking up for the sake of the still usable 
materials of her hull; but notsotheiron ship. Whenno longer 


profitable to repair, the cost of breaking up and remanufac- 
turing the iron of the hull is more than the iron is worth. 
There is but one profitable way to dispose of her. Vamp her 
up as having undergone a “thorough repair,” send her to sea 
heavily insured, and let her to the bottom as quietly, 
and with as little loss of life, it may be, as circumstances 
will permit; but to let her be insured and sunk is the only 
bas 3 to realise anything out of her. 

n these hideous transactions, responsibility, moral or 
otherwise, is so divided—there are so many loop-holes for 
escape after the catastrophe—that it is very seldom a legal 
remedy can apply, even were there any single strong arm 

y to vindicate the cause of those who, by a roundabout 
ay have lost their lives, or, in reality, have been mur- 
ered; and probably no legislation can reach the evil, 
except, perhaps, by some change in the practice of insurance. 
One of tke main conditions by which the responsibility 
of marine surveyors is lessened, and by which the useful 
effects of their office often become nugatory, arises from 
the often imperfect access that they have to all parts of the 
interior of ships—more ety of old ships—for the 
— of a full and searching examination of their con- 
ition. The parts of an iron _— it is most import- 
ant to examine fully and minutely, are the interior of her 
hull below the water-line, especially the floor or bottom, 
and in particular those portions in ares: eg the engines, 
boilers, and coal bunkers, These are the parts where 
corrosion and abrasion take place most, and with greatest 


irregularity. Yet these are the parts which, as at present 
constructed, are seldom, if ever, thoroughly examined after 
the ship has been completed. The whole floor of the ship 


not occupied by engines and boilers is covered over by a 
timber ceiling, the planking of which is usually bolted to 
the interior angle irons of the framing, and the removal of 
which, so as thoroughly to lay bare the interior of the 
framing and skin of the hull which it covers, amounts 
in cost to nearly that of a new ceiling. Few 
owners, even if they have nothing to fear from a 
thorough examination, are willing to submit to so serious 
an expense as is involved in the labour, material, and delay 
to the ship, as such a laying bare involves ; and hence the 
lax habit wn into existence of inspecting the inte- 
rior skin and Roles of the ship by cutting a few holes 
here and there through the ceiling, or by removing a plank 
or two for a greater or less length of it. Instances indeed 
are not unknown of inspection conducted by sending in a 
small boy to creep between two lel frames under the 
ceiling, and taking his report of the state of the hull. 

Now, to those who know the extreme inequalities with 
which corrosion takes place in iron ships, and in the pre- 
sent state of our knowledge, the complete impossibility of 
predicting whereabouts it may be test, or how much 
more nearly. corroded to dangerous thinness one plate may 
be more than another, closely adjacent to it perhaps, it is 
needless to say that such inspection is a delusion ora 
sham ; and if the surveyor’s inspection is to be anything 
better than delusion or sham also, he should be not only 
authorised, but required, to have the interior of the ship 
fully exposed to his examination before he ventures to 
form any judgment, or to give any certificate of her sound- 
ness or seaworthiness. 

For this purpose a radical alteration in the ceilings and 
interior linings of iron ships should be enjoined by law. 
There is no real difficulty in so constructing the ceilings of 
an iron ship and so securing them to her framing that 
they can be removed in els, and again restored and 
secured in place, without injury either to the ceiling or to 
the ship. In a word, thus far at aur pe -eryer should 
control the proceedings of the naval itect and ship- 
builder, that no part of the interior of an iron ship should, 
by construction, be rendered inaccessible to examination 
at all future times. Besides the ceiling, a further difficulty 
to complete inspection is interposed by the now prevalent 
custom of coating the interior of the skin with Portland 
cement and sand, and by bricking up certain narrow por- 
tions of the hull fore and aft. Whatever may be said of the 
advantages of this coating of cement in mitigating corrosion 
and abrasion—and there is much that mn ~ justly urged 
on this score—it nevertheless op an effective obstacle to 
any real inspection of the interior skin of the ship, unless 
stripped off to a far larger extent than has been the prac- 
tice hitherto since its introduction ; but any such sufficient 
stripping off is not practicable without the vious 
removal of the timber ceiling. It is a problem well worthy 
the best attention of the future naval constructor to find 
a method of protecting the interior skin and floor 
frames by some material and method which should admit 
of removal and renewal, if not of replacement, as easily as 
may be the timber ceiling. Multiplied instances might be 
given in which maritime disaster has proved the utter 
uselessness of these partial—we might say pretended— 
——— of the interior of ships’ hulls, as enabling any 
judgment to be formed of their condition as a whole. 

A few years ago a large iron ship, alleged, as usual, to 
have received “a thorough repair,” was laden with coal, 
came out of dock and anchored in nearly smooth water 
in Penarth Roads for a short time previous to starting to 
cross the Atlantic. A few hours after water suddenly began 
to rush into the engine-room, and before steam could be 

t up to run the ship ashore, she sank at her anchorage. 
The underwriters resisted payment on the grounds of un- 
seaworthiness, and, after two trials, at the of which it 
was endeavoured to be shown that the water had been let 
in by mismanagement in leaving open certain ports for the 
admission of coal to the bunkers, which was afterwards 





disproved, the only conclusion that could be arrived at» 
though the fact could not be made t by legal 
evidence, was that some of the plates of the hull within 
one of the bunkers had become so corroded as to have 
been fractured and forced in by the slight working of the 
heavily-laden ship as she lay at anchor. The all but 
foundering of H.M.S. Megera, which took place not far 
from the same time, was a still more striking example of 
partial inspection. There, as was proved 
in evidence, a certain portion of her bottom plating, which 


had been rendered inaccessible from the time the ship was 
built, was corroded as thin as a piece of tin plate, and 
even when burst through by the sea, could only be got at, 


after much delay, by cutting away some interior plating 
riveted to the es or framing. 

We venture to commend these suggestions to Mr. Plim- 
soll’s consideration in reference to the new bill promised 
for next session, if, indeed, that promise is likely to be 


THE ROYAL AGRICULTURAL SOCIETY. 


A vicorous effort is being made to induce the Royal 
Agricultural Society to dusion the system of practically 
testing the merits of machinery sent to the annual shows 
of the society for exhibition. It is argued in defence of 
this movement that the trials are very expensive, that 
they do no real good, and that they are in themselves 
eminently unsatisfactory. These points are urged by men 
of very great experience, some of members of council, 
others members of the society. They, therefore, deserve 
consideration. If trials of implements and machinery are 
abandoned, the society will at once assume a new position. 
It will take different ground from any which for very 
many years it has filled ; and a change of such importance 
cannot fail to exert a powerful mfluence for pan or evil 
on the future of what is in some sense a national insti- 
tution. Let us endeavour clearly and impartially to arrive 
at some definite conception of the value of the argu- 
ments on which the movement against the society’s annual 
trials is urged. The first argument that the trials are 
extremely costly we need say very little about. If the 
society possess an income sufficient to pay for them, they 
ought to be paid for on i provided it can be demon- 
strated that they are worth the money. If, on the other 
hand, it is really a fact that the society cannot afford the 
expense, than the trials must be given up however useful 
they may be. No ment is required to prove that the 
abandonment is expedient. In such a case we should not 
have a question of expediency, but one of necessity to deal 
with, and it would need but one answer. Whether the 
society be or be not short of funds we are not in a position 
to say. Their receipts and expenditure are dealt with b 

competent men; and we have no doubt that the council, 
secretary, and treasurer, will administer the funds placed at 
their disposal judiciously. In short, the argument that 
the society cannot afford to spend money on machinery 
and implement trials we regard as one with which we 
have little or nothing to do, and we shall not further refer 
to it. The second argument, that the trials do no real 
good, is totally different in character, and it is well to con- 
sider the theory on which it is based. It is urged that 
the natural pro of trade and the spirit of ey re oer 
are quite sufficient to develope and bring to the highest 
possible perfection any class of agricultural machinery ; 
and it is denied that the award of prizes by the society 
has given any stimulus whatever to the progress of agri- 
cultural engineering. That,in a word, and to use an example, 
the portable engine would be just as good as it now is, 
if makers of such engines never had a chance of entering 
into competition under the auspices of the Royal Agricul- 
tural Sgciety. This is a very sweeping assertion, and it is 
unfortunately one which it is almost impossible to prove 
or disprove. We cannot say what would have happened 
if certain events which actually did take place had never 
occurred. But the argument is not wholly baffling. It is 
practicable to form an opinion as to its merits, and that 
opinion must be, we think, in favour of the assumption 
that competitive tests of portable engines really did doa 
great deal to render them the very perfect machines they 
are, The men who now urge that such tests were of little 
or no value in the sense of a stimulus to improve the 
portable engine, include in their ranks numbers of persons 
who have themselves taken prize after prize; men who 
have used every available resource of talent and capital to 
produce the most economical engine that it was ible 
to make, The competing engines were “racers.” In very 
few instances have they been built with any intention of 
selling them. To dispose of them at a profit would be 
impossible. Is it reasonable to suppose that any ordinary 
trade competition would have induced firms like Clayton 
and Shuttleworth, the Reading Ironworks Company, 
Messrs. Tuxford, &c., to spend large sums on engines which 
could not be looked upon as ordinary trade products? We 
think it is not reasonable to suppose any such thing. 
Racers were built solely to win the Royal Agricultural 
Society’s medals and prizes; and to the society the world 
is indebted for portable engines which will give an effec- 
tive horse-power for 2°8 Ib. of coal per hour. Some persons 
do not dispute our opinion on this point, we believe, but 
they argue that, having got “racers,” we have really got 
nothing; that racers are, in a word, a delusion and a 
snare; and that the winning of prizes by such engines 
operated unjustly and to the injury of men who, possess- 
ing neither the time nor capital required to produce racers, 
were still competent to build better engines than the ordi- 
nary commercial a constructed by racing firms, To 
this argument we take unqualified exception. Even if it 
were true—which it is not—that a racer was unfit for 
actual service, we should still have the fact to deal with, 
and get over if possible, that an enormous amount of infor- 
mation must be acquired by any thoughtful, competent 
man who sets about producing a racer. He must perforce 
study all the points that constitute Fey weny and we 
have only to look around us to see those firms who 
have competed with more or less success at past trials 
build to this day the best portable engines that can be had, 
The Royal Agricultural Society did beyond question deve: 
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lope the portable engine. It may be possible that had the 
eoniehy ores existed or never given prizes the portable 
engine would have lost nothing. But such a theory does 
not admit of being proved, and we think we have shown 
that as a theory it is inconsistent with the actions of those 
who propound it. What holds good of the portable engine 
holds good of many other machines and implements—not 

uite to the same extent, however, for reasons which we 
shall refer to presently. The great body of purchasers of 
machinery really know very little about the merits of what 
they purchase in the first instance. They go to makers of 
established reputation, and there was and is no quicker 
way of reiiching the public than by taking a Royal Agri- 
sultural Society's prize. Whether the prize is or is not 
rightly awarded is quite another question. The practical 
fact, as it stands, is that hundreds of agricultural imple- 
ment makers are willing year after year to exert them- 
selves to the utmost in the hope of obtaining a place in the 
annual competitions held under the auspices of the society. 
The money to be won isa mere nothing. The medals are 
worth intrinsically but a few shillings. English and 
American engineers are too shewd to play a game in which 
the stakes are so exceedingly — for nothing but barren 
honour. The fact is that, rightly or wrongly—we believe 
rightly—a Royal Agricultural Society’s prize is indirectly 
of very great commercial value. This is the reason 
why dozens of competitors entered the lists this year 
at Taunton, as they did last year at Bedford, or the 
year before at Hull; and it is difficult to believe that 
any other stimulus could have existed which could so foster 
improvement as the system of publicly testing machinery 
ond awarding prizes to that which did best. We are at a 
loss to'see indeed how any spirit of competition could, un- 
aided, have produced any great improvement iu agricultural 
machinery. Purchasers have no good opportunities of 
knowing what implement is best. They may compare 
notes néw and then as to the quantity of coal burned by 
their engines, as to the work of a reaping machine, &c. 
&c., but they ein arrive at no definite conclusions on the 
subject so long as the implement does its work fairly well. 
Some time since a Scotch firm advertised and urged it as a 
good point, that they sold the heaviest portable engine in 
the trade. The engines worked very well, but they were 
not economical. A practical test under the auspices of the 
Royal Agricultural Society would have quickly placed the 
~public in a position to understand exactly what were the 
merits and demerits of such a machine. Agriculturists 
have neither the time nor the opportunity to test machinery 
for themselves, and so long as the purchaser is unable to 
single out for himself the best from the fairly good, nothing 
is gained by making anything better than fairly good, and 
for this reason competition alone, and unaided by the 
efforts of the Royal Agricultural Society, would not have 
given us the perfect machines which agricultural engineers 
now make. 

We come now to the third argument against the trials 
with which we are dealing, namely, that they are unsatis- 
factory. We confess that we fear there is a great deal to 
be said in favour of this argument. If it can once be 
demonstrated that the results obtained in the trial yard or 
the field are ‘fallacious, than the utility of the system is 
compromised, and those who, like ourselves, rejoice 
to see the society prosperous, must not shut their eyes to 
errors, mistakes, or abuses. We will go so far as to say 
that some very radical changes are essential in the system 
on which trials are conducted, and we are pleased to find 
that 1876 will bring with it changes which are at least 
in the right direction. As regards portable engine 
tests; we have nothing to say except that they are 
carried out under the auspices of the consulting engineers 
of the society with acare and accuracy which leave nothing 
to be desired. The trials are of such a nature that they 
admit of being managed with precision. But this is very 
far from being the case with trials of field implements, and it 
is in the system of conducting these experiments that changes 
are required. This is not the time or the place to deal 
with the question fully ; one or two points we may glance 
at incidentally. In the first place, no competitor should be 

rmitted to send in more than a single implement for trial 
in each class. The immediate result would be that the 
labours of the judges would be wonderfully simplified, and 
time would be permitted to carry out the trials properly, 
which is notoriously not the case now. In the second 
place, it should be impossible for a single firm to take all 
the prizes. If but one reaper or plough, for example, were 
sent for competition, that reaper or plough could take only 
one award. In the third place, trials of implements should 
be conducted at suitable seasons of the year. To put a lot 
of ploughs into a ley which has been baked by a burning 
sun for half a summer is absurd. Ploughs would not be 
used by a farmer at all under such conditions; and it would 
be quite possible for a very indifferent implement indeed to 
beat one’ very much its superior under such adverse cir- 
cumstances. A hatchet will do work impossible to a 
razor, but the hatchet is not, as a consequence, an eligible 
shaving instrument. Again, it is absurd to put reaping 
machines into a field of upstanding stiff green rye, to learn 
from the work done in it how far a reaping machine will 
serve a farmer’s purpose during a harvest. An admirable 
and somewhat or set instance of the defect in the 
society’s arrangements to which we refer was supplied at 
Bedford last year. The society offered a prize for machines 
to thin turnips. The machines were sent in dozens, and 
not a single turnip was to be found in the fields set apart 
for trying this special class of implements. So far as we 
are aware, there is no reason whatever that the trials 
should be carried out synchronously with the holding of 
the annual show. Wise councils have prevdfled this year, 
and the tests of reaping machines next year will be post- 
poned until there is really corn to cut worth the name. 

Our own opinions on the subject may be very briefly 
stated. We believe that the arguments of what we may 
term the opposition are not, taken altogether, without 
weight; but we fail to find that any mt has yet 


been adduced sufficiently powerful to induce us to think 
that the Royal Agricultural Society should abandon the 
system of testing machinery. We hold, however, that the 


progress of events and the remarkable development of cer- 
tain classes of machinery have rendered a system of trial 
which was excellent some years ago in some respects obso- 
lete, and that important changes in the method of con- 
ducting future trials are imperatively demanded. These 
eh should take the direction of reducing not the 
number of competitors, but the number of machines or 
implements sent in for competition; and the practice of 
carrying out the trials during the week preceding the 
opening of the showyard ren, Hee up with manifest 

vantage in certain respects. e believe, furthermore, 
that the Royal Agricultural Society has done a great deal 
to improve agricultural machinery; and we feel certain 
that much useful work remains to be done by the society, 
and that will be done if care is taken to render its policy 
consistent with the progress of the age. 





BLAST IN PUDDLING. : 

As an agent in the purifying of crude iron in the puddling 
furnace, the value of air has yet to be demonstrated in 
this country. It has often been attempted to apply a draught of 
wind to the puddling furnace, but very little success has 
hitherto attended the operation; this the believers in the 
efficacy of the agent attribute to the method of application. 
Applied neither from beneath, nor from the sides of the furnace, 
nor, indeed, through the hollow tool of the puddler, has air been 
made practically useful; but introduced at the top of the furnace 
one firm, at least, of ironmakers in the United States are 
securing by it results which are very encouraging to experi- 
menters. Messrs. Rogers, Burchfield, and Co., who have two 
iron and tin-plate making works, about fifty miles from Pitta- 
burgh, are blowing the iron in the puddling furnace from four 
tuyeres so inserted that the blast impinges upon the flame and 
drives it with the extra heat which it obtains from the oxygen, 
as if from a great blow pipe, right to the bottom of the furnace 
and also roundabout it. Messrs. Rogers and Burchfield are the 
American ironmasters who are using natural gas as fuel in their 
ironworks; and it is their success which has encouraged the 
several ironmakers of Pittsburgh, whose names were given in 
Tur EncInrer of last week, to continue to bring gas to that 
city from wells seventeen miles away. When Messrs. Rogers, 
Burehtield, and Co., made known that through the agency of 
blast, injected as we have described, important economical 
results had been secured, leading Pittsburgh ironmakers took 
steps to obtain a report through an independent representative 
of what was really being done. Full opportunity for this was 
afforded by the firm, and a furnace was set on to work by coal 
and by gas alternately. The results in each case were striking. 
There was a great increase of yield as compared with that 
obtained without the use of blast, the quality was improved, 
and instead of the fierce heat destroying the furnace, and 
requiring a great consumption of expensive fettling, or, as the 
Americans term it, “fix,” any such precautionary measures were 
almost unnecessary, for instead of the fabric of the furnace being 
destroyed, the furnace threw out that which had the appearance 
of a refractory glaze or cnamel, which, fastening upon the 
furnace, became an effective resistant. The difference between 
the use of coal or of gas was that by the use of coal the yield 
was smaller than by the use of gas, but the quality was better. 
To what extent, as the result of their examination of what 
Messrs. Rogers and Burchfield are doing, the investigating iron 
firms of Pittsburgh have taken action imitative of what has been 
reported to them, further than by combining to bring gas to 
their works, does not at present appear. It may be that they 
are awaiting the result of certain chemical analyses, which we 
have reason to know are being made on their behalf, of the 
products secured during the experiments of which we write. 
English ironmasters will learn with satisfaction that they will 
not have to wait until the Pittsburgh firms have made up their 
minds as to the general adaptability of the Rogers’ method 
before they are enabled to pronounce an opinion upon it, since 
arrangements have been made in this country for the complete 
testing of the method with coal as the heating principle¢ and 
Mr. Rogers being now in England, he is superintending what is 
being done. So far the results are encouraging. When these 
experiments are completed we shall give further particulars. 


FRENCH COMPETITION, 


Wuitst the ironmasters and constructive engineers of England 
have, in the successful competition of the Belgians in particular, 
been disadvantaged, owing mainly tothe heavy labour chargesin this 
country, German firms in the same line are suffering from similar 
causes in their country. The demands which labour is making 
in Germany, some time ago foreshadowed that much business 
would be lost, and some employers there have had to make a 
stand. Adopting the course which is being pursued in this 
country, they have declined to carry on their works at the loss 
which the high wages they have been forced to give entail upon 
them, and many mechanics have been thrown idle. Not yet, 
however, have they learnt the lesson which this condition of 
affairs should teach. Under these circumstances the masters are 
contemplating the introduction, on a larger scale than heretofore, 
of French materials, and they talk of importing French workmen. 
Manufacturers of iron, and certain other building materials, in 
France, have been largely successful in the trade which they 
have recently been doing with Germany. That this should cause 
no surprise, and that consumers in Germany should contemplate 
the importing of their purchases from France, will abundantly 
appear when we state that it is made known that Prince von 
Plesz, being engaged in constructing his new palace, obtained 
tenders for the roofing ironwork alike from ironmasters in France 
and in Germany. When these were examined it turned out that 
the offers received from France, including the pa t of 
carriage from Paris, showed a saving of 15,000 mar ual to 
£750—on the mere cost of the same materials, minus all charges 
in Berlin, Notwithstanding the comparatively good trade which 
the French metallurgists have been enabled to do with Ger- 
many, still, the aggregate of orders has been insufficient to keep 
their works in full and profitable operation, and they are now 
contemplating a reduction in the wages of their ironworkers and 
engineers. If they should carry out this intention, then it will 
not be very difficult for the masters in Germany to succeed in 
getting, at less pay than the German workpeople demand, opera- 
tives from France, who, it is asserted, are more industrious than 
those of Germany. In this matter of girders, in particular, the 
French ironmasters have an advantage over the Germans. It 
has long been known that, encouraged by the extent to which 
French architects have specified for such ironwork, the iron- 
masters in France have laid themselves out for this class of work, 
and in it have excelled all other countries. When English and 
German architects learn to specify such sections as extensively 
as the French architects do, then the success of the ironmasters 
of France in such work will be less conspicuous ; though, owing 
to the low wages which French ironworkers , it is not 





that Frenchmen will for a ong time be able to furnish 





such ironwork, quality for quality, lower perhaps than most 
pater terin my | must not be forgotten that the quality 
of the Belgian product is not generally equal to that of France. 


SUPPLYING AIR TO BOILER FURNACES. 

Mr. WILLIAM Rocers, senior partner of the United States iron 
making firm to which we have elsewhere’ alluded, believes that 
his method of supplying air in the making of finished iron is 
capable of even more important results in its application to the 
firmg of locomotive and marine boilers. He believes that the 
admission of air to the boiler fires, through, it may be, funnel- 
shaped pipes, will, during the customary speed of travelling, 
secure a blast of sufficient power greatly to economise fuel and 
generate heat with a rapidity at present unattainable. He has 
made no experiments under this head in the States, but American 
railway engineers are understood to have expressed their belief in 
the feasibility and desirableness of the method. Furnished with 
introductions in this country, Mr. Rogers has laid his plans 
before railway men pF care here, and during the ensuing 
week an opportunity will be afforded him of satisfying himself 
and them of the merits of his suggestion. By and by we shall 
therefore be able to speak with more definiteness upon this, as 
upon his other experiments. It may not be amiss here to add 
that Mr. Rogers is the gentleman who four years ago left 
America determined to find out the secret of the manufacture of 
Russian sheets, which, it will be r bered, | tive engi- 
neers in the States use very largely in the making of their steam 
domes, and that even as “Foley the fiddler” was successful in 
getting inside the slitting mills of the foreigners and possessing 
himself of the secret of that process of iron manufacture, so Mr. 
Rogers was equally fortunate in passing the closely-guarded har- 
riers of the sheet mills of Siberia, and bringing to back the States 
the secret of which he had made up his mind to rifle the Russian 
ironmasters. 





THE UNSEAWORTHY SHIPS BILL, 


DuRInc the past week this stop-gap measure has passed through 
Committee in the House of Commons, and Mr. Plimsoll has 
withdrawn his Merchant Shipping Bill, having entrusted to Mr. 
E. J. Reed the advocacy of his cause, and preferring to attempt, 
through that gentleman’s instrumentality, to bring in the 
clauses which he considers of vital importance as amendments 
to the Government short bill. Mr. Reed, however, proved but a 
half-hearted advocate; and, indeed, on the question of a compul- 

load-line so conducted his case as to insure its failure, for, as 
he himeelf has since confessed, he considered he had a double 
duty to perform, viz., to serve the cause of Mr. Plimsoll and his 
friends, and also to express his ‘own views. We cannot but 
think that Mr. Reed night have performed thix double duty 
somewhat more gracefully, for though it was evident that at this 
period of the session the compulsory load-line could never be car- 
ried, still Mr. Reed might have fought it to the end, and on 
losing it have hrought forward his own motion of the benefit to 
be derived from the owners’ load-line. As it is, he has laid him- 
self open to the imputation of not having done his best on Mr. 
Plimsoll’s behalf, after undertaking that gentleman’s cause. 
With regard to the owners’ load-line, we must confess that we do 
not share with Mr. Reed his opinion that it is likely to work 
with surpriring advantage and prove during the coming winter 
the saving of many lives. The only thing to be said in its favour 
is that it may prove to be the thin end of the wedge and pave 
the way for the introduction of a compulsory Government load- 
line next session. We cannot, however, but think that a more 
satisfactory solution of the difficulty would have been found by 
compelling every ship to have painted on her a line cutting off 
25 or 80 per cent. of her buoyancy, and trusting te the moral 
effect which the mere marking of such a line would have pro- 
duced, without making any law as to its not being exceeded. 
We are sorry that the question of compulsory classification was 
given up so readily by Mr. Plimsoll’s friends, for, as we have 
before urged, it is a matter in our opinion of the utmost impor- 
tance, and we should have thought that Mr. Reed also would 
have been of the same opinion, after his remarks on the subject 
when Sir Charles Adderley introduced the bill, and also from the 
conclusions which must be drawn from the Return of the Replies 
received to the circular issued by the Board of Trade on the sub- 
ject of the necessity for testing iron used in the construction of 
merchant ships, which the honourable member for Pembroke had 
himself introduced as an amendment to the original Government 
Merchant Shipping Bill. The evidence contaired in the letters 
of the shipwright and engineer surveyors is most strong on this 
point, and especially that of Messrs. Sowter and Fabian, of 
Belfast, for they point out that while it is well known that the 
surveyors to Lloyd’s and the Liverpool Committee have instruc- 
tions to test and reject inferior iron, still, owing to the organisa- 
tion of those committees, any surveyor is bound by his peculiar 
position to exercise great discretion in placing himself in oppo- 
sition to a certain tacit standard of quality, and that as it is only 
in very gross and glaring cases that he would be able to inter- 
fere with success, he to a t extent acts expediently. It is 
evident, however, that if all ships were required to be classified 
the hands of the surveyors would be to a great extent strength- 
ened, and the difficulty would not exist, as it appears to do at 
present, to prevent them from acting conscientiously instead of 
only anny in the matter of iron testing. Messrs. Sowter 
and Fabian also rightly observe that many ships are rendered 
unseaworthy on account of the badness of the workmanship, on 
the importance of which they lay much stress, and instance the 
condition of two large Atlantic steamers which they had seen in 
dock some few months since, and which they say were so care- 
lessly put together “that thousands of rivets had to be taken 
out of each vessel, hardly a butt was not leaky, and four or five 
out of the rivets which held the bar keel and garboards were 
loose and driven out in one vessel, when the holes instead of being 
found fair with one another, overlapped, forming crescent holes.” 
The prohibition of grain cargoes in bulk except for one-third of 
the total registered tonnage of a vessel was accepted by the 
Government, who seem, with that short-sightedness which has 
distinguished the whole of their action on Merchant Shipping 
legislation, not to have known the extent of public feeling in the 
matter, for the Chancellor of the Exchequer confessed that he 
was altogether unprepared for the general feeling in favour of 
legislation on the subject shown by the discussion. 

The amendment, however, introduced by Mr. Reed with regard 
te deck cargoes was defeated by a majority of fifty-three, Mr. 
Reed insisting on forcing it to a division, mghtly regarding all 
that had been said by the Government as rather favourable to it 
than otherwise. The best amendment was that introduced by 
Mr. Herschel, imposing penalties on persons who could be con- 
victed of knowingly sending unseaworthy ships to sea; and 
this was so favourably received on both sides of the House 
that the Government evidently saw that it was futile to 
offer any opposition, therefore accepted it with a 

ith these, the only important amendments 


grace. 
‘added to it, the bill now stands for report, but we catinot 
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good and reliable men are to be got for such posts for one year 
only, however great a salary may be offered. That the Govern- 
ment are aware that their measure will not satisfy the require- 
ments of the country is evident from the fact that the Prime 
Minister, forgetting the proverb he himself had so aptly quoted, 
hardly a week since, qui s'excuse s'accuse, thought it to 
apologise for it at the Lord Mayor’s banquet on Wednesday last, 
on which occasion he seems also to have forgotten the day on 
which the bill was withdrawn. We shall watch with great 
interest the working of this measure, for as we have already 
indicated, we see great difficulties to its being properly carried 
out, and we foresee that if any errors are made in its execution, 
a injury to the shipping trade of the country may be 
the result. ~ 
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Elemente der Petrographie. 
Professor der Mineralogie und der Universitit, Brelau. 
Emil Strauss. 1875. 

Perro.ocy, or Petrography, may be said to be a new 
branch of mineral science, the creation of which has been 
due almost wholly to German philosophers, and whose 
existence does not date back further than about five-and- 
twenty years. It is cognate both to mineralogy and to 
geology, and yet it is clearly distinguished from both, its 
scope being the classification of the coherent rock masses 
forming the crust of our globe, as referable not only to 
their chemical or strictly mineral constitution, but to the 
conditions and modes of aggregation of their constituents. 
In a rude sort of way, indeed, the older mineralogists, both 
of Germany and of England—Kirwan, Jamieson, and others 
—embraced some shadowy outlines of petrology in their 
systems of mineralogy ; for up to thirty or forty years ago 
the true boundaries of mineralogical science were but 
indistinctly settled. It needed large advances still to be 
made in inorganic analysis, and the doctrines of atomic 
proportion, of isomorphism, and a systematisation and 
simplification of crystallography, before mineralogy could 
stand forth clearly defined as a descriptive science confined 
to mineral substances, each of definite and known chemical 
constitution, and further characterised by distinct crystal- 
line form, from which such variable compounds as marl, 
clays, mica slate, chloritic slate, and rocky masses in general, 
were properly excluded. At an early period—indeed as 
early as that of Bergman and Kirwan —a very few crystal- 
line rocks, such as granite, were seen to be composed of 
three or more crystallised minerals, such as quartz, felspar, 
and mica, each of which was already distinctly recognised 
asasimple mineral, that is,a mineral of definite aspect, and 
nearly constant form and chemical constitution. But such 
classification proceeded but a little way, and was lost sight 
of as soon as the integrant icles of any rock specimen 
were finely divided enough to elude distinguishment by 
the naked eye. 

Geology, on the other hand, though classifying in order 
of deposition, and, to a certain extent, recognising the 
sreat outlines of chemical constitution characteristic of 
ifferent rock formations—such as argillaceous, silicious, 
calcareous—paid but slight attention to the minute struc- 
ture and mineralogical compounds of which rock formations 
were com It dealt with these en masse, sometimes 
accompanied by chemical analyses of samples supposed to 
constitute the average constitution of the mass, but rarely 
attempting to show whether or not the elementary sub- 
stance by which this mass was represented might be split 
up, by the application of the laws of equivalent proportions, 
into definite mineral species whose chemical constitution 
was already known. But little notice was taken of litho- 
logical character, except in so far as it was supposed to have 
rested upon geological conditions. Rocky masses at large 
were thus left in a sort of limbo alike by mineralogist and 
geologists, the latter chiefly concerning themselves with 
order of deposition or nature of production, and the changes 
in form or aspect that might have been impressed by these 
upon the masses, whether stratified, laminated, contorted, 
massive, &c. ; and the former more and more keeping at 
arm’s length, as intruders upon their domain, all these 
masses of doubtful, or variable, or unknown constitution. 
German men of science, early amongst whom was Blom, 
began to discern that rocks were formed in accordance with 
the same chemical laws to which simple minerals owed their 
ge My and that as regards all sedimentary rocks at 
east, the mechanical actions which had produced the 
comminution and nature of deposition of their constituent 
particles, chemical forces had anteriorly determined the 
constitutions of these particles themselves, as well as their 
forms. Henceforth chemical analysis and the wide field of 
deduction to which the state of chemical science from 
about the conclusion of the labours of Berzelius admits, 
has gone hand in hand with the use of the microscope in 
enabling the petrologists of Germany to establish a classi- 
fication of rocks of wonderful completeness already, and 
likely to lead hereafter to generalisations of the highest 
importance to the physical geologist as well as to those 
who regard rocks in their economic aspects as materials 
for the engineer and architect more or less resistant to 
mechanical forces, or to the hand of time. The work 
before us y brief 0: ae gn sketch. of the exist- 
ing state of petrography, and in many respects appears 
worthy of sare m4 into English. In our Sngeeas no 
distinct work on petrography exists as yet, and indeed 
amongst Englishmen of science but few names are to be 
found of those who have offered contributions to this 
new branch of knowledge; and yet petrology is of more 
ay to the scientific education of the engineer or 
architect than the stratigraphic geology which commonly 
forms ef the courses of instruction in our engineering 
and technical colleges. The work, Die XK: ineschen 
Felsgemengtheile, &c., of Dr. Ferdinand Von Senft (1 vol., 
large octavo, Berlin, 1868), may be viewed as the great 
standard authority in petrology, a work unrivalled as yet 
for the lucid order, profound knowledge, and originality 
of its contents ; but this work is too large and comprehen- 
sive to find in many readers except those whose 


By Dr. A. Von Lasavutx, A.O., 
Bonn : 


specialities of education and avocation enable them to read 


character as an exact work of science, a more popular 
a Se Lasaulx follows closely in the footsteps of 
. Senft, 








ON THE FORM, WEIGHT, MANUFACTURE AND 
LIFE OF RAILS. 
By Mr, ASHBEL WELSH, C.E.* 

THE members of the committeet on rails desire, when they 
make their final report, to present some definite results, which a 
wide experience alone can establish. They therefore ay beg 
their professional brethren to state their i on the subject, 
in response to the interrogatories issued by the committee last 
year, or in any other way they may think best. In the mean- 
‘time, a few points now settled will be presented, and a few questions 
raised for the consideration of the society. Forms of rails on the 
same principles as those recommended by the committee have 
been adopted on three of the t railroad systems of the country— 
the Erie, igh Valley, and Pennsylvania, The Pennsylvania 
also adopted e plan of a deeper head for main lines, on nearly 
the same base as a shallower head for branches ; the base for main 
lines is 4hin. The’committee considers it settled, that with the 

mt weights on a wheel, a thickness of the middle of the stem 
of seven-sixteenths inch for steel, and one half inch for iron is 
sufficient ; as fully proyed in both cases by eight years’ experience 
with high ds and heavy traffic on the main line between Phila- 
delphia ook lew York ; that an inclination of about one vertical 
to four horizontal for the under side of the head and top of the 
base is the best ; that three-sixteenths inch is sufficiently thick for 
the edge of the base ;¢ that the top of the head should have a con- 
vexity given by a radius of about twelve inches; that the outer 
corners at the under side of the head should be as sharp as 
possible ; also that, for a-roail much used, the fish-plate should be 
oe gy its surfaces of contact at the top and bottom as great as 
possible. 

In the former report,§ great breadth of head was recommended, 
because with a given weight the more it is distributed, the less the 
injury done by it.|| But it may be objected that as the wear on 
the side of the head in some cases is nearly so much as on the top, 
the diminished depth necessary ann increased width with the 
same amount of metal coun ces the advantage of the 
breadth. But the endurance of injury from the pressure of a 
given weight on the top is under some, perhaps not very unusual 
conditions, as the square of the surface compressed, while the 
endurance of shearingon the side is probably only directly on the 
surface. Besides the wider the head the — the aggregate 
amount of service. With imperfectly welded iron, the angles 
made by the stem with the head and base should be somewhat 
filled in, and the joint fastening in that case made at the base.‘ 
The flange of the rail should not be cut, but the rail kept from 
crawling, by straps connecting the fish-plates, with the ties, or by 
some other similar contrivance. Rails should be symmetrical, and 
inclined to match the conical surfaces of the wheels, by dressing off 
the top of the tie, as is the practice in many parts of Europe. 
This can be done at trifling cost by proper machinery. It prevents 
the bearing, while the rail is new, fee. coming only on a narrow 
strip of rail surface, which brings a great weight on a small area, 
both of rail and wheel, crushing the metal of the rail, and wearing 
a re in the tread of the wheel. This groove in turn injures 
other rails, By making the top of the rail nearly a plane surface 
and giving it the proper inclination, a e area of contact can be 
obtained from the very first, and rail and wheel both preserved. 
This is much better than to round the head more than to about 12in. 
radius. A vicious practice prevails extensively among tracklayers 
of fully spiking down the rails before accurately lining and leveling 
up the track. If the track is crooked when it is spiked down, its 
tendency afterwards, however carefully straightened, is to come 
back to the same crooks it had at first, As the surfaces of contact 
between rail and fish-plate are liable to be worn by dirt, sand and 
cinders, lodging places for those substances should be avoided, 
This is one reason for bringing the sides and bottom of the head 
nearly to a sharp edge, so as to leave no opening between them to 
become such lodging places. Some of the committee think the 
fish-plate should not be concave towards the stem, thus leaving a 
wide space between the two, which becomes a hopper to hold a 
supply of sand to be ground under the fish-plate. Such small 
matters, multiplied so often as they are, become important. 
Nothing should be sacrificed to make the bottoms and tops of 
fish-plates alike. It would be advantageous to make the bottom 
somewhat wider than the top can be made, so as to have a broad 
bearing surface on the base of the rail, say an inch wide, so as to 
compensate for the greater wear by sand, Xc., at the bottom of the 
plate. The chairman has always found, so far as his observation 
went, and has long believed, that the joint on the tie makes the 
best track. His practice was to place these ties at the joint so close 
together as to allow for tamping. With bases 4in. wide, ties under 
them 7}in. wide and 2ft. from centre to centre, the maximum 
weight on the wood being about 400 lb. per square inch, good 
white oak will not, under ordinary circumstances, cut or wear out 
before it rots. But chestnut, the softer oak, or other soft woods, 
unless very elastic, should not have more than 250 or 300 Ib. on a 
square inch if the road has a heavy traffic. With such ties, the 
rail base should be 4}in. wide, and the ties more frequent and wide 
than otherwise. 

It is objected to this very broad base that the increased metal 
adds nothing, or next to nothing, to the strength of the rail. But 
the important thing is bearing surface on the tie. A little more or 
less strength is of small account compared with the even bearing 

iven by uninjured ties. The plan of extending the bottom of the 
h-plate beyond the outside of the base, so far as to nave a con- 
siderable bearing on the tie, seems to be gaining und, In 
favour of this plan it is said that it gives lateral as well as vertical 
stiffness to the joint ; that by spiking through it, the rail is kept 
from crawling without notchi he bars; and that it increases 
the bearing surface on the tie at the joint, just where, it is wanted. 
The two first of these objects would be gained by letting the pro- 
tection extend beyond the base only to the depth of the spike 
notch. Against extending the yrojection so far beyond the base, 
as to bear much on the tie, it may be said that it increases the 
complexity, and therefore the difficulty and uncertainty of fitting ; 
and that it creates cross strains and lateral movements, and conse- 
quent wear of the ing surfaces, Let bc in the diagram = 3 


* American Society of Civil Engineers. 

+ Appointed January 8th, 1873, to determine ‘‘ the best form of 
standard rail sections of the United States ; the } am ne pa which the 
weight of rails should bear to the maximum loads edon a le pair 
of wheels of locomotives or cars ; the best methods of manufactu and 
testing rails ; the endurance, or, as it is called, the ‘life’ of rails ; the 
causes of the breaking of rails and the most effective way of preventing 
it, and the experience of railways in America in the use of steel rails. 
The committee consists of Messrs. Ashbel Welsh, of Lambertville, N. 
J. M. A. Forney and Octave Chanute, of New York, and I. M. St. John, 


t It is objected to this very thin stem, and especially to this very thin 
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b = 6000 Ib, = 20001b. on the joint. Suppose half of this weight 
comes on the metal of the base and half on the wood at the point d, 
as it is liable to do after wear of the wood under the rail. Then 
the tendency of the bottom of the fish-plate to slide outwards would 


be: From the slope of the base 200° = 7501b., from the average 
of the weight on d mx 2°25 — 9950 Ib. ; total, 30001b, The 
friction to prevent this would be = = 10001b. on the iron and 


ad = 5001b. on the wood ; total, 1500 lb.; thence tendency to 


slide outwards, 15001b. If the bolts are not thoroughly screwed 
up, the plate will in that case actually slide out when the pressure 
is on, and come partially back when it is removed. This will, of 
course, wear the metal and loosen the plate, If the nuts are 
loose so that the plate can have ever so small rotary motion 
around b, the metal at a will be much more compressed than the 
rest of the shoulder, and rapidly indented. The relative value of 
these considerations for and against this plan can be decided only 
by experience. We call attention to them that the results of 
experience may be ascertained promptly and completely. The 
committee is still unprepared to say much about the manufacture 
of rails. Some of the ablest rail makers have given the following 
rules as prominent among those necessary for making good iron 
rails :—*‘ Select the stock best adapted to each part, the hardest 
metal for the head, the strongest for the base, Use only gay 
metal, not white. Put no old rails into the head or base ; puddle 
thoroughly, or the metal will not weld thoroughly. Cut off and 
throw out all ends of puddled bars ; make the top slab about 1 _ 
thick—thicker will not heat before the small bars burn—pile Sin, 
square, The top slab should be four-rolled—thrice heated—the 
bottom thrice-rolled, and the stem twice-rolled ; no puddle bars in 
the rail. Each heating should be uniform and thorough without 
burning, or the eee be imperfect.” Specifications are of 
little value if the puddling and heating are not faithfully done, 
An unwise saving of a do) to the manufacturer, or a little un- 
faithfulness in ther workmen, will probably reduce the value of the 
rail 10 dols, or 20dols.; 10 or 15 per ceat. added to the ordinary 
work on rails would double their value. An expert rail-maker 
knows this very well, but he cannot put 10 dols, extra work on a 
ton in order that it may be worth 60 dols, more to the purchaser, 
who will not allow him any of the ten out of the sixty he 
makes, The railroad agent who purchases may also know all this, 
but he cannot follow his own judgment, for he knows his directors 
will say he paid 10 dols, a ton more than the market price. It is 
thus that the interests of stockholders are sacrificed. Steel rails 
should contain from 0°3 to 0°55 per cent. of carbon, according to 
the character of the stock and the hardness that may be safe when 
the rail is used. On a good well-ballasted road-bed, not subject to 
harm with the frost, much higher steel would, of course, 

proper than on a badly-ballas' clay foundation road-bed in « 
cold climate. The main objection to very heavy heads and 
light frames below is that the thin cool first and per- 
manent strains are created. To prevent this, the base and 
stem may while cooling be immersed in sand or some other 
slow ting subst so as to cool no further than the head. 
It would also be well to =~ the rail while cooling, down to a 





level bed against a straight , which could be done by a very 
simple apparatus. Many = rails of all forms are rained in 
straightening. The holes through the stem should be drilled, not 
unched, and there should be no notch in the base. Before 
— the mill, the ends of all rails and also all fish-plates should 
be tried by a gauge, and if from unequal shrinkage or wear of rolls 
or imperfectly removed sandburn or other causs, they are not 
accurate, they should be made so. manny | or filing by track- 
layers will not make a sufficiently accurate fit. The w wy KY 
iron rails may be very thoroughly tested by shearing off a short 
iece from the end, Each individual lamina will tend to carl up 
y itself and separate from the others, and will do so if the 
welding is not very perfect. As g welding is one of the 
essential qualities of a iron rail, this test is allimportant. The 
chairman of the committee was so much surprised to find so little 
difference in the loss of metal in iron and steel rails, that since the 
former report was presented, he made further examinations of 
twenty-eight steel rails rolled by John Brown and Co., and seven 
iron rails rolled by the Bethlehem Iron my my The steel had 
been laid from four to seven years, the iron from four to six — 
all on the main line between New York and Philadelphia. all 
appearance both steel and iren were as good as when first laid 
except where the loss of metal was perceptible, The loss of metal 
per annum in the steel was from a few hundredths up to 0°59 lb. 
r yard, averaging 0°29 lb., and in the iron it varied from ‘15 to 
‘6 Ib. per yard, averaging 0°325 Ib ‘r ‘ae examinations men- 
tioned in the former report the average .ot steel, 0°3, iron, 38 Ib. 
yard. This shows that if iron as perfectly welded and 
fard in the middle of the head as on the top, and never loaded so 
as to crush or condense the metal (say not over 25000 Ib. per 
square inch) it would wear as long as steel. The advan 
steel has, is that it has no weld, is probably nearly as hard in the 
interior as on the surface of the metal, and that it will sustain 
without alteration or condensation a weight per a inch which 
would gradually condense and finally destroy the iron. 
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Tue annexed engravings and that on page}102, complete our 
illustrations of the Atchison Bridge. These engravings, taken 
in connection with those that have already appearedgin our last 
two impressions, and the description of the work given in that of 
July 23rd, will not require further explanation. 








THE LIVERPOOL LANDING-STAGE. 


Just twelve months have elapsed since the great conflagration 


which practically destroyed the new landing-stage and subjected | 


the river traffic to unexampled inconvenience. The vast structure 
—nearly half a mile in length—had only been completed a short 
time. 


appreciate the advantages of the new stage and the improved 


a 
the public that the landing-stage was on fire, 


brought into requisition, but the efforts to subdue the flames were 
in vain. The fire quickly ran from end to end, and the volumes of 
water poured on to the stage simply ran into the river. The huge 
structure was built in a way peculiarly favourable to hasten its 
impending fate. Its materials were highly inflammable, and so 


arranged as to permit of a free draught of air tofan the flames, | 
while offering insurmountable obstructions to the fire brigade. | 
The great beams and well-pitched planks caused something like a | 


furnace beneath the deck over which the water was poured, and 
iron girders were hopelessly damaged by the heat, some of the 
pontoons on which the stage rested also —s irretrievable injury. 
The financial loss sustained hy the Dock was heavy, but it is 
a small matter as compared with the inconvenience to which the 
public have been subjected. With commendable promptitude, Mr. 
Lyster, the dock engineer, made temporary arrangements to meet 
the ferry and other needs, Pier steps long disused, except for the 
small boats of the river, were once more called into requisition, 
and steamboats were hed to serve as stages when the tide 
receded. As soon as possible portions of the stage were utilised 
while other parts were being repaired; but all these efforts not- 
withstanding, the public have been greatly incommoded, and have 
largely availed themselves of the Englishman's privilege of 
grumbli The Dock Board and the contractors have been 


roundly abused for the age slow progress of the work, but | 


when the nature of the labour is considered in calmer moments 
ra views must be modified. The reconstruction of the 
anding-stage was a big job, and its approaching completion shows 
that those who have had it in hand have not lost much time, 
especially when it is remembered that their labours were in some 
d dependent on the weather. 

‘ier on the morning of the 28th ult., the reconstructed George’s 
landing-stage was brought back from the Cheshire side of the 
river, and once more attached to the stage, connecting it with the 
south end of the Prince’s stage, thus making the whole structure 
considerably more than t. in length. The George’s stage, 
which is nearly 600ft. long, has been twice over the water. It had 


only just been brought back and fixed to the pier, near the baths, | 


when the great fire took place. As soon after as convenient it was 
removed back to Birkenhead, and only now returns. The stage, 
bridges, and booms were on the day before towed from the top 
end of the Great Float, where the work of reconstruction has been 
performed, The removal commenced about nine o'clock, and by 
about one o’clock in the afternoon the completed work had been 
towed into the Alfred Dock. Then there was an interval for 
dinner and rest, and about four o’clock the bridges and booms 
were brought across the river and temporarily moored in readiness 
for connecting them with the stage. The work was finished 
early next day. The reconstructed stage was towed over very 


The passengers by the various Mersey ferries and the | 
numerous coasting and other steamers had only just time to | 


This was on the | 
afternoon of the 28th July last year. Then it was related how a | 
gasman had caused the catastrophe when making some repairs | 
under the deck. All the extinguishing appliances of the port were | 


—— to the river, when immense volumes of smoke warned | 








pletes the strong and —poely 
very durable decks. e diffi- 
culties of reconstruction have been 
very great. Immediately after 
operations were commenced there 
were some weeks of stormy 
weather, and the winter set in 
afterwards with unusual severity. 
The work itself was greater than 
appeared, On examination it 
was found that the large wrought 
iron girders were twisted and 
broken in numerous places by the 
action of a pe had to be 
cut, straightened, and repaired. 
In Bea, the general work of 
reconstruction, of course only a 
certain number of cuts be 
made at one time, and these 
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could not be extended past the 
different berths at which the 
steamers embarked from tili the 
cuts were made up again. Other- 
wise the safety of the stage would 
have been imperilled. Not 
+ A ay Fy 
st » but the bri 
also have been looked to, with a 
view to ible future require- 
ments. It was thought advisable 
to take this y, peat 0 of 
strengthening the George's bridges 
with plates running the whole 
— on both the top and bottom, 
and this proved a somewhat diffi- 
cult and tedious matter. This 
additional strength was made 
| with a view of covering them 
over at some future time if found 
| desirable, and also to make good 
a | some weakness in their original 
construction, 
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=5=- Taking all the circumstances 








into consideration, and remem- 
“Tr ) bering the difficulties with the 





! 
SECTIONAL HALF END ELEVATION | COMPLETE 


early, and was fixed under the booms and bridges with the moor- 
ings attached by about nine o’clock. The repair of the other 
portion of the stage is not yet quite complete, but the return of 
the George's stage will prevent much inconvenience in future, and 
the whole work may be expected to be perfect in a very short 
| time. 
| The stages at present are very differently constructed from what 
| they were before the fire. Then they consi of iron pontoons, 
giving the floating power, on which were placed five large wrought 
| iron hives or Le girders, about 20ft. apart, running longitu- 
| dinally the whole length of the stage. Across these kelsons were 
pl _ beams the width of the stage, and varying in thickness 
| from 16in. to 14in, by 12in. Upon these beams were fastened the 
| longitudinal pine deck or pla , Gin. by 4in., and crossing this 
| again were greenheart sheathing planks, 6in. by 2in. The whole 
} of this was caulked and pitched to make it superior to the action 
EE ne and large wrough abe gird 30 tet bo anon ot 
toons an e i irders as before, P 
| Saale beams iron ones have been substituted a te entire 
| length of the stage. Then, too, the pine deck p has been 
| re with greenheart, and gieenheart sheathing as before com- 





workmen, the time —— in 
| carrying out the work not 
been so unreasonably long as 
enerally supposed. The Dock Board entrusted the contractors— 
oe, Brassey—with the whole of the repairs of the ironwork 
for the , and contracted with them also for the new bey 4 
iron ok: Cees the — of which, we believe, is nearly 
tons. The whole details of reconstruction were carried out under 
the immediate supervision of Mr. C. Graham Smith on the part 
bery Lyster, the dock engineer, and Mr. James 
Rogerson, on the part of the contractors; and the to across of 
the George’s stage and bridges and booms was ‘ormed by 
vessels of the Liver Steam Tug Company, under the superinten- 
dence of Mr. William Griffiths, one of the owners, wolne =P 
experience in the management of this kind of work. It is to 


h r . 
the whole length of the stage in a very short time.— 
Daily Courier. 


Mr. EpwarD JENKINS, — py for’ Ci announces 
that in the present state o nant yy 
encourage emigration to the Dominion. 
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FIELD ARTILLERY EXPERIMENTS. 


A ¥EW weeks ago we announced that some important field artil- 
th eed ene ome peters hedge se 
at time the were v com} our para- 
graph contained all the information that be definitely com- 
municated. Matters are now matured, and we give the + pane 
of the experiments, which have been concisely stated in the Z'imes :— 
The trials, which will partake of the character of artillery 


manceuvres, will be held in the of Okehampton, in Devon- 
shire, his Highness the Prince of Wales’s permission having 
been obtained to practise over a part of Dartmoor belonging to 


be under ae (rangers 7 Cam C.B., the new Director of 
Artillery Stores, and they be carried out under the super- 
° Special Committee on Rifled Field Guns—viz., 

President, Major-General F. M. Eardley-Wilmot; Colonels E. 
Wray, C.B., G. Shaw, C.B., Lieutenant-Colonel L. H. Denne, 
R.H.A.; Majors H. I. Alderson, J. E. Ruck-Keene, R.H.A., F. 
Duncan, and W. H. Noble—all officers of the Koyal Artillery. A 
camp has already been formed on the high ground in Okehampton 
Park, and will be occupied in a few days by E Ba’ E Brigade, 
RH.A. ; C Battery, 25th Brigade, R.A. ; and a half bat of 
Garrison Artillery to assist in placing sargete, &e. ; the whole 
under the command of Lieutenant-Colonel Tod Brown, C.B., 
R.H.A. The object of the experiments is to determine various 
points connected with the efficient service of Rifled Field Artillery 
under conditions as similar as possible to those which might occur 
on service—namely :— 

1. The relative effects produced by the fire of a field battery 
when the distance is judged by eye and when the range is deter- 
mined by a — as the instrument invented by 
Captain Nolan, bie 

nstruments of this description have not yet received the atten- 
tion they deserve either in this or any other country, and it is 
confidently believed by officers well qualified to judge that a 
judicious use of the “‘ range-finder ” quadruple the effects of 
fire, particularly at me | ranges, 

2. The results of arti a against the most recent formations 
in which troops will attack, and the nature of projectile which, 
under different ¢onditions of ground and distance, may be expected 
to produce the maximum effect. It would, of course, be impossi- 
ble really to represent what befals in battle, because the excite- 
ment, the smoke, and the difficulty of laying guns correctly in 
action cannot be imitated ; still, a fair approximate estimation can 
be made of the relative effect of projectiles in different circum- 
stances by directing artillery fire for very short periods on targets 
that represent the real formation in which troops may be expected 
to attack. 

The targets for Okehampton are of two descriptions. Infantry 
are to be represented by wooden dummies cut out of three-quarter 
inch deal in the form of soldiers ; of these there are two varieties, 
one about 5ft. 8in. high, the other about 3ft. 6Gio., the latter re- 
presenting a skirmisher kneeling. Cavalry will be represented b 
wooden targets, 9ft. square, on which the figures of horsemen wi 
be painted. 

2 great war of 1870 showed clearly that, on account of the 
intensity of the effect produced by fire, deep tactical bodies, such 
as battalion columns, in close order cannot be maintained under the 
fire of artillery, and that a looser formation was essential. It is 
not our province now to recapitulate the arguments of what may 
be called the new school of tactics, or enumerate the difficulties of 
reconciling a loose os order with the rigid and close 
formation which some say will be required to give vigour and 
unity to the final assault. It is sufficient for our purpose to know 
that all nations have adopted an “‘ open order” of attack. For 
example, let us sup that a battalion of infantry consists of 
800 men divided into eight companies of 100 men each. In 
attacking on the half-battalion system, each half battalion throws 
out one company as a skirmishing or ‘‘ shooting line.” This com- 
pany spreads itself out, in rank entire, say at one pace interval, 
the attitude of each individual man being in conformity with the 
cover at hand, and mye with the character of the ground. 
This shootwng rank is followed, at from 200 to 300 paces in rear, 


ed by ened orgs} to eonemtiel that the fire should be con- 
, and above all accurate. Accuracy rather than ity of 
should be the tactical aim of artillery. It should be ever borne 
in mind that a shot thrown away does more harm than and 


as well as infantry under the excitement of battle is 
to ily and without indgment. This fatal fault should 

with a stern hand. well it may look on Wool- 
wich Common, however “‘smart” it may appear in summer 
manoeuvring, it is, nevertheless, a fact that excessive rapidity can- 
not possibly be combined with accuracy. A certain time must be 
taken to lay the gun, alth a very short time may be required 
to load it and fire it, and it be laid the enemy will not be 
hit, and ammunition which has been brought to the front at great 
labour, and which may be badly wanted later on, will be uselessly 
thrown away, 1 
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1721. An improved Steam CettivaTor for Lanp, Arthur Frederic Martin- 
dale, Osmotherley, Yorkshire.—8th May, 187£. 

1980. A new or improved mode of and apparatus for Susrenpinc and 
MAINTAINING a@ Sue's Cain or SALoon in a Lever Posirion at all 
tienes, Alexander Walker, Queen Victoria-street, London.—27th May, 





2237. A new general Apvertisinc CALENDAR, Jenny Gumprecht, Commer- 
cial-styeet, Shoreditch, London.—18th June, 1875. 

2321. Improvements in the manufacture of Evastic Fasrics, and in the 
machinery employed in such manufacture, Pierre Antoine Roux, Saint 
Rambert, I'lle Barbe, 8, France. 

2325. Improvements in manufacture of Fire-LicuTers for domestic 
pr , Frederick Holmes, New Cross, Kent.—25th June, 1875. 

2389. Improved Compositions for CLEANsinG and Puriryino the TeeTH 
and for SweeTeninG the Breatu, John Morce, Finchley, Middlesex.— 
lat July, 1875. ‘ 

2417. Improvements in Mowrne and Grass-cuTtine and Turr-cutrine 
MacuiNes, Thomas Green, Smithfield Ironworks, Leeds, Yorkshire,— 
Tth July, 1875. 

2485. Improvements in the construction, ‘rig, and equipment of Lirs- 
BOATS, Rarrs, and other VessEts, and in means for lowering and 
launching the same, Robert Atkin, the Jerusalem, Cowper's-court, 
Cornhill, London,—1l0th July, 1875. 

2496. A new or _— machine for Tainninc Turn1Ps and other plants 
sown in drills, mas Pirie, Nether Kinmundy, Aberdeenshire nN B. 
2498. Improved apparatus for Savino Lire in case of SHIPWRECK, William 
Reynolds Gade, Addison-road, Kensington, London. . 
2500. Improvements in BREECH-LOADING Fire-arms, Ernest de Pass, 
Fleet-c bers, Fleet-street, London.—A communication from Eugtne 

Hénard, Boulevart Saint Martin, Paris. 

2502. Improvements in GLOvE-sEWinc Macuines, John Gray, Friday- 
street, Cheapside, London.—A communication from Edmund Julius 
Albert Jelstrup, Copenhagen, Denmark. 

2504. Improvements in the mode of manufacturing Wrovcutr Iron 
WATERSPOUTING, Thomas Pritchard, Wednesbury, Staffordshire. 

2506. Improved method of and aj tus for Poriryine and AssorTING 
Mippiixos, said apparatus be’ wy Re ey as a grain cleaner and 
separator, Henry John Fox Rose, Chesham, Buckinghamshire. 

2508. An improved Liquip Meter, William Robert Lake, Southampton- 
buildings, London.—A communication from Edward Marsland, Sing 
Sing, New York, U.S. 

2510. Improved machinery for the manufacture of Parer in SeraRaTE 
Sueets, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Charles Jules Pierre Desnos, Paris. —12th July, 1875. 

2512. Improvements in the Economican and Errectuat CALctnaTIon and 
Cuiorination of Poor and other Ores, Thomas John Barnard 
Trafalgar House, Trafalgar-street, Plymouth, Devonshire, F 

2516. Improvements in Cuan Casves, William Robert Lake, South- 
ampton-buildings, London.—A communication from Charles Alexander 
Chamberlin, Camden, New Jersey, U.8. 

2518. Improvements in PNeuMmaTic SIGNALLING or ComMUNICATING 
Apparatus, and in the mode of and ap) tus for testing the trans- 
mitting tubes for the same, applicable also to the testing of gas and 
other pipes or tubes, Sir Samuel Canning, Great Winchester-street- 
a London, and Henry Francis Joel, Lavender-grove, Dalston, 

mdon. 

2522. at in SHapes and Guones for Gas-Licuts and Lamps of 
tg 4 escription, Henry William Sambridge, Birmingham. 

2524. Improvements in Direct-actinc Preumatic HaMMeERs for CRUSHING 
Ores and for other purposes, Charles Sholl, Truro, Cornwall. -13th 
July 1875. 

25: 





by a company in support, which gradually “feeds” the shoot 
At from 300 to 400 paces in rear of the supporting ay follows 
the rest of the half-battalion. No positive rules can be laid down 
for the formation of the second and third sub-divisions, but, 
generally speaking, the supporting company will be in line, and 
the reserve in company column or sume such formation. The 
above formation has been taken by the committee as representing 
the normal advance of a battalion of infantry. The attacking 
company is represented by a row of dummies at one pace apart, 
some standing, some kneeling, some lying down, The supports, at 
250 paces in rear, consist of a double rank of 100 dummies, with 
two paces between the*ranks and two paces between the files. 
The reserves, of 350 paces from the supports, consist of two com- 
nies in company quarter column at double interval, two paces 

tween ranks, six paces between companies, and a frontage of 80 
paces. A battalion reserve is similarly represented by four 
companies in company quarter column at double intervai. 

Cavalry moving at a rapid pace has little more to fear from 
rifled guns than from smooth-bores, but occasionally a regiment 
may be caught napping—for instance, inthe event of cavalry form- 
ing up for attack at from 3000 to 4000 8 from their enemy’s 
first line, or about 1000 es in rear of their own first line of 
infantry. In such a posi it is not only far beyond the extreme 
fire of infantry, but may be considered somewhat beyond the 
effective fire of artillery. The committee, however, propose to try 
the effect of percussion shells at these distances — a regiment 
of cavalry in columns of squadrons, represented by eight rows of 
ft. wooden targets, 12 targets per row ; two rows at five paces 
apart to represent a squadron, with a distance of 11 paces between 

uadrons. 

“Tt roops in the various formations we have indicated above will 
attack over different descriptions of ground. Sometimes they will 
be supposed to be advancing over the open, sometimes be retired 
behind the crest of a hill; at times the ground in front will be 
hard and stony, at other times soft and boggy ; thus a fair estimate 
of the nature of projectile best adapted under different circum- 
tances will be obtained. 

3. The next point to be investigated is the effect of rifled field 
artillery inst artillery matéric/, both in the open and when 

tected by gun-pits; also the pany A of repairing wrought 
iron carriages in the field in case of injury y an enemy’s fire. For 
this purpose the committee have provided a 16-pounder and a 
9-pounder gun, both mounted on wrought iron carriages similar in 
construction to those of the service. The detachments will be 
repr ted jen dummies, and it is proposed to out 
any repairs which may be rendered n by the effects of the 
fire by the artificers of the batteries, who will use their field forges 
for the . 

Lastly, the committee propose to attack a half-battalion of 
infantry posted behind hastily-formed field intrenchments. The 
experience of the late campaigns certainly appears to bear out the 
opinions exp’ by American officers, who, judging from the 
events of their great civil war, contend that no advance can su 
against good t holding a fair defensive tion, until they 
have been thoroughly shaken by artillery fire. It is ex i 
to observe what great protection may be derived from a seemingly 
insignificant amount of cover, and it is of great importance to 
discover whether troops posted behind such pesiiiy-centrertes 
work as can be thrown up in a few minutes can be dis. by the 
direct fire of artillery without having to supplement this by a flank 
attack. 

The above problems cannot be overrated in their importance; 
they are td wee to develope in a high degree the true qualities 





of the artilleryman, and they deal with services that call for 
ability, reso 
To enab! 


urce, and readiness. 
Je artillery thoroughly to search out and shake a position 





. Impro ts in Sewrmo Macnine Suvtties, William Spence 

Quality-court, Chancery-lane, London.—A communication from Hugh 
Lewis Walker, York-street, Toronto, Canada. 

2528. An improvement in the manufacture of Bricks and Sans, Anatole 
Chevallier, Cox’s-court, Little Britain, London. 

2530. Improvements in GrinpING Pans applicable to mortar mills and 
other apparatus for grinding clay and other substances, Julius 
Frederick Moore Pollock, Leeds, Yorkshire, and Henry Powley, 
Waterloo-road, Manchester. , 

2531. A new SeLF-acting ReGucator for Trays used in Borriinc BEER 
to prevent waste of beer or ale, caused by overflow, Edward Wild. 
Hampden-street, St. Pancras, London. : 

a anne oy mage in the mode Pram te SEL¥-acTiING TemPLEs to 

ms, and in the means or apparatus employed therefor. Hard- 
aker, Leeds, Yorkshire. = a —_ hee 

2534. Improvements in Cap or Stopper Movuyts for perfume an 
smelling bottles, Johann Maximilian Plessner, Geldineyuare, ~ Ee 
—l4th July, 1875. 

2536. Improvements in Drerensive ARMs or SHIELDS, Edmond Séches 
Rue St. Appoline, Paris. , 

2538. Improvements in the method of and in means for MARKING or 
SetTrinG-out CARPENTRY and Joiners’ Work, Thomas Stafford and 
Robert Lees Hilton, Newton, Cheshire. 

2540. Improvements in hinery for ring Heaps or HARNEss 
for Looms, William Randal Harris, Manchester. 

2541. An improved arrangement and method of Atracuine Srrips or 
Pieces of Woop to be used for Lioutivo Frres, Mark Charles Denne 
Deptford, Kent. F 

2542. An improved machine for Puncuinc Leatuer, Clots, and other 
substances of a similar kind, Simeon Heath, Walsall, Staffordshire. 

as - improved VENTILATING AprpaRaTus, Samuel Coste, Water-lane, 

madon. 

2546. Improvements in a 1 to be applied for ANNEALING WirE and 
Continuous Strips of Metat, and for heating for the purpose of 
hardening and tempering the same, Matthew Smith and Michael Hol- 
royd Smith, Halifax, Yorkshire. 

2548. An improved Sai. Hank, Thomas Cutler Jones, Live: 1L—A 
communication from Charles William Clements, Yarmouth, Nova 
Scotia, Canada —15th July, 1875. 

2550. Improvements in machinery or apparatus for Scourtne or WASHING 
Woot or other fibres, Michael Merrall, Geo: Merrall, and Edwin 
 - paa Merrall, Lees and Ebor Mills, Hawort! , near Keighley, York- 
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Boat 





2552. Improvements in the manufacture of Boots and SHors, Thomas 
Pike, cere po Clare-market, London. 

2554. Improved apparatus for Heatinc Water, Benjamin Clifferd Sykes 
Cleckheaton, Yorkshire. ‘ 

2556. Improvements in apparatus for Sinktna CyLinpDERs, applicable also 
for Sinktnc WELts, Charles Ritchie Walker, Holden-terrace, Pimlico, 
London.—l6th July, 1875. 

2557. Improvements in apparatus employed in the FittraTion of WATER, 
Sewace, and other Fiurps, Frederick William Grauhan, Bradford, 
Yorkshire. 

2558. Improvements in the manufacture of Pianos, Edward George 

Burling, Hunter-street, eon ee 5 London. 

2560. Impr ts in the facture of Meat and FLour from Wueat, 
Maize, and other grain, and in obta' a valuable product during the 
= — Thomas Muir, eston Mills, Glasgow, Lanark- 

re, N.B. 

2562. Improvements in VentiLatinc DwEeLtinc-Hovuses and other build- 
ings, John Westmorland, Li 

2563. Improvements in means and apparatus for Lockine the Ports of 
Raitways, James Livesey, Victoria-chambers, Westminster, and John 

ox See South Hackney, don. 

. Improvements in ELECTRO-MAGNETS hile Adolphe Hequet, 
Paris. —17th July, 1875. eee Kanes 
= _ os = connection with a FIRe-GRATEs, 
an ves employed in the warming of rooms and dings, George 
Livermore Shonland, Manchester. — = 

2568. Improvements in Couptinc Burrers for RaiLway Purposes, 
Frederick John Talbot, Sheffield. 

2569. Improvements in TempLes employed in Looms for Weavine, George 
Kirk and William Spivey, Huddersfield, Yorkshire. 

2570. Improved means or ap tus for C Ne Bi or SPINDLES 

ther in the processes of Spivnixe and DovuBLino, John Shaw, Dews- 


1 ee 
2571. Improvements in the; manufacture of Lace on Twist Lace 











isan, demas Sylvester, Lenton, Nottinghamshire, and William 
2572. Im in Pump Buckets and VaLves for the John 


Wark Tce he ees , Joseph Akeroyd, and 


2573. An improved Syrinor for surgical purposes, James Perrot Prince, 
vies-street, London. —19th July, 1875. 
2574. An improved Conpenser for Steam Enoines, Frank James Wilson 
ost a ents ‘= oe 2 ufacti f A Fuet B 
mprovem man’ ure of ARTIFICIAL Fuet Biocks, 
J Abraham Hes, Amsterdam, Holland. 

2576. Improvements in Rrevtatine the Motion of the FraTHERING 
Froats of PappLE-WHEELS, and in the mechanism —— therefor, 
William Wood, Paisley, Renfrewshire, N.B., and John Wells Farries, 
Partick, Lanarkshire, N.B. 

2577. Improvements in Heatinc and Cootiva GREENHOUSES, VINERIEs, 
and other analogous structures, William war. Auten, Berwick, 

OS Saeent Skip and Basket Gavog, as Scholfield, Preston, 


2579. An improved Revotvine Cy.inper Pisto., William Robert Lake, 
Southam -bu , London. --A communication from E. Remington 
and Son, Ilion, New York, U.S. 

2580. Improvements in DecoraTinG or ORNAMENTING ARTICLES of Dress, 
and other articles, imitation of India embroidery or needlework, 
William Emmott Cadman, Holloway, London. 

2581. Improvements in DisTicuisc Macuinery and in the mode of 
warns the same, Alphonse Louis Normandy, Albert-square, Clapham- 

, Surrey. 

2582. Improvements in Brake Apparatus for Roap Venicies, and in 
RESTRAINING Runaway Horses, James Richards, jun., Handsworth, 

itaffordshire. 

2534. ym Ny poe nad in Sream Enoives, John Henry Johnson, Lincoln’s- 
_— ~ London.—A communication from Cyrin Leandre Van der 

‘aris. 

2585. improvements in Mowrnea and Reapinc Macuines, Frederick 
Bolton, Weaste, Lancashire, and Philip Manley, Atherton, Lancashire. 
2586. Improved machinery or a) tus for manufacturing BLank Botts 
and Ser Screws, and for partially makin, = hexagon, square, 
or other sha) nuts for screw belts, Edward Davies, John Leyland 

and George , Atherton, Lancashire. 

2587. Improvements in machinery for WasHinc Woot and other fibres, 
J efferson, Cornelius Jefferson, Lazarus Jefferson, and Mordecai 
Jefferson, Bradford, Yorkshire. 

2588. Improvements in TanninG, and in apparatus therefor, Antoine 
Clavier, Somers Town, London, and Albert Victor Deschamps, St. 
Mai lebone, London. 

2590. Improvements in machinery for Pristine Metat Prates and in 
Fixinc DuraBLe CoLtourep ImMPREssions upon Meta Piates, Robert 
Barclay, College-hill, Cannon-street, London.—20th July, 1875. 

2595. Improvements in Looms for the manufacture of tufted carpets and 
other tufted pile fabrics, Samuel Holdsworth, Durham. 

2599. Certain improvements in Steam and other Evastic Fiurp ENGINEs, 
Robert Wilson, Patricroft, near Manchester. 

2601. Improvements in self-acting means or apparatus for CLosinc the 
Doors of Rartway Carriaces and in Lockinc and Untockine the 
same, Alfred Kitson, Claremont, Halifax, Yorkshire, and John Naylor, 
Russel-street, Halifax, Yorkshire. 

2603. Improvements in the construction of VeLoctrepEs, Joseph Monteith, 
Carstairs House, Lanarkshire, N.B. 

2605. Improvements in Blowers or Apparatus for CoMPRESSING or 
Forcixe Fivuips, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Thomas Spencer Disston, Philadelphia, Penn- 
sylvania, U.8.—2\st July, 1875. 
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2593. Improved means and apparatus for Lusricatinc the Beartnes of 
the Ax.es of Wacons known and distinguished by colliers and miners 
as Corves, John Ankers, Shire Ouks, Nottingham .—2lst July, 1875, 

2621. Improved methods and apparatus for Neurravistne and Dropo- 
RISING the Potsonous and Noxious Gases Emittep from Sewers and 
Drains, and also the sewage matters contained therein, David Gill, 
Weston-super-Mure, Somersetshire.—23rd July, 1875. 

2649. Certain new and useful improvements in Type-seTrinc MACHINES, 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 
Augustus Corey Richards, New York, U.S.—26th July, 1875. 

2657. Improvements in C1rcurt Closers for Evecrric Raitway SIGcNaL- 
Linc Apparatus, William Clark, Chancery-lane, London.—A communi- 
cation from David Rousseau, New York, U.S.—27th July, 1875. 

2662. A new and useful Lire-pREsERVING Bep, Asa Green Haskell, Massa- 
chusetts, U.S.—27th July, 1875. 
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2258. BReecH-LoApING Revotver Fire-arms, John Adams, Strand, 
Lendon.—29th July, 1872. 

2279. TreaTMENT of SpwaceE, &c., Isaac Brown, Elm Croft Grange, Edin- 
burgh, Midlothian, N.B.—30th July, 1872. 

3146. Strainino Pup, John Wood and Robert Wood, Leith, Midlothian, 
N.B.—24th October, 1872. 

2262. Gas and Fuet, Thomas Russell Crampton, Great George-street, 
Westminster.— 29th July, 1872. 

2303. Traps for PREVENTING the Passace of Noxious Gases from SEWERs, 
&c., Edward Gregson Banner, Billiter-square, Londen.—lst August, 


1872 
2468. Reapryo and Mowina Macuryes, Alfred Hughes, Brampton Ash, 
Northam hire. —19th August, 1872. 
2263. Furnaces, George Tomlinson Bousfield, Sutton, Surrey.—29th July, 
72. 


1872. 

2266. Drxino or Putverisine Sewace Deposit, &c., Robert Milburn, 
Church-lane, Whitechapel, London, and Henry Jackson, Park-square, 
Leeds, Yorkshire. —30th July, 1872. 

a — Pires, Robert Hutton, Baxtergate, Whitby, Yorkshire.—30ti 

uly, 1872. 

2278. Secuanmo to Stipinc Wixpow Sasues Pratrep Line, &c., John 
Forster Meakin, Baker-street, Portman-square, London.—30th July, 
1872, 

2292. Water Suppty of Warer-cLosets, &c., Alfred Tylor, Newgate- 
street, London.—31st July, 1872. 

2294. Treatinc Fax, &c., Alexander Pringle, Bessbrook, County 
Armagh, Ireland.—3lst July, 1872. 

2335. Gas Burners, George Bray, Leeds, Yorkshire.—6th August, 1872. 

2291. Marcu or other Boxes, Benjamin Joseph Barnard Mills, south- 
ampton-buil , London.—3lat July, 1872. 

2319, GeneraTine Steam, &c., Henry Christian Libnitz, Renfrew, N.B.— 
3rd August, 1872. 

2286. TreaTinc Puospuates, Alexander Browne, Gracechurch-street, 
London.—30th July, 1872. 

2309. Looms for Weravinec, Charles Richardson, Gracechureh-street, 
Lendon.—2nd August, 1872. 

2352. BLockina Hats, Robert Turner, Denton, Lancashire, and John 
Hibbert and John Cheetham, Hyde, Cheshire.—7th August, 1872. 

2456. Loar Sucar, Edward Thomas Hughes, Chancery-lane, London.— 
17th August, 1872. 

2296. Gas, George Haseltine, Southampton-buildings, London. — ist 
August, 1872. 

2301. RaiLway TRAIN S1onaxs, James Fielding, Manchester.—let August, 
1872. 
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ve Ice, Alexander Melville Clark, Chancery-lane, London.— 

th July, 

2383. Cor PrLe Fasrics, Samuel Cunliffe Lister, Manningham, Yorkshire. 
—29th July, 1868. 

2363. FaciLiTaTinG the Transit and Appiication of CaLoric, &c,, Thomas 
Hydes and Joseph Bennett, Sheffield. —28th July, 1868. 

2438. Desxs for ScHoots, Thomas Ward, New Wortley, Leeds, Yorkshire. 
--3rd August, 1868. 

2449. Friction Ctutcues, Frederick William Kitson and Pierre Chalas, 

eds, Yorkshire.—4th August, 1868. 

2446. Mitts for Grinpina Wueat, &c., Edward Evans, Bryn Allyn, near 
Gresford, Den! hire.—4th August, 1868. 

2510. Hyprautic Apparatus for WaTertne Streets, &c., Edward Paget 
Gillam Headly, Cambridge.—12th August, 1868. 

2602. Brewino, Thomas Haigh, Live: 1.—21st August, 1868. 

2404. ARTIFICIAL CoMPOUND yom | esigned for use as a substitute for 

-rubber or caoutchouc, Austin Goodyear Day, Seymour, Connecti- 

cut, U.S.—31st July, 1868. 


Notices of Intention to Proceed with Patents. 
sc ogee Nuts, Botts, &c., John Whittaker, Manchester.—18th March, 
1875. 


1038. Cotournrnc Martrers, Frederick Versmann, Breeknock-crescent, 
Camden Town, Londen. 

1039. Grispina the Carps and Carp Rouiiers employed in Carbine 
Enoines, &c., Joseph Stan: Dronsfield, Oldham.—20th March, 1875. 

1043. Bosstn Winper, William Tasker, Halifax.—A commnnication from 
Moses Cook, Moses Gorham Cook, Horace Spragte Nichols, and 


1051. Seinpies and ApsusTaBLe APpLiaNces for Frxine Door-HaNDLES 
Harrison, Sheffield. 


thereto, , William 
1052. Convertinc Guassy Sxac resulting from metallurgical operations 











Ave. 6, 1875. 
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March, 1875. 
1060, Hanpie for Cuests, &c., James nang Butler, = ee: 
= Wasume and CHURNING Macatye, Johnson Kitchen, le 
1064 K1iys or Ovens for Finine Potrery, &¢., Charles Malpas, West End, 
‘oore. 
a - 3 ee Robert Brown, Tollington-road, London. — 23rd 
1074. Manoues, &., Washington Bacon, Strand, London. 
“a> Sasu Hotgxn, Arthur Ward, Birmingham. 
“= > Sao iuGaR, John Nathaniel Lessware, Bow, London.—24th 
1096. (a Rattway some, Alexander Crichton, Coupar 
Angus, N.B,, and James Craig, Edin’ N.B 
1100, Supe Vanves of Steam Enowes and STEAM Hammers, Robert 
Fawcett and John Edwin Leeds, 
1104. oreh 18Te. Pots, &c., Richard George, Kentish ar London. —25th 
1109, STEERING APPARA Francis N; Glasgow, 
1110, Yox1no or ATTACHING Horses yr hy a Wittiam mg =n 
Brown, Southamp igs, London.—A communication from 


Maitre. 

1116, Carvonisinc CoaL, &c,, James Nicholas, Hope, near Mold. 

1117. Tawise and Dnesstxo” Sxins, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Charles M 

1124. Kerrrine Macuisery, Joseph Dalton, Pilcher Gate, } Nottingham.— 
27th March, 1875. 

1137. Screwrne and TarPrxa Bouts, &c., Joshua Heap, Oldham 

1138. For. Economisers, Samuel Elson, Vulcan Ironworks, Blue Pits, 
near Manchester. 

1150. Marxtino and Creckixe the Numper of Games PLAYED . BILLIARDS, 

Best, High — London. - 30th March, 187: 

1166. ‘Paree Boxes, G —A pe Ta El from 
Louis A. Kettle.—31st March. 1875. 

1186. Fotpinc CHa &e., William Edward Newton, Chancery-lan: 
London.—A comm from Henri Hubert Giesendorff.—1st "april, 


1875. 
1198 Recuatine the Fiow of Licutisc Gus, &c., Victor Bablon, Paris. 
1202. Measurine Piece Goops and Fasrics, ee Grace Chi 
—_ London. — A communication from Frombling.—2: 


1909, SLipiInGc CHANDELIERS, &c., J , Birmingham. 

1214. Reoutative the Wints of BLack and CoLourEp Borers on Car’ 
a oom Parkins, Brewer-street, Golden-square, London. — 3: 

pre 875. 

1228, Steam Ewarnes, William Brookes, Chancery-lane, London.—A com- 
munication from Alfred Hoyois. 

1235. Guass Rertectors, &c., George Cruikshank Pulford, Dowgate-hill, 
London.—5th April, 1875. 

1278, SEPARATING Boorss of any Kinp from Gases, Otto Braun, Berlin.— 

8th April, 1875. 

1369. Steam Fire-enctnes, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from William Knaust.—14th April, 1875. 

1377. BREECH-LOADING Fire-arMs, Frank Wirt! Frankfort-on-the-Maine, 

edrich Wilhelm Tinner.— 





Germany.—A communication from August 
15th April, 1875. 

a mae Power, Christopher Brakell, York-street, Manchester.—16th 

prit, 1875. 

1780. EMeRy Wueets, Arnold Budenberg, Manchester. —A communica- 
tion from Louis Bollman.—13th May, 1875. 

a "io ae and ScuTcHiIne FLax and Hemp, Ignaz Etrich, Trautenau, 

emia. 

2062. Bearine Sprinos for Rartway, &c., Locomotives, CARRIAGES, and 

+ Trucks, G Spencer, Cannon-street, London. —4th June, 1875. 

“—. AGRIcULTURAL Dritis, Thomas Henry Bellamy, Ross.—7th June, 
1875. 

_ REGENERATIVE Gas Fyepeem, John Roper Wright, Croston Villa, 

Uddingston. —22nd June, 187 

2316. CuLoriveof Lime, Willian, Riddell, Foulden-road, Stoke Newington, 
London.— 24th June, 1875. 

2428. Conveyinc Human Benes or Ossects into Mip-air, Joseph Sim- 
mons, Regent-street, London.—5th July, 1875. 

2437. HERMETICALLY SEALING and PRESERVING tees &c., George de la 
Perrelle, Liverpool.—A communication from Pierre Guérin. —tth July, 


1 

2458, WasHiNa, CLEANSING, and Dyetna Woot, &c., Alfred Bart- 
leet, Union-cow dt, Broad-street, London.—A coramunication from 
Alfred Ocean 


n, Liverpool.—8th July, 1875. 


2463. Enotes and Pune, Andrew H 
Geary, Great Winchester-street- 


2476. Tratnine and Test1no Docs, F. 
ings, London.—9th July, 1875. 

2494. ConVERTING REcIPROCATING or VIBRATORY Motion into CiRCULAR or 
Revo.tvine Motion, William Dawes, Kingstone-grove, Leeds.—10th 


2518. Prevnane SIGNALLING or CoMMUNICATING APPARATUS, Sir Samuel 
Canning, Great Winchester- t-buildings, London, and Heury 
Francis Joel, Lavender-grove, Dalston. 

2524. DirEct-AcTING PNEUMATIC Hammers, Charles Sholl, Truro. 

2525. Fore and Art Saits, Servulo Alvares da Silva, Minories, London.— 


18th July, 1875. 
2541. Frne-Licuters, Mark Charles Denne, tford.—15th July, 1875. 
y, College-hill, Cannon- 


2590. Printinc Metat Piates, Robert 
street, London. —20th July, 1875. 
2500. Bs Sream and other Exastic FLvrp Enaives, Robert Wilson, Patricroft, 
near Manchester.--2lst July, 1875. 
2657. Circuit CLoeers for EcTRIC RAILWAY SIGNALLING APPARATUS 


liam Clark, Chancery-lane, London.—A communication from David 
Rousseau.— 27th July, 1875. 





All having an interest in Ing any one of such applications 
should leave Ty ey in writing Tteeirs bjections to such applications 
a — of the Commissioners of Potonte within twenty-one days of 





List of Specifications | pened during the week ending 
st 1875. 

4068, 4d.; 4131, 1s, 4d.; a 1s.; Bit bm ahs 4198, 1s. 2d.; 4213, 104; 
4223, 10d.; 4297, 10d.; 4282, 10d.; 4 ls. 4d.; 4287, 1s. 2d.; 4238, 6.3 
4241, 10d.; 4244, Ie. 8d.; 4261, 10d.; cn, 6d.; 4272, 8d.; 4273, 10d.; 4274, 
6d.; 4279, 8d.; 4284, Is. dd; 4286, 6d.; 4288, Is. 2d.; 4297, Is. 2d.; 4298, 
1s. 10d.; 4299, 1s. 2d.; 4301, 4809, oa; 4310. 6d.; 4814, 10d ; sie, 
8d.; 4818, 8d.; 4324, 10d.; 4328, 8a.; 4331, ls.; 4332, 6a; 4335, 10d.; 4346, 
6d.; 4350, 8d.; 4362, Hy 4353, 8d.; 4361, sa; 4358, Sd.; 4389, ad: 4394, 
4d.: 4309, 4d.; 4400, 4d.; 4401, 4d.3 4403, 8d.; 4406, 4d.; 4407, 44.: 4409, 41.; 
4416, 4d.; 4419, 8d.; 4423, 4d.; 4431, 4d; 4483, 4d; 4484, 4d; 4487, 4d; 
4441, 10d.; 4459, 4d.; 106, 1s. 4d., 353, 8d.; 1450, 8d.; 1615, 6d.; 1639, 6d. 





« Specifications will be forwarded by post from the Patent-office on 

revel of the amount Pee ee Sums ex ls. must be 

by Post-effice Order, le ~~ at the P ce, 5, = 

Holborn, 0 Mr. Bennet Woodcroft, Majesty’s Patent-office, South- 
ampton- , Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


2653. Sewino an OverseamM orn OvERHAND StitcH, J. L. Boone and E. 
Detrick, San Franciseo.—Dated 16th July, 1875. 
This invention relates to an improved machine for sewing the stitch 
which is known as the overseam org is 
of an ind dent needle d h 
formed in a vibrating frame. A brea, in the eae 





&@ groove which is 
te the cloth 





late and e of the material to be sewed allows the frame to be moved 
orward until the needle in ‘ing across the break or ne = its down- 
ward stroke or pass threugh the edges of the material 


to be sewed. munch drives the threaded ott Ny downwards 
through the material and then returns, so as to leave the needle 
in the groove below the and cloth and on the 
o} ite side of the brake or space in the frame. The thread is 
. then caught by two — se wheels or other device on the under- 
side of the cloth wn through the po yy a 








forward down move- 
een the oir ES coum Giaailor $0 the overiama stitch. 
This frame can be ina or horizontal 


or a curved + In the latter case the frame in which 
the needle be made to d with the curve of the 
needle, and the big Pg gy the shape of the curve, or 
so aa to move ~ 4. and forth init. The elie frame may be 
moved back and f so as to allow the needle to pass alternately in one 
direction through the edge of the , and outside of the edge of the 
goods in the opposite direction ; or one end of the frame can 


otherwise secured to a shaft or fixed point, so that its 
will vibrate 





4844. Bace Banns anv Tits, W. 2. London. 

an Srom stv, leew ortece betes Tl Decem- 

ate oe the inventor ine tee a wm NY 
Ww 

are constructed as follows :—' por a metal is formed a 


of proj hooks, the hooks on the one end the edges of the 
notches on the opposite end, and thus secure the the bale. The 
ventor said invention by bending or back upon 





190. Borrxo or Dastiwo, “= aut, Hull.—Dated 18th Jonuary, 1875. 


This invention ble machinery or aj — which 4 
specially adapted for dling” or boring boring holes in the es 
way, the flanges of Sage: pe by an a of columns, but w! is <n 
applicable to a iw < on ; and it .- of an improved 
combination of ra’ —_ c—_— for turning a drill, with a 
cramp or fixture — securing it to the work to be upon, w 
by the weight and bulk of the gente we are di simplici 
in attaching it to or removing it from the article to be is 





other ad are 
191. Heatixec Feep-waTer AND CONDENSING SuRPLUs Steam, S. Jana 
Bast India-road, London, and W. Allan, Greenwich. — Dated 1 


January, 1875. 
This invention consists in ements of pipes and condenser 
or heater conjunction with don engine so as, First, to save 
marine boilers the destruction caused by pumping cold water into 


them while under steam. Secondly, to = the great poe may Saal of steam 
which has now to be blown into the air through waste steam pipes 
when steamers are entering harbours, or at any time whee boilers are 

ob) to be kept under steam without the main engines being at 


wor! 

192. Lamps ror Streets, &c., G. N. Taylor, South Kensington.—A com- 
munication from R. N fn Coorg. — Dated 18th January, 1875. 

The lamp is made of a cylinder or inverted by ng cone 
dropping ing in a frame on the De eS eee oe ange on the 

edge taking into recesses made in the arms which’ the lamp 
frame is com: 

198. Fire-Locks, EspectaLty AppLicaBLe To THE Hewry Rirce, F. Wirth, 
Frankfort-on-the-Maine — A communication from 0. Emmerich, Aschagfen- 
bury.— Dated 18th January, 1875. 

This inventien relates to vai improvements in fire-arms especially 
applicable to the arm known as the Henry rifle. 

194. Propuction or GLossinEss, AND THE APPLICATION or MorDANTS 
anv Dye, J. B. Kuenemann, Paris.—A communication from P. Magner, 
pa: BE. ye New Orleans.— Dated 1th Jan , 1875. 

ccording to this provisional specification the textile material is con- 
verted into 5 len, ind it is deoxidised preparatory to mordanting and 
yeing. 

196. Ratway Steerer, H. A. Dufrené, Paris.—A communication from 
A. J. J. Lévéque, Blan, sur Bresle. ~Dated 19th Jan , 1875. 

This invention the t of billets wood in the 
bark or —- the bark, of Poa ee imensions, for making ae saoey 
sleepers ; and in connec’ ames = them at their lower part with base plates, 
and at their upper part with the rails. 

197. Uritisinc Perroteum, éc., 0. C. D. Ross, Craven-street, Strand, 
London. — Dated 19th Jamtary, 1875. 

This invention mainly relates to a shallow vessel termed a carburetter, 
constructed with several orifices, through one of J. atmospheric air 
pot dw | my or driven, and through such one of the otbers as may be 

y the it will em or less saturated with hydro- 
carbon oo in a state in which t is im inflammable. This carburetter 
should be so pee interiorly as ‘to allow of the current of air passing 
over the surface of the liquid ina awe | and continuous current, and the 
channel to which the an is con should be capable of regulation 
so as to admit more or less vapour. Various su detuils are 
given. In lieu of atmospheric air ee of an inferior quality are em- 
ployed; such as poor coal gas, wood, or peat gas, decomposed steam, 

ic acid or oxide, more or less diluted with nitrogen or other 
vapour. 

198. Gas Reouators anp in Lioutino Raitway CaRriaces By Gas, J. 
L. Clark, Victoria-street, Westminster, 19th January, 1875. 

This specification describes ——_ Lo =~ under the control of 
ard or engine driver to partially t the gas off or turn it on to 

Se ners ; also an elastic cupebeber’ ‘oe on yey the flickering of the 

ee flames now caused by the oscillations of the reservoirs at top of 

Also preventing oscillations in the ordinary fluid regulators 
prs abped erry cae ot a0 00S prance to gus tarnere ty 
admi' gas to the interior of the drum only by a contracted aperture 
or by contracting the communication between the fluid in the interior of 
the drum and that on its exterior. 

200. Dissorvine Resins, M. Mackay, Mark-street, Finsbury.—Dated 19th 
January, 1875. 

Ad to methylated spirit one or other of two certain ee 
hereinafter stated, or a certain article a stated, and 














loyed in the ion of f ben line te 
y ion of one o zoline to 
three of methylated spirit, or any h; ‘bon — 
pa ton Ra ae © kp d be pend y mnpen | for . Instead of com! 
1, mineral or coal tar tha may sometimes be employed. The 
may 
201. B01, Laceiny AND InTERLOCRING mye we A Stonats and Points, J. 
Brierley, F. Brierley, verley, a 8. Reynolds, Edgware-road, 
wena Ta rept tng nd a 
ven its o! ie more ect locking and interlock- 
ing of switches and fay pints on rayne the donain, a that it 
be impossible for the attendant in the signal box who works the 
to make a mistake and cause a train to run on toa line of 
s or for him to aed a signal until the proper line is open fer the 





passage of the 
ag Borers, J. C. ‘Graham, , Ballewan,—Dated 19th January, 1875. 
The obj ~ ee this invention is & 4 the power of 
and by ce’ arrangements of hoods or es over the (eben « bes and 
furnaces to prevent that peculiar Lae wounera 
object is the rapidity of these currents and to make them 


more regular in their action. The inventor — over og nest of tubes, 
spaces ween its, a hood 
or hoods or inclined plates with an aperture at the ~ = ‘that the 
whole of the steam and water constituting the wu current has to 
h this contracted aperture. The aperture may be above or 

near the water level. 
aoe. Aum, 4. M. Dex, Shelton, Stoke-on-Trent.—Dated 19th January, 


Ts Wes in fit divided axles to oe and other vehicles, ao 

inner ends being cli a apne ee oye 

wheels are in most cases a fixture upon the axle and the axles a 

in bearings attached to springs bolted to the ee 

204. Srorrinc Ratway Carriaces, &c., J. P. 8. Joliot, Paris.—Dated 
19th January, 1875. 


which are 


This invention weg = 


"Cuasormt 
London. —Parti 
communication vee R "Ral Pais rahe a 19h January, 1875. wal 
foots of \nsther or ‘chiar materia tolinsded 





This relates, First, to the dry fumigation of the articles to be 
preseved satjccting te tuase te the of the or fumes 
yee a compound J eee and After 
eee fumigation has the said article or 

tust be su in water impregnated with the 

gas or vapour the same com ° 
Wroveut Inox Tupses, X. H. Taunton, Wilton, G. Hayward, 
— Green, C. Knap, Gravelly Hill.—Dated 19th January, 





The object and of the in the fa 
“peach Sa ppt rolls (with or without the 
additional use of a shaping die) and the weld! the 
skelps between the grooves of rolls top 
having the quality of being bodily levated and ret d to ite work by 
a simple or compound lever, the said rolls being fitted and secured to a 
ne or base. 





tial sectional area are provided 

¥ ge to conduct the gas thereto from the pipe at a differential or con- 

ure and thus prevent whistling or irregularity. The — 
be] so contrived t the gas si issue from each chamber in 
direction at at right angles to the direction of entry. 

211. Prepuctne Gas rrom aN ApMixture or Atmosrnertc AiR with 
Pararrive, Perrotevm, &c., J. Mather, Gateshead-on-1yne.—. 
20th Leong 1 1875. 

Re a ay air pute s Gem a jet produces a vacuum in a — 

into whi gf opens a jet from a vertical tube 
deorending into a cistern containing the carboniferous fluid. This 

vacuum causes the fluid to ascend the tube and to issue from the jet in a 

a f combines with the air ruins by. This combination is 
eercd for ard along a tube that passes th: a furnace or oven, and 
finally conveyed in « gaseous state to the raulic main and thence to 
store tanks. 

218. Treatine, [uprovine, on Maturine Liquips Contarnine ALconot, G. 

Shand, Stirting.—Dated 20th January, 1875. Re 

The invention consists simply in vey exposing the liquid to 
the maturing and ripening action of sunlight. 

215. Pewnct. Cases on Pencit-Hoiper, B. T. Marler, Holborn-circus, Lon- 
don.—A communication from J. Keckendorfer, New York.—Dated 20th 
January, 1875. 

The case or holder is channelled internally to receive the lead. it has 
at one or beth ends a slotted conical cap, Dy hae EG 
screw thi Mindia the cup oo a to adage it for various cleen of 
A berees key or other appendage may be attached at one end of the case 
or holder. 

217. Metacs anv THEIR ALLoys, W. H. Smith, Edgbaston, Birmingham.— 


Dated 20th January, 1875. 
This invention consists mainly in the improvement and payee 
iron, steel, copper, lead, zinc, nic and their alloys, and treating and 
manufacturing the same manner in converters, cupolas, 
receivers of metal, or any other suitable vessel or vessels ; and consists 
of introd: into or upon iron, steel, copper, lead, zinc, nickel, and their 
alloys, when in the above- named vessels, and'in a molten or liquid state, 
chaesinn, Hee, coda, potash cod Marre, ieee wtoad cs saree So 
oxi ron, manganese, titan’ —— jum, tu , any jum, 
either manufactured or in the natu ral metallic form ; and the inventor 
uses them ae such proportion or 


singly or together, proportions 
as may be ee with or without solid or gaseous carbons, It also 
consists in an improved arrangement of tuyeres as applied to such con- 
verters or vessels. 
218. Furnaces ror Heatine And Mettixo Meras, & Perkins, Fairjield, 
and W. Smellie, Gorton.— Dated 20th January, 1875 
‘ This invention relates to a method of opabading heated air to the 
urnace. 
210. Cewrrirvcat Pues, A, H. A. Bkstréim, Hamburg.—Dated 20th 
January, 1875. 

This consists in arrangements of mechanism by which the ure of 
air in the delivery and suction pipes of centrif: pumps, w hinders 
the rising of the water, is removed by a jet of \e 
220. Composirons’ Case-rrames, W. McPhail, Wicklow.—Dated 20th 

January, 1875. 

This invention relates to im 
the object and nature being to 

within narrow limits conveniently 
ont. oe Bawps, J. C. Rameden, ae —Dated poo January 





its in t frames 
tg laren cmcunt of working material 





875. 
a bros de this Yo is the cate mage pm — combined metal 
18 ving ban — to an: 
_~, £- ~—— 8 of such we j 


223. te y oe W. M. Bullivant, Sodinab aa London,— 
Dated 2th January, 1875. 

——— describes a floating anchor com ofa 
canvas of conical form strengthened with wire rope. This when 
out of use folds fiat, but w when in use the water keps it distend The 
Ng gael we is connected by means of a short wire rope 
with a raft constructed of deals placed on ed 
between them, mad the whole tied tlgether with 
224. Menus agpoumen Steam Enounes, L. Perkins, Seaford-street, Gray's 





inn-road. — en 1875. 
specification describes an engine formed with two high, two 
medium, and a low-pressure cylinder ; steam is expanded from h- 


pressure cylinder into the intermediate c + gop hw 
end of the same cylinder, which is 
a ee lind, and the and then into the aes aes 6 

are used for the otensn and exheust, The 





ent the seems on agtheiens are provided with several or sets of 
rings each enclosed in a steam-tight recess, and forms in itself a perf 
packed piston. construc of surface condenser is descri 

t all access of salt water to the water used for 

working the “Each boiler is fed by a feed ps; indepen- 

dent air circu! and feed Le wb parate engine are ae 

vided. A peculiarconstruction of mica water 
ie apparatus worked from the steam Sr totiere indeaeite a | 


of distill 

also a salt water steam generator for working donkey engines and other 
uses. 

225. Srrercuine Boors axp Snors, A. H. Cramp, New York.—Dated 20th 





January, 1875. 

This invention np pang. by which all parts of a boot 
or shoe may oe stretched ty | eee —_. The inventor constructs 
this improved apparatus as follows, that is to say, he uses a last made 
with a heel separate from its front part. These two parts of the last 


may be formed of wood or metal, and are made hollow and fitted with 
adjusting mechanism. 


226. Hawnorxe Lives ror Dryina ress, AND oTHER Papers, J. Lloyd and ‘ 


J. Scully, Whiteninch.— Dated 20th January, 1875. 

The features of novelty which constitute invention are hinge 
lathes or bars to an endless travelling chain or Jae ~ od ~ arrangement 
of guide eeteenis whereby they are caused to 
——— tion ; P11 ray Pape + ¥ tof endlea chain or ws ee 

or arms w x or wel wy the 
sforesald laths or a 

227. Hyprants anv Fire-cocks, R. Blakeborough, Brighouse, and J. 

one Pemberton-row, Great New-street, london Dated” 2st January, 


pe am So one —; aw AT 4 Bie oe when 
usual purpose, whilst ve is om: solely for shutting 
the main in case of repairs, by w’ - 





This invention corsists in forming the body of the brush of two elon- 
gated semicircular of wood recessed in each of their fiat faces, so 
the air can be drawn threugh holes made therein, and position 


sa 
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Ava. 6, 1875. 








to the or apparatus canylayed forth purpose. 

the First the improvements, in pe oy he knraper $4 

folded neo at right angles across the be creased, 

f ge ap ey yt 

fabric, or folds or its may have a curved or zig-zag form or outline 

m folds or its may be crossed by 
them a second time between the rollers. In out part of 

the improvements an endless band is employed, com of endless 


before mention 
and endless band of bars, and is thus creased or apes and as it is 
delivered it comes in contact with a hot box or ironin tus, which 
lays and perfects the previously formed plaits or old In place of 
employing an endless band and roller, as previously described, two end- 
bands of bars may be arranged so as to obtain a like result. 
233. Wuee Sxartss, J. J. Perry, Red Lion-square, London.—Dated 21st 
January, 1875. 

This invention consists in forming the front wheels of boxwood, cast 
metal, or other hard material, and the hind wheel of india-rubber. 

284. Tkeatino anv Bortiine Beer, A, W. Gillman and S. Spencer, St. 
George's-road, Sovthwark.— Dated Olst January, 1875. 

The invention consists in driving out the atmospheric air from the 
beer, which may have becume absorbed thereby ; and in charging such 
beer with carbonic acid gas under considerable pressure by means of 
suitable apparatus. 

235. Wasuers anv Packino Pieces, J. G. Ingram, Hoxton.—Dated 21st 
January, 1875. 

The invention consists in forming washers or packing pieces on one 
face thereof with a projection or projections to enter the interior of one 
of the tubes or parts te be connected together, and thus insure the 
washer or packing piece being placed in correct position. 

237. ORNAMENTING AND HERMETICALLY SEALING THE Backs oF LOOKING 
Guiasses, R. 7. Lewis, Liverpool.—Dated 21st January, 1875. 

This invention a in —_ an ornamental covering or backin, 
for looking glasses, b f j d tin, papier mache, enamel 
glass, china, porcelain, “OF other “suttable material. Such covering or 
“backing” the inventor makes especially yo by sass. 
enamelling, staining, or otherwise delineati or device 
thereon, such as groups of flowers, arabesques, or iy artistie 7 Ber bing 
This covering or backing may be set in the framework that carries the 
looking glass and at the back thereof by the aid of the white lead, putty, 
composition of india-rubber, or other suitable matter that will hermeti- 
cally seal the silvered glass jn the frame. _Or the ornamental covering 
or “ backing” before described may be affixed —— fastening» over 
the frame of the looking glass and at the back thereof. 

238. Ramway Carrs, anp Lockinc THE Nuts or Screw Botts, R. 
Cunliffe, Manchester.—Dated 21st January, 1875. 

This improvement in railway chairs consists in securing the rail to the 
chair by means of a wedge which is pressed downwards z a screw. In 
joint chairs the wedge must be long enough to overlap the ends of the 
rails. The screws are taperetl with the larger diameter near the point. 
This improved apparatus for lecking nuts consists of a strip of wrought 
iron which is placed over the ends of the bolta, and the edges of the strip 
are notched out to the size of the nut and raised by a chisel when the 
nuts have been screwed home. 

880. o . —- eames Fires, M. Hainsworth, Itkley.—Dated 21st January, 








€ x... = more perforated pipes are conveyed into rooms or compartments 
of ships ; ae which water is forced when required ; suitable stop 
cocks are provi 
240. Hor Air Sroves, J. Howarth, Braford.—Dated 21st January, 1875. 

This invention relates to constructing stoves of wrought iron having a 
fire chamber and movable fire-bars ; round the fire chamber is fitted a 
casing forming a hot air chamber, and the underside of the stove is open 
to admit atmospheric air; this air coming in contact with the fire 
chamber becomes heated and travels through pipes so arranged that two 
or three or more rooms can be heated at the sametime ; over the smoke 
pipe is also fitted a casing in which is fixeda cold air pipe to admit atmo- 
spheric air ; this air travelling in the air spaces of the casing becomes also 
heated ; dampers are used to eee the fire. For heating large build- 
ings and drying wool, yarn, and other material the apparatus is formed 
of a fire-brick furnace, the top of the brickwork is covered with a wrought 
iron plate having a hole in which is fitted a fire-clay tube and expansion 
joint conne*ting the furnace witha long cylinder, in which enter the 
tire and smoke passing on through smoke ward to the chimney; the 
cylinder and smoke pipes have casings forming hot air chambers ; atmo- 
spheric air is forced y means of a blower or fan to travel through the 
casing of the smoke pi . and through the casing of the cylinder, getting 
heated, and is forced through pipes into the rooms of the building, or 
used for drying wvol, yarn, other material. 

241. Sranp ror Hotpino Cuarts, EF. W. Furrell, Laurence Pountney-hill.— 
A communication from J. Brown, Toronto. — Dated 21st January, 1875. 

This invention consists of an arrangement of one or more metal tubes 
or bars sliding vertically and telescopically within each other in an 
upright stand, the upper or inside tube being fitted near its upper end 
with a horizontal cross-bar in such a manner that a chart or ot er illus- 
tration suspended from the said horizontal cross-bar may be raised er 
lowered at pleasure. 

242. Furnaces ror Burnino Moist Liongovs Resipves, Woop, Tan- 
waste, &c , J. Serriere, Lyon.—Dated 21st January, 1875. 

The object of this invention is to construct furnaces for burning 
ligneous residues much charged with water, such for ¢xample as tan- 

waste and spent dye woods, with or without the simultaneous employment 
of coal, anthracite, lignite, or peat, and without previous drying or pres- 
sure. 

244. Steam Borurrs AND THEIR Setrine, C. D. Abel, Southampton- 
buildings, Chancery-lane.—A communication from R. Smith and J. 
Smith, Moscow.— Dated 22nd January, 1875. 

This invention relates to various modifications of that class of steam 
boilers in which one or more upper cylindrical compartments are con- 
nected by vertical water tubes to one or more lower compartments. The 
improvements consist in placing the furnace of the boiler below the lower 
compartments, arranging the flues to circulate backwards and forwards, 

oostag from below the lower compartments between the upper and lower 

Coenen, and along the upper ones to the chimney; also in pro- 
viding passages in the boiler setting for heating the air required for the 
furnace; also in arranging tiers of three compartments, one above the 
other, connected by water tubes and with furnaces below the lower com- 
sartments; also in constructing the lower compartments as Cornish 
poilers with internal flues and fire- Psp also in constructing the upper 
compartments as tubular boilers, the gases being made to pass through 
the tubes after circulating through the — of the boiler. 

245. Perventine INcrustaTion or Steam Encine Borters, W. Mason, 
Leeds. ~ Dated 22nd January, 1875. 

The introduction of plumbago into steam engine boilers for the preven- 
tion of incrustation. 

246. Rock Reamers, B. J. B. Mills, Southampton-buildings —A communi- 
cation from D. W. Siprell, Riviére du Loup en bas, Canada.— Dated, 22nd 
January, 1875. 

This invention consists in constructing a reamer for forming a cavity 
or cavities in a drilled hole without enlarging the mouth of the orifice to 

receive an explosive charge, or for enlarging the bore of any tube, or for 
forming one or more enlarged chambers therein at any part of the 
bore. 

67. ” - camens Fireworks, C. 7. Brock, Nunhead.—Dated 22nd January, 


The arihinien of novelty which constitute the invention are, the produc- 
tion of moving coloured rays and shadow —_- in the display of fire- 
works by means of a lamp containing seve bers and revolving on 
an axis. In each chamber is placed one or mere pyrotechnic coloured 
lights, and during combustion the lamp is caused to revolve and thereby 
cause the motion in a similar direction of the beams of coloured light. 
248. Srorprerino Borries ConTAINING AERATED AND OTHER Liquips, H. 

Jones and J. Davies, Ruthin. —Dated 22nd January, 1875. 

Making horizontal aperture in neck of bottle and fitting tap in same, 

with india-rubber or other wash-r in socket below tap plug, 
249, Wicks ror CANDLES AND Lamps, E. 0. Aspinwall, Manchester-street, 
Manchester-square.—Dated 22nd January, 1875. 
A method is described of manufacturing wicks from paper twisted 
laited, or folded together. A machine is employed for the purpose of 
orming the wicks; it is — with reels whereon the paper is wound, 
and from whence it is drawn off and manufactured into wicks of the 
required form. 
250. Sizinc anp DresstnG MACHINES, | WARPING oR BEAMING MACHINES, 
AND Looms, W. Lancaster, Accrington. — Dated 22nd January, 1875. 

This invention relates, First, to the construction of the fans employed 
for creating a current of heated air for drying the yarn in sizing and 
dressing machines, and also in the construction of the cages or lath cylin- 
ders mentioned in the s) age ome of letters patent granted to the — 
tor and Eugene Dollander, dated 4th May, 1874, No. 1569. Secondly, 
an apparatus for boiling the size in the size box, and keeping it roca 
in circulation, soas to keep its strength and thickness always uniform, 
and an arrangement for Ly ing the immersion roller in the size box 
constantly bearing again: ¢ first finishing roller; and Thirdly, to an 


w#pparatus for stopping og action of the machine whenever cay of the 





5 meanwhile. 
the stand is so constructed that a bar will across it in front of 
the operator, on which bar may be placed to be operated upon. 
252. Preventinc on Extincuisuine Fire 1s Suips, R, Weare, Man- 
chester.— Dated 22nd Jan , 1875. 
The features of novelty in ; invention consist in the method adopted 
for dry carbonic acid gas for the of extinguishing or 
ing fire on board ce er apartments, or other enclosures; in 
The construction og pe of the generating chamber 
wherein the gas is manufactured, and of the receptacles for containing 
the materials from which the gas’ is to be made, and which construction 
of receptacle is also useful as a substitute for the oe = 
carboys now used for storing and transporting a ye ee 
the — of such ch and tach ted together by 
ne glue or other cement, to render them impervious and unchange- 
able in any climate. 
253. Prev ENTING Fraup BY THE CowpucTors or Venicies, W. R. Lake, 
London.—A communication from C. G. Imlay, 
Philadelphia. epee 22nd January, 1875. 
The object of this invention is to etermine the number of fares col- 
lected by conductors of tramway or street cars _ similar vehicles, and 
the nature of the said invention consists — ly in the bi 








and has a groove 
wet iy ane a= +b in 
supported by a mu nee ane sia wi cltion alightly 
268. Nevreauiema Sewer or Drain Gas, D. Weston-super-Mare. 
—Dated 23rd January, 1875. pe, 
This invention consists of a vessel made of fireclay or other suitable 
material for 





and through it. This i ti be used to flush drains with fresh air 
without fumes. Sie Leones licable on a 


larger scale oF maagg and may be extended over areas b; 
means of stations. The compound peer ae ae fi 
suitable, but other fumous disinfectan Dotunte may be 


269. Ratstxs anp Forctnc Liquips, W. Allen, ye ees —Dated San wee 
sieomenentee hich works in a cylinder, the 
m) which wor! a upper 
past of wa is cloed bya gland with «double oon The He a 
caus vies ac aoe ide passages to the upper and lower 
ends of the cylinder, and the An r passage passes the gland 
between the two seatings. The bole in the gland must be wider thon the 
passage, to allow for the tightening up of the gland. 
270. ExtincursuHine Fire, C. A. McEvoy, Piccadilly, London.—Dated 23rd 


January, 1875. 
pro specification describes a “fire annihilator,” i¢., a 
strong vessel nearly filled with water, which when uired for use is 
laced under pressure by generating gas (say enol gas) orang 


for ing the gas are not allowed to come into con’ 





of an alarm box and an inclined tube or trot exteading longitudinall: iy 
through the street car for the admission of balls of certain size, whic! 
balls are to roll through the tube or trough into the alarm box and sound 
the bell therein for each fare coll d by the 

254. Busk axp Smucar Fastentnas, R. Stokes and R. Goff, Bow.—Dated 


22nd January, 1875. 
re of the stud 
ibed 





The object of this invention is to improve ths fi 
fastening known as Thomson's kable busk fastening, and d 
in the specification of a patent bearing date. 
255. Exvecrric Sianatitrnc Apparatus, B. P. Stockman, Poet's-corner, 
Westminster.—Dated 22nd January, 1875. 
This specification describes a construction of commutating key for 
sending two or more currents through the line each time the key is de- 
panes | and also a receiving here in which a loop or single line of 
Pold, platinum, or other non-magnetic metal is used. 
256. Steet, A. M. Clark, apie, London.—A communication from 
J. Eyquem, Paris.—Dated 22nd January, 1875. 
This invention consists in the » use, for cementing iron on a large scale, 
and cai hydrogen gases oes simultaneously 











with the water. — 
271. Preventine Accipents on Raitways, W. P. Savage, Downham.— 
Sigs poettiins catenin Cxenties, Wi pporting th 
provisional s; cation desc rst, su’ e joint 
between the rails to prevent them being di deflected. Secondly, commie 
a rope se from end to end of the train to enable the engine driver or 
guard to apply the brakes simultaneously throughout the train. Thirdly, 
— —_ bell on each carriage which rings of itself when the 
e line and can be rung by the passen = attract the 
ene of aes driver. amen o—_—— the ro fhe ay | 
n ion to the @ secon on the ot 
internal in place fae” ee 
278. Couptinas For Raitway ENGINEs AND CARRIAGES, 7. B. Redman, 


Bast Greenwich, and EB. C. Sigyery, Plumstead.—. 23rd January, 
1875. 

This invention consists of a self-acting coupling composed of a flat 

plate of sufficient strength to support the Let P ey e in the event 


of a wheel or axle giving way, said plate being received between the 
plates of a traction bar, and jocked therewith by belts on which the 
plings pivot, dropping through holes made in the several plates on the 





of 
and produced by the “decomposition of a mixture of sal 
substance such as peat. tan, and other substances or liquids furnishing 
proto or bicarburetted hydrogen. It also in the , b; 





y 
the above means, of cast steel from scrap iron, ores, refining slag, and i 


other products. 
257. Empromwerinc Macnines, R. Leach, Hulme, and J. Webb, Chorlton- 
on-Medlock.— Dated 22nd January, 1875. 

The improvements consist of a new arrangement of certain parts of the 
“‘bonaz” embroidery machine, namely, the needle looper, in relation to 
the feed motion or the feed motion in relation to the needle and Ivo) 
whereby a raised or piled stitch is uced, instead of the chain stitc 
resulting from the present arrangement. The improved arrangement of 
these parts is effected by turning the hook of the needle and the slot of 
the looper around their ive centres, a distance of 180 deg., or there- 
abouts, so that they will take a position about opposite to: that which h they 


carriages being coupled up. 
274. Boots, J. Kerby, Sonate, London.—Dated 23rd January, 1875. 
This invention has for its object the combination of the lace 
. ing, and gaiter, and the making of the boot waterproof to the top, 
not as the legging and boot detached, and, as the flap comes to the 
— of the boot, and the spat entirely covers the lacing, the — and 
leg can be m ade large or small, as desired. It has the advan of the 
lace boot and the appearance of the boot and legging for riding. It is 
also suitable for troops, as it can be made to open to any size, so as to be 
put on or off with the greatest ease and dispatch. 
275. Ratway SLeePina CARRIAGE AND ImpRoveD Tire, P. Burrell and 
H. Valpy, Victoria-street, Westminster.—Dated 25th January, 1875. 
A method by which = of the ; eee berth apportioned to one 





have in the ordinary arrangement of the ‘‘ bonaz” 

relatively to the feed motion thereof ; or by altering the position of the 

feed motion, considered relatively to the needle and looper, to a corre- 

sponding extent, by which means an imitation of hand embroidery may 

be produced. 

258. Weavine Ficurep Fasrics, J. F. Brown and J. Baird, Glasgow.— 
Dated 23rd January, 1875. 

The features of nove ty which constitute this invention are the arrange» 
ments of mechanism for actuating the cards tied to the harness cards or 
to the mails. 

259. Sprrometer, H. C. Mayer, Pall-mall.—Dated 23rd January, 1875. 

This is an instrument in which the user blows through an = tube con- 
nected to a vessel of known capacity, and in doing so increases the 
presse of the air inside the vessel, and the additional pressure acting on 
mercury in a mercurial tube connected to the vessel, forces the mercury 
up the tube. The said tube is graduated to show the additional ressure, 
and also the amount blown into the vessel, so that the same will at once 
be seen by —— the height of mercury, wr additional pressure, an: 
also the amount of air blown into the vessel. A small oo om be pro- 
vided to prove correctness. Correction for i re can be 
made as requ 
260. CurRLING THE Brims oF Hats, 7. Lees and J. Pidgeon, Stockport.— 

Dated 23rd January, 1875. 

This invention relates to an guage for curling or bending me the 
sides or edges of the brims of felt or silk hats previously to shaping the 
same, and consists J soap nro of a table and block to receive the hat, and 
a shaper and grooving plate for breaking over or — the edge of the 
brim, and a heater or dummy iron for pressing the same. 

261. Raisinc Water From WELLS, C. 7. Colebrook:, Islington.—Dated 23rd 
January, 1875. 

To carry this invention into effect the inventor employs any suitable 
number of chambers or compartments which are placed at suitable dis- 
tances apart. These chambers are attached to a main pipe, which leads 
to the liquid to be raised, and in each of these chambers he arranges a 
retaining valve so as to allow the Bra lhndh to _ but prevent it from re- 
turning and leading from each of bers. e also arranges and 
connects an air pipe, which pipes he connects alternately to one or the 
other of two main air pipes leading to or from an apparatus capable of 
producing a a partial vacuum and a pressure. If, for example, 
pon suppose, say, six chambers to be used, then, upon produci ing a partial | +4 

acuum, the chambers Nos. 1, 3, and 5 are affected thereby, and the 
liquid will rise, firstly, into chamber No. 1, and then, w producin, the 
pressure, the air that was drawn out from Nos. 1, 3, and 5 is F pocened Lenk 
to them again, and at the same time a partial vacuum is being formed in 
Nos, 2, 4, and 6, and the liquid will not rise into chamber No. 2, and by 
similar repetition the liquid will continually rise into the next her 
compartments until it reaches the top, whence it may be conduc’ 
required. 
262. Stoppers ror BotrLes FOR CONTAINING AERATED AND OTHER 

Liquips, H. Ayleshury, Gloucester.—Dated 23rd January, 1875. 

This consists of a disc fixed to rod, and of another disc through which 
rod passes. The gasin bottle forces fixed disc against root of neck of 
bottle : movable & ‘sc fills bottle neck and keeps out dirt. 

264. Steam Boiters, G. Allibon, A. Manbre, and W. A. Beldam, Salis- 
bury-street, London.~ Dated 23rd January, 1875. 

The combination of boilers, each containing a furnace or furnaces, and 

entirely filled with water, with tubular steam generaters and a steam 





in a railway carriage under or by the side of 
alloted | to ofthe carriage, ——_ fongltudinal , 80 a> effect a = 
the len, of the and to avoi e danger of one 

= the same “yo am berth may be shut 








placed over another in 
off by a door, partly for ¢ bli 
con The AY a be aay “converted ‘by 
sengers into seats. ry an improved method of secu et 
the wheels, by means of a double rebate and circum Ad. key, 


so that in case of fracture, no part of the tire can be separated from the 
wh 
299. Locks, 7. Walton, Birmin ayer —Dated 26th January, 1875. 
According to this invention the stump of lever locks instead of was 
carried b; tne bolt is carried by an oscillating fang plate, acted wu 
key; and the bolt is worked from the said ting plate y A. 4 Pan 
= g with a forked strap of the bolt. The key first lifts the levers, 
afterwards gives motion to the oscillating plate, which plate by its 
setion shoots er withdraws the bolt, and carries the stump on it ~~ 
one set of gratings in the levers to the other set. This meehanism is 
specially applicable to double-handed lever locks, the lock plate of the said 
lock having a double keyhole in the i line, into one or other of which 
keyholes the key is introduced, acco as the lock is used with a right 
or with a left-handed door or A yy tongues of buckle locks are 
jointed, either to the side of the lock case or to the end bar of the buckle 
rame. In the former case the tongue is fastened down by the lock bolt 
passing under the heel of the tongue, and in the latter case by the lock bolt 
passing over the point end of the tongue. 


806. Evoinc Macuines, W. &. Gedge, Wellington-street, Strand, London. 
—A communication from B. Cornely, Paris.—Dated 27th January 1875. 
The object of this invention is a machine for making the ig on 
articles scolloped on their borders, such as curtains, ladies’ wearing 
apparel, table covers, &c., and where ordinary binding is not empleyed ; 
the edging ma‘le by the machine being sufficiently strong to permit the 
material to be — out, and being at the same time an ornamental stitch, 
= ~ uired on the goods above-mentioued. To effect this, two needles 
e hooks are employed — _ either fixed in one and the same 
pec bar, or in two parallel needle-bars set close together, and which 
stitch a ribbon on othe material to be edged, so@et Ge @ les or hooks 
will stitch into the edges of the ribbon, and sew the same to the material 
means of two rows of chain stitches which appear on the face of the 
ribon But to imitate full; ye Swiss edging. a special ribbon is used, this 
ribbon being woven in such a manner that the woof only shall be plainly 
visible on its face, it being made of thick thread, while the wai aes consisting 
of thin ae be visible, but very faintly on the face . 
and the edging thus made will have the appearance of two 
stitches interlaced by thick transversal threads resembling in a) ce 
the Swiss edging made on curtains. To guide the ribbon so t the 
needle hooks will always poe bee — so a , it is conducted by means 
of a guide which works the universal feed metion 
of an embroidering machine, eaane ~~ the I Bonnaz embroid machine, 
and which will present the ribbon to the needles in follo all the 
sinuosities of the borders to be edged. 


822. Latues ror DENTAL AND OTHER Purposes, W. and A. Howarth, 
Bradford, Yorkshire.—Dated 28th January, 1875. 

The headstock of this im ~ lathe consists of a spindle with a 
toothed wheel at each end; these pinions gear into other pinions 
fixed on short axles, each set being supported in a box with a face plate ; 
these short axles have taper sockets in which the different tools are fixed, 
and the articles of dentistry or other articles to be operated upon are 





receiver or receivers, suitably mounted at different levels, and 
~—— by means of wrought iron pipes of large dimensions ; and, when 
sh, on board a ship, with the furnaces either fore and aft, or athwart- 
r) the boilers and tubular vessels are arranged, in every case, back to 
, and connected together by means of horizontal pipes, to ‘insure a 
pera free circulation of the water. The combustion chamber at the 
end of each vertical arrangement of steam generators is formed by a cross 
wall and inclosure, cased in, so that the space between the two sets of 
steam generators ‘is divided, and the water circulation pipes may cross 
them or pass through them horizontally ; the flame and heated products 
of combustion pass from fhe back of each furnace, up the combustion 
chamber inte the back ends of the tubes, and along them to the smoke- 
box, and from thence to the uptake and the root of the funnel. The 
horizontal steam receiver is connected by vertical pipes with and to the 
boiler or boilers containing the furnaces, and with and to the tubular 
steam generators, and the uptakes may be brought together over the 
steam teservoir ; and, where a nest of four sets of boilers is formed, the 
four u bo pe nat oy A may be brought together, and continued, and bro htto the 
root o' single fu ‘unnsl, or two separate funnels may be employ: 
908. aw Enatnes, B. C. Mills and H. Haley, Gorton.— Dated 23rd January, 


This invention consists in providing an elastic cushion to transmit the 
force of the explosion. 

266. CoiLectinc Grain STRAWS, AND BINDING THE SAME INTO BUNDLES 
¥ TRUSSES, d. _ Friedlander, Vienna.—Partly a communication from 
icz, Jar ka, Russia.—Dated 23rd January, 1875. 

This ‘consists of ‘a tilting rmachine. Tea fingers at the front for under- 
running the straws and lym them upon an endless belt, provided 
wizh prongs, which deposit the straws into a reservoir, where they fall 
npon arms which, at a given time, lift the bundle over into a cradle con- 
taining other arms, for compressing the bundle ; the ends of a straw or 
other band are then lifted and inserted into a twisting apparatus which 
forms the tie knot ———T The first arms-then return and the 
cradle turns over and deposits the bundle on to the ground. 

267. F pene Bars, B. Newbold, Nottingham.—Dated 23rd January, 
1875. 





to the different tools in succession. The details may be 

modified. 

8338. Feepinc anp Burninc Crupe Hyprocarsons rn Furnaces, A. M. 
Clark, Chancery-lane.—A communication from C. EB. Robinson, New York. 
—Dated 28th January, 1875. 

This invention i ed appparatus for feeding the 
oil to the burner by direct quenune ri the steam ; and, a y, in - 
burner by which the steam and oil are admixed in relativ 
and spread out in contact with atmespheric air and aed within the 
furnace. 

340. Coatinc ror IRon AnD OTHER Metats, W. R. Lake, Southampton- 
buildings, London.—A communication from D. R. Brownlow and G. W. 
Francis, Middletown, U.8.—Dated 29th January, 1875. 

This invention relates to an adhering coating for iron and other metals, 
com of the ordinary slag from an iron furnace, or its equivalent, 
and borax, and other equivalent flux, by means of which the metal is 
perfectly protected from the action of the air or of moisture, and so that 
the pee fp can be subjected toa high degree of heat without injury to tself 
or the said coating. 

449. GaLvanic 2 Barrenins, B. Tyer, Old-street, Finsbury.—Dated 6th 
February, 

This invention relates to cells of galvanic batteries, a single cell being 
ajar or vessel with grooves or lugs in its interior or notches in its — 
into which is slid a perforated slab of non-condu material to 
the two elements, and compound cells being formed in a box divi 

rmanent partitions into a number of cells, into each of which is atid 5 a 

e perforated slab. In some cases the slab is clothed with paper or 
porous fabric. The chief object of the invention is — ef construc- 
tion in a form which gives facility for cleansing all parts. 

1008. Aprtyinc Or Parstine To Woop AnpD oTHER Surraces, BF. P. H. 
Vaughan, Chancery-lane.—A communication from J. A. Maynard, Paris, 
—Dated 18th March, 1875. 

Fai ren rates tenn to an a ved process, se om, A means of which a 

le of o In porarily = as or paper mays 
when act, be applied to walls, panels, roofs, and other eentaons 








The said improvements consist in forming a furnace bar of a 
of separate pieces or sections. Each end of the sald sections is bevellsd, 





q ly uncovered by the removal of the transfer paper, wurfeces, aed 
moistened. 





Ave. 6, 1875. 








z= 





Bream Surerueater, ¥. L. Powleson, San Francisco.—Dated 17¢ 


Fuly, 275. 
superheater with outside case, with division 
poo an and temp or pipe, 


intrenutted valising and 
a fr superheated teat, steam = in 
‘through of steam chamber around and C, 
, back ie ee gost Gopaition © ee 
a) into chamber passes arou! 
paras A unt “Tote te the 


Q693. Lusricatinc tHe Bearrscs er Corves, J. Ankers, Shire Oaks.— 
Dated 2ist July, 5. 

The feature of mee completa fn veutertag ie ee 

of lubrica’ means a an 

arranged in $s wig ing batons :—Between line of rails on which 

pen 2 4, t.--. ona side by side ia py = te 

are arranged side , a Te 
etar axle in each box, and at one side of the line 


of grease bexes there is a fixed t 
the wagon a short distance along the 
cate the axles at — sides the 
echanism being 


brit 
the pushing m: 80 fixed as to 
body of each wagon sideways in the following order: at the 
sb gai of qreae bomen the wagon is pushed ef he the second 
‘pair of boxes to the left, and so on alternately, the to cause 
the aforesaid revolving wheels to lu*ricate each side of cach bearing 
alternately by the action of the axle, which coming into contact with the 
teeth of the star wheels causes them to rotate and carry up and deposit 
on the axle the lubricating matter. 
2621. Nevrratisine anp Peovorisinc Noxious Gases anp SEWAGE 
Marrers, D. Gill, Weston-super-Mare.—. 23rd July, 1875. 
Thisinvention consists incertain methods of neutralising the poisonous, 
fous, and offensive qualities of sewer or drain gas, and also of neutra- 
lising the injariews qualities of sewage matters, and of deodorising the 
same ; and in the construction and arrangement of ap; tus for effecting 
‘such purposes, the whole forming a of fumigation. For these pur- 
poses any ¢hemical compound capable of readily evolving chlorine gas, or 
lneing tothe 








‘any othetCompounds class of substances known as disinfec- 
‘tants is or are = the gases or vapours being produced therefrom, and 
Yyrought into cor the substances to be neutralised and deodorised 


%y mears of the apparatus, which is specially constructed and arranged 
‘to effect such objects. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


in Birmingham on yesterday, Thursday, there was little 
improvement in the state of the iron market, but the general con- 
ditton of things was unsatisfactory. However, it was reported 
that here and there some few ifications iven out, 
‘that sheets and hoops and marked bars were in slightly better 
request, and that the future was, if |, more enco} i 
than it had been last week. Branded iron maintained the oO 
£10, and sheets (singles) were variously quoted at from £11 to £12 


a 

No amelioration is observable in the pig iron trade. The 
northern competition is ruining this industry, and furnace pro- 

ietors continue the work of blowing down. Mr. Firmstone had 

own out all his furnaces oupepting one at Crook Hay and at Stour- 
bridge ; and this, he intimates, soon follow suit. 
wow only about seventy furnaces in blast in South Staffordshire, 
We ees Ba 4 the total mg ay in the Saes Ease 
is more uiry fer foundry than for forge qualities; but for 
neither is the demand ing like what it should be. Cold 
blast is queted at £6, and hot blast native all-mine at £4 to £4 5s, 
Cinder pigs fetch from £2 17s, 6d. to £35s. 

The to be paid to ironworkers, and other operatives em- 

loyed. A icenwweste, have been adjusted until Christmas. The 
South taffordshire Conciliation Board assembled in Wolver- 
tampton on Tuesday, under the presidency of Mr. J. P. Hunt, 
the chairman of the iron trade, and, after much deliberation, 
resolved: ‘‘ That, from Monday, August 23rd, the wages of 

jodions shall be pate nb Vis tots oS Per ton, and other 

rtion, to continue in force till the Ist of January, 1876 ; 

and that a sub-committee ee yers and ironworkers in- 
vestigate as early as possib i ies in extras 
Mlowed in both districts, and hall report to this board, 
with a view to placing both districts on an equal basis. 
Any difference, by way of inerease or reduction, 
to come into effect as from August 23rd. This last clause 
is prod an anomalous feeling in the trade. There are em- 
pleyers who believe that it will be utterly impossible to make 
uniform the mode of in both districts, and that an 
attempt to accomplish this would provoke much discord; but, on 
the other hand, there are employers who hold that the attempt, 
even if successful, would in no way benefit the Staffordshire iron- 
worker. It must be admitted that the men are strong in the con- 
viction that if this matter is rightly adjusted, it will tell with good 
effect in their favour. An , the visit of southern masters to 
the north cannot but be advan: us, and it is essential not only 
in the interests of the men, but equally in the interests of the 
irenmaster. 

For inferior kinds of coal the demand is far below the average 
and prices are weaker, but for best sorts the inquiry is improving, 
and quotations are maintained. White ironstone and 
gubbin are in excellent request at from 19s. to 20s. a ton. 

In the condition of the industries of —— and the neigh- 
bourhood there is no reportable change upo' week, but it is 
worthy of remark that since quarter-day drops, more or less note- 
worthy, have been declared in edge-tools, iron wire, pickax 
mattocks, heavy hammers, crowbars, picks, forks, spades 
shovels, and like goods, 

The Sree locksmiths are now on strike for an advance 
in their wages of 10 per cent. The men out number 600, and they 
are emplo in the cabinet, rim, rim mortice, and pad d - 
ments. ey state that during the last twenty years their 
remuneration has decreased from 25 to 30 per cent., while their 
only rise was a 10 per cent. nearly four years 


. With from 
twelve to fourteen working hours a day, they submit that their 





wages from 18s. to 20s., although in exceptional cases 26s. to 
28s, a week may be earned. A few have granted the advance, 
and the men emplo at their works have resumed employment, 


and have agreed to hand over to the men on strike the proceeds of 


the increase. 
In the Tipton and the Bilston districts the prosaiings of the 
Mines’ Drainage Commissioners are virtually at a deadlock for the 
present, At a meeting of the board, under the presidency of Mr. 
ke Kettle, on Saturday, it was submitted for appellants that gen- 
tlemen who possessed interest in either of these Uistricts could not 
sit as commissioners to hear i the trial of appeals. On 
behalf of the commissioners it was ited out by their chairman, 
Mr. G. J. Barker, that no one was better q to adjudge such 
questions than gentlemen having local know] unsel 
puted this point, and went even as far as to say that the arbitra- 
tors had entirely misconceived their positions, and that the com- 
missioners, following in their wake, had taken an unwarranted 
mode of procedure. Ultimately, the constitution of the court 
was to be somewhat illegal, and it was broken up, with the 
remark from Mr. Barker, that th the commissioners had be- 
lieved that they were qualified to sit, yet that they were infinitely 
penal a a having ities ape from them. 
assen’ a court composed cipally of legal en who 
would be pew cion of inert mot es, Osa 
inseparable from the adjournment, as e possibility of comply- 
—_ the provision, was yo hd oma 
ioners held 

Wednesday at their offices in 
Mr. G. J. er was re-elected c! 
Reports from the several district 
ngngrens Hiab wes being emeeive in draining and surface work, while 
hat of the general purposes committee convincingly showed how 
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vastly the district had been benefited from the tions 
of the and how great , a8 a consequence of the late 
heavy rainfalls, had been a’ the work of the commis- 
» Mr. Q.C., the arbitrator, indicated the 
ane — TS as ay oer 

missi a oes wae Ver See 
to be derived would nubhe tothe t generation. 
§; of the dune, Wo Ghtand Gate 
the awards, but said that he had 
done so at the earnest solicitation of the Who had 
represented that if this course was ntt pti those districts 
would be out. Mr, ©. & commissioner, denied 
that the Act contemplated, the exadtion of a uniform rate, as was 
made by the draft awards for the Tipton and Bilston districts, and 
intimated that he should always offer to such a rate uncompro- 
isi itio: the arbitrators having been 


mising pposition. The policy of 
upheld by several cmanhilimaies, the discussion ended. Payments 
in all to the extent of over £11,000 to the district committees 


were agreed to; and a rate of 1d. on every ton of mineral raised 
and gotten in the drai district was resolved upon. It was 
announced that the as to the Bilston district would be heard 
on next Monday. : 


The Cannock and Huntington Colliery Conpeey, Lim hate 
issued the report of the directorate, which be presented to the 
shareholders at the o1 meral meeting to be held on the 
aa inst. ig ~4y A — that eel Rock = rw 

mpan: q part yett, vontinued their operations, 
and although all had net been effected that could have been 
desired, yet the restits obtained would, it was believed, be con- 
sidered encotraging. The boring had been carried down to a depth 
ra ey Boe an = was waiiiecley to apprehend bar the 

ring Company wo' ave an: in speedily com: | 
their contract, for the pebble beds, which at one time foi ah * 
erage de a — = progre of the bering ing, bret have 
mn u it was the opinion of ¢ pany’s engi- 
neers (Messrs, North and Son) that the #tiata ascertained to exist 
within the last 16ft. of the boring, ahd Which were known as whi 
binds, blue binds, black shele, &e., formed part of the recognised 
coal measures of the district, and that eoal itself underlies them 
at no great depth. in mind the great importance of avoid- 
ing delay in. the prosecution of the wey Ay undertaking, the 
directors were pressing for the completion of boring t¥affic, and 
would be prepared to commence sinking 80 soon as they should be 
justified in doing so. The bti @perations, as well as the 
age = of plans for the sinking, were being proceeded with 
‘or the same object. The accounts for the past year showed a 
balance in hand of £8392 2s. 11d. 

The wagon buil companies are commen to publish their 
annual reports, which, as a rule, show that di ) year 
they have enjoyed a satisfactory amount gaa ity. Dividends 
equivalent to 10 per cent. are being decla 











NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

THERE is still no prospect of improvement in] the iron trade of 
this district, as there is an entire want of erties on the pait of 
buyers, whilst the unsettled state of affairs inthe Belton engineerin; 
trade and the closing of the cotton mills in the neighbourhooc 
of Oldham tend only to add to the general depression. There was 
a very fair attendanee at the Manchester weekly meeting on 

ay, | but eA business me woo cene, buyers confining — 
pure simp! coveri e pressing requirements, an 
these seemed to be only of limited character. There isa weaker 
tone in all descriptions of pig iron ; Lancashire smelters have found 
it necessary to make er concessions, but these have 
ere See oe oe position, as they are still being 
undersold by Yorkshire makers, who are offering for delivery in 
this district at very low prices, and the local firms are securing 
very few orders beyond a few small sales to n consumers, who 
are com: to cover ediate wants. The top quotations 
for Lancashire pig iron delivered in the Manchester district 
are now about per ton for No. 3 foundry, and about 62s. 6d. per 
ton for No. 4 forge, but i less prices that these are 
being taken in some quarters. For esbrough makes delivered 
in the Manchester district there is nonti no alteration upon 
the quotations which I gave last week, but there are sellers at 
56s. per ton and under for No. $ foundry, The finished iron trade 
continues very quiet, but there is no material alteration in prices, 
ordi Se A cua bars, delivered, being worth about £8 5s. per 
ton; Middlesbrough, £8 7s. 6d.; and Staffordshire, £8 10s, per 
to 


n. 

The local foi are generally very quiet, and it is only in a few 

cases that they have sufficient orders on hand to keep them fully 

eeees, but some of the blast furnace stocks are being put 
own. 

There is an agitation amongst the fitters and turners at the 
engineers’ and machine ing establishments in the neighbour- 
hood of Bolton for an advance of 2s. per week. At one shop the 
men have already left work, and at several others they have sent 
in notices, 

The coal trade continues very dull, and there is no di n 
on the part of either consumers or merchants to buy forward, 
which may be taken for what it is worth, as an indication that 
they, at least, do not anticipate any advance in pri but 
prefer po : d seen = Tiling to antes cauiietiie 

ry » an ers are 

under their nominal list rates in order to secure orders, The 
Manchester market is very quiet, and with the exception of engine 
fuel, of which some of dhe lame firms are now only making about 
half their usual production, stocks have very largely increased 
during the past week or so. Although there is no material altera- 
tion in the current prices, there is a good deal of competition for 
orders. In the Ashton and Oldham districts trade is also 
quiet, prices are weak, and stocks at the pit are heavy. There has 
not been much work doing during the past week at the collieries in 
the Wigan and neighbouring districts, but stocks are increasing 
and furnace coal is a little easier, being now quoted at as low as 
7s. 6d. per ton at the pit’s mouth. 

The shipping trade continues very dull; the ry nee coastwise 
are small, and only a very poor business is bei one with foreign 

Indeed, so limited has been the demand in this branch of 
the trade that some of the collieries in the immediate neighbour- 
hood of the ports on the west coast, which depend mostly on 
shipping the greater portion of their output, have been partially 


e 

The Lancashire coke trade, which is ——- considerably from 
the ——- of West Yorkshire makers, has been gradually 
falling off during the last few weeks, and it is now in contempla- 
tion to put out some of the ovens in the Manchester district, 
Prices are decidedly weaker, and al nominally quotations 
are about 12s. per ton for small and about per ton for large cokes 
at the ovens, makers would very readily place orders at 2s, per ton 
under these figures, 

The usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ Association was held on Tuesday at Man- 
chester. There was a fair attendance of members, and the chair 
was occupied by the president, Mr. J. Booth, but no business of 
special importance was brought forward. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent. ) 
VeRrY little business in iron of any description has been trans- 
acted during the past week. Pig iron still rules on a quietly low 
and any purchaser with 4 commission worth y 





entertained meets with comparatively little difficulty in 
with the for some poste Aw oly grees fe 
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changed hands. Swedish pig iron is still quoted at about £6 f.o.b. 
at Gothen or in at about that figure delivered in the 
Humber. Swedish nail rods are about £17, with an extra 
10s. for rounds. 


for machine mapoaes, irons are inquired after now and 
| al "E88 per ton, and at : the 
ran, m to pet and are 
lve] metchitht itons there is literally no rood dake i ration eithtt 
tts t6 price’ or demand. It is generally admitted Wan 
hardly ever any duller in the iron branches in this district, theré 
a to be no bona fide inquiry for any merchant irotis sive 
those of the highest brands for machine making and eneitiebring 
purposes, Low Moor—the leading brand df thése last—is 

r ton. rr : ; 
PeThe process of resuscitating the Phitnix pupal Steel , 
Limited, is said not to Peedi satisfactorily as thosé con‘ 
cerned could Have — t rie in mind that the thats. 
meee, tom’ weeks back, devided to resuscitate by raising £100, 
Of prefereiice shares to béar 1 cenit. intérest, the ities 
proposed to be extingui 7 Fee ee oes 
wag they would accept it. me diffictilty having i 
oWever, a general meeti Lay shareholders wa’ ge of 
to-day (Thursday) ae ictorit Stition Hotel, by : 
holdery’ cominittee. At their ipbeting it Was reablvell thi 
athount of prfeferehop wai Hiady protnised was sufficient 
enthle tho shirtholders’ committee to carry out the pro- 
posal to pay the creditors 12s, in the pound. The works 
of the company are now advertised for sale private 
contract. They comprise four Bessemer converters capable _ 
ducing 1000 tons per week, with cogging, rail and merchant » 
six steam hammers anda foundry ; they are well situated as to 
railway accommodation, The creditors of Mr. Thomas Hampton, 
until recently managing director of the Phenix Company, and 
a = usiness as A Merypork, Camber B Rae ph 
ship with two other persons at , Cum! 

Shetfcld on Thursday lst. 7 Tiapilitiee wate shown to 

a 


E 


£19,000 and the assets deil of sympiit' Wis of 
for Mr. ton, and after it betin feSolvéd d up tis 
gatate in liquidation, hie ditchatge Was tinanirtoualy gianted 

e mee’ . 


A pétition ha pee filed in the Sheffield Bankruptey Court 
by atoms. Oxley and Pashley, solicitors, on behalf of Mr. Thos. 
Yvaltibert, commission agent, of Rotherham. The liabilities are 
estimated at £6000; assets unknown, 

A special meeting of the Cutlers’ Company—now including manu- 
facturersin every branch of the iron and steel trades—was held 
on Tuesday, at which Mr. Edward Tozer, managing director of 
Sanderson Brothers and Comptay. Limited, was elected 
Cutler for the — ear. e cutlers’ feast will be held on 
Thursday, September d 


Several annual reports of n, iron, &e., companies have been 
issued to the shareholders in The’ tive concerts the 


pest Sow dage. At the third annual meeting of t 
agon Com 


he 

at Rotherham, on Friday, the yeat’s 
stated to be £3435. Out of this tein ash of 20 
cent. per annum had beén and resilved to pity fui 
15s, per share én the ue, oh the nee, 
3s. 4d. on the thitd iste, Tho teport of the North Central 
Company, allt to the snsiety induoed by the existing 
deprested state of ie, recommends a dividend at the rate o' 
10 per cent., with a bonus of 4 per cent. The directors of 
Cook and Company, Limited, Hathersage, recommend a dividend 
of 6s. 6d. per free of tax for the past year. The rt of 
the directors of the Sheffield Wagon Company, Limited, shows a 
profit of £7987 on the year’s working, out of which dividends are 
recommended—of 15s. per first issue, 11s. on second 
issue, 8s. on third issue, 6s. on fifth issue, 5s. on sixth issue, 
and 2s. on seventh issue, or 10 cent. per annum free of tax. 
The reserve fund now amounts to . The Goole Bngi- 
neering and es Com ’*s second annual 
shows that no dividend he paid this year, the paid ‘ae 
is £32,165, small debts £1086, and other tebts 309, 
£300. On the other, side wit the Wottipany’s 
works in 663, aty expo 
debts £3905, bad de , legnl expenses POST, cash fu hand and 
balance £1022. third anmttal report of H. and 8. 

, Limited, M of 


exboro’, revotnmends a di 
in addition to the interim aiilond of fe ba, 
directors of the Tins) itfng 
ow 


endi une 30th, state that a 


of which a dividend of 5s. per is ded 

to the interim dividend paid in Mave © Bri agit 
Company, Limited, Roth has profit on the é 
working, out of which a dividend of 10 per ownt. Fr anhuth, 

a bonus of 1} per eent., is recommended to be The company’s 
debentures now amount to £127,794; the and County Bank 


had made a profit of £21,535 during the half year, out of which 
a dividend at the rate of 10 per cent. per annum is recommended, 
leaving £7000 for the reserve. 
Various contracts are on the point of being placed, The 
Barnsley Gas Company ask for offers for all the screened soft coal 
they may require for gas-making for a period of one, two, or three 
years, from October Ist next. The Cheshire Lines Committee 
require 500 tons of steel rails, a similar quantity of chairs, with 
fish bolts, plates, and spikes, together with sleepers and plugs, &o, 
The Midland Railway rie rae f require 42 tons of wrought iron 
trough girders, to be delivered at Stanton Gate Station on the 
—- Valley See Se. mage 1150 tons of cast iron beams 
and pillars are wan ora new mill in Legrams-lane, Bradf, 
Yorkshire, by Lockwood and Mawson, architects ~ 
The North-Eastern and North-Western joint Leeds Station Com. 
mittee want tenders for widening the present station on a viaduct, 





and for the construction of a new hh road from Hoar 
A good deal of ironwork will dou be needed. The male, 
of the South Yorkshire and North Derbyshire Coalowners’ Association, 


Limited, in met at Sheffield on Monday afte: and, af - 
siderable aunde, decided that a helion ‘in the ater a 
miners throughout the district was at once req . 

Finance Committee was empowered to enter into negotiations with 
the executive of the South Yorkshire Miners’ Association on the 
subject, with a view to arriving at a prompt settlement. 








THE NORTH OF ENGLAND, 


(From our own Correspondent.) 
TuereE has been very little change, and certainl: change 
the better, sine lat week in ‘the axpoct of the pig in . 
n ers generglly are complaining that never 
knew duller times or a more gloomy sis be feted tan 
a number of additional blast furnaces have to be blown out 


before th is mad with the : 
At the tton mceet at Maa “Slee, te 
pig iron was quoted at 


a 
of business done was almost nil, No. 


— 
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that the present condition of trade is not to an e wye le 
extent the result of illegitimate operations of any kind, ¢ that 
it is, on the contrary, the natural and inevitable consequence of a 
falling market and restricted demand. 

It is reported that another attempt is about to be made to effect a 
further reduction of the wages of ironstone miners, who are now 
- at the rate of 1s, per ton, or 1d. per ton more than in 1871. I 

ave not, however, heard of any notice served upon the miners to 
that end. ’ : 

The i Sedinate of tank ncmenicing a very disco’ 
influeuce on the mineral traffic receipts of the North-Eastern - 
way Company, who have a complete carrying monopoly through- 
out the whole of the North of England between son the one 
hand and Berwick on the other. For the week ending July 31st 
mineral traffic receipts show a ting of equal to £5434, as com- 

with the same week of 1874. spite, however, of this fall- 
off, the North-Eastern has just declared a dividend of 8} per 
cent, on the operations of the last half year. Rew 

The returns of the Cleveland Ironmasters’ Association for the 
month of July have not been issued up to the present time, but it 
is now definitely known that there is a falling off in production, 
and an increase in the stocks in makers’ hands as compared with 
the preceding month; and it is not less gp sare that the produc- 

uring the 1 


On the reduction being announced the men left work, and a number 
of collieries have been since 
with their families left the place, went elsewhere in search of 
were ej from their dwelling 
of removal. Work is now about to be 
oncost” or establishment were placed 


The dock of Clyde at Salterscroft, 
Govan, is almost ready for the reception of vessels, and the Trust 
have drawn up rules fo i 
described ie your columns, It will provide a species of accommoda- 
tion which been greatly wanted at the port, and which it is 
intended to increase by the construction of a second and similar 
dock in the immediate vicinity. 

An adjourned meeting of the shareholders of the Huntingdon 
Copper and — Company, Limited, was held in the Ac- 
countants’ Hall, Glasgow, on the 30th ult. The company has got 
into difficulties on account of its properties having so far turned 
out to be worthless, and as its formation was in a great measure 
due to the presence in its list of di of influential local men, 
a large proportion of the shareholders belong to this part of the 
country. e mony ay director had a salary of £3000 a year, 
and his claims upon the company are at present referred to arbitra- 
tion. None of the old di ttended the ting, the chair- 
man having excused himself on the Ls ps of illness, and Mr. Wri ht, 
a director a inted at a meeting h da short time ago, was called 
on to preside. The chairman said he had learned with rise only 
that morning that two of the directors had each received sums of 
money said to have been paid as promotion money. He knew 
sufficient to make him believe that another director had received 
on the same ground £10,000, while a third received £500. These 
statements were greeted with cries of “shame.” A letter was 

b tly from the Hon. James Bain, Lord Provost ef 








tion of pig iron will continue to fall off inder of 


the 4 

The directors of the Consett Iron Company have resolved to 
recommend to the ensuing general meeting of the company the 
payment of a dividend of £2 per share (£7 10s. paid) on the 6th 
of September, while the directors of the Consett Spanish Ore 
Company, Limited, have resolved to pay a dividend of 9d. per 
share for the year. The payment of such a handsome dividend at 
a time of such serious depression has not unnaturally caused a 
greater feeling of security in the prospects of the iron trade, 
although it ought not to be forgotten that the Consett Iron Com- 
pany is perhaps the most favourably situated concern in the whole 


country. 

Th “* pointment of a sub-committee of the South Staffordshire 
iron tents to visit the North of England and report upon the dif- 
ferences in the mode of working between the two districts, with a4 
view to more uniformity in the conditions of employment, will be 
likely to be productive of considerable good. ere are certain 
anomalous tions now prevailing in the North of Englard that 
particularly require to be looked into, and not the least remark- 
able of these is the disparity that exists between the wages paid to 
different classes of operatives. There arealsosome differences in the 
rules as to rolling, doubling, and other wages that ought to be made 
more uniform in the interests of both districts. 

The outlook of the finished iron trade is, if anything, even worse 
than that of the crude iron trade. e work now on hand at 
most of the forges and mills is very limited, and a severe crisis is 
admitted to be impending, seeing that the new work coming to 
hand is very insufficient to replace expiring orders. Prices are 

inally;unchanged, but manufacturers are in some cases glad to 
take less than list prices for the sake of securing work to keep their 
hands in employment. 

Of the coal trade I can only say that it moves in harmony with 
the iron trade, and its p' are a source of great anxiety to 
all who are cnet in it. Most of the collieries in South Durham 
have been compelled to introduce restricted hours of labour, and at 
some pits vi stocks have been accumulated. The tendency 
of prices is still downward, although no appreciable reduction has 
been made since the date of my last report. For steam coals there 
is a very sluggish demand, and short time has been adopted at a 
a number of the pits in Northumberland. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Scotch pig iron trade continues dull, and although the 
number of furnaces in blast has been of late reduced, the pro- 
longed depression induces ironmasters to think of still further de- 
creasing the output, by blowing out some more furnaces. In the 
warrant market the tone of business this week has been strong and 
steady as compared with a few weeks immediately preceding. 
Business was done on Friday at 60s. and 60s. 14d. cash. There 
was no market on Monday, as it was a bank holiday. On Tuesday 
the market was strong, with business at from 60s. 3d. to 60s. 9d.; 
cash, and 60s, eight days fixed. Business in pig iron market on 
Wednesday extremely limited; only transaction reported at 
60s, 104d. cash, nominally closing at 61s. Continued advance to- 
day (Thursday), but still little business ; attributable to artificial 
searcity of warrants. Transactions to-day at 61s. 44d. cash. Later, 
500 tons done at 61s. 6d. cash, closing buyers over sellers 61s. 9d. 

The variations in the prices of the principal makers’ brands 
are but slight, the following being the quotations :—G.m.b., at 
Glasgow, No. 1, 61s.; No. 3, 59s. 6d.; Gartsherrie, No. 1, 68s. 6d.; 
No. 3, 60s. 6d.; Coltness, No. 1, 69s.; No. 3, 63s.; Summerlee, 
No. 1, 55s.; No. 3, 61s.; Langloan, No. 1, 67s.; No. 3, 61s.; 
Carnbroe, No. 1, 62s. 6d.; No. 3, 60s. 6d.; Monkland, No. 1, 
61s.; No. 3, 59s. 6d.; Clyde, No. 1, 64s.; No. 3, 59s. 6d.; Govan, 
at Broomielaw, No. i 61s.; No. 3, 60s.; Calder, at Port 
Dundas, No. 1, 68s.; No. 3, 60s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 668.; No. 3, 61s.; Eglinton, No. 1, 60s. 6d.; No. 3, 59s. 6d.; 
Dalmellington, No. 1, 60s. 6d.; No. 3, 59s. 6d.; Carron, at Grange- 
mouth, No. 1, 67s. 6d.; Shotts, at Leith, No. 1, 688.; No. 3, 
62s.; Kinneil, at Boness, No. 1, 62s.; No. 3, 59s. 

The shipments of pig iron from Scotch ports for the week ending 
the 3lst July amounted to 10,678 tons, showing a decrease of 
475 as compared with those of the corresponding week of 1874. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 1410 tons, being an increase of twenty tons over those 
of the corresponding week of last year. 

The malleable trade continues in a lifeless state, and there is as 
yet no appearance of a renewal of activity. Prices are nominall 
those quoted in Tue ENGINEER’s prices current, but it is we 
known that in not a few cases orders are gladly accepted at lower 
rates. There is a fair demand for boiler and ship plates, and 
founders in the marine and pipe departments are fairly well 
employed. The shipments of manufactured iron are just now on a 
moderate scale. 

In the coal trade of the West of Scotland the only hopeful feature 
is that household sorts, which have for a long time been in small 
request, are now more inquired after, and the prices for this class 
have a tendency to harden. There is less doing in shipping and 
steam coals, the orders for manufacturing purposes being consider- 
ably short of the average of recent years. e best household coals 
= 24 cwt, delivered, are selling in Glasgow at from 15s. to 17s.; 

ishaw house for shipping, 9s. to 9s. 6d.; main and common per 
20 cwt., 7s. 6d. ya ay 8s. 3d. to 9s.; dross delivered per 
24 cwt., 6s. to 8s. 6d. e trade in the eastern mining counties is 
in a more satisfactory condition. The prices are steadier, and the 
demand is about equal to the absorption of the output. For steam 
coals the inquiry is somewhat above the average, and the shipping 
trade is on whole favourable. Complaints are renewed as to 
a scarcity of railway wagons for the transit of the mineral. 

At Jo where, some two months an attempt was made 


Glasgow, stating that he had paid to the one £1000 which he 
got from the promoters. In his letter the Lord Provost stated 
that he to take an interest in the company in the belief 
that it would turn out another Tharsis, and it was its non-success 
which had induced him to pay the money back to the company. 
** While,” added his lordshi , “I regret having been induced to 
accept the money at first, I may say it has not m to the preju- 
dice of the comgeny that I did so, because the sum which they 
paid to the vendors would have been just the same, although no 
money had been received from the latter by me. I have now the 
satisfaction of saying that Ido not hold a single farthing for the 
romotion of this or any other company.” - Mathie, a share- 
older, said there could be no doubt that every one of the original 
directors of the wen ged had received ager ae | money, and after 
the revelations which had been made, the only thing that remained 
to be done was the appointment of a committee of investigation 
to sift the affair to the bottom. He moved accordingly, the motion 
was carried by a mn majority, and a committee was appointed, 
the meeting being adjourned for a couple of months. 
The Corporation of Helensburgh have just opened an extension 
to the waterworks of that town, which are now capable of supply- 
ing 200,000 gallons per day. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE views ‘communicated by yourself in THE ENGINEER of last 
week relative to the iron trade, and the necessity for buttoning up 
pockets until ironworkers come to their senses, are received in our 
district with thorough satisfaction, and ironmasters on every hand 
declare that it is useless endeavouring to get trade, and profitless 
to continue working until another reduction is carried out. Rails 
at £7 to £7 10s. means a loss to the maker, and even at that 
price are only bought when indispensably necessary ; but if the 
price can be lowered, I will not say how much, but to an appreci- 
able extent, business will flow again in this quarter. 

Iam to notice also in = quarters that my comments on 
the mistake committed by Welsh ironmasters in neglecting the 
value of their argillaceous ores are attracting attention. The use 
of foreign and northern ores with an admixture of cinders, in 
neighbourhoods has not tended to maintain the old character of the 
Welsh staple. We may not have done so e a trade as we have 
done, but it would have been a safe and y trade. 

In all directions I note improvements carried out in connection 
with blast furnaces. I was at Rhymney this week, and was 
pleased to see these improvements brought to completion and all 
in readiness for a good start. In the ironworks there was a good 
deal of life and bustle, female labour being ly conspicuous, 
while in the coal trade from Rhymney to Pontlollyn and phil 
all was animation. Rhymney ‘shares are down just at present, 
He ete andy oy mea in, the present would not be a 
bad opportunity to invest. e Cyfarthfa works are again at a 
standstill, the mills being stopped for want of orders. The 
furnaces are, however, ready to be blown in, and at Ynysfach a 
very excellent improvement has been carried out, the furnace area 
being lessened in order to increase the blast. I am glad to note 
these things, as they indicate some degree of hopefulness remain- 
ing amongst our ironmasters. Dowlais works continue in good 
force ; I came by them on the London and North-Western route 
this week, and the exchange from the sterility and wide waste of 
the Rhymney common to the bustle and roar of the iron and steel 
works was astounding. I am inclined to think, to use the verna- 
cular, that Mr. Fothergill will pull through his difficulties at 
Pl _ ont ——- ah ia 

‘o sell and disperse the property now that the iron trade is so 
wretchedly bad, and poo g is falling in value weekly, would be 
bad management. The better course for all parties would be to 

ay off the small debtors, and let the - ¥ debts remain as capital 
ing a fair percentage, Mr. Fothergill to resume his status and 
carry out his original plan. This suggestion may be open to adverse 
criticism, but looking at the whole question in all its bearings, I 
confess that I cannot imagine anything better. The adjourned 
meeting is fixed for the 8th, Ithink. It should be further adjourned 
until the end of this month, when a general reduction both of 
colliers and ironworkers would render my suggestion more feasible. 
To those who object that the debts are enormous, that of the London 
and Westminster Bank being nearly half-a-million, I answer that 
if ‘arthfa had been bought two years ago the capital required 
would have been a million at the least. The plant of Dowlais 
would be cheap for a couple of millions sterling. 

The Forest of Dean iron and tin plate works have been bought 
this week by Mr. Henry Crawshay for £120,000. A colliery p - 

rietor in the Forest was this week fined £5 and costs for neglect- 
ing to fence his air shaft, and another colliery proprietor = i 
mouthshire is out on bail, charged with omitting certain a 
in timbering, &c., by which neglect it is alleged two of his colliers 
were killed. 

The coal trade continues tolerably good, but prices droop, and 
the best coals can be bought at pit for 10s. Coking is dull, but a 
little business is done in the Rhymney and Rhondda Valleys. Mr. 
Davies, of the Ocean Rhondda, has struck the 4ft. in his new pit. 
Harris’ Navigation pit is going on well, but the seams of bituminous 
gone through are thin. e Great Western and Rhymney line, 
one of the laid lines I have seen for some time, is almost com- 
plete. This will open up a distinct communication with Cardiff, 
vid Ystrad, Mynach, and must affect the Rhynmey as well as the 
Taff Vale lines. Passenger traffic for Cardiff from Dowlais, now 
exclusively by Taff Vale, will be lost altogether. The Brecon 
Railway authorities have put on another train between Newport, 
Mon., and Merthyr. 








Tue Austrian War Department has, according to the Hastern 





to reduce the wages of the miners to a figure than that 
which prevails throughout the country, the dispute has ended. 


Budget, rejected Herr ’s claim for compensation on account o 
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SoutH KENsINGTON MusEeuM.—Visitors during the week ending 
July 3lst:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,683 ; mercantile marine and other 
collections, . On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 I Museum, 2414; mercantile 
marine and other collections, Total, 16,231. Average of 
corresponding week in former years, 12,773, Total from the 
opening ef the Museum, 14,429,114. 

FRENCH CANALS.—The three northernmost ports of France— 
Calais, Gravelines, and Dunkerque— are about completing increased 
facilities for an improved connection with the home and conti- 
nental canals and navigable rivers. The collieries worked in the 
departments where they are situated, Valenciennes, Anzin, Lens, 
Béthune, Douai, &c., have within the past ten years so greatly 
increased in numbers and output as nearly to double their ac | 
yield, which between 1865 and 1874 has risen from three and a- 
million tons to six and a-quarter. French and Belgian coals now 
compete upon pretty even terms with the English in the ma, a 
of the inbeoutal centres of the Northern departments, gal y 
driving them towards Normandy and the western provinces. The 
high railway rates forbid an extension of the traffic; French 
canal freight, which hardly ever falls below two centimes per tonne 
and kilometre, does not compare favourably with the Belgian, 
which averages one centime per tonne and kilometre. Witha view 
to a reduction of the canal freight to the Belgian standard and the 
further development of the inland coal trade in competition to the 
railway, a sum of 5,900,000f. (£239,000) has been advanced to 
Government for the improvement of the canals, navigable rivers, 
and locks in the Nord and Pas-de-Calais, under the joint guarantee 
of the General Councils, Chambers of C ce, colliery com- 
panies, and several Town Councils in those two departments. A 
uniform depth of two metres of water is to be insured throughout 
the system of canals intersecting them and opening into the Belgian 
or inner home system. The canal of N s86— ing the 
Aire canal at La Bassée with the river Aa, which is the water link 
between St. Omer and the three northernmost ports—the Aa 
itself, the canals, of Bourbourg, Marck, and Calais are to undergo 
numerous rectifications and be to the depth requisite to 
secure two metres of water over the sills of the locks. The Scarpe 
Supérieure, between Arras and La Sensée canal, has already been 
taken in hand, in 1873 and 1874 these works, taken in connection with 

those now carried on at Dunkerque, where 12,000,000f. (£480,000) 
{has been advanced the municipality to Government, to be 
| expended the ent of dock accommodation, and with 
| those, also in course of execution near Calais, where better and 
‘large dock accommodation is ey for in the new harbour 
scheme, were necessitated by the daily growing feeling of French 
commerce that the current of trade, now so strongly os 
towards Ostend and Antwerp, should be brought back to Fre 
| ports, railways, and canals. They are completed by the restora- 
| tion of the na le line of the East, inclu canalisation of 
the Meuse, and its junction with the Moselle and Sofne, on the 
one hand, and with the canal connecting the Marne with the Rhine. 


| —European Review. 
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DESCRIPTION OF THE SETTONS RESERVOIR, 
FRANCE. 


Tue Settons reservoir is the largest sheet of artificially 
impounded water in France, and is in many respects 
worthy of a notice in THE ENGINEER, no account of it 
being, so far as we are aware, accessible to the English 
reader. It unites in itself what is but very rarely found 
ina 0 reservoir—the four great uses or ends for which 
im ing reservoirs are formed, namely, the prevention 
of inundation, the supply of water for summer river navi- 

tion, affording water for irrigation, and supplying water 
for power and manufacturing uses. 

Occasional floods are in every country the inevitable 
result of the configuration of the land produced by the 
mountain crests as well as minor elevations and depres- 
sions, having resulted, not from forces of elevation actin, 
radially, upheavals, as geologiste up to a recent peri 
termed them, but from powerful lateral compression of the 
outer crust of our globe, due to the greater contraction by 
cooling of the material situated at greater depths. The result 
of such play of forces is that the steepness of the elevations 
of every country increases the nearer we approach its higher 
crests ; so that the section of every river bed if reduced to 
a vertical plane extending from the mountain tops to the 
sea level, if viewed b ly, and disregarding the minor 
accidents of cataracts, lakes, basins, &c., is found to be a 
hollow curve not differing tly to the eye from some- 
thing like one half of a parabola whose vertex is amongst 
the mountain crests and its long and nearly straight limb 
reaches the sea, the concavity looking upwards; and as the 
upper forks of every river, however , are mere torrents, 
the slope of whose rapidly descending beds, as well as their 
volume of water, determines the velocity of descent, so during 
the melting of the ice and snows of winter, and the rains of 
other seasons, the upland waters are poured down at times 
at arate which the discharging powers of the less-sloped 
lower channels cannot take away. 

The flooding thus produced through occasionally dis- 
astrous and terrible in its aspects, plays at the same 
time a beneficent part in the machinery of our globe, 
just as do the tremendous phenomena of avalanches, 
land slips, earthquakes, and volcanoes, one great 
function of the river flood being to fertilise the 
overflowed country by the deposit of new mineral 
matter in silt and vel. ere the maiterial of 
the upper country is of tolerably consistent rock, or 
even of material loosely overlying it of considerable coher- 
ence, little more than temporary inconvenience is produced 
by such periodical floods, Dut where the flanks of the hills 
bounding a great river basin are to a large extent of 
shattery, incoherent or soft rock, orcovered by much detrital 
matter, the moving waters carry with them vast masses of 
solid material, which in their capricious transport, laterally 
and from a higher to a lower level, produce those serious 
consequences which inundations such as those of the Rhone 
and its tributaries frequently present, and which reach 
still more terrible dimensions in northern Italy, 
where the innumerable torrents pouring down from the 
southern slopes of the Alps and the eastern flank of 
the ——— suddenly reach the great Lombard 
plain. ere, as well as in other regions around the 
great Alpine chain, the transporting effects of inun- 
dation reach their most formidable character, as they do 
along the entire line of the Appenines, in consequence of 
the soft and unresisting character of the upper rock 
formations characterising these regions, where the cre- 
tacious and argillacious formations are carried away by a 
few days’ or even hours’ rain in masses more stupendous 
than any observer of the tranquil surface of our own 
islands could imagine. In such conditions, operating upon 
a vast scale, the art of the engineer can effect but little more 
than to impound to as large an extent as he can the tor- 
rential waters of the upper forks, and by various methods 
of “correction,” as hy | are called by continental river 
engineers, to prevent the erosion of the channels lower 
down, the deposit of infertile material, such as boulders 
and gravel upon fertile land, and to entrap, at the most 
suitable and harmless places, the rolling mass of detrital 
matter,in place of allowing it to choke the main channels 
where it may, and so give rise to future debacle. A much 
more hopeful and easy task is _— to the engineer, 
however, where the upper forks of the river which he 
is called upon to improve as to its regimen, by checking 
inundation and equalising waterflow, are found to lie in 
geological formations mainly of hard, sound rock, for here 
he has the water itself chiefly to deal with ; and such are, 
on the whole, the conditions in which the river Yonne, in 
Central France, is found, upon the upper reaches of which 
the Settons reservoir has been constructed. A vast area 
of the upper catchment of the Yonne consists of granite, 
and of cretacious rocks metamorphosed and indurated by 
its neighbourhood, and it is not until after the Yonne 
approaches its junction with the Seine that it runs through 
the great formations of jurassic, oolitic, and cretacious 
formations which form the basin of the Seine, and with 
but little interruption stretch away to the northern coast 
of France. A great granitic district, with steep water- 
sheds, absorbs little or none of the rain that falls upon it, 
and produces the inconvenience of pouring down its flood 
waters with rapidity like that with which rain runs off 
from the slates of a house roof ; this is mitigated, however, 
where the face of the granitic country is covered with copse 
or forest, as is the case in the great ite region of 
Central France, that of Morvan, or rie which 
for ages has from its woods afforded a large supply of the 
wood fuel consumed by Paris and the other t towns 
of the Paris basin. For the transport of this firewood the 
Yonne and the Seine have been for ages the highway, 
besides being that for several centuries back of vast quan- 
tities of food and agricultural produce, and for more 
than two centuries, of considerable quantities of manufac- 
tured articles the produce of works situated on their banks. 
Of late years about 50,000 decastieres, or 616,980 cubic 
yards of firewood have been annually rafted down these 
rivers and the quantity is said to be steadily maintained, 
notwithstanding the great and increasing consumption of 





mineral coal for manufacturing and domestic purposes. 
The river has nearly the monopoly of this firewood carriage, 
notwithstanding that a railway runs for many miles almost 
upon the river’s bank, a curious example of the fact that 
when a commodity is of small value and of great bulk 
water carriage can always compete advantageously with 
fast transit by rail. 

In former years the Yonne was only navigable as a river 
during a few of the winter months, the summer level was 
too low to admit of water transit except by the aid of that 





demanded. About the middle of the last century the im- 
provement of the navigation of the Yonne and the mitiga- 
tion of the sudden floods which it often poured down to 
swell the waters of the already swollen Seine (which even 
at the nt day sometimes rises 15ft. to 16ft. above its 
nasal Wor at Paris), had begun to be seriously mooted, 
but in that sleepy age of misgovernment which preceded 
the great revolution nothing was done as res the pro- 
ject until 1781, when the scheme of compensation reservoirs 
was definitely considered, and two such reservoirs were 
proposed to be situated, one 














near the sources of theCure,one 
of the upper forksof the Yonne, 
and the other a 
the torrent of Andryes. 
basins appear to have been 
seriously considered by the 
local authorities, but the great 
revolution and the reign of 
terror following it, arrested all 
such works of improvement, 
and nothing was done until 
the first Napoleon came to 
mould the destinies of France. 
In 1803, under his administra- 
tion, the project of these basins 
was revived, and a credit 
of 120,000f. was decreed for 
their study and prosecution, 
but the t wars with 
Austria and Prussia followed, 
and the resources of France, 
then too slender for foreign 
conquest and domestic im- 
provement together, obliged 
the withdrawal of the grant 
and suspension of the project, 
which slept until long after 
the restoration of the Bour- 
bons. In 1837 the project was 
again revived chiefly in refer- 
ence to the supply of water 
to the Nivernais Canal, and 
the importance and suita- 
bility of Settons as a sight 
for a great reservoir seems 
to have been first perceived. 
In 1848, nothing havi 
been done in the interval, 
the project of improvement 
of the navigation of the 
Yonne was once more brought 
into public prominence by 
oine, who proposed 
the construction of seven im- 
pounding reservoirs upon the 
upper forks of the river, the 
and most important 
of which was to be at Settons. 
This project was generally 
approved in the same year 
by the Government of Louis 








ancient system of partial damming up into reaches of com- 
paratively still water, which has been long in use on many 
of the second-class rivers of France and Germany. The 
masses of firewood and barges laden with other commodities 
were collected into flotillas in these basins, which were 
sluiced off into the next below carrying their floating 
burden along with them, as often as the supply 


Phillipe, and in 1846 a 
credit was authorised of 10,000,000f. towards the work, 
which was to commence with the construction of the 
Settons reservoir. Studies for ascertaining the annual yield 
of the river Cure which would form the chief supply to the 
intended reservoir, were continued for the five years 
between 1843-48, and the capacity of the valley was ascer- 
tained, and it was found that a maximum depth of water of 


of water afforded by the river would admit of their | 18 metres could be impounded, amounting in volume to 


replenishment. This system during the dry season of ' 
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summer was inoperative for want of water, and would only 
allow of a maximum of two sluicings off each basin per 
week, and hence during the dry season the railways ad- 
jacent to the river became the means of transport. The 

onne supplies twocanals, those of Nivervais and Bourgogne, 
with water, and during this century the demand for water 
for manufacturing purposes, as well as for irrigation, has 
still farther diminished the supply of the river which had 
been also during the same period rendered more unequal 
by the clearing of forest din the wild Morvan district 
to throw it into cultivation as the pressure of population 
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22,087,300 cubic metres, and that the annual yield of the 
Cure might be calculated at 58,000,000. 
In 1848, after the stormy accession of 
Louis Napoleon to the presidency of the 
republic, a substantive project for the 
construction of the Settons reservoir was 
brought before the authorities by MM. 
Rosat de Mandre and Vignon, but not 
until 1855 was anything really sanctioned 
enabling the work to go on, amongst 
other retarding causes being timidity on 
the “—? of the Administration of Public 
Works, as to whether an embankment 
impounding 18 metres in depth of water 
/ would under the circumstances be safe, 
the Minister of Works deciding that the 
dam should only impound 15 metres of 
water. Under the energetic administra- 
tion of Napoleon the Third, the long and 
useless alternate haltings and discussions 
of now more than a century were brought 
to a close, and the work was ordered 
immediately to proceed, and in June of 
the same year, 1855, contracts were entered 
into for the execution of the work with 
Perrichont Etienne, in general accordance 
with the plans of the above-named 
engineers. It will thus be seen that 
France owes this splendid reservoir, like 
so many other noble public works, to the 
vigorous rule of Napoleon the Third. 

The great undertaking was finished at 
the end of 1857, and ina in May, 
1858, when the reservoir contained a 
depth of 9°60 metres of water. The dis- 
charging channels and mains were not completed until 
1861. 

We may now leave the history of the ae and all 
general considerations as to its intended effects upon the 
river below, and ma to describe the reservoir itself. 
Upon any tolerably good map of France in the depart- 
ment of Nivernais one will find marked Chateau-chinen, 
an ancient and sequestered little place, and nearly north- 
east of it, at a few milés distance, Montsauche ; about 
midway between these is the site of the Settons reservoir. 
Proceeding south from Montsauche, we ascend to a broad 
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table land, more than 600 metres above the level of the sea, 
in the middle of which we find a large depression, now 
occupied by a noble sheet of water surrounded by jutting 
promontory-like hills, many of which are clo wi 
sombre forests, the only signs of human inhabitants bei 
a few scattered cottages. Proview to the construction 
the reservoir, the basin which it now fills presented to the 
eye a dismal swampy depression covering a vast area pro- 
ducing scarcely anything but rushes and aquatic weeds, 
through which the river Cure found a tortuous and 
obstructed course. Through this swamp, bosses and rugged 
points of granite pierced here and there, showing that the 
solid rock was not far beneath every part of the valley, 
and that this, overlaid everywhere by the natural sheet of 
puddle, produced by the silting of ages, presented a perfect 
guarantee for the staunchness of the future reservoir. The 
region wassterile, theclimate harsh, damp,and unwholesome. 
The general form of the water area of the reservoir as deter- 
mined by the contours of this basin, is shown in the general 
plan, Fig. 1,in whichit will be seen that the sides of the valley 
approach each other within a moderate distance by oppo- 
site jutting promontories at A and B; between these points 
is the site of the great dam or revetment wall which 
impounds the waters now filling te basin, and whose 
length is a little more than 267 metres, or 878ft. The 
waters of the Cure find ingress at C, and after egress 
through the great wall join the Yonne near Vermenton 
by the channel D, being part of the ancient bed 
of the Cure. The area covered by water when the 
reservoir is full to a depth of 18 metres above the base of 
the wall, is 403 hectares, or 995°4 statute acres, an immense 
area, being nearly four times the water surface embraced 
within the moles of Kingston Asylum Harbour in the Bay 
of Dublin. The perimeter, or upper contour line defining 
the water surface, reaches a length of 16} kilometres, or 
about ten miles, and the cubic volume of imprisoned water 
is 22,087,000 metres, or more than 779,000,000 cubic feet. 
Seen from the down-stream side, the impounding wall pre- 
sents an enormous face of rubble granite masonry reaching 
to a height of 20 metres above the centre or thalweg of the 
valley, divided into twelve bays by square pilasters pro- 
jecting about half a metre, and each about two and a- 
third metres in width. The wall is surmounted by a bold 
projecting parapet and coping, as shown in Fig. 5, and 
which is carried round the top of each pilaster, which thus 
form recesses at intervals along the exterior parapet of the 
roadway and footways, occupying the summit of the wall, 
thus forming a good means of carriage communication 
between the opposite sides of the valley, as will be seen in 
the plan of the wall, Fig. 4. The general form of trans- 
verse section of the wall is seen in Fig. 5, and also in the 
diagram section, Fig. 7. The parapet surmounting the 
inner face of the wall is continued straight throughout. 
Two sets of culverts and sluices at the north end of the 
wall and one set near the centre give passage for the waters 
of the reservoir at three different levels, Each is provided 
with five independent sluices. In the lowest of these ranges 
one of the culverts is placed lower than the rest, in order to 
drain the reservoir quite dry. An outlet formed of two flat 
arches on the same slope forms an overflow or bywasb. 
The inverts or aprons of the sluice channels are extended 
beyond the down-stream face of the wall, so as to resist 
the erosive action of the issuing waters. Splayed wing 
walls rise at the sides of these aprons, leaving which, the 
waters flow down into the natural channel of the Cure 
with a sharp declivity, their velocity being checked by 
several transverse cills producing small vertical falls. The 
inner face of the wall presents a plain battered surface 
down to the level of the great offsets, as seen in Fig. 3 and 
in the diagram section, Fig. 7. From this face project 
three bodies of masonry, which correspond with the posi- 
tions of the sluices and culverts, and reinforce the wall 
where pierced by these. Staircases or steps supported by 
solid masonry, also projecting from this face, lead from the 
summit down to the level of the landings from which the 
sets of sluices are worked, and descend still farther, so as 
to reach the bottom of the reservoir. When the reservoir 
is full the water is drawn off from the upper line of sluices 
by means of apparatus fixed upon the higher landing; when 
the water si below the middle landing these become 
inoperative, and the water is drawn off then from the 
middle line of sluices, and finally from the lowest or 
central line. The sluices are not provided with rack and 
pinion or other gear to each, but one movable lifting or 
rack jack can be applied to the spear or sluice rod of any 
sluice ; this is raised or lowered from one landing to 
another by two small cranes fixed on the top of the wall. 
Grooves, for dropping in temporary timber dams, are 
formed in the masonry of the jams of the culverts at the 
reservoir side of the sluices, so as to enable pointing or 
other repairs of the culverts to be performed. ‘The inverts 
of the overflow or bywash arches are placed at 14 metres 
below the 18 metre level, and the flank walls are provided 
with grooves, into which cross timbers can be dropped so 
as to adjust or raise the level of the overfall at this point 
in order to enable the reservoir itself to be filled to its 
highest level. The waters discharged by the overfall 
reach the bed of the Cure by a granite and paved channel. 
A resident sluice keeper’s house is constructed at the south 
end of the wall. The roadway on the top of the wall is 
paved with granite, and the rain water falling upon it is 
discharged by channels at the inner face into the reservoir. 
The cornice and t surmounting this inner face are 
corbled out, with a view to preventing the heavy waves 
which form on so a sheet of water when the wind is 
from the north, breaking in over the parapet, and 
washing up the surface of the road, or otherwise injuring 
the structure. Each culvert is closed by a sluice consist- 
ing of a slab of oak of about 4$in. in thickness, and about 
4ft. 2in. x about 3ft. 4in. in superficial area, to which 
the sluice rod is connected by a joint and a bifur- 
cate. frame, the latter also serving to strengthen 
the sluice, as shown in Fig. 6. These sluices, when 
in place, bear directly against the granite face around 


the inner ends of the culverts, which are here rubbed smooth 
for their reception, the oak being secured against wear by 
an iron facing opposed to the granite. 





A mass of rubble eye ys Br metres wide and 3} metres 
thick, at the lower line of sluices, serves as the foundation 
for the great wall ; this mass bo entirely let into the 
rock, as seen in Fig. 7. The base of the resting upon 
this is nearly 114 metres wide, and the base of the wall 
everywhere else is in direct contact with the natural rock ; 
the uncovered portion of the mass serves as an apron, over 
which the btn flows ore stream. The aetual high 
section ma: represen yy a trapesium 19 metres hi 

by 114 at "tne base and 5 metres at the top. The inner 
face of the wall batters by 4 centimetres to the metre in 
height, but is built vertical in front of the lines of sluices. 
The outer face has a double batter, the lower one being 
1 to 2, the upper being 3 decimetres to the metre in height, 
as may be seen in Fig. 5, and more distinctly in diagram 


Fig. 7. bie 

‘Two descriptions ef granite have been used in the work. 
The main mass of the hewn | and its es os come 
posed of a coarse-grai ite from the immediate 
neighbourhood, hard, but aye a moderate bond with 
mortar; and for the ashlar, and all other work requiring 
dressed facesand arrises, a large grained felspathic granite, 
obtained from quarries about 8 or 9 miles from the wall at 
Breuilles and Chane. The hydraulic lime came from the 
kilns at Corbigny, and the sand from the bed of the Cure. 
The mortar was composed of one measure of lime to two 
of sand, and during the progress of the work a portion of 
cement or hydraulic lime appears to have been added after 
some fear had been su that the water might 
make its way through the wall. The work was 
executed under a rigid system of inspection, so as 
to insure as perfect a flush filling ” every joint 
and as secure a bonding of the uncoursed rabble as 
the granite and the mortar would admit of, and the result 
has proved that even with granite of inferior adherence to 
mortar, sound and durable masonry can be secured ; before 
the wall was completely finished it began to be feared that 
even under a pressure of two or three metres, water might 
find its way either between the rock foundation and the 
wall, or through the lower portions of the latter; and to 
secure against this a trench was cut down tothe rock, close 
to the inner side of the wall, the joints were all raked out 
to a depth of about 2in. from the face, and the whole 
pointed and surface-plastered with cement from the bottom 
to the level of the natural soil, and like cement plastering 
was carried horizontally over the bottom of the trench. 
This has proved perfectly effectual in praes leakage ; 
and a natural process of infiltration of the waters of the 
reservoir under several metres pressure has now com- 
pletely sealed up whatever porosity existed at first in the 
cement of the wall. The trenches formed at both faces of 
the wall were filled up with well-made puddle. 

The works were begun by M. Olry de Labr and finished 
by M. Marini, under the direction, first, of Lepeuple ; 
second, Guyot; third, Cambusat. MM. Woizot et Maitre 
Regnault were in charge successively of the works as resi- 
dent engineers. The actual cost of the finished work was 
as follows, divided under the several heads, and reduced to 
English money :—Construction of the embankment wall 
proper, £24,260 ; sluice-keeper’s house, £298 ; repointing 
and plastering of masonry, £695 ; conduits for dischar; 
and overfall, sluice gear, and road round the reservoir, 
£7385 ; purchase of land and compensation for damages, 
£20,585 ; total, £53,223; which rather exceeds that given 
in Frenchmoney. Under the French system del? Adminis- 
tration des Ponts et Chaussées, it is doubtful whether any 
charges for engineering expenses and superintendence are 
included in the above sums; but if they be so, they are 
doubtless proportionally distributed over the several 
items. 

Taking the contents of the reservoir when full at 
22,087,300 cubic metres, the above figures show that the 
cost for each cubic metre of water impounded has been 
1°73 pence, or the cost per cubic yard of impounded water 
1°34, or less than three-halfpence, a result which compares 
favourably with the average cost of British reservoirs 
formed with earthen dams, and with the actual circum- 
stances of this reservoir itself, which required a large 
extent of retaining wall in proportion to the volume of 
water impounded. Prior to the construction of this 
reservoir the ee by the Yonne might in each year 
be divided into three characteristic periods—that of the 
winter, in which the river was, in a proper sense of the 
term, navigable by barges and rafts of firewood; that of 
the spring and autumn, in which the transit down stream 
was only effected by means of ponding up the water in 
successive basins, and then sluicing it downwards at inter- 
vals with its floating burden, not more than two such 
sluicings, extending the whole length of the river, being 
practicable through the short supply of water ; and thirdly, 
the summer season, lasting for about three months, from 
May or June, during which the navigation was nearly or 
wholly stopped, the yield of the river then sufficing for 
little more than the manufacturing and agricultural 
purposes. Since the construction of the reservoir, down 
transit by the river is possible during the whole year, and 
during the summer period about three sluicings per week 
were obtainable. ese. peculiar conditions as to the navi- 
gation of the river in spring and autumn involve a some- 
what peculiar regimen in the =e of the reservoir, the 
water from which was not sluiced down uniformly, but 
intermittently, and by such a management of the sluices at 
the dam as should throw a sufficient flush or debacle of 
water into the channel of the Cure as should reach the 
uppermost of the partially dammed up basins in the Yonne 
at the proper times for the navigation by flushing, the mass 
of water being transferred from each basin to the next 
below. About 1°5 millions of cubic metres of water are 
required to be let down for one full flushing operation ; it 
is obvious, therefore, that even the dry weather supply of 
the Cure where it enters the reservoir must be sufficient to 
add largely to the supply from the reservoir itself, assumed 
full, at the commencement of the dry season. 

This wasteful system of sluicing down has, however, of 
late years been superseded by the construction of adjust- 
able dams on the system of “ Aausse Mobile” upon the 
Yonne, by which, in fact, its channel has been converted 





into that of a broad canal, the water being retained as 
far as possible at a constant level in each reach between 
two consecutive dams. This not only economises water 
and renders the t of the reservoir more uniform 
and simple, but greatly facilitates the trackage or towing 
up stream of barges, whether laden or empty. We have 
given in THE Enaivekn, vol. xxiv., pages 334 and 335, a full 
account of river damming denominated “ Hausse Mobile” 
and “ Auto Mobile,” which are the work of French engineers, 
and almost iar to French rivers, and to which we 
must here refer, as any detailed description would occupy 
too much space, and the subject is only indirectly connected 
with that of the reservoir before us. It remains to say a 
few words as to the principles upon which the transverse 
section of the masonry dam of Settons was determined. 
These were those elaborated by M. Delocre, for a complete 
though abbreviated account of whose investigations we must 
here refer the reader to THE EncIneEr, vol. xxvi., 1868, 

19, 35, 57, 75, 113, 131, or to the original memoirs of 
fr Delocre in the Annales des Ponts et Chaussées. Delocre 
investigated the question of profile sections of masonry 
dams under two principal conditions, viz., first, where the 
section of valley to be dammed is narrow and deep, and 
such that the retaining wall can be arched up-stream, and, 
abutting against the rock faces of the opposite sides, can 
derive a considerable amount of support by horizontal 
thrusts transferred to them, in addition to the resistance of 
the wall itself to sliding upon its base, or overtuning upon 
some point at the base near the exterior face of the wall. 
Such were the conditions of the Furens reservoir and dam, 
which we fully described in 1867, vol. xxiv. Second, where 
the wall crosses a valley wide in proportion to its depth, the 
bottom of the valley ing approximately level and the 
sides sloping gently towards it, the wall derives but little 
additional support from its junction with the sides, and its 
resistance to fluid pressure almost wholly depends upon the 
form, thickness, and weight of the wall. This is the case 
of the Settons dam, of which the transverse section is given 
in the diagram 7, in which the curved line drawn down- 
wards through the thickness of the masonry represents the 
locus at successive points, taken from the water surface 
downwards, of two component forces, one of these, the ver- 
tical, being equal to the weight of the wall above the point 
in the curve, and the other, horizontal, the pressure of 
the water referred to this point. The practical issue of 
Delocre’s method being, that at any such point along the 
curve there shall be more than a sufficient surface per unit 
of length of wall between the curve of resultants and the 
exterior face of the wall to prevent any chance of the 
horizontal components producing cushing of the exterior 
portions of the wall, while its mass within the resultant is 
more than sufficient to resist the horizontal pressure of the 
water. To this must be added that, at every horizontal 
section, the mutual friction and adherence of the materials 
composing the wall shall be more than sufficient to prevent 
horizon 
of the whole mass upon its base. This brief explanation 
will suffice to render the diagram, Fig 7, intelligible. To 
those of our readers who take more than a general interest 
in the subject, we must refer to M. Delocre’s memoirs, and 
to the Annales des Conducteurs des Ponts et Chaussées, 
vol. viii., 1864. This work is entirely distinct from the 
Annales des Ponjs et Chaussées, and consists wholly of con- 
tributions from the resident engineers and chief foremen 
engaged upon the public works of France. It is rarely 
seen, and but little known, in England. 

It will be observed on the diagram, Fig. 7, that at the 
leyel of the first great offset from the interior face of the 
wall, the curve of resultant pressures is no longer a con- 
tinuous or smooth one, but suddenly diverges towards the 
interior of the wall; and it is obvious that the cause of 
this is that the centre of gravity of the wall is trans- 
ferred towards the interior face A the sudden addi- 
tion of the mass of this huge offset. Had the interior face 
of the wall been of a continuous contour, whether battered, 
or plumb, straight or curved, the curve of resultants would 
have been a smooth or continuous one from top to bottom 
of the wall. It is difficult to see that any practical advan- 

was gained by the use of this huge offset, or that a 
more continuous contour to the inward face, which should 
equally enable the curve of resultants to intersect the base 
of the wall sufficiently far in from its exterior arris, might 
not have been obtained with a better disposition of the 
material, and without any addition to its quantity. Dams 
of earthwork have long been the favourite practice with 
British hydraulic engineers, but the propriety of their 
almost universal adoption seems to us to admit of t 
doubt; and the choice has in too many instances been 
attended with disastrous results, arising, no doubt, not alone 
from the adoption of the earthwork system, but also from 
malpractice in its execution ; a remarkable example of this 
occurred in the case of the Sheffield reservoir, the earth- 
work of which was of such a nature and so laid in, that the 
whole of the wedge of earthwork at the reservoir side of 
the great central puddle wall was more or less pervious to 
the water of the reservoir, the pressure of which was brought 
to bear directly against the inner face of the puddle wall 
itself, and the resistance of the dam thus reduced to little 
more than that of the wedge of earthwork exterior to the 
puddle wall, the latter being, in all probability, never com- 
pletely water-tight. A lucid description of the facts written 
shortly after the catastrophe, and after inspection of the 
locality by two competent and wholly disinterested engi- 
neers, is to be found in the Practical Mechanics’ Journal 
for June, 1864. 

Over a considerable portion of the surface of England 
the paucity of good building material and resulting con- 
siderations of expense may always decide in favour of 
earthwork, but wherever good rubble stone and the natural 
rock can be reached, we verre that ny wy na Pe Som 
sound engineering policy ought to suggest the substitution 
of seen, which at least has the paramount advantage 
of almost absolute safety and durability when once com- 
pleted and tested, while earthworks are never certain to 
remain perfectly safe, and their giving way in a country 80 
thickly peopled as England can scarcely fail to be disastrous 
in the highest degree. 
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RAILWAY MATTERS. 

A LARGE contract has just been entered into by Messrs. Guy, 
Swift, and Co., of London, with the Russian Government, for th 
exportation of a quantity of railway material, and thirty of their 
vertical engines and boilers. The goods are for the Vistula Railway. 

Tue report of the Belfast and Northern Counties Railway 
shows an increase in receipts of over £2000, which is almost 
entirely derived from code The new works, including the 
doubling 2s the line = sae oe cantons and Bally- 

Jare sta’ are rapidly a completion. e Opening 
of the Ballymena and Red » oo Railway has increased the mine- 
ral traffic over the line. 

THE mosting of the East London Railway Company was held on 
Wednesday. e chairman, in moving the adoption of the report, 
said that the expectations of the directors wi 
progress of the works, and the construction of the second half of 
the coffer dam in the London pane | had been en! realised. The 
Brighton Railway Company had undertaken to e the junctions 
Brig their main line at New Cross when the East London Railway 
was ready for opening to Broad-street. Though the number of 
passengers for the past half-year had shown a decrease of 82,000, 
the receipts, owing to the increase in the first-class traffic, were 
very nearly the same. 

THE complaints with reference to violation of luggage on 
Belgian and German railways are vastly on the increase. Lo’ 
Monson now writes from Mayence and makes a distinct charge 
of systematic theft against the railway employés. He points out 
that false keys are used, and that Bramah or Chubb locks should 
always be fitted to passengers’ trunks and It is difficult to 
understand how it is, firstly, that railway officials of ‘‘ enlightened” 
countries should so well sustain a character for roguery; and 
secondly, that such miserable practices should apparently be 
beneath the notice of Governments strong enough to stop them at 
once. 

THE London and South-Western Railway meeting was held 
yesterday; the report stated that considerable work had been 
carried on in the engineer’s de ent, The extension by the 
company and the London, Brighton, and South Coast Company, 
of their joint Portsmouth ge | to the waterside at Portsmouth 
was satisfactorily progressing. The company had purchased the 
Stokes Bay Railway and Pier Company. In the districts west of 
and near Exeter, the works wuihatinel by Parliament in 1874 for 
the doubling of the Exeter and Crediton Railway were finished ; 
and the purchase of the Devon and Cornwall Railway Company’s 


with reference to the 


line from Okehampton to the South Devon Railway at Lidford had | 51 


been completed. The station works in Plymouth were so far 
advanced as to be ready for wm at the time contemplated. The 
steam-packet service was in a satisfactory state. 

In the House of Lords yesterday, in answer to Lord Stratheden 
and Campbell, the Lord Chancellor said :—Her Majesty’s Govern- 
ment would view with very great satisfaction the construction of a 
railroad opening up communication between the Mediterranean 
and the Persian Gulf, if the construction of such a railroad could 
be achieved. But the noble lord asks whether the Government 
would object to consider in the autumn a proper mode of giving 
their support to the construction of sucha railway. I presume 
that means support to be given either in the shape of a contribu- 
tion of funds for making the railway, or of a guarantee of these 
funds. Now, her Majesty’s Government entertain the opinion 
that it would not be right for them to recommend to Parliament— 
it would not be a policy that they could recommend to Parliament 
—either to provide the means or to guarantee the money for the 
construction of a railway on foreign soil. 

Ar the meeting of the Chatham and Dover Company yesterday, 
the chairman pre that the directors had been in communication 
with the = the eipe pP “ye be ety —— 
railways as to the propriety o' ing in thee en: 
made i testing the practicability of 2 tunnel under the Channel 
to connect those several railways. As both the companies named 
had determined to contribute to that object, and as the London, 
Chatham, and Dover were so intimately associated with them in 
continental traffic, the board had consented to join in the contri- 
bution to a limited amount, not in any case exceeding 


£20,000. 
The chairman observed that the construction of the Chatham | M. 


Dockyard line was now being effected upon an agreement with the 
Government, who undertook the risk of the work, from which, 
however, the company would derive considerable advantage. With 
regard to the fusion of the company with the South-Eastern 
Railway, the negociation with that company for that object 
had fallen through. Great advantages would accrue from a 
fusion, but the proposition of the South-Eastern could not be 
accepted. 

THE engineer to the North-Eastern Railway Company oumerte as 
follows :—‘‘ Since the last esp report, the Helmsley and 
Pickering, the Knaresboro Boroughbridge, and the Masham 
and Melm branches have been ed for — traffic. The 


Leeds and Wetherby and Hawes and Leyburn ches, and the 
line round Hartlepool are favourably, and in all pro- 
bability will be completed about the end of the year. The works 


of the West Hartlepool Dock extension are in full operation. 
The construction of the new station at York has not been pro- 
ceeded with in a satisfactory manner, the progress made th ith 
has been very slow, and the contractor has given up the contract. 
Steps have been taken with a view to the reletting of the work. 
The branch on the north side of the Tyne, the line from Castle 
Eden to Stockten, and the line through Sunderland are all _——- 
ing satisfactorily. The contract has been let for the line from 
Swinton to Knottingley, for which an Act was obtained last year 
in conjunction with the Midland Company, and the works will 
soon be commenced. None of the works on the other lines for 
which powers were obtained last year or during the present session 
have as yet been let.” 

THE Constantinople correspondent of the Times writes with 
reference to the Sultan’s edict on the subject of the proposed rail- 
way to :—*‘ Without any previous communication with the 
Grand Vizier or Ministers, the Sultan summoned them to attend 
at the Porte on Sunday, at 1 p.m., in full state. When they had 
assembled his Majesty's first secretary produced to the Grand 
Vizier, who then read the Hatt, or edict, of which you have pro- 
bably already received information. I believe there is no doubt 
that it is the production of his Majesty alone, and that no member 
of the Government had the slighest information as to its contents 
before it was read. It will be observed that his Majesty, at least 
inferentially if not in plain words, makes reflections on his past 
Governments, whom he reproaches with the 
reforms introduced in various departments, and with the little 
progress made in the country in spite of his orders. With the 
military and naval departments, however, the Sultan seems to be 
content, and it is worthy of remark that their management has 
been almost entirely in his own hands. Whether the projected 
railway to is the wisest possible expenditure of money for 
Turkey may be doubtful, but that it would be an enterprise 
deserving of all commendation, were it not for the embarrassed 
state of the finance of the empire, no Englishman can hesitate to 
admit. I understand that the Sultan’s idea is to advance £400,000 
per annum out of his own purse for this Bagdad railwa until its 
completion, There are many who would have axed that the 
subject of the Hatt had been the financial proposed 





Government, such as the conversion of the Wakouf property and | f 


matters of economy, but I his Majesty was content to leave 
a aes Santas as cae Sa 
Tival schemes for a way as e n, but it 

known that his Majesty has determined one point in’ which the 
various would-be concessionaires have differed among themselves— 
ren the starting point for the far East. That is decided to be 


, or in other words, the t Ismidt line will be 
continued. From a Turkish point of view th 
ably the right one.” 


this line is unquestion- 


rd | Vanadium in many rocks associated usually with com 


of the | sh 


ere have been numerous | of 





NOTES AND MEMORANDA. 

AccoORDING to Bottger, if sodium be placed in alcohol until its 
surface becomes brilliant, and then in naphthalic ether chemically 
meet and finally in a concentrated solution of naphthaline in naph- 

halic ether, the metal may be preserved unalterable with its 
lustre unimpaired, for a long time. 

A cuRIOUS experiment has recently been made to ascertain how 
far the sun can penetrate the water. The research was conducted 
upon the lake of Geneva, whose waters are among the clearest of the 
Swiss lakes, and the results have recently been communicated to 
the Society of Natural Sciences in the canton of Vaud, by M. 
Forel. He found that the chemical action of the sun’s rays was 
felt in the summer at the depth of from forty to fifty metres. 


M. GRAND, in describing the coal fields of Spain to the Paris 
Society of Engincers, estimated their area at 150,000 hectares (the 
hectare being about 1°47 acre), from which only 500,000 or 600,000 
tons are ——t extracted, while Belgium, with the same area, 
yields 10,000, tons. The Spanish coal fields are situated in 


. MISCELLANEA. 
THE heads of the Japanese naval department intend to send six 
students to this country with a view to perfecting them in 
the ce of naval warfare and tactics. 

Some welded tubes of large diameter are, we understand, now 

ing turned out by Messrs. Howard and Co. of Old Hill, near 
Dudley. The firm lay themselves out to supply such tubes up to 
4ft. diameter. 

THE Royal Academy in Rome having been requested by the 
Society of Arts in Lon hy mw ghey = ed Italian as 
the recipient of the Albert medal, have selected the celebrated 
engineer Grattoni, who with Grandis and Somellier, both of whom 
are now dead, carried out the Mont Cenis Tunnel. 

A PRACTICAL school of astronomy, the first in France," and pro- 
bably the only one in , has just been opened under the 
direction of Captain Mouchez, at the Observatory of Monasouris, 
close to Paris. The instruction is gratuitous, but the pupils are 
ired to show sufficient theoretical knowledge to follow the 





Castille, Leon, and the Asturias. The processes are described as 
being very rough and imperfect. M. stated that the coal 
of the Asturias was chiefly used for gas making. 


Dr, A, A. Hayes, in a paper read before the American Academ: 
of Science, Boston, in January last, states that he had detected ; 
nds o 
a and of manganese. His mode of examination for the 

etection of vanadium is described in detail, but no complete 
analysis of any rocks are presented. The author proposes in 2 
future paper to give a tabulated list of the rocks. He also states 
the occurrence of vanadium in the well water of Brookline, near 
Boston, 

TuE Journal of the Franklin Institute for May gives a mode of 
preparing a useful hygroscopic paper, by Percy Smith. A bibulous 
paper is impregnated with a concentrated solution of chloride of 
cobalt. It is very sensitive to atmospheric variations, being blue 
ina 7 a, changing to red when the air becomes humid. 
Four o! tions a day, made for a year, with every precaution, 
prove that this paper may be epg to indicate readily and 
precisely the hygrometric state of the air, and thus to control in a 
very effective way the hygrometers usually employed. 

THE average quantity of water supplied daily to the metropolis 
during the preceding month was, according to the returns of the 
water companies to the Society of Medical Officers of Health, 
121,381,916 gallons, and the number of houses pen was 

8,127. This is at the rate of 36°9 gallons head of the popu- 
lation daily. The last official return from Paris stated that the 
average daily supply per head of the tion was 31°4 gallons, 
but this includes the water used for the public fountains and for 
the ornamental waters in the Bois de Vincennes and the Bois de 


Boulogne. 
THE production of iron in the United States last year 
amounted to 2,689,413 tons, as compared with 2,868,278 tons in 


1873, and 2,854,558 tons in 1872. The ———a made more 
me Vg than in 1873 :—Maine, ‘—~ = a — 

ork, Virginia, ia, ‘exas, West Virginia, Ten- 
nessee, Ohio, and Michigans The following States e less iron 
in 1874 than in 1873 :—Connecticut, New ong Ivania, 
Maryland, North Carolina, Kentucky, Indiana, Illinois, Wiscon- 
sin, and Missouri. The greatest increase in 1874 occurred in the 
miscellaneous bituminous coal and coke district in Ohio; the 
greatest decrease in 1874 took place in Lehigh, Pa. 

M. Desatns has recently examined the variations which the 
calorific solar rays undergo at the same time in int of in- 
tensity and with reference to their transmissibility through water. 
He expresses the results reached in tables which show the ——, 
of heat arising at noon during one minute, and at different peri 
of the , on an area of 1" uare inches. The nea vos | 
very tly, ranging from 1 to 13. The minimum was observe 
in January, 1875, and the maximum in June, 1874. Another 
table shows how the quantity of solar heat varies in traversing 
0°32in. of water in a minute, at noon. On April 25th last the sky 
being clear, 63 per cent. of the radiation was transmitted. In 
June and July, 1874, the proportion reached 72 per cent. 

. Desains deduces from his results the curious fact that an 
increased transmissibility of the radiations is related to the 
ogee of greater or smaller —- of watery vapour in the 

igh atmospheric regions, acile transmissibility indicates 
cloudy weather on the following day; and on the other hand, 
when the reverse is the case, permanently fair weather may be 
e . 
In the June number of Dingler’s Polytechnisches Journal there 
appeared a note on the application of electro- etism in in- 
creasing ee ~ of locomotive wheels against the rails, by M. 
yfus. e writer sketches the — of this subject and 
describes an ent recently devi M. The 

ie inte one 

ickness 


arrangem 
entire axle, with its wheels, is a... The 
from the mi towards 
but ly in the 
arranged that 


wire is wound, with increasing thi 

the wheels, in the case of external cranks ; 

case of internal. With coupled wheels the wire is so 

there is an alternation of poles, the piece of rails two 
poles forming the armature. A locomotive model, without-engine 
or boiler, having three pairs of wheels, and internal was 
placed on a line with: 30 per cent. incline; the current for the 
wires was supplied from five Bunsen elements. The moving force 
was a weight of 12k., with cord passing round the axles. The 
machine weighed 8°5 k., and with no current flowing, the wheels 
merely slid on the rails in position ; but when the circuit was closed 
the model ran up the incline. When the brake was applied—and 
weight detached—the model could be held on the steep incline if 
the current was ing ; but if not the wheels began to slide and 
the locomotive went downwards with increasing pace ; but this 
descent was promptly stopped when the current was made to flow 
again, 

An American contemporary has the following with reference to 
——— mining hor :—There is probably no service to which 
steel can be put, which so effectually tests its value, as in i 
picks. The tempering of a pick isa Meg 4s piece of work an 
should be done with great care. In the place a charcoal 
fire is necessary ; next, good steel, and then a good 
with a smooth-faced anvil; and lastly a man is needed with a good 
keen eye, considerable experience and excellent judgment. No 
good aphy “ape eb any of the — fo are 
wanting in the process. should never “upset,” or 

i oy Speuiie, oshng The steel 

as q , a8 exposure 
to heat—even if the heat is not in colin cAajeres its texture. 
Many blacksmiths find a great diffi in tempering picks, be- 
cause oe bd ae good steel. bein ay he pick 
must be wor! care, special pains being taken in ing it 
out, to hammer on all sides alike, in one place as much as another, 
and on one side as much as another. When ready for hardening 
it should be heated in the blaze of a charcoal fire until red hot, and 
then plunged into cold rain water, and kept there until it is nearly 





et) 
practical studies with profit. | 

A THOMPSON 12in. steel lined, rifled, breech-loading cannon has 

just been completed by the South Boston (Mass.) Ironworks. 
+ weighs 82,280 lb., or over a ton more than the famous Kru 
gun exhibited at the Vienna Exhibition. The destination of the 
gun is supposed to be Sandy Hook, where a United States Govern- 
ment commission are now é in testing and experimenting 
with heavy ordance. 

Ar the Versailles reaping trials, which have recently concluded, 
Messrs, Samuelson and Co., of Banbury, took for their self-raking 
reapers, not only the first prize and a special prize of 200 francs 
with a silver medal, but the prize of honour for the best r 
exhibited. At the trial of reaping machines, on the 28th ult., 
at Kruiningen, Holland, the first prize, 300 guilders, was also won 
by Messrs, uelson and Company. 

THE Norwegian Storthing has voted £4600 towards an explora- 
tion of that portion of the Northern Atlantic bounded by the Faroe 

ds, Iceland, Jan Mayen, Spitzbergen, and Norway. The ex- 
ploration will extend to the fauna, flora, temperature, and oceanic 
currents, and particular attention will be paid to the requirements 
of the oe fisheries. The chief command has been given to 
Captain Carl Willie of the Norwegian navy. 

THE Portsmouth Times says :—‘‘There is a considerable talk of 
the Marine D ment of the Board of Trade being thrown into 
commission in the same manner as is the Admiralty. If it is neces- 
sary for the Admiralty, surely it is for the mercantile marine, in 
which the number of ships so far exceeds that in the Royal Navy. 
The suggestion meets with considerable favour from many members 
on both sides of the House.” 

A New iron screw steamer built and engined by Messrs. W. 
Simons and Co., was on Thursday last week, launched complete 
from the London Works, Renfrew. It is fitted with compound 
engines and T iron screws. When taking the water it was named 
“Industry.” This steamer is the property of the Crown agent for 
the colonies, and has been constructed to the order of Sir John 
Coode, C.E., Westminster, for tae Government works at Colombc, 

THE great Sigl machine and engineering works in Vienna-Neu- 
stadt, the largest in Austria-Hungary, which it was stated were on 
the brink of being closed a short time ago, are to be carried on by 
a joint-stock company. The Vienna Presse states that the capital 
will be 3,000,000 florins ; and that the Government will take up 
shares for 600,000 florins; the Credit-Anstalt for 250,000 florins, 
and Herr Sig] himself for 500,000 florins. Many of the creditors of 
the establishment have also subscribed for shares. 
mR. next session the Duke of evtshetiend will move fora 

yal Commission to inquire into the working and management of 
works and manufactories smelting, burning, or converting ores and 
minerals, by which sulphurous acid, sulphuretted hydrogen, and 
ammoniacal or other gases are given off ; to ascertain the effects 
produced ney | on the health of animal and le life; and 
to report upon the best means to be adopted for the prevention of 
injury thereto arising from the exhaustion of such acids and gases, 
and upon the legislative measures, if any, required for this pur 
pose 


Ir is stated that about the time that the work of the Sub- 
Wealden Exploration was last interrupted the Duke of Devonshire 
and other gentlemen interested in this 7 ~~ scientific investi- 
gation sent further contributions to the funds. This timely 
vision of the sinews of war has enabled Mr. H. Willett, FGS, 
the director of the + —) to announce that he has completed 
contracts with the Diamond Boring Company to 2000ft. This 
depth has all along been regarded as the u/tima Thule of the under- 
taking , and when it is reached, it is understood that the explora- 
tion will cease. . 

A GERMAN paper states that the steel works of Frederick Krupp, 
of Essen, are about to receive a very important addition to their 
mac! . The largest steam-hammer at use at these works at the 
present time is one capable of working a mass of steel 50 tons in 
weight, and erected at a cost of 2,800,000 francs. It is now in con- 
templation to build a new steam hammer capable of beating up a 
mass of steel of double the weight, viz., 100 tons. The new 
machine, it is estimated, will cost 5,000,000 francs, and will be the 
most powerful in the world, and it may be expected that the size 
and weight of the German artillery will be enormously increased. 

THE report by the Board of Trade of their i under 
the Tramways Act, 1870, and the Gas and Waterworks Facilities 
Act, 1870, during the session of 1875, has been issued. It states 
that nineteen notices of intended applications for provisional 
orders under the above-mentioned Acts were advertised and deposited 
at the Board of Trade in 1874, viz., four in respect of tramways and 
fifteen in respect of gas and water. Only fourteen applications, how } 
ever, were actually made to the of Trade, viz., two for tram- 
ways, seven for gas, four for water, and one for gas and water com- 
bined. Both applicationsin respect of tramways were granted. Of the 
seven applications in respect of gas, six were granted, and one was 
not proceeded with by the promoters, Of the four applica- 
tions in respect of orders for water, one was withdrawn by the 

romoters. The application in respect of the gas and water com- 
ined order was also ted. The fees received with these appli- 
cations amounted to £490. Counsel’s fees for settling the orders 
and the cost of shorthand writer’s notes at the local inquiries held 
by the ing officers of the Board of Trade, amounted to 
£263 5s. 8d. ‘The dividend on 
additional share capital has been limited in all the gas orders of 
1875 to 7 per cent. on the ordinary and 6 per cent. on the prefer- 
ence capi 

THE suspension is announced of Messrs. Shaw and Thomson, of 
180, Leadenhall-street, and Glasgow, a firm largely engaged in the 
iron trade. The liabilities are about £250,000, but, the greater 
part being covered by securities, it is expected that the claims that 
will ultimately be proved will not exceed £100,000, against which 
there are assets to the amount of £50,000, of which’ a considerable 
portion is cash in hand. The firm was of 
the commencement of the year, and its 
to = failure i. other Sanne ste ot ag he 
The books iy cen ARF OR BL 
Brothers and Co, Mr. w is 





one of the sheriffs for London anda 
Middlesex. A informs the Times that “the 
ness has been on for some years en i cae 


Shaw, who was also interested in the Stockton Company. 

Stockton-on-Tees, uj pad ace taghe 9 agua ies Soy 

and Reary, of the Moor Ironworks, at the same When the 

latter firm heard that Mr. Shaw was in difficul , fd. 
out with £30,000, firm 


in a liberal spirit, and paid him is 
therefore, it is said, entirely uncompromised the failure of 
Messrs. Shaw and Thomson, a failure accelerated by large losses in 
speculation.” ames © a -_—— 
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ALLEN’S ELASTIC WHEELS. 


il 


aH Hil 


PuBLic attention has of late been directed in a great degree 
towards the subject of the best method of constructing wheels 
for railway carriages, and the testimony elicited in the investi- 
gation of the Shipton and other disasters has shown that serious 
defects exist in the wheels now in use. It is claimed by the 
inventor for the wheel which is the subject of the annexed 
engraving, that it actually realises the requirements which have 
been so long sought for. The core, or body of the wheel, is 
formed either of wood or of compressed paper, the latter, used 
in its present form, being entirely new in this country, although 
in America the “ paper wheels ” have been in use upon several of 
the principal railways for some four or five years past, where 
their working has been, we understand, most satisfactory. 

In forming the core or body of this wheel, the paper, in sheets, 
is compressed into blocks, varying in size in accordance with the 
proposed diameter of the wheel, under a minimum pressure of 
400 tons to each block, thus cementing the whole into a homo- 
geneous mass, which is very strong and elastic, without liability 
to be injuriously affected by natural changes of weather, or 
temperature. The prepared block of paper is next placed in a 
lathe, turned to the requisite size for receiving the tire, and bored 
to receive the boss, which is forced into the paper block at a mini- 
mum pressure of twenty tons before the tire is put on, thus 
showing the very great strength and cohesive properties of this 
fibrous material, and the centre is then forced into the tire under 
a pressure of 300 tons. The tire is fastened to the wheel, not 
by contraction, as in the case of ordinary wheels, but by a series 
of bolts which are passed through the wheel, and through a 
flange or web formed on the inner surface of the tire, and 
recessed into one surface of the core. These bolts, as also the 
outside iron plates, are so arranged as to completely preserve the 
elasticity of the wheel, and to insure the greatest safety. 
Fig. 1 is a back elevation of the wheel complete, showing the 
flange of the boss or hub; Fig. 2 is a front elevation of the 
wheel complete; Fig. 3 is a front elevation of the wheel with 
the side plate removed, showing the built-up wood centre ; 
Fig. 4 is a side elevation of the paper centre prepared to receive 
the tire, plates, and hub; Fig. 5 is a front elevation of the paper 
centre finished; Fig. 6 is a section of the tire; Fig. 7 an en- 
larged section through A-B of the tire and the paper centre ; 
Fig. 8 is a section of the wheel complete, with a built-up wood 
centre ; Fig. 10 is a front elevation of the built-up wood centre ; 
and Fig. 9 is a side elevation of the built-up wood centre, 
showing the mode of crossivg the joints of the segments of 
each dise. 

In the engraving, Fig. 1, A represents the tire of the wheel, 
of which Fig. 6 is a transverse section, and a2 is the flange of 
the tire, a1 is the rim or tread. a 3 is an annular flange or web 
formed around the inner side of the tread of the tire between 
the two edges, thereby forming an annular recess or rabbet on 
each side of the web, wider on the flange side of tire than on 
the other. In the flange side, a 2 of the tire, is fitted a core or 
centre B, Fig. 8, a transverse section of which is shown on 
Fig. 4, the core or centre being so fitted within the tire that the 
periphery of the core fits tightly to the inner surface of the 
tire. An offset K on the side of the core fits tightly in the cir- 
cumference of the annular flange or web a 3, as shown in Fig. 7. 
The width of the offset being equal to the thickness of the 
flange or web a3, in-which it is fitted, brings the side of the 
core flush with the face or sides of the flange or web, as will be 
seen in Fig. 7. In the arrangement of the core and the tire, it 
will be observed that the tire is supported by the core in its con- 
tact directly on one side of the annular flange or web, and by the 
offset of the core in its contact with the circumference of ‘ioe 
or web on which it is fitted. The core is covered on each side of 
the wheel by wrought-iron plates C and D, and the boss E 


passes through them, as well as the paper centre B, fitting tight 











in all three. The side plates C and D are secured to the wheel 
by two series of bolts, F and G, passing through the wheel, the 
inner circle F passing through the flange e* on the boss E, the 
two plates C and D, and the paper centre B, the outer series G 
passing through the two plates C and D, the flange a*® of 





the tire A and paper centre B. To secure the elasticity of the 
wheel, an annular space H is left between the circumference of 





FURNESS AND CO.’8 VERTICAL BORING 
the plates C and D and the inside of the tire a, and the bolt- 
holes L, through the flange a’, are elongated in the direction of 
the diameter, so that the whole of the weight is transmitted 
from the boss to the tire through the paper centre. 

The arrangement of the tire fastenings, side plates, and boss 


or ‘hub of the wood wheel, is frodedy similar to that above 
described for the paper wheel. ifference in the two wheels 


as the name implies, in the formation of the core.or body 


consists, : 
being of teak or other suitable wood, or, if preferred, it may be 
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MACHINE. 


formed of discs of wood and sheets or thicknesses of paper or 
woven fabrics combined. When formed entirely of week, ¢ the 
core B is com of two or more discs or thicknesses M and N, 
secured er by glue or other suitable means. Each disc is 
made up af 0 wilde of engin: and the discs are so laid 
together that the segments or pieces forming one disc M break 
joints, as shown in Figs. 9 and 10, with those of the other disc 
N, so as to form one solid piece, which is ag, ab ree a solid 
piece of wood. The result of such a combination, having either the 
wood or the paper core or body, is in effect to make the wheel prac- 
tically indestructible by ordinary wear and tear, as the only part 
which exhibits evidence of wear after long and continued service 
is the tread of the tire, which may be turned up, or the tire 
itself renewed, any number of times without injury to the body 
of the wheel. The practical tests of the paper wheels upon 
American railways appear fully to support these statements. The 
Pullman Palace Car Com y have _ these wheels for 
their finest carriages, after having subj them to the severest 
trials; and a number of instances are on record in which single 
sets of wheels have run a distance of over 300,000 miles, and are 
still in service, with no perceptible evidence of wearing out, 
beyond the wearing of the tire by contact with the metals. 

We are informed that ents have been entered into 
by the patentee with the firm of John Brown and Co., Limited, 
of Sheffield, for the manufacture and sale of these wheels, and 
that the necessary machinery for producing them on a large 
scale is now being provided by that company. 








THE MANCHESTER EXHIBITION. 
(From our Special Correspondent.) 

THE annexed engraving illustrates the vertical boring machine 
which was described in my report on the Exhibition of the 
Society for the Promotion of Scientific Industry at Manchester 
in your impression of June 25th. This machine is remarkable 
for the high speed at which it can be driven without noise, 
bevel wheels being entirely dispensed with, motion being imparted 
by straps. The upright frame is in one casting, the table 
moving up and down in slides, and worked by a rack and pinion, 
worm and wheel. It will bore holes from jin. to 3in. diameter 
and 12in. deep, and can be fitted with plug-cutters and recess- 
cutters. 

The only extensive exhibitors of a machinery in 
addition to Messrs. Furness and Co. are Messrs, Thomas Holt and 
Co., of Rochdale, but the machines of the latter firm are not 
shown in operation, and consequently do not attract as much 
attention as those shown by Messrs. Furness and Co. They are 
nevertheless well worthy of notice. The improved moulding and 
planing machine planes all descriptions of moulding on all four 
sides at one operation at a rate of feed varying from 7ft. to 80ft. 

r minute, according to the nature of the work. The timber 
arte pressed down on the table by weighted rollers, this machine 
is specially adapted for planing thin material; another advantage 
is that the centres of the top feed rollers always remain perpen- 
dicular to the centres of the bottom rollers. bearings are 
provided, and provision made for taking up any play that may 
arise. The framework and top of the machine are in one casting 
to insure perfect rigidity. A bench for sawing, tongueing, 
grooving, rebating, boring, and cross-cutting, has also a solid 
frame and table. When required for tongueing, grooving, &c., a 
block with cutters is substituted for the saw, the spindle rising 
and falling to enable the cutters to be adjusted to the required 
depth; the other end of the spindle is made to receive an auger, 
and a stand with a sliding table is provided to support the timber 
to be bored. This bench is also provided with a parallel fence, 
arranged to cant to any desired angle for bevel cutting, and the 
whole fence can be turned over 
one end of the bench, so leaving 
the table clear for cross-cutting. 

A band saw machine has a 
table arranged to cant either way 
for bevel cutting. The pulleys 
are evenly balanced, the top 
pulley being adjustable for va- 
rious lengths of saws, and is also 
made to cant and bevel to insure 
the saw working in ite proper 
place. The saw is kept at a uni- 
form tension by means of a lever 
and weight. After the timber 
has been cut to the required form 
by means of the band saw it 
can be worked into moulds on a 
moulding machine specially de- 
vised for moulding circular or 
irregular surfaces. On it there 
are two spindles with cutters 
attached, one spindle revolving 
in the contrary direction to the 
other, so that, after passing the 
timber round one spindle to a 
certain distance, it is taken to 
the other spindle, revolving in 
the opposite direction to suit the 
grain of the timber. 

Mr. W. Whittam, of Salford, 
exhibits some very fine speci- 
mens of standard steel measures, 

ved with great accuracy 
with almost every conceivable 
measure, both British and foreign. 
Some of these measures are of 
considerable length, and will be 
found far superiér to the ordi- 
nary 2ft. rule, and by their use 
great accuracy of w ip 
is attainable. 

Very recently a very serious 
pes A pecan & here, which 
might have been attended 
with fatal results, The most 
extensively - advertised attrac- 
tion of the exhibition was 
that “the diver would go 
down in the great tank ” at 
certain hours. A more senseless 
exhibition could hardly have 
been devised, as the tank was an octagon one of cast iron, having 
glass ‘on three sides ; the amount of light thrown into the tank 
was so small that the diver could not be seen except when he came 
and passed his hands over the glass. On the occasion of the accident 
the regular diver was absent, and his assistant or dresser descended 
in his place. Some time elapsed and nothing was seen of him, 
iintil at last some one noticed that he was floating wrong end 
U ost. In the excitement and endeavours to save the man’s 
it fe the spectators broke the thick glass front of the tank, and 
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the water flowed over the floor of the building. F: the 
man was released in:'time +o save his life, but there must have 
been gross carelessness on the part of his attendants ; but whether 
they were under the vontrol of the officials of the society or of 
the makers of the apparatus, Messrs. Siebe and Gorman, I could 
not ascertain. No attempt has been made to repair the tank, 
and the much-puffed show has been abandoned. 








CRYSTAL PALACE.—TECHNICAL EDUCATION. 


Tue eighth term of the Crystal Palace School of Practical i- 
neuting dosh tn dtabentny toch, tn thee goemiens c0nn be the 
school in the South Tower of the Palace. The school opened in 
January, 1873, with fifteen pupils ; since then the number has in- 

, and last term there were fifty.one pupils, or one over the 
complement, attending. It is in contemplation, we believe 
to extend the premises, upwards, by the occupation, for the school 
gay of another floor of the area of the tower, which is about 

8ft. in diameter. 

As usual, at the close of a term, a number of the friends of the 
students, and others interested in the school, were invited to an 
inspection of the work of the students in the drawing office, the 
pattern shop, and foundry, and in the fitting and smiths’ shop. In 
the work done during the last term in the different shops there 
was little that is novel requiring notice. The nature of the course 
of instruction passed through by the students renders the intro- 
duction of novelties almost unnecessary. One term—the first—is 
spent by students in the drawing-office. They are exercised upon 

wings of a horizontal e ion engine, a strong double pur- 
chase crab, and a hollow = r pump, with specifications and 
estimates for these machines. If the students are awarded certi- 
ficates for work in the drawing-office, they pass on to the pattern 
shop and foundry for the next term, and are succeeded in the 
drawing-office by a fresh batch, to whom the subjects above 
referred to are as suitable as they were to their predecessors. In 
cases of failure to obtain certificates for drawing, and the 
student has to spend another term in the drawing-office, there 
can be little utility in introducing new subjects, in addition to 
those that have not been mastered. In the pattern shops the 
students’ work exhibits greater variety, as in order to keep the 
students in that section fully employed, patterns are made for the 
trade. The patterns shown, most of them very well made, are 
accordingly of a very miscellaneous character. 

On this ion the examiners of the students’ work were 
Messrs. Richard Hassard, C.E., and William Jacombe, C.E. From 
their report to the directors a few particulars are extracted. 
Thirty one students, from the number of marks they had obtained 
for lecture questions, were entitled to go in for examination upon the 
subject of ‘* Railways, their Construction and Appliances.” mty 
six of these were awarded certificates. The highest number of marks 
attainable is 232. A. Brook was first with 201 marks, and A. 
Marshall second with 200 marks. The remaining twenty-four had 
marks varying from 185 to 98. Twenty-five ain students were 
awarded a second certificate for work in the drawing-oftice, 
the pattern shop, or the fitting shop. Thirteen certificates 
were awarded for drawing—H. Gay first, H. E. Read second. 
Eleven certificates were awarded for work in the pattern 
shop and foundry—F. 8. Richardson first, J. Mayhew second. 
Ten certificates were awarded for work in the fitting shop and smiths’ 
shop—E. A. Brine first, E. A. Thomson second. In the civil 
engineering section, first term, five certificates were awarded for 
general surveying and the preparation of plans, sections, and esti- 
mates for Parliament—H. p Saunders first, F. Fitzherbert second, 
with beautifully executed and complete drawings. In civil engi- 
neering, second term, for calculation of strains and the preparatien 
of general and working plans, specifications, and estimates of a 

ilway and dock, the ‘‘ Sydenham Bay Railway and Dock,” based 
—e the students’ own survey, four certificates were awarded— 

. Harding and G. Marston firsts, and H. J. Fisher and A. H. 
Wilson second and third respectively. The last is the highest 
= in the course, and requires attendance for not less than six 

rms. 

Colonel C. Brisbane Ewart, C.B., R.E., presided at the closin 
meeting, and also bore testimony to the usefulness of the school, 
and the efficiency of Mr. Wilson, the principal. He urged upon 
the students the importance of continued assiduous application, 
and to remember that although this school gave them a very good 
start, it was no more than a start in their profession. Although 
there might not remain much more to be done (at least in this 
country) in railway engineering, there was a large and important 
field before them in water supply and sewerage of towns, and 
sanitary engineering, in which 4 recommended them, in any such 
works with which they may be afterwards connected, not to tie 
themselves to any particular system, but to adopt the system that 
seemed best fitted to particular circumstances and situation. 

In reply to a vote of thanks to the examiners, Mr. Hassard said 














readily discharged ; two rammers, like ordinary paving rammers, 
od with cast iron, and each 361b.; and four pairs of 
rubber boots to protect feet of men working in moulds, 

@ very essential precaution. 
3. Materials.—These were: first, Portland cement,* of two 
brands, tested to withstand a tensile strain uare inch of not 
less than 200 lb. inthe ease .of the first, and of Ib. in the case 
of the second. Thesamples were moulded in suitable forms and 
exhibited ; then assoon as 


ing or tion. And third, broken stone of 
rock frogs Palisades Cie Hudson, broken by machine en 
pass through a ring 2in. in diameter, and with no ts less 
than }in. in smallest dimensions. Provided the stone was clean, 
and free from foreign matter, these particulars were not strictly 
observed. Fragments which would pass a ring 4in. in diameter 
were no disadvantage, while a portion of the fine fragments re- 
sulting from breaking by machine, less than jin., were a positive 
benefit, if uniformly ‘tifbused through the stone as it would natur. 
ally come from the sifters. 

The materials named were used by the department, where the 
action of sea water had to be considered. In other localities other 
classes of materials will be available to any intelligent engineer. 

4. Formulus.—There were : one volume of cement, two of sand, 
and five of broken stone ; and ope volume of cement, twoand a- 
half of sand, and five and a-half of broken stone, the unit of 
measure being a cement barrel. 

5. Mixing.—Two or two and a-half barrels of sand were evenly 

read on the mortar bed, say about 3in. deep. The cement was 
then uniformly distributed over the sand ; both being dry, twice 
turning over with hoes was usually sufficient to mix them; if, 
however, the sand was damp, the process was continued until the 
cement and sand were thoroughly intermixed, which was strictly 
insisted upon. From five to seven pails of water were then 
gradually added, say, on an average, eighteen gallons; the least 
water that would yield a rather stiff but plastic mortar was found 
to give the results. When the materials were wet up, 
twice turning over with hoes finished the preparation of the 
mortar. 

In the meantime, the five or five and a-half barrels of broken 
stone were unif spread to the depth of about 6in. on the 
turning platform, which was close in the front of the mortar bed. 
The mortar was shovelled evenly over the layer of stone, which, if 
the weather was very hot, had been moderately sprinkled and the 
two were mixed by being turned over with shovels from end to end 
of platform, twice, or as often as was necessary to thoroughly coat 
the broken stone with the mortar; the resulting concrete was then 
shovelled into the wheelbarrows and transported to the moulds, 
The men who shovelled in the moulds scraped from the barrows 
(turned sideways to disc! the loads) the adherent mortar, and 
threw the m concrete thus deposited forcibly against the side 
of the mould, so that any excess of mortar attached to the stone 
might separate and adhere to that side, thus giving the resulti 
block a smooth exterior. The mass was then sadipity levelled 
rammed.t When, from overramming, there was forced above the 
level of the concrete in the moulds a large quantity of water satu- 
rated with cement, several batches, made as dry as possible, were 
added, to partially absorb it. The ramming should, however, force 
up from 2in. to 3in. in depth of this water. 

6. The platform was very solidly made; timbers 12in. square, 
about 24ft. long, and one foot apart, were embedded in earth well 
rammed ; their upper surfaces being carefully levelled. On these 
a floor of 2in. — plank, about 44in. wide, dressed, ey and 

ved, was laid and secured with 30- penny nails, but not 
Flind-nailed, because it being necessary to mortice the platform to 
receive the tenons which held in place the sides of the moulds at 
the bottom, the carpenter’s tools would be dulled and broken by 
— nails, whereas if the nails were seen they could be readily 
avoided. 

7. Moulds.—The moulds—ranging from a capacity of one to about 
284 cubic yards, some with perpendicular sides, some with one sidein- 
clined to conform to the bevel of the wall and some with two sides 
curved to conform to the curve of the arch—were made of 2in. spruce 
plank, tongued, grooved, and dressed to lin. thickness by 44in. 
width, nailed with 30 penny nails to pine pieces 5in. by Gin. of 
suitable lengths and shapes, placed 28in. apart and capped by a 
pine plate 5in. by 8in., into which the uprights were morticed ; 
when the uprights were arranged to enter into mortices in the plat- 
form, allowance was made for a tenon of the width of upright, 
1jin. thick and 2}in. long. Tenons, however, were successfully 
disp d with, by screwing strips to the platform with jin. lag 





that he and his colleague had been much surprised and pl 1 by 
what they had seen of the students’work. The parliamentary plans, 
sections, estimates, and quantities, were quite equal to anything 
that could be turned out of an engineer’s office, after many 
months’ application. If the gentlemen who passed through the 
course of the school did not succeed as engineers in after life, he 
believed that the fault would rest mainly with themselves. 








ON THE FABRICATION OF BETON BLOCKS BY 
MANUAL LABOUR.* 
By ScuvuyLer Hamitoy, C.E. 


UNDER the department of docks, New York City, the writer has 
been charged with the greg sewer of making, by manual 
labour, from June 14, 1873, to December 31, 1874, about 9293 
cubic yards of beton blocks. 

In all great works, machinery may be economically introduced in 
such fabrication. Many cases may, however, arise in this wide- 
spread country where the use of beton blocks may be of great 
value, and yet not justify the purchase of expensive machinery 
and perhaps a payment for transportation equal to the original cost 
of the machinery itself. 

In the writer's judgment nothing can be cheaper or better for 
abutments of bridges, for the bases of piers, and the like, than 
beton blocks; that, in a region where stone of large size is scarce, 
or skilled labour necessary to cut the same, expensive or unattain- 
able, any civil oe may supply its place by beton blocks fabri- 
cated by manual labour, these details, from the writer’s note-book, 
are submitted. 

1. Working Force. — Where the sand was wheeled, on an 
average, 275ft., and the broken stone 175ft., the number of men 
in the gang was twenty-one, distributed as follows: four mixing 
cement and sand in mortar beds; six mixing the mortar with 
broken stone on turning platform and filling wheelbarrows; three 
wheeling the green mixed materials and dumping same into 
moulds; four (two rammers and two shovelers) ramming and dis- 
tributing green materials in moulds; three wheeling broken stone 
to turning platform, and one wheeling sand to mortar bed. 

2, Utensils.—These were :—a mortar bed, _ by 12}it., 9in. 
deep, made of spruce plank, 9in. wide, 2in. thick, a | 13ft. long, 
fastened together ; a turning platform, of same material, 13ft. by 
13ft., nailed to sleepers, eee nails being used for both; 
two water barrels; one box, hol exactly a cubic yard; two 
ett — nee — 7 . barrel, to pom sand; a 

-gallon wa -pot, with rose rinkle when necessary ; a 
3-gallon unter pall, seventeen pe raed No. 2); eight hoes, 
the blades 8jin. wide and 5jin. deep, the handles batt. long ; 
fourteen ordinary canal wheelbarrows; a small iron pinch bar, 
about 24ft. long, to open cement barrels with; a hausing beetle, 
weighing about 71b.;'to beat the barrels, that cement may be 
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screws, thus saving the expense of the mortices and the incidental 
damage to theplatform. The ends of the mould were dadoed into 
the side pieces and secured firmly with a jin. ae Se se 
with a crank handle nut, to draw the sides closely to the en 
pieces, 

Fic./ 8. Lifting.—Most of the blocks 

made, ranged from 13 to about 
(AN 60 tons in weight. Up to 35 tons, 
! twoirons, of dimensions and shape 
; as shown in Fig. 1, made from 
1}in. rods anc hored into the blocks, 
were found to work advantage- 
ously; they cost, however, 6°83 
dols. per pair. A satisfactory sub- 
stitute —— —_ -_ with 
proper judgment, m sup- 
plied by oe in the blocks, 
grooves or channels for the lifting 
chains. Where the blocks are to 
. _— = the rs pier (No, 
’ a at the Battery, these grooves 
paint ee | alld be placed ‘st right angles 
to the longest dimension of the 
beds. Some of the blocks for this purpose were 14ft. high, 10ft. 
long, and 5}ft. wide. Owing to the great additional expense in- 
volved in making them and danger (to the steam derrick which 
was employed) in lifting masses approaching very closely 60 tons, 
it was decided to mould smaller ~ he Department of Docks 
Blocks of concrete as large as are use the Joc 
will not be often employed unless in somewhat similar enterprises ; 
smaller ones often may be substituted for cut stone with advantage 
and with + economy. ae 

Cores.—To mould channels for chains when lifting-irons were 
dispensed with, cores of yellow pine (Figs. 2to 5) were made; 
when placed in the moulds, they were supported on trippin; 
blocks of hard wood, lin. by fin, by 1}in. The cores were starte 
by a maul or beam acoanapl ene bettering ram ; the tripping blocks 
turned over, and gave jin. fall, thus making quite easy the 
extraction, which otherwise would have been comparatively 
difficult.t 

The beton made as above, when a year old and thoroughly dried 
in air, weighed per average of ten blocks, taken haphazard from a 

* From White Brothers and Co. and Knight, Bevens and Sturgess. 

+ It is an error to ram the concrete excessively ; a 36-lb. rammer fall- 
ing 6in. or tin. by its own weight, seemed to give better results than when 
an over-zealous workman added his ~ ¥-5 to the blow. 

j 5 moulds 1ijft. by 10ft. 4fin. by 6ft. by 10ft, ; 5 moulds 7ft. 4gin. 
6}ft. by 6ft. by 10ft., and 5 moulds éft. Ly | by 6ft., being 15 in 
required 310 pieces of white pine Sin. by 6}ft. long, 55 pieces Sin. 
Sin. 13ft. long, and 650 pieces of spruce, dressed, tongued, and 
in. by 4in. 12ft. long. The cores required, of yellew pine 7in. by l4in., 
15 pieces 6ft., and 21 pieces ft. leng. 
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an excellent article, was too slow in attaining its ultimate s h 
for use by the department ; at the same price, it is seomewhat less 
expensive than Portland cement. Blocks of it could not be safely 
handled unless at least a month old, and then the corners were 
very liable to injury, while blocks made with Portland cement, 
i met tous eg eee only eight days old, 
were ly the + making of beton blocks as 
part of the system for the bulkhead wall was, after full consulta- 
tion with Gen. Q. A. Gillmore, inaugurated by Gen. George B. 
McClellan.t Of these concrete blocks for Pier No. 1 there were 
fabricated 1790°66 cubic at 13°90 dols, per cubic yard, for 
Battery bulkhead wall 299°66 cubic yards at 14°29 dols. per cubic 
yard, and for Christopher-street section 7210°57 cubic yards at 
12°85 dols. per cubic yard. The condensation of the broken stone 
by ramming was about 6 per cent. of its measurement when loose, 
In a day of eight hours, each wheeler moved—including weight of 
the barrow—about 28,000 pounds up an incline 48ft. long and 6ft. 
high ; though not so continuous, the other labourers must have 
accomplished about the same amount of work. A gang was 
required to make twenty-six batches (each batch consisting of a 
barrel of cement, 24 barrels of sand, and 54 of broken stone) per 
day, which was equal to about } cubic yard per man. The cost of 
materials | about 7°88 dols. to 8°88 dols. per eubic yard, 
and of manual labour, including carpenters, repairing moulds, &c., 
was nearly constant, say 5 dols, per cubic = 
The tables appended may be of interest as showing how the fore- 
going facts were arrived at. They refer entirely to Portland 
cement of the two brands before mentioned, and to lime of Teil 
from Ardeche, France.|| ; 
Experiments were made with different brands of American 
cements, and the following from a report § on the subject presents 
the results. With a view to economy, it was proposed to use, at 
least for the backing of the bulkhead or river wall, American 
cement, as a substitute for the Portland, and thirty barrels of 
Rosendale cement were obtained for en. May 13th, 1874, 
ten test pieces were made from this, which were tried May 20th, 
having been twenty-four hours in the moulds, six days in water, 
and one day in air; nine of these broke at a tensile strain of 45 lb. 
and one at 56 Ib. per square inch. These were moulded in vertical 
moulds. About the same time, eight 1ft. cubes were carefull 
made with the proportions by volume of 1 of cement, 2 of sand, 
and 5 of broken stone. In from two to three days, moulds may be 
removed from beton similarly composed with Portland cement as 
the matrix, but these continued so seft, the moulds could not be 
taken away until about fourteen days after moulding, and then 
four of the cubes fell quite to pieces, though perhaps fiom rough 
handling. The other four, however, exhibited many cracks, and 
otherwise seemed very unpromising. Next, eight more lft. cubes 
were very carefully moulded in wooden tanks, which were then 
filled with water, and kept filled for thirty days. e water was 
then drawn off, and the moultls removed, when the blocks exhi- 
bited cracks and defects the same as the others. July 11th, 1874, 
six test pieces were made of cement taken from different barrels, 
as had been done in the preceding experiments; after twenty-four 
hours in the moulds, six days in water, and one day in air, these 
broke at an average tensile strain of about 36 Ib. to the square 
inch. These test pieces were made in horizontal moulds; eight 
similar test pieces made about the same time, twenty-four hours in 
the moulds, fourteen days in water, and two days in air, broke 
with a tensile strain of about 33 Ib. to the square inch; six more 
made, left in water twenty-one days, and in air two days, broke 
with 30 lb. to the square inch. as [ : 
Small cakes were made to test the rapidity of he 
Before it would bear } lb. on a wire pin. square, one cake entirely 
disintegrated, and one ially, showing cracks on the surface. 
Six bars, 2in. square and Sin. long, broken under the knife edge, 





* 10 blocks of Pertland cement concrete, each one cubic foot, weighed 
152, 153, 155, 156°5, 154, 154°5, 156°5, 158, 158 and 159°5 Ib. respectively, 
whence the average is 155°57 Ib. 

+ The following is the record of tests made in a hydraulic press at 
Messrs. Cornell's iron yard, New York, for cempression of beton blocks 
one foot cube, to determine the comparative strength of Portland cement 
and Lime of Teil ; the concrete being one part of cement or lime to two 
parts of sand and five of broken stone. 

Four blocks of each were moulded April 16th, 1873, those of cement 
were in the moulds twenty hours, and those of lime twenty-three hours ; 
they were then immersed in water forty-five days, and tested June Srd, 
yielding at pressures respectively of : 

40, 34, 22, 25 tons and 

29, 15, 15, Ps tons et => bens being 
555, 472, 395, 347 (mean 419 poun: 
and 6/402, 208, 208, 208 Saeas 256°5) pounds per square inch. These 
—- blocks were not allowed to dry after moulding, and were very damp 
when tested. 


Four blocks of each were moulded May 2nd, 1873, they were in the 
moulds ten days, and in water 373 days when tested, May 
22nd, 1874, they yielded at vely of : 

98, 120, 100, 
80, 80, 86, 70 tons per square foot ; being 
1362, 1660, 1388, 1660 — 1517) pounds and 
1111, 1111, 1194, 971 (mean 1097 en ey a 
ree blocks of each were moulded May 12th, 1878, they were 
bm eight days, and exposed to the air 367 days ; when tested, May 
22nd, 1874, they yielded at pressures seapernaly of ; 
TB ha eet: whe 
, uare ; 
1736, 2084, 1041 mene 1620) pounds, and 
1166, 1111, 984 (mean 1087) pounds per square inch. 

The Portland cement in the blocks tested May 22nd, was from White 
Brothers and Co, , 

1 His ideas were very successfully carried out by the superintenden' 

construction ; the writer introduced nothing new as to the mode of 


fabrication. 
Ey he — eg tay te of 
§ To Gen. K. Graham, , Department 
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a cube of cement, about a year old, was broken with the 
greatest difficulty after many blows, completely turning the steel 


point of the pick. 
The following are comparative results as to tensile strain 
uare inch, sar cement :—Portland cement test pieces, 202 
92 lb., 248 lb., 329 Ib., and American cement test pieces, 45 lb., 
56 Ib., 36 lb., 33 Ib., 30 lb, 


For R the coefficient of rupture, (in equation*—R = 


Fe 


sw 


25a) of 


Record of Experiments made with Lime of Teil: 


Pertland cement bars, four gave 468 Ib. and six gave 408 lb.; and 

American cement bars, six gave 41} Ib. 

A cubic foot of Rosendale cement weighed 62 Ib. and of concrete, 
158 Ib., net. One volume of American cement, 14 of sand, and 4 
5 ee See, Said © Se ees eee lume of Portland 
cement, 2} of sand, and stone, cost 7°20 dols. per batch. To 
make a block containing 13°3 cubic yards with American cement, 
28 batches would cost say 84 dols., while the same with Portland 
cement, 18 batches would cost say 129°60 dols., the difference 
being 45°60 dols, 


The above are the results obtained after a careful and conscien- 
tious examination of the subject, so far as the Rosendale cement 
furnished to the department was concerned, Different barrels 
exhibited different characteristics, Its want of uniformity or of 
homogeneity is its great defect. t 





and Portland Cement,? in April and May, 1873. 


Notr.—The volumes were one of lime of Teil or Portland cement, two ge and five of broken stone ; but four blocks, each 1ft. cube, 
were mi . 















































i 3 Weight of materials.—lIb. 
= on 
| 4 Two | Five | . | Weight § 
| 8 One cubic foot. | cubic | cubic z we Hours a Weight of each cube 
Matrix. . oi feet. feet. h setting in when taken 
g P Water. | Total. Tb,» | moulds, £ from the moulds. 
= {Lime of! Portland Broken 
= Teil. | cement. Sand. | stone. | 
Lime of Teil .. ae | April 16 61 | — 157f | 457 | 56% | 7325 60 6333 237 |April18] 156}, 156}, 1603, 1603 
Portland cement.. ..|  ,, — | 88} 155 463 5343 | 759% | 109 626 207 ha 156}, 6}, 156}, 156} 
Lime of Teil .. | » 18 60 ~ 150} | 477 | 443 | 732 82 | e215 | 727] ,, 28] 5151}, 155, 153}, 161 
Portland cement... 1! ., _ 7} 156 465 443 753 105 681} 728 = 159, 156, 158}, 1573 
Lime of Teil... .. ..! 4, 25] 62 _ 155} | 4545 | 5933 | 7243 825 | 5986 | 969 »» 30] 6185, 156, 154}, 153} 
Portland cement... .. | ,, — | 86 152 | 464} 523° | 7553 | 97h | 627 | 1909 | ,, 157, 156, 157}, 156 
Lime of Teil. .. .: | May 2 60 _ 151 459 | 4554 | 716 og | on 2407 |May 12] 150, 152, 155, 154 
Portland cement... .. | ,, — | & 156} | 463 | 384 | 7435 89 619 240! - 155, 155, 154, 154 
| 
Lime of Teil... -. +. 12} 58 | — |" 150 450 | 494 707 44 620} | 1929 » 20] 5, 155, 154, 156 
Portland cement... .. 5, — | 8 150 450 | 494 732 81 614 | 1929 0 154, 153, 154}, 152} 





CARILLON MACHINE, SHOREDITCH PARISH 


CHURCH 


Mosr of our readers have heard church bells play tunes. At 
one period such an arrangement was very common, and on the 
Continent of Europe the system was brought to considerable 

ection i, but = +4 

ry, and it is only withi snag gee that the em t 

machinery for the production of airs ae has 
become popular. e progress of the movement is due, 
question, to Messrs. Gillett and Bland, of Croydon. 

gentlemen manufacture clocks on a very large scale, and they 

have devoted much attention to the improvement of carillon 

mabey That which we illustrate is the best they have yet 


‘As the method of producing tunes from church bells is but 
little understood, it will be well to preface our description of 
the machine we illustrate by a few words of explanation. 





tail, the wire being worked by a lever the end of which is caught 
by a cam on a ptager pb in the clock below. It is obvious 
that if a number o! lls are all fitted with hammers, and the 
number of cams is sufficiently t, and the cams are properly 
arranged, that a tune can be played by a mere multiplication of 
the = by which a clock is made to strike the hours on a 
e 

carillon machine embodies this arrangement, only, 
instead of cams, a number of short pins are set in a revolving 
barrel, and these pins catch the toes of levers connected by wires 
with the hammer tails in the bell chamber above. The pins are 
set or “ pricked ” in precisely in the same way as the little points 
in the barrel of a musical box. If our readers will bear the 
musical box in mind, and fancy that the whole is enormously 
enlarged, and that the toes of the levers take the place of the 
springs, the arrangement will be quite clear. Such is the old- 











1 From Messrs. L. and E. Parvin, de Lafarge a Viviers, Ardeche. 2 From Messrs. J. B. White Bros., London. 3 Croton water. ¢ North river water. 
5 Handled when too green. ®One of these blocks—by mistake—was only llin. thick. 7 Immersed in North River water. ®Immersed in North 
River water, after having been exposed to the air fifty-four hours. * Exposed to the air. 


The materials were measured and weighed with great care, each by 
was v 


itself, and no averages taken ; in lding the te a 36 1b. 





The weight per cubic foot, by an average per five experiments each—of lime of Teil is 601b., and of Portland cement is 86 Ib.; nineteen 
experiments—of sand, is 761b,, and per fifty experiments—of broken stone, is 92 1b. = Any a bushel—2150'4 cubic inchee—of lime of Teil should 


weigh 74°6lb., and of Portland cement 1071b.; by trial, a bushel of each respectively w: 
In a, to make one cubic yard of beton requires 587°4lb., or 1°42 barrels, of 
te 


feet of 


m, whence one cubic yasd would require but 516 lb. 


hed 72 1b, and 106 Ib. 
Portland cement. By these experiments 86lb. made 4} cubic 





Record of Beton Blocks, made by the Department of Docks at Gansevoort-street Yard. 



















































































| | Proportion : 
| | on ; 
| Portland cement. Broken stone. Sand. Beton concrete One a ens of 
a he cement to 
' | | cs. : a 
' | Cubie | . Cubic Cubic | Cost per | 
Barrels, |Price.| Cost. | © Price. e per Broken 
| - a yards, | Beton Cost. yards. Cost. yards, | cubic yard, | 8"4-| ‘stone. 
| | dol dols. | 
| ols, ols. dols. dols. dols. dols, dols. 
- Po | June 30, 1873 | 385 | 4°00 | 1540°00 | 275° |a-g5 783°75 110° | 1°00} 110°00 26366 4"08 2 5 
yas ) July 26, 4, | pe eo 1093°00 | 196° i 583°50 80° - 80°00 234°357 15°03 rE Ss 
‘25 | Aug. 9 4, | 39 a 1582°00 | 282°3 | |, 844°96 113° a 113°¢0 271°364 14°67 re 
oe ee oe | Goh | 4, 278°00 | 50° nd 142°50 20° ae 20°00 47°22 14°47 5 i 
$5 Sept. 6, ,, 362 ef 1448°00 | Z 746° 25 108°1 | ,, 103-10 248°068 13°67 - e 
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STEAM Pumps IN THE AMERICAN Navy.—In our impression for 
June the 25th we stated that we were informed that Blake’s steam 
pump was “the only direct-acting steam pump which had been 
adopted in the United States navy.” Messrs. J. H. Wilson 
and Co., of Liverpool, write to us to say that the preceding state- 
ment is incorrect, about 100 Selden direct-acting steam pumps 
being fitted in American men-of-war. 

THE SAND Biast.—The sand blast has, in the four years it has 
been in antes, wrought a revolution in all kinds of ornamental 
stone cutting. For cutting glass the pressure of an ordinary blower 
is sufficient to make either a plain, uniformly depolished surface, 
or copy the most delicate line engraving ; while for stone and metal 
eutting a pressure of from 90 Ib. to 100 lb. is employed. The con- 
tractor for furnishing 250,000 head stones to the Government em- 
ploys the blast, and by its use completes them at the rate of 300 
= day averaging eighteen letters each. One great use of the 

last, at present, is in the manufacture of plain and coloured glass 
signs, of all descriptions, as well as door lights of most artistic and 
beautiful designs. It is also beginning to be used in lapidary work 
of all kinds, especially in the manufacture of initial jewellery. It 








2 
* From W=} ron a in which W = weight at moment of 


rupture, )= breadth and d=depth of prism, /=distance between 


, and a = weight of portion of prism represented by 1: 4 a was 
so small that it was neglected. (Gillmore’s “‘ Limes, Cements and idstarn” 


228, sec. 554). 
Fin closing, it may be, stated panes pooutibe eothertaday in propasine 
an 5 u le uniformity in 
moulding, stripping the moulds from the toot gleote pom | 
Bo Setectet Cotes ewes mouiies, ora 
& compe’ man, con! asserted t cements 
tried were treated with the utmost mE fairness. 
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| 
| is also employed very ly in giving the popular “satin finish” 
| to silver- Nated ware, and, more recently, my the manufacture of 
| glass globes, bearing elaborate and artistic patterns. The Ames 
| shovel works, at Taunton, Mass., are proposing to apply the blast 
| to the cleaning of their iron from rust, &c., a process now attended 
| with considerable labour and inconvenience. A Taunton (Mass.) 
| tack factory, which cleans 17,000 square feet of tack plate per 
| diem, is also proposing to apply it to the same purpose. e of its 
most novel applications was the recent Gusaihdes of 200 appropri- 
ately engra glass cards for the glass wedding of an eccentric 
Englishman. Some twenty tons of fin. glass for the dome of the 
New Orleans custom house were recently cleaned and depolished. 
Such thick glass is always full of little specks of dirt, &c., on its 
surface ; but by the use of the blast a perfectly clean surfaee was 
obtained, which transmitted a clear pleasant light.—American 
Manufacturer. 


WHITworTH ScHOLARSHIP Prizes. — The following are the 
names of the successful candidates in the recent competition for 
the Whitworth scholarship prizes :— 
| Marks obtained. 

—— a os tlhe eee: 











Name. } 
| Theory. | Practice.| Total. | 
Martin, William ..| 1735 1224 2959 First prize, £100. 
Sisson, William ..| 2364 530 2894 Second prize, £80.* 
Daltry, Thomas L...! 1747 551 2298 Third prize, £50. 
Sloan, Robert A. ..! 1941 230 2171 Fourth , £40. 
Stubbs, Frederick --| 1641 836 1950 | Fifth , £30. 











* § increased to £80 for the advance made since b- 
tained the scholarship. - = 


d, or, as we may term it, “ positive,” carillon machine ; 
and its defects are very serious. 

In the first place, after the hammer has been suffered to 
fall, it can only be lifted by the rotation of the barrel, and as 
the time of dropping the hammer depends entirely on the rotation 
of the barrel, it is obvious that the barrel can only revolve at a 
slow speed, and, consequently, much time is lost in lifting the 
hammer. The result is that a rapid musical e cannot 
possibly be performed. The weight of a hammer for a large bell 
is sometimes as much as 3 cwt., while that for a small bell may 
not be one-fourth of this ; but the musical barrel always has the 
same propelling force, and the result is that when the small bells, 
or high notes, come to be played in any tune, the barrel meets 
with less resistance, and revolves faster than when it has to deal 
with the deep notes and large bells. It follows that the 
air is played out of time. Lastly, the barrel must be of great 
size, weight, and strength to do the work. 

All these difficulties are overcome by the invention of Messrs, 
Gillett and Bland illustrated in the » Areata +s 4 explains a 
oy and not details. This principle we may call “ negative.” 

e hammers are always kept raised, and are only allowed to 
drop by the agency of the musical barrel. The instant they fall 
they are lifted again, and so long as the lifting is accomplished 
quickly enough, the time of lifting has nothing to do with the 

roduction of the air. That is determined solely by the musical 

1, which, being relieved of the work of lifting, has little or 

no strain on it, can be made small and light, and will always 

revolve at the same rate, and so insure that the tune shall be 

played in — time. It also follows that the most rapid pas- 
sages can by played with the greatest ease and precision. 

The diagram is supposed to show the gear for working one 
hammer. It must be multiplied in proportion to the number of 
hammers, but the parts are all repetitions of each other. It will 
be understood that the diagram does not show details, but simply 
illustrates a principle. 

The musical barrel B is set with pins in the usual way. A 
is a cam wheel of very peculiar construction, operating a lever C 
by what is, to all intents and purposes, a new mechanical motion, 
the peculiarity of which is that, however fast the cam wheel 
revolves, the tripping of the lever is avoided. In all cases the outer 
end must be lifted to its full height before the swinging piece D 
quits the cam. The little spring roller E directs the tail D of 
the lever into the cam space, and when there it is prevented 
from coming out again by a very simple and elegant little device, 
which Messrs. Gillett and Bland do not at present desire to be made 
public, by which certainty of action is secured. At the other 
end of the lever C is a trip lever F. This lever is pulled toward 
C by a spring, and whenever C is thrown up by the cam wheel, F 
seizes it end holds it up; but the wire to the bell hammer in the 
tower above is secured to the eye G, so that when D is lifted, the 
eye G being pulled down the hammer is lifted. The pins in the 
musical barrel B come against a step in F, and as they pass by 
they push F outwards and release é, which immediately drops, 
and with it the hammer, so that the instant a pin passes the ste 
F a note is sounded. But the moment D drops it wi 
A, which last revolves at a very high speed, and D is inconti- 
nently flung up again, and the hammer raised, and raised it 
remains until the next pin on B passes the step on F, and again a 
note is struck. It will be seen, therefore, that, if we may use the 
phrase, B has nothing to do but let off traps set continually by 
A, and so long as A sets the a fast enough, B will let them 
off in correct time. But A revolves so fast and acts so power- 
fully that it makes nothing of even a 3 cwt. hammer, much less 
the little ones; and thus Messrs. Gillett and Bland obtain a 
facility of execution heretofore unknown in carillon machinery. 
We venture to think that our readers will agree with us that 
such a carillon machine as we illustrate is about as ingenious a 
combination of mechanism as is to be met with in the range of 
the arts. 

Our | engraving shows a machine on this principle recently 

ut up in the parish church at Shoreditch by Messrs. Gillett and 
Bland. This plays fourteen tunes on twelve bells—one of the 
finest peals in London, the tenor weighing no less than 34 cwt. 
Two barrels are used, which can be changed by hand. The 
first plays “Easter Hymn,” “Rose of Allandale,” “My 
Lodging is on the Cold Ground,” “The Sicilian Mariners’ 
Hymn,” “Lass of Gowrie,” “Swiss Boy,” and “The Mer- 
maid.” The second barrel plays, “Rock of Ages,” “Annie 
Laurie,” “ Ring the Bell, Watchman,” “ Last of Summer,” 
“ Blue-bells of Scotland,” “There is na Luck t the H 4 
and “ Home, sweet Home.” The peal ranges 
There are twenty-four levers, two to each bell, to 
in playing rapid passages without driving 
fast. motive power is s by a 
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Of course no machine can give expression ; that can only come 
from a human performer, but failing this, the performance of 


the airs is admirable. 


We may add in conclusion that 
the corporation of Manchester 
have decided upon having a 
great clock and carillon for their 
magnificent new town-hall, and 
have selected Messrs, Gillett and 
Bland to carry out the work. 
The clock is to strike the hours 
upon a bell of seven tons, and to 
chime the four quarters on eight 
bells, the time to be shown upon 
four 16ft. illuminated dials. An 
automatic gas apparatus will be 
fitted to the clock for turning 
the gas up and down, and so 
constructed as to suit all seasons 
of the year. The clock will also 
have an electric connection with 
the Royal Observatory at Green- 
wich. The carillon machine is 
to play thirty-one tunes—a fresh 
tune for every day in the month 
—on seventeen bells weighing 
altogether about thirty tons, and 
will also have barrels for changes 
similar to ringing a peal, and 
an ivory key-board, the same 
as a pianoforte, attached to the 
machine, so that any musician 
can play tunes upon the bells with 
the fingers as easily as playing 
a pianoforte or o' 


" en 
altogether, thig will be the largest: work of the kind in the United | rung by hand also. Manchester will have reasqn to be as proud | 3170 yards. 
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MESSRS. GILLETT AND BLAND, CROYDON, ENGINEERS. 
(For description see page 113.) 
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the largest struck upon by any clock in this country excepting 
Westminster, and about two tons heavier than the one at St. 
Paul's. Twelve of the bells will be so hung that they can be 























Kingdom, and will cost over £7000, The 7-ton hour bell will be | of its clock as Bruges is of its sweet carillon, 








THE PIERI RIFLE.—Since the Franco-German war many inven- 
tions have been produced to improve the working of small-arms, 
and to procure a durable and simple weapon at a small cost. To 


the already long list has been 
added a weapon, invented by 
Major J. P. Pieri, of the French 
army, which has been tested 
by several continental army in- 
structors, and which our own 
Secretary of State for War has 
ordered shall be tried, and a 
report furnished to him, The 
Glebe says the great novelty 
in the rifle consists in the 
position of the trigger on top 
of the stock instead of under- 
neath it. The trigger is at- 
tached to the cylinder, which 
closes the breech and forms 
the rear end of the spring 
which retains the striker at 
full cock, and is protected 
against any injury by the two 
wings of the breech-shoe. The 
situation of the trigger on the 
top of the stock has simplified 
the mechanism for closing the 
breech and firing, which con- 
sists of six pieces held together 
by a screw. To those who, 
whether for sporting or target 
practice, prefer a sliding bolt 
—as in the Pieri—to the falling 
block—as in the Martini-Henry 
the Pieri offers considerable 
advantages. It can be made 
for a small sum; it weighs 
8°8 lb., takes 926 grains of 
powder, and has a of 


It may be stated that all other E ‘owers 
except England have adopted the “* halt” guns. oe 
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BERLIN.—Asuer and Co., 53, Mohren-strasse. 
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PUBLISHER’S NOTICE. 
In consequence of the General Postal Union, which came into 
ion on the 1st of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 

Copies may be had, if preferred, at i rates. 

Remittance by Post-office Order.—Argentine Republic, Australia, aoe, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, tt, France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 lés. 

Remittance by Bill in London.—Austria, Buenos A: , Ceylon, Chili, via 
———. France and Algeria, Greece, Ion Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s, Borneo, £2 5s. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. G. (Openshaw).—No. 

L. anp G.—-Wedo not know. The firm can, no doubt, supply you with the 


engines, 

W. A. R.—Having given the titles of both the American and English editions 
of Plattner on ** The Blow-pipe,” we must decline any controversy as to how 
far the editor of the English edition has made use of the prior American 
translation. That he has done so is admitted in his preface. 

A. B. C.— We have not inserted your letter. It should properly appear under 
your own name, and we hold it over till we hear from you. 





METAL DIAPHRAGMS. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers supply me with the address of some 
firm who can make metal diaphragms, size 2}in. diameter, 1}in. diameter 
in centre, corrugated ? —_—_— Joun NICHOLAS. 

GRAY’S PATENT BARS. 
(To the Editor of The Engineer.) 
Sir,—Will any reader please inform us where we can get Gray's patent 
bars for steam oeilers ? C. anp C. 





SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in tewn or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0148. 64. 
Yearly (including two double numbers)... - £1 9. 0d. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur EncineEr Volume, price 2s. 6d. each 

The following Volumes of Tue ENGIngER can be had, price 18s. each: —Vols. 

5, 10, 14, 24, 25, 26, 88. 





ADVERTISEMENTS. ‘ 


pa. . ‘isements will be inserted 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE lysERTED UNLESS DeLiveRED BEFORE Six 0’CLOCK ON 
. Taourspay Evenine mv cach Ween. 
«", Letters relating to advertisements ishing department of the 


paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue Encixeer, 163, Strand. 





THE ENGINEER. 


FRIDAY, AUGUST 13, 1875. 














TRACTION ENGINES, 

THE application of steam power to a given purpose has in 
all cases but one been practically successful. ) mre an in- 
stance, with the exception to which we have referred, can be 
cited in which steam hasdisappointed the hopes of the inven- 
tor. Indriving mills, winding oreand coals, blowing our blast 
furnaces, pumping our sewage, propelling ships and rail- 
way trains, steam has more than fulfilled the anticipations 
of the engineer. On the other hand, from first to last, 
from the days of Cugnot to this moment, the application 
of steam power to the transport of goods or passengers on 
common roads has been one long record of disappointed 
hopes and baffled anticipations. It is true that a certain 
number of traction and ploughing engines are made every 
year; but the number is as oaliien compared with the 
vast extent of the roads on which traction engines might 
be worked. Not only in Great Britain, but in France, 
Germany, Russia, India, and America, the traction engine 
has not suffered for want of patronage. Engineers have 
seen from the first that if they could but produce a satis- 
factory machine it would be extensively adopted, and very 
considerable sums have been spent in the attempt to over- 
come defects and give the world a machine which would 
really satisfy all reasonable demands. It is, however, a 
patent fact that the traction engine trade of the world is 
practically in the hand at this moment of four firms— 
Messrs. A veling and Porter, of Rochester ; Fowler, of Leeds; 
Howard, of Bedford ; and Burrell, of Thetford. Messrs. 
Robey, of Lincoln, and Ransomes, Sims, and Head, of 
Ipswich, at one time devoted themselves energetically to 
render the Thompson engine a success, mechanically and 
commercially, but they long since abandoned the attempt 
in despair. We could name a large number of firms who 
at one time made traction engines, and found that the 
meant ruin. For quite half a century the most talen’ 
engineers have done all that li: in their power to apply 
steam to the propulsion of ¥.\,...cs 0 common roads, and 





without success. Possibly we shall not say too much if 
we assert that there never wasa machine on which so 
much time, money, and talent was spent with so little 
satisfaction as on the traction engine, or common road 
locomotive. Its history, as recorded in the Patent-office, 
is eventful and replete with interest; it forms an in- 
structive and almost unique episode in the annals of inven- 
tion. 

Engineers seldom know when they are beaten, and if we 
asserted that steam never could be applied to road locomo- 
tion with wholly satisfactory results, very fewof ourreaders 
would accept the proposition. We have no intention, 
however, of making any statement of the kind ; on the 
contrary, we venture to believe that it may yet be found 

ible to produce a really satisfactory road locomotive. 
ut before any prospect of success can attend the labours 
of the engineer in this direction he must make himself 
master of a very complex subject. He must thoroughly 
understand not only what are the requirements which a 
traction engine must satisfy, and the means by which they 
may be satisfied, but he must also realise the nature of the 
multifarious difficulties which he proposes to overcome. 
Some of these are mechanical, others are commercial. We 
do not use the latter word with reference to money troubles, 
but to the pressure, exerted by his customers, too often 
put on the engineer, to provide them not with what he 
thinks best, but with what they think best. The rock on 
which traction engine builders have split has been the 
attempt to do too much. Instead of resting satisfied if 
their engines did but one thing and did that well, they 
have been called upon to devise, and have, under pressure, 
and against the dictates of their own judgment, produced 
engines which should not only haul goods on the road, but 
plough, thrash, and drive general machinery. It may be 
argued that the power of discharging this combination of 
duties entails no complication, and in nowise renders 
an engine more costly or more liable to break down. 
To this we demur. Any one who has arrived at an 
adequate idea of the difficulties of designing a good 
traction engine will unite with us in holding that it is 
infinitely better in every respect to devote the machine 
to the fulfilment of a single duty, and to rest con- 
tent if that duty is well performed. We,do not dispute 
that engines may be and are built which will haul goods, 
plough, thrash, or drive other machinery, and that they, 
on the whole, perform their duties very fairly. But it 
would be folly to assert that such engines meet every pos- 
sible requirement, unless we are also prepared to maintain 
that the demand for the most perfect traction engine is 
and must be so small, that the few firms we have named 
are able, unaided, to supply it. On the contrary, it is per- 
fectly well known that if something better than anything 
‘yet made, could be put intothe market there would be a large 
demand for it, and traction engines would be made all over 
the kingdom, except in three or four places only. We do 
not assert that such engines as those made by the firms we 
have mentioned are not satisfactory up to a certain point, on 
on the contrary, the fact that these engines are in good demand 
and freely purchased, goes toshow that they are liked, but there 
arealso, beyond any doubt, defectsin them which renderthem 
unsuitable for special purposes. For example, not one 
firm in Great Britain build a road locomotive suitable for 
light, quick traffic. Such wry have been built, but they 
are buiit no longer ; a speed of about 34 miles an hour is 
the most that can now be reckoned upon. The makers assert 
that this is the proper speed for a traction engine ; they 
are no doubt right so far as concerns their own practice, 
and they have a very powerful argument to urge in the 
fact that quicker speed traction engines have not, up to the 
present moment, proved a success. But no one can assert 
with propriety that a satisfactory quick speed traction 
engine would not be in demand, nor can they deny that 
the introduction of such an engine would extend the use- 
fulness of steam. Again, the consumption of coal by 
traction engines is very heavy considering the wark done, 
and this, although the consumption is—thanks to the ability 
of those who build modern traction engines—really ex- 
tremely moderate per indicated horse-power. Can it be 
asserted that it is impossible to produce an engine which 
will burn say 301b. of coal per mile instead of 50 Ib. in 
performing a given duty, or that such an engine would 
not be, ceteris paribus, more saleable and more satisfac- 
tory than existing engines? We need not illustrate our mean- 
ing further. Our contention is, that although the modern 
traction engine is of its kind very nearly perfect, that that 
kind is not that for which an extensive or popular demand 
can ever arise, and that it is limited in its usefulness in 
various ways—so limited indeed that it by no means may 
be re; as a satisfactory solution of the problem of 
working goods and passenger traffic on common roads by 
steam, 

Once we have arrived at the conclusion that another 
type of engine is required, and that it may be pos- 
sible to produce it, we may consider ourselves to be in a 

ition to examine the conditions which must be observed 
in producing the new machine. In dealing with this sub- 
ject, and endeavouring to indicate not only what is wanted 

ut how to supply the want, we shall avoid the mistake 
too often made by the public, and instead of speaking of 
an engine of multifarious duties, we shall refer to a machine 
which will pretend to perform but one duty, namely, the 
hauling of goods on a common road. The first essential 
in such an engine is a really good boiler, and we do not 
assert too much when we say that one half the improved 
traction engines which have been made have failed because 
they were deficient in this respect. Boilers are used which 
are either too small or of defective design, and they 
have been hard fired, by which great waste of fuel was 
entailed, and the speedy destruction of the fire-box rendered 
certain. After a review of all that can be advanced on the 
subject, we conclude that nothing can possibly be gained 
by departing from the locomotive type of boiler, with a 
few modifications to adapt it to ally roads. The fire- 
box must be lower—and with it of course the tubes 
—than would be admissible on a railroad, but thig is a 
matter of detail, which — itself. Some advan 
would probably be gained by conforming more closely 





to railway practice in the dimensions of the tubes than 
is now the rule. A two-inch tube could be used just as 
well as one of three inches ; and as the tubes must be short, 
an advantage could be gained in economy of fuel b 
using tubes of smaller diameter than those now os 
which vary between 2}in and Sin. with different ers 
and sizes of engine. Another point of vital importance is 
that the machine should be as free from complication as 
ible. The plague of the traction engine is the gearin 
y which the f ms are driven. It is this gearing whic 
introduces unnecessary weight and complexity, and it is the 
gearing that is certain to break down, if anything gives 
way. In opposition to the existing practice, we would 
provide the traction engine with but one s instead of 
two. It will be argued that without a dead slow speed it 
will be impossible to get the engine out of a hole. Pre- 
cisely so. The traction engine of which we are speaking is 
intended to disc’ its duties on good highways, and 
must not be taken into the fields, or seth to places 
where there are holes. The fact that engines are provided 
with a dead slow speed only begets temerity in the driver, 
and he gets his engine into all sorts of difficulties, relying 
on his slow speed to get him out again. If the engine is 
to be worked on good hard roads a second speed is not 
wanted. The cylinder—a single cylinder will do—should 
be made of ample proportions to work up the full power 
of the boiler at slow speed, steam being carried pretty well 
on in the stroke; and by using a large cylinder the ratio 
of the gearing may be so far reduced that when the engine 
is travelling without a load a fair s may be obtained, 
say four and a-half or five miles an hour, without running 
the piston at an unduly high speec. It is worth consi- 
dering, however, whether under the conditions it might 
not be better to abandon the ordinary type of engine 
altogether, and adopt some other more suitable for running 
at various velocities; and we are disposed to believe that 
something like the three-cylinder engine of Messrs. 
Brotherhood and Hardingham might be adapted to the 
intended purpose with very great success. 

We are not now writing a treatise on traction engines, 
and we cannot therefore do more than indicate in very 
general terms the points of difference between a traction 
engine proper and that now in use, which last is specially 
designed for going over soft land, and doing many things 
besides hauling wagons. We have already suggested the 
abandonment of double power, and the adoption of a 
different type of engine. Another change we advocate is 
the assimilation of the whole machine in eral form 
to that of railway locomotives. Let the engine’ be placed 
below the boiler instead of above, let the fiy-wheel be 
either got rid of altogether or reduced in dimensions to 
the smallest practicable limit, and we at once strip the 
machine of half its terrors for horses. It is essential that the 
road wheels should be fitted with springs. This presents 
no difficulty, and the advantages to be gained are very 

eat. To only one other point shall we refer just now. 

f a satisfactory design for a four-coupled road _loco- 
motive could roduced, something worth having 
would be gained Carlene devices for securing the re- 
quired end have been proposed, but none are, in our 
opinion, satisfactory, all involving the use of toothed gear- 
ing, and being more or less, but generally more, compli- 
cated and objectionable. 


TECHNICAL EDUCATION IN RUSSIA. 


Ir has not been from the want of the raw material, but 
rather from lack of means, and knowledge how to utilise it, 
which has obliged Russia hitherto to import so largely 
from other countries, especially our own. ing, similarly 
to all semi-civilised nations, unable to avail herself of her 
own resources, she has been compelled to depend upon her 
neighbours for those materials and commodities which are 
indispensable to the establishment of a system of steam 
locomotion, the. development of her mineral wealth, and 
the increase of her industrial capabilities. The Vienna 
Exhibition afforded proof that, within the last few years, 
Russia had made great strides towards the utilisation of 
her own natural products. Recent mineralogical surveys 
have discovered the existence of numerous iron deposits 
and coal beds, and it is not an uncommon circumstance now 
for the Government to specify that home products alone 
shall be used in the execution of certain contracts for 
engineering works under its jurisdiction. In the — 
working of these new fields of industry, especially of those 
relating to iron, in the employment of the best and most 
modern mechanical appliances, in the application of all the 
resources of art and science, in the extension of the railway 
and telegraphic system, and in the promotion of scientific 
and technical education, lies, in an engineering and 
constructive point of view, the future prosperity of this 
vast empire. The industry of Russia is no longer, as it was 
wont to be, in the hands of strangers. Under the present 
régime great encouragement is given to public education, 
and to every measure which tends to promote the material 
prosperity of the country. The national progress in the 
arts and sciences, and in those branches of mechanical 
knowledge which have done so much for other countries, is 
carefully watched over, and no expense has been grudged in 
the establishment and maintenance of schools, universities, 
and institutions of an exclusively technical and professional 
character. 

Since 1871 the plan which appears to have been adopted 
with respect to public instruction is one which embraces 
the usual subjects, or, in other words, the groundwork of a 
liberal education, in very nearly the same sense as it is 
understood by ourselves. Thus, while the classical or dead 
lan are retained as the fundamental part of the 
curriculum, the mathematical and physical sciences, as well 
as modern lan , receive a large share of attention and 
favour. In this manner the student, having completed 
the course, is well prepared either to enter one of the 
universities, or one of the technical institutions, there to 
devote himself to those special branches of study which 
are to constitute the theoretical basis of his future profes- 
sional career. It must be acknowledged that educatien of 
so high and meritorious a character does not prevail in the 
inferior or second-rate Russian schools ; but ten years ago 
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vigorous efforts were made by the Government to raise the 
standard, and time will, no doubt, show that they have been 
successful, In order to meet the requirements of a very 
large class of young persons, who are unable from many 
causes to devote more than a certain number of years to the 
uisition of purely theoretical and fundamental know- 
ledge, but who must, at a comparatively early age, receive 
direct technical training, the State schools were established. 
The course of instruction in these schools is so 
that, if the student chooses to avail himself of the advan- 
es of the highest class, he is fitted, upon quitting the 
school, to engage in active professional pursuits. On the 
other hand, * may, if he desire, complete his technical 
training at one of the higher institutions. But, as Russia 
— only two of these first-class establishments, one at 
oscow and the other at St. Petersburgh, the value of the 
State schools which are in different of the empire is 
very much enhanced to those who reside at a distance from 
these cities, It is worthy of notice that in these State 
schools the study of two modern-spoken languages is made 
obligatory. There are over thirty of these schools in ope- 
ration, and the demand for them is on the increase. They 
are maintained in some instances at the sole charge of the 
State. In others they are altogether supported out of 
local funds, and in others, again, the cost is divided between 
the two. 

If we omit the schools of an especial character devoted 
to the education of candidates for the various departments 
of the public service, the two establishments already 
alluded to represent in Russia the two foci of high-class 
professional and technical training. The course of instruc- 
tion is both theoretical and practical, and the object in 
view is to turn out both civil and mechanical engineers 
sufficiently well qualified at once to earn their own living. 
The great difference between our own and the Russian 
engineering schools is that in the former little or no practi- 
cal knowledge is attained by the student, whereas, in the 
latter, the lecture-room and the workshop are, so to speak, 
combined in one. The greatest attention is bestowed upon 
the details of practical work, so much so that the majority 
of those quitting the school find immediate employment in 
one position or another. Recently the terms of admission 
into the institution at St. Petersburgh have been rendered 
more stringent, and the course of training extended from 
four to five years. The candidates must have d their 
sixteenth birthday, sothat on quitting the establishment and 
seeking situations they are sufficiently mature in age. There 
are over a thousand students at this institution, a certain 
number of whom are on the foundation as free students, 
and about two hundred of whom, from similar causes, are 
exempted from paying the fees. First and second-class 
diplomas are granted to such of the students who pass the 
requisite examinations, and whoare inconsequence not liable 
to personal taxation nor to military service. Should any 
of the pupils subsequently accept a situation in any of the 
technical departments of the State, they attain after some 
years of service a subordinate grade of a 

Although established at Moscow nearly half a century 
ago as a school of arts, trades, and manufactures, it is only 
within the last half-dozen years that the present institution 
has oceupied’a position similar to that of its cotemporary 
at St. Petersburgh. In its earlier days the theoretical 
instruction imparted was of a very elementary character, 
and the object seems to have been rather to turn out good 
ordinary workmen, such as shoemakers, tailors, house 
painters, tinkers, and the like, than to educate them to 
take the responsible situations of masters and foremen. 
Since the period already mentioned some of these trades 
have been abolished, and a superior and more liberal pro- 
gramme of study adopted. The whole course extends 
over aterm of six years, part of which is passed in the 
lecture-room and part in the workshops. Should any 
student evince a decided incapacity for tensiting by the 
higher theoretical classes, he is removed into the workshops 
to learn a trade, and upon quitting them receives a certi- 
ficate attesting the degree of competency to which he has 
attained. Those who pass sanneiiie through the entire 
six years’ probation receive a diploma of merit. It must not 
be supposed that no pecuniary results ensue from the 
labours of the students during the term of their practical 
instruction. On the contrary, a very considerable sum is 
annually added to the funds of the institution accruing 
from the execution of orders for work of various descrip- 
tions. In drawing attention to the means possessed by 
Russia for the technical and professional training of her 
people, we must include among them the Imperial Insti- 
tution of Mines, founded at St. Petersburgh more than a 
century ago by the Empress Catherine. Five years is the 
term of the whole course of study, of which three are 
devoted to general education, and two to especial branches 
and outlets subjects. During the vacations the students 
make excursions of a geological and mineralogical charac- 
ter, pay visits of inspection to workshops and manufac- 
tories, and carry out surveying operations both above and 
below ground. Detailed reports of these visits and sur- 
veys, accompanied by plans and drawings, are prepared 
for future examination. The especial course is divided 
into two sections, and the student must select for good one 
or the other before commencing it. The first section pro- 
vides for the training of mining, and the second of metal- 
lurgical engineers. Before entering the institution the 
candidate must possess a qualifying certificate from a 
middle-class school, and also pass an examination to show 
that he has attained sufficient mathematical knowledge to 
hold his own with his brother alumni. At the final exa- 
mination, to which under certain conditions outsiders— 
whether natives or foreigners—are admissible, a diploma 
of engineering is conferred upon the successful candidates. 

When it is borne in mind that most of the inventions 
and manufactures relating to modern engineering and con- 
struction have emanated from our own country, it is not 
surprising that the study of the English lan should 
be so greatly pcheactoe | in these technical establishments. 
The Russians have a remarkable aptitude for foreign tongues, 
and omy familiarise themselves with commercial an 
professional idioms. In all probability, these Russian 
institutions to which we have drawn attention will not 





arrive at their climax of prosperity and utility until the 
principles of primary education are more largely diffused 
among the population. Similarly to our own: selves, the 
whole scale education among the masses in Russia 
uires raising. This is a result which is not achieved in 
a day, but when once the proper measures are put into 
operation every day brings us nearer to the goal. 





THE BELGIAN IRON QUESTION AGAIN. 

Ir was not to be expected that the Belgians would allow the 
trenchant criticism upon the quality of their iron which Mr. 
William Farnworth delivered to the South Staffordshire Mill and 
Forge Managers’ Association, of which he is the vice-president, 
to go uncanvassed. Nor have they. On the behalf of Belgian 
iron firms, a Belgian paper has drawn attention to the extent of 
business which is being done by that country in iron of different 
descriptions, and has inquired why this should be if their iron is 
as bad as Mr. Farnworth has represented it. Moreover, it is 
hinted by the same authority that Mr. Farnworth has not really 
visited their ironworks. Cudgels have now been taken up in Mr. 
Farnworth’s behalf by Mr. Smith-Casson, who has the manage- 
ment of the finished ironworks of the Earl of Dudley, and also 
by Mr. George Adams, proprietor of the Mars Ironworks, near 
Wolverhampton. Both these gentlemen were in Belgium at the 
same time that certain ironworks there were visited by Mr. 
Farnworth, and when the other day they were at Crewe with the 
Staffordshire Ironworks Managers they both supported the views 
which Mr. Farnworth has expressed. Mr. Smith-Casson, as the 
result of his i ion of the Belgian ironworks, classed the 
quality of the iron there produced with that of South Wales, 
Mr. Adams said he had lately seen some Belgian sheets in 
London, which had been sent for galvanising purposes, so inferior 
in quality that he picked several holes in them with his penknife. 
He knew several firms, he said, who had tried samples of Belgian 
iron, but notwithstanding that the price was lower than that of 
the English iron, they would not again order ; and one firm had 
refused to pay for the iron the Belgians had sent them, for the 
reason that it was so bad they could not use it. Mr. Farnworth 
went fully into the Belgian criticism upon his paper; repeating 
all that he had said before, and maintaining that if the Belgians 
were doing the business which had been claimed on their behalf, 
they were doing it because the inferior quality of the iron enabled 
them to quote lower prices than the English makers were com- 
pelled to ask. In the course of his remarks he said that it might 
be, that if, as had been asserted on behalf of Belgium, 6000 tons 
of sheets had been sent from the mills in that country to the 
North of England without any of them having been rejected, 
that fact, no more than the rest which had been cited by his 
Belgian critic, was proof of the excellence of the iron, inasmuch 
as he had learnt that the sheets sent from Belgium to the North of 
England were common nail sheets. The sheets branded “ R. G.,” 
with which it had been asserted Belgian sheets were competing 
advantageously in Holland, were not, Mr. Farnworth contended, 
made it England. As with respect to these, so also in relation to 
other sheets which were perhaps being displaced by those of 
Belgium, the inferior quality of the Belgian make suited the 
purposes for which they were being purchased ; even as certain 
Belgian girder-plates which were being used in England, though 
they were far from sound, yet suited the purpose for which they 
were used. With pig iron which is not good, and with indif- 
ferent labour, the Belgian ironmasters could not but produce 
poor finished iron. No doubt Belgium had made rapid strides in 
ironmaking, and to their credit the ironmasters of that country 
were following closely in the track of the English makers, but 
he re-asserted that South Staffordshire has nothing to fear from 
Belgium so long as it upholds the quality of its product. 


MECHANICAL AIDS TO PUDDLING. 


Wr. note that ironmasters, who are not experimenting with 
rotary furnaces, are still casting about for a means of puddling 
their iron with as little manual labour as is practicable. ‘The 
difficulties arising out of the want of enough puddlers sufficiently 
skilled to do their work properly, is driving the finished iron 
trade in most parts of the kingdom to seek mechanical aid, which 
they would otherwise not be anxious about. When men have 
once set up a plant, there is a pardonable reluctance to interfere 
with it, so long as it can be made to serve the purpose for which 
it was originally designed. Single-hand puddling furnaces were 
well enough when the demand for iron was less than now, or 
when meu were more abundant in proportion to the demand ; but 
now that the aggregate of the requirements of the iron-consuming 
world is vast, and puddlers are scarce, it becomes a necessity 
that a method of making finished iron in its early stages should 
be adopted by which a larger quantity than heretofore may be 
got out in the same time. Moreover, such is now the competition 
in the manufacture of iron, both at home and abroad, that rigid 
economy must be emforced. Where, therefore, ironmasters are 
not prepared to adopt revolving machinery, they are seeking out 
and adopting the best form of double furnace, worked in part by 
machinery, and possessing a heating chamber for warming the 
pig iron before it is thrown into the puddling furnace. One such 
furnace is known in Yorkshire as the “Joe Pickles’ furnace— 
Mr. Pickles having been a millwright in the service of the Kirk- 
stall Iron Company, by whom the furnace is made. There is 
nothing remarkably striking about it, but practical men are 
giving increased attention to it, and it.is now being adopted 
outside Yorkshire. The furnace has an opening on each side, so 
that two men can be simultaneously employed upon it. In a 
double furnace of this description the back wall, with all its cost 
of fettling and frequent repairing, is dispensed with, and by 
reducing the area to be heated, there is economy in the consump- 
tion of fuel. The pigs are heated in a chamber on each side of 
the flue. The puddling machine consists of a frame fastened to 
the outer plates of the furnace. Upon this frame is fixed a 
small steam engine, which is arranged so as to move a beam up 
and down. From each end of this beam a crank is worked, 
having at its extremity a forked swivel, and in this the rabble or 
tool is fixed. The vertical movement of the beam gives a hori- 
zontal motion to one end of the crank to which the tool is 
attached, so that instead of the puddler or underhand having to 
work the iron while it is in a fluid state the machine does it, and 
all the workmen have to do is to change the rabble when it 
becomes too hot, and replace it with a cold one. By lifting it 
out of the swivel fork, this is done without stopping the machine. 
The arrangement is such that the tool working on one side of the 
furnace cannot come into contact with the tool working on the 
opposite side, for as the one is going into the furnace on one side 
the other is making its outward stroke, and while one is working 
at the fire end of the furnace the other is working at the fire- 
bridge end. By an ingenious contrivance the machine causes the 
tool to work four strokes in each jamb before it returns on its 
journey across the furnace. The advantage of this will be seen 
when it is considered that the tool must pass over the middle of 
the furnace twice to reach alternately each jamb once. The fur- 
nace has water boshes around it to prevent the fettling from 





working out so rapidly 9s under the old arrangement of the 
single furnace. Messrs. E. P, and W, Baldwin, who have finished 
ironworks at Stourport, and Dudley, and Wolverhampton, are 
those who have most recently adopted the “ Joe Pickles” furnace 
we have described. 


IRONMAKING IN THE CENTRAL PRESIDENCY, 

Mr. Watter Ness, who, it will be remembered, went out 
some time ago on behalf of the British Government to superin- 
tend the development of the Worrora coal-field in India, has 
just sent a communication, dated Worrora Colliery, Central Pre- 
sidency, June 29th, to the South Staffordshire Mill and Forge 
Managers’ Association. He says he has now in hand the ques- 
tion as to whether the coal, and ironstone, and iron ores of India 
can be profitably utilised. Ere this he expected to be ready to 
have made his tests on a practical scale, but he says, “I have 
such awkward hands to deal with that I am six or eight weeks 
short of that.” When, however, he has got into what he terms 
real iron, he promises to send the association a copy of his notes, 
Mr. Ness, who is not only a mining engineer, but also a metal- 
lurgical chemist, has had enough experience in the making of 
iron commercially to depend too much upon any results he may 
obtain in his laboratory; but he is not without encouragement 
that his commercial tests may be all that he would desire, seeing 
that his scientific experiments have been cheering. Mr. Ness 
has made many tests on a laboratory scale, and these convince 
him that it is only a matter of adjustment in parts to get a 
result that will be a commercial success. The readers of THE 
ENGINEER will not be surprised to hear that Mr. Ness does not 
expect to be able to do without the aid of machinery in the 
puddling of iron in India. Upon this subject he says, “I need 
not tell you that with weak native labour, and a climate such as 
this, hand puddling will not suit, neither do I think it will 
be necessary; but I cannot say more just now.” Mr. Ness is not 
the man to be daunted by trifles, and we think that if it is pos- 
sible for iron to be made from native ores and with native fuel, 
in such a climate, and with the aid of the labour which the district 
provides, Mr. Ness will accomplish it. The Government of 
Great Britain may look forward to considerable saving in those 
items of their expenditure which now relate to coal and iron 
required in certain portions of our Indian Empire. The time of 
such economy has not, however, yet arrived; and British iron- 
masters have not therefore much cause to fear any conspi- 
cuous falling off at an early day of their trade with British 
India. 

THE CREWE LOCOMOTIVE WORKS, 


A MILL for producing rails upon the triple roll system is being 
laid down at the Crewe Railway Works, where likewise old steel 
tires are being cut up, reheated, and rolled into strip for the 
making of locomotive tubes. These are being made from the strip 
by Messrs. Russell, of Wednesbury, and they are being used up 
at Crewe. As much as possible steel, both new and reworked, is 
being employed at Crewe instead of iron, of which at one time, 
puddled by Danks’ furnace, the frame plates were being rolled 
by the company. One hundred tons of these plates were made 
by this machinery, which was subsequently set aside, Mr. Webb 
having determined to use steel for such work. The Danks 
machinery, however, is kept in working condition, and capable of 
being set on at very brief notice. Steel is being largely pro- 
duced at Crewe, alike by the Bessemer and the Siemens-Martin 
processes, and, as may be imagined, the bulk of it is going into 
rails, Nevertheless iron rails are still being rolled there, mainly 
out of the old iron rails which have been supplanted by steel—a 
use being found for the iron rails upon those portions of the 
system where the wear and tear is not very great. In nearly all 
the existing departments, notwithstanding the great recent 
development of the operations, the Crewe Works are being 
extended. 


CHAIN CABLE TESTING, 


ExPeRIMENTs of much importance to the producers and con- 
sumers of chain cables and anchers have just been conducted 
in the Midland district. Chainmakers in that and other districts 
have for some considerable time felt dissatisfaction at the method 
employed in testing their chains, and recently a deputation 
waited upon a committee of Lloyd's and the Board of Trade, to 
see if the existing regulations could not be modified. The 
matter having been considered, it was agreed that the chairman 
of the committee and a number of other gentlemen should 
visit the chainworks in the district, and the testing house of the 
company, for the purpose of seeing what could be done. On Satur- 
day morning Mr. Chapman, chairman of the committee, and several 
of the directors visited the works of Messrs. Wright and Co., of 
Tipton, and were there met by a number of local chainmasters. 
The party having inspected some new machinery for binding the 
links of special best best cables, and the manufacture of Martin's 
patent self-canting anchors, they visited the proof house at 
Bloomfield, belonging to Messrs. Lloyds. A best best cable, the 
manufacture of Messrs. Parks and Ross, was tested, but pre- 
sented no fracture after being submitted to the full breaking 
strain required by the Act of Parliament. Upon a more severe 
test being applied a slight flaw occurred, which was considered to 
he sufficient to cause its rejection. Another test was applied, 
viz., a strain of 80 per cent. above Admiralty proof, and the 
consequence was the chain was broken asunder. The same 
afternoon a private meeting of the committee from Lloyd’s, and 
a number of chainmasters, was held at Dudley, when we learn 
that the discussion as to the grievances of the trade was both 
long and animated. One or two important matters could not 
be settled, though several minor questions were determined 
upon an amicable basis. One question that was not settled was 
whether the public should be present at the testing of chains or 
cables ; and another was what was to be understood by “break- 
ing strain.” It was held by the chairman that the words 
“breaking strain” meant “proving to destruction,” whilst 
Lloyd's representatives contended it meant the slightest crack 
perceptible by aid of a magnifying glass. Ultimately it was 
decided to consider the questions on a future occasion, the date 
to be fixed in London. 
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BELGIAN IRON IN ENGLAND. — Official Belgian returns show 
that in the first half of this year Belgium exported 7727 more tons 
of iron of various kinds to Great Britain than in the corresponding 
period of 1873. 


FIELD ARTILLERY EXPERIMENTS AT DARTMOOR.—The series of 
trials of the effect of the fire of our service horse artillery and 
field artillery on broken ground eye the conditions of 
actual warfare, is now in i, e prey objects are the 
trial of the relative effects of shrapnel shell with time and 
percussion of common shell burst with powder, and also with 
gun cotton with the ing space filled with water, and the 
cotton fired by a detonator ; the Senay f Oh. Seapenane 
finder, as compared with the em ent of i ual judgment 
and trial shots to ascertain the of an enemy. It is 
proposed to review the result of these experiments when the series 
is completed. ry ee 
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INDIAN RAILWAYS. 


Comparative Statement of Fuel Cost and Consumption, &c., for the Half-year ending 31st December, 1874. 

































































| english or Australian coal. Native coal, Wood. | Coke. | Patent fuel. Total fuel, 
RAILWAYS. Quan- Cost. Price | Quan-| Cost. | Price | Quaa- Cos Price Price Prico Quan. | mesg “Price 
| per ton. | tity. | | pete tity. | ue per ton. ay oo en ‘Qty mee per ton. | tity. | Cost. per ton. 
Sess Waitin Wott Tons, £ |£ d.|Tons.| £ r 8. sm lg 2 ies ££ = ory £ 8s. 4, Tons. | £ £84 
DE cash, 9th; Ges, aed tld, ee ee — — —_ 22,1200 6 7} * 7 2! —| — |=] — | 66,668 22125 /0 6 73 
nw os. eas ck ee See a ra 08 61261 7 8| oe | mS |— a ee eS PS 4,428 6126|1 7 8 
Great Indian Peninsula Railway . |22,766 61,126 2 18 9 | 5856 64851 4 2} 839 481010 3}188754992 17 7; —| — | 90,848) 78471 [2 7 7 
Madras Railway ...0 10.0 ccc cee ces cee oes 5,876 13,798 211 4; — | — — | 99,878 122700 . 24) sel 6773 2 5 | 1st 2872 310 | 85,602) 27,082 0 15 24 
Bombay, Baroda, and Central India Railway ... ... | 8,303) 20,689 a 910; — _ | ai ep 9 8 | —|-- - |— | — — ts 20,799 |2 8 9 
Scinde, Punjaub, and Delhi Railway... ... .. ..| — _ os 5,233, 12,8432 9 1 1400 sso 9 2) — “~ Mined | | -| — 19,528, 19,408 |0 19 10} 
South Indian Railway... 0.00.60... css ce see | 2,842) 5,966 210113) — | — - saad as 10 2| 1211211 0|— oe 8,777, 6,698 1 15 6 
Eastern Bengal Railway... 1. ese ese see ee | —_ — | 6914) 56440 16 4 18) wb “a es l<oles} =. 083) 5,658 |0 16 33 
Oude and Rohilkund Railway ... 0. eo. ve | _ - 145 47114 1 16,881] 4,483 ml— —-|} -— |j-|-] - 16,526 6,730 |o 8 2 
Totals and averages ss 88,787) 101,579 219 4 88, 730 53,4650 12 0} 03,088 26,604 0 8 5} 2105 610932 18 of) 181) 28732 3 10 192,841 188,044 e 19 6} 








Comparative Statement of Fuel Cost and Consumption, &c., for the Half-year ending 31st December, 1874.—(Continued.) 






































} 
Fuel cine oot, © at a percentage of _| Locomotive cost, Locomotive cost Work done, per open mile. 
Fuel cost | .onsumed Py ay (ex. fuel). 
RAILWAYS. a per train | Locomotive Working | Gross | Amount, (Per traint ipa train Train miles Gross No. of | Tons of 
; mile. cupeneee, | cost. eos mile. | Amount. |"" ile. run. _| receipts. |} gers.) goods, 
| | 
a. Ib. rT a. “Ee £ 
Hast Indian Railway ... 2... ... so sce coe ove 1-78 50-08 15°35 4-49 1+79 | 144,189 11-60 122,064 9-82 | 2330 966 2223 583 
Do, do. Jubbulpore line... ose cse nee tee ee 6-60 44°55 | 87°46 18-89 | 7-87 | 16,855 | 17-63 10,229 | 11°03 994 348 496 224 
| | | j | 
Great Indian Peninsula Railway ...  ... wee ee | 10°72 42-02 | 42-83 | 15-72 10-69 171,558 | 25-04 98,087 | 14-82 1287 538 1202 260 
| | | 
Madras Railway. ...0 co cco coe sce ce cee one 6-33 77°82 | 44°40 | 14-91 | 10°00 60,883 | 14°26 33,851 | 7°93 1196 315 1637 231 
’ 
Bombay, Baroda, and Central India Railway ... ... | 11°54 44-16 | 60°13 15-82 11°31 41,489 | 23-01 20,690 11°47 1011 430 4328 208 
| | | 
Scinde, Punjaub, and Delhi Railway ... ... ... | 6°78 63-68 | 33-43 | 9-88 | 7-18 | 58,050 | 20-28 | 38,642 | 38° 50 1016 400 1588 280 
South Indian Railway... ... ... sso soe see one 9-62 50°63 | 53-44 24-57 =| : 14°46 12,534 | 18-00 5,836 | 8-38 894 248 4161 342 
Eastern Bengal Railway ...  ... 0.0... soe ove 4°78 54°65 32°75 6-20 3-18 17,267 | 14°59 11,612 | 9°81 1798 1124 4721 860 
Oude and Rohilkund Railway ...  ... 0 se see oes 4°81 110+28 83+ 37 9°25 | 6°40 20,167 | 14°42 13,437 9°61 622 195 1901 172 
Totals and averages ... ... .. «| 5°80 55°52 | 34-66 | 11408 | G15 | 542,492 | 16-73 b ices hen ‘i 1382 548 2020 337 
| 

















The information on which these tables are based has been derived almost a 
from the recently published reports of the companies. For the ae a — 
and the State lines the information is not at fend. Probably some of 
by the Madras and South Indian lines was native, but this is not stated in “- 
accounts. 

It is generally considered that three tons of wood are about equal to one ton of coal. 
If this rule were applied in those cases in the above table, where wood was largel 
used, it would reduce the fuel consumption per train mile in Ibs, on the Madras Rail- 
way to 24° 28 ; on the Scinde, Punjaub, and Delhi Railway to 32°60; and on the Oude 
and Rohilkund ew to 37°40. It will be seen that fresh native coal is not greatly 





inferior to English coal used many months after it has been raised. The above prices 
are for the cost of fuel when it reaches the lines of the various companies, and do not 
include any ch for carriage over their own lines. The Jubbulpore branch of the 
East Indian Rallway i is, however, treated as a foreign line, and the carriage of coal 
over the main line for that branch is charged in the above fuel cost. The cost of coal 
on the Bombay and Baroda Railway also includes for a portion of the tonnage the 
charge for carriage over the Great Indian Peninsula Railway from Boree Bunder to 
Parel. The great advantage in economy of working where cheap native fuel is avail- 
able is shown most strikingly in these tables, especially in the cases of the East Indian, 





Eastern sane nteei and Oude and Rohilkund dssisctin 








INDIAN RAILWAYS. 


Comparative Statement of Open Mileage, Train Miles Run, Gross Receipts, Working Cost, Net Sane, 6 Gummant Interest, No, of Passengers, and Tonnage of Goods 
Sor the Half-year ending 31st December, 























| Working cost, ——- Total No. of Tonnage of 
Average — rs | Net receipts, Estimated passengers goods, 
RAILWAYS, | open wr miles; Gross Met per cent. | guaranteed | ®t Profits | (.. season (Ex. carried 
n, receipts. Per cent. | receipts, : ; and A 
| Mileage. Amount. af geeclate of interest. | interest, onmtest ticket free 
ine | gy my holders). for revenue.) 
£ £ £ aia £ £ 
| | Surplus, 
East Indian Railway ... 01... see see cee ove | 1280 2,982,168 | 1,236,480 | 492,327 39-82 744,103 110-8 =| = 671,112 72,991 2,845,576 746,558 
Oe ae ae ae ee ee ee 224 226,642 77,859 44,086 56°62 83,778 42-3} 79,925 46,152 111,005 50,144 
Great Indian Peninsula Railway ... ... see aes 1278} | 1,644,380 | 687,321 | *467,345 68-00 219,976 38°38 573,470 353,494 1,536,709 881,613 
Madras Railway ... 12. ss soe soe ee see eee 857 1,024,766 | 270,309 | 181,250 67-05 89,059 85°5 | 260,717 161,658 1,402,588 197,582 
Bombay, Baroda, and Central India Railway... ... 4284 432,739 | 183,956 | 131,508 71°49 52,458 27°1 | 193,889 140,936 1,852,544 88,974 
Scinde, Punjaub, and Delhi Railway... ... ... 676 686,967 | 270,155 | 196,827 72°67 73,828 26°7 276,900 203,072 1,078,456 189,078 
South Indian Railway... ... 0. see see see eee 187 167,119 46,310 27,259 58-86 19,061 25 | 88,531 69,480 778,032 63,874 
| 
Eastern Bengal Railway ... 11. ses see see one 1584 284,028 | 177,586 91,219 51°36 86,367 115-2 | 74,959 11,408 745,895 | 185,918 
Oude and Rohilkund Railway ... 1... sss cee vee 540 335,677 | 105,128 72,748 69-20 $2,380 25°2 | 128,328 95,948 1,026,396 | 92,992 
Totals and averages ... 10. oe oss | 56293 | 7,780,486 | 8,055,054 | 1,704,064 55°78 | 1,850,990 58-0 | 2,387,331 986,341 11,872,181 1,896,783 


























* Permanent way materials used in maintenance to the value of £27,789 were charged to the Special R 1 Fund 





t ; including this amount the G. I. P. working cost was £495,084, or 72 per cent. of the receipts. 
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LETTERS TO THE EDITOR. 
We do not hold owrselves responsible for the opinions of our corre- 
on ential} 





ROTARY ENGINES, 
S1r,—Enclosed I send you a drawing of a engine superi 
to anything which has as yet been ‘ob ppp tony yl of 
interest to some of your readers. I invented and made a model of 
it in 1868, Its chief advantages are two—First, there are no large 
bearings, but simply two shafts, and the bearings are external, so 
that frictionin working parts isreduced to the minimum ; secondly, 
the engine is hee m9 — point, hy Ct hitherto been 
obtained in any single cylinder rotary. Fig. 1 is a transverse sec- 
tion; Pis the calle) phen fixed on the driving shaft D, and 
carried round with it ; I is the inlet for chamber M, and X is the 





exhaust; steam is admitted to the inner crescent chamber N, 
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had a bituminous odour, a thin oily film appeared upon the 
surface, and it was neutral to test poe. A careful qualitative 
analysis showed the presence, in the water solution, of iron 
ammonia, sulphuric acid, and traces of sulphurous acid and 
chlorine. Nitric and nitrous acids were searched for but could not 
be found. A separate portion of the rust was tested for carbonic 
acid, and it was found in considerable quantity. The water 
—_ was evaporated to dryness, and a small greyish residue 
was 

The result of the analysis suggests at once the causes of the rapid 
oxidation of the iron. The presence of carbonic, sulphuric and 
sulphurous acids, no matter how small in quantity, is sufficient to 
promote rapid corrosion. The source from which these substances 
are derived is evidently the escaping of the locomotive, 
which contain carbonic acid, carbonic oxide, moisture, and if there 
is sulphur in the coal, sulphurous and sulphuric acids. The 
chlorine and ammonia found may come either from the atmo- 
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through the driving shaft D, and hollow radial piston P; it ex- 
hausts from T into M, through the opening in the abutment 
cylinder at the back of the piston. Both crescent-shaped 
hanabors being used, it will be seen at once that as the piston re- 
volves the area under pressure of steam is always the same, and 
therefore a uniform motion and no dead point is the result; if 
worked expansively then high and low pressures overlap, so the 
motion is uniform still. The black shading shows the abutment 
cylinder seen in section in Fig. 2; itis keyed on the abutment 
shaft B H, and revolves with it. It may be worked at almost any 
speed, and with one or two pistons makes an excellent pump. 
CHARLES E. Moss. 
21, Castlewood Avenue, Rathmines, Dublin, August 5th, 1875, 





“ JARRAH ” TIMBER. 

S1r,—-In THE ENGINEER of March 12th, 1875, page 185, appears 
the subject of a paper read by Mr. J. W. Wilson, jun., on the 
After reading the remarks of the 
author in reference to the quick destruction of timber when used 
as a material for jetty and pier works, I am inclined to think the 
now famous “ Jarrah” (Eucalyptus Marginata) timber of Western 
Australia must be unknown to him. All experience with this 
timber has proved beyond a doubt that it will resist the attacks of 
the white ants and the ever-dreaded T'eredo navalis ; for durability 
it cannot be excelled, and when better known will be extensively 
usedl for piles, beams, telegraph posts, piers, jetties, shipbuilding, 
and harbour works. 

My own experience in connection with timber for twenty years 
in different parts of the world, and the very many evidences I have 
seen of the durability and immunity from the teredos’ attacks, 
leave no doubt in my mind of its great superiority. I have, how- 
ever, requested the Hon. Surveyor-General to forward to your 
office such statistical proof and information that he may have, and 
I will send you samples of this timber that have been exposed to 
white ants and Pts for many years, There are companies here 
now engaged shipping timber to New Zealand, South Australia, 
and other places, where the Jarrah timber is now well known and. 
appreciated. My corresy t, Mr. E. Eldridge—of Field, Son, 
and Co., 178 and 179, Blackfriars-road—can give you all particulars 
as to cost of this timber delivered in England. 

WILLIAM ELDRIDGE, 

Busselton, Western Australia, June 12th. 

[We have received the reports, which speak highly of the 
timber.—Ep. E.] 
MIDDLESBROUGH IRON TRADE, 

Sir,—I observe that on page 106 of your issue of the 6th inst., 
your North of England correspondent states that there is an 
inerease in the stocks in makers’ hands as compared with the pre- 
vious month. This, as you will see by the inclosed copy of our 
returns, which were issued on Thursday morning, is quite contrary 
to fact, there being a decrease of nearly 11,000 tons in the stocks, 
I need scarcely say that such an erroneous statement is calculated 
to do great harm to the trade at the present time. 

JOHN JONES, Secretary. 

Cleveland Ironmasters’ Association, Middlesbrough, Aug. 9th. 

a our own correspondent’s letter was written, it wasgenerally 
believed that facts were as he stated. Itseems, however, that there 
have been large deliveries ex other stores, which reduced the total 
stocks for the month to an extent unlooked for. With every 
deference to Mr. Jones, we must add that the returns were 
not made ible to our corr lent in time for publication, 


1 


as he would seem to suggest was the case.—Ep. E.] 











CORROSION OF TRON IN RAILWAY BRIDGES.* 
By Mr. WM. KENT, of the Stevens Institute of Technology. 


It has frequently been noticed that iron used in railway bridges, 
which is exposed to the smoke, steam and heated gases escaping 
from the passing locomotives, shows a = tendency to corrode 
than iron in situations not so exposed. In some cases the iron 
beams and rods on the Mgt part of the bridge have been found to 
be rusted to such a depth that the safety of the bridge is endan- 
gered. It is, therefore, important to learn the causes of this rapid 
corrosion, in order to know what steps must be taken to prevent it. 

A few weeks ago some pieces of iron rust, taken from a bridge on 
the Pennsylvania Railroad, were sent to the laboratory of the 
Stevens Institute by Engineer J. M. Wilson, of the Pennsylvania 
R. R., and the writer made a qualitative chemical examination of 
them, to learn whether such examination would reveal any of the 
causes of the rusting. 

The rust was in several pieces, or flat plates, some of which were 
as much as one-eighth of an inch in thickness. Some were quite 
friable, being onal y broken by the fingers, while others required a 
light tap with a hammer to break them. All of the plates were 
covered on the outer side with a thick coating of a sooty nature, 
which was no doubt finely divided carbon deposited from the 
smoke of the locomotives. In other respects the rust was in no 
way ——— to the eye from iron rust formed in the atmo- 
sphere under ordinary cir st: A portion of the rust was 
finely powdered, put into a flask, and distilled water, free from 
ammonia, added. The flask was tightly corked, and ex toa 
gentle heat for two weeks. The water was then filtered off, and 
was examined to find whether anything had gone into solution. It 














*A paper sented b: uest to the U.S. Board appoin ited to e1 amin 
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sphere, or from the water used in the locomotive. It would be 
interesting to know the action of each of the various gases above 
mentioned upon iron, to learn which of them has the greatest 
tendency to cause corrosion. The literature upon the subject is 
not extensive. One writer, however, Professor F. Crace Calvert, 
has conclusively shown that carbonic acid is a most active agent, 
in presence of moisture, to promote corrosion. I refer to papers 
describing his experiments, published in the London Chemical 
News, January 28th, and March 11th, 1870, and March 3rd, 1871, 
and also to his experiments upon the action of sea water upon iron, 
published int THE ENGINEER, August 25th, 1865, and Enyineering, 
December 20th, 1867. 

Among other interesting observations Prof. Calvert remarks 
that Claude Berdoulin first observed in 1683 that ammonia is 
formed when aérated water acts upon steel. In 1720 E. F. Geoffrey 
found that iron rust formed in the air contains moisture and 
ammonia. In his paper of March 3rd, 1871, Prof, Calvert states 
that iron rust is generally supposed to be a hydrated sesquioxide of 
iron, containing a trace of ammonia, but two analyses made by 
him show that its constitution is much more complicated. 

The following are the two analyses mentioned. The specimens 
were formed in the atmosphere, where they were carefully pro- 
tected from any source of contamination : 

Rust from Llan- 

—a gollen. 

i 


Ferric oxide 094 .. 92900 


Ferrous oxide .. .. 5810 6177 
Carbonate of iron .. 0900 0-617 
Silica .. wo 0196 .. 07121 
CS a oe ee -. traces. .. traces, 
ef ee ee ee ee ee 0°295 


Prof. Calvert asks the question: ‘‘Is the oxidation of iron due 
to the direct action of the oxygen of the atmosphere, or to the 
decomposition of its aqueous vapour, or does the very small quan- 
tity of carbonic acid which it contains determine or intensify the 
oxidation of metallic iron?’ To reply to it, he made a long series 
of experiments by exposing perfectly cleaned blades of steel and 
iron to the action of different gases. Aftera period of four months, 
the blades showed the following results :—Dry oxygen, no oxida- 
tion; damp oxygen, in three experiments one blade only was 
slightly oxidised; dry carbonic acid, no oxidation; damp carbonic 
acid, slight appearance of a white precipitate upon the iron, found 
to be carbonate of iron; dry carbonic acid and oxygen, no oxida- 
tion; damp carbonic acid and oxygen, oxidation very rapid; dry 
and damp oxygen and ammonia, no oxidation, 

These facts tend to show that carbonic acid, and not oxygen nor 
aqueous vapour, is the agent which determines the oxidation of 
iron in the atmosphere. Prof. Calvert also made experiments upon 
iron immersed in water containing carbonic acid, in sea water, and 
in very dilute solutions of hydrochloric, sulphuric and acetic acids. 
In one case a piece of cast iron placed in a dilute acetic acid solu- 
tion for two years was reduced in weight from 15°324 grammes to 3. 
grammes, and in specific gravity from 7°858 to 2°731, while the bul 
and outward shape remained the same. The iron had gradually 
been dissolved or extracted from the mass, and in its place 
remained a carbon compound of less specific weight, and small 
cohesive force. The original cast iron contained 95 per cent. of 
iron and 3 per cent. of carbon, the new compound only 80 per cent. 
of iron and 11 per cent. ofcarbon. Iron immersed in water con- 
taining carbonic acid was also found to oxidise rapidly. Prof. 
Calvert states that the oxidation in this case was not due to the 
fixation of the oxygen dissolved in the water, but to oxygen 
liberated from the water by galvanic action. The occurrence of 
we collected above the liquid in the bottles proved this suffi- 
ciently. 

When distilled water was deprived of its gases by boiling, and a 
—_—. blade introduced, it became in the course of a few days here 
and there covered with rust. The spots where the oxidation had 
taken place were found to be impurities in the iron, which had 
induced a galvanic action, just as a mere trace of zinc placed on 
one end of the blade would establish a voltaic current. 

With these researches of Prof. Calvert before us we have no 
difficulty in accounting for the rapid oxidation of iron in railway 
bridges. All the conditions necessary to promote corrosion are 
present, The carbonic acid and moisture escaping from the loco- 
motives would themselves be sufficient; but when to this we add 
the sulphuric acid and chlorine, both of which were found in the 
analysis, we have when they are dissolved in the moisture, an acid 
or a saline liquid capable of the most energetic action. Further- 
more, the presence of the carbonaceous deposit has no doubt a 
tendency to assist the corrosion, both by its acting as a nucleus 
which retains the moisture and acid and condenses the gases 
within its pores, and by its inducing galvanic action, carbon being 
electro-negative to iron. The reason of the presence of ammonia 
in iron rust is stated by Bloxam, who says that it is formed from 
the nitrogen in the air during the process of rusting. It appears 
that the water is decomposed by the iron, and the liberated hydro- 
gen enters at once into combination with the nitrogen held in solu- 
tion by the water to form ammonia. 

In connection with this subject, the writer has made an experi- 
ment to determine the action of sulphurous acid upon iron as 
follows: Two one-half litre flasks were taken, and in one was 
placed about two ounces of clean and bright wrought iron engre 
and in the other two ounces of old rusty lath nails. Ten cubic 
centimetres of water were added to each, enough to merely wet the 
iron, and a current of sulphurous acid was then into 


each for a few minutes, and the flasks tightly corked and sealed, 





from any smell of sulphurous acid. The water was 
found to contain protosulphate of iron. The precipitate around the 
sides of the flask was dissolved in hydrochloric acid and found to 
contain sulphuric acid and iron, both as ferrous and ferric oxides. 
The iron nails and turnings were weighed and found to have lost 
nearly 1 per cent. of their original weight. This experiment seems 
to show that sulphurous acid is rapidly changed into sulphuric acid 
in the presence of iron and moisture, and that the iron is thereby 
rapidly corroded. The sulphurous acid escaping from the locomo- 
tives must, therefore, be considered one of the most active agents 
of the corrosion of railway bridges. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—A very numerously attended ting 0: b Kk 
place at the City Terminus Hotel on Saturday last. After the 
ordinary business had been t , and Messrs. E. Ives, 
Carnaby, and Coates had been elected as a junior committee, 
Mr. Joseph Newton, A.I.C.E., president, proceeded to read a 
paper on the ‘‘ Art of Coining, as practised in the Royal Mint.” 
The author explained the causes which led to the formation of a 
mint outside the Tower of London, and then minutely and practi- 
“ay described every process now performed in converting ingots of 
gold and silver into current coins of the realm. Mr. Newton’s 
thi odd years of experience in the existing Mint of course 
enabled him to give many valuable and interesting details. 

LIABILITY OF MARINE ENGINEERS.—A case of considerable 
interest to marine engineers was set down for trial at the spring 
assizes at Liverpool, but was subsequently referred by the court. 
The plaintiffs, Messrs. Moss and Co., the eminent shipowners, 
sought to recover demurrage to ship and costs for a propeller 
supplied and fitted by the defendants, the North-Eastern Engi- 
neering Company to the s.s. Sesostris. The defendants had fitted 
this ship with her engines. She made one run out to Alexandria 
and back without damage, and immediately on the commencement 
of the second voyage it was found that the revolutions of the 
mee were greater than they had been during the first voyage. 
When the vessel reached Gibraltar it was found that a portion of 
one propeller blade was lost, and on arrival at Alexandria, another 
portion and a whole blade were gone. The plaintiffs’ case was based 
on a contention that the propeller was too light in section; and the 
defendants of course maintained the contrary. The plaintiffs called 
Mr. Jack, of Liverpool, Mr. Scott, late of the Canada Works, Mr. 
Horne and Mr. Lang, and others who testified that the screw was 
light and also spongy at the centre of the broken blade. In the 
end, Mr. Laurance Baily, to whom the case was referred, decided for 
the defendants with costs. 

DESTRUCTION OF A RatLway Bripce.—A mixed train on the 
Northern Pacific Railroad, isting of twenty-two cars, went 
through the bridge across the Mississippi at Brainerd on the 27th 
ult., killing four persons. The bridge is about 80ft. high. The 
train went down near the middle of the bridge, the engine and 
forward part of the train backing into the brake and the rear part 

iling on top. The bridge and cars were almost a total wreck. 

he caboose struck on a pier and broke in two, leaving A. J. 
Sawyer, of Duluth, Dr. R. C. Lloyd, of Watervliet, Mich., and a 
stranger from Moorehead, among the débris on the top of the pier, 
where they remained until lowered by ropes. Sawyer was hurt in 
the face and limbs, although not seriously; Lloyd was injured in 
the face; the stranger was slightly injured. Persons who were-on 
the scene of the disaster furnish additional particulars of interest. 
As the train was crossing the bridge the engineer heard a cracking 
and put on steam to escape, but his efforts proved too late to save 
his Fife. The central span of the bridge broke down under the 
weight of the cars loaded with iron, and both ends of the train 
were drawn into the wreck, the engine and several cars being 
drawn backward and the remainder of the train forward. The 
central span and the two western spans of the bridge went down, 
the engine, tender, and two cars that were pulled backward falling 
on the west shore, and the remainder going into the river. The 
crash made by the wreck was heard at a distance of three-quarters 
of amile. The river at this point is about 300ft. wide, and the 
water is from 6ft. to 8ft. deep. There appears to have been but 
one brakeman on the train. Luckily, he was behind the cars 
loaded with iron, and as he saw them going down he ran for his 
life across the top of the freight cars, but finding he could not 
reach the end of the train in time, he climbed down upon the 
ladder upon one of the cars, and jumped off upon the portion of 
the bridge which remained standing, and was unhurt. e wreck 
is described as frightful to behold, With the exception of the 
engine and the two cars on the west bank, the entire train, 
numbering, including the caboose, twenty-one cars, is piled in a 
heap in the river. The cars were completely smashed. All 
accounts agree that the bridge absolutely broke down beneath the 
weight of the train, and that no car left the track until the break 
occurred. The few wounded are doing well and will soon recover. 

ALLEGED NEGLIGENT Bortne.—The following is a note of a 
recent trial at Manchester, Potter v Berry, being an action for 
damages for alleged negligence in boring operations. The counsel 
were—for the plaintiffs, Mr. R. G. Williams, Q.C., and Mr. 
Leresche ; and for the defendant, Mr. Pope, Q.C.,and Mr. Prest. 
The plaintiffs, Messrs. Potter, purchased the Wharton Hall estate, 
at Little Hulton, in 1872, with the view of working the coal on 
the estate. Two shafts were sunk, and several seams of coal were 
discovered. In working theRams Mine seam, which was a little 
over 20 yards from the surface, a fault was reached, and, with a 
view of finding the seam —_ the defendant was employed to 
bore for coal. The plaintiff's manager, Mr. Beswick, directed him 
to bore in a particular spot, and he did so, re = from day to 
day the strata passed through, and occasionally producing for Mr. 
Beswick’s inspection specimens of the material brought to the sur- 
face. Having bored toa depth of over 30 yards without reporting 
the discovery of coal, the defendant was directed to bore at another 
point, some distance away, and here he bored to a depth of 129 
yards without reporting that he had found coal. The plaintiffs 
snbsequently tunnelled through the fault and again found the Rams 
Mine, and it was also found that the two bore holes had passed 
through the seam. The plaintiffs contended that the defendant 
ought to have discovered the seam in the first boring ; and it was 
stated in their behalf that in consequence of his neglect in doing 
so, or in reporting the discovery, they had been put to a needless 
expense of £216, which they now sought to recover. Mr. Pope, on 
behalf of the defendant, admitted that he might have made a 
mistake in not noticing that he was passing through coal, but con- 
tended that he could not be héld responsible, as he was not a pro- 
fessional borer for coal, but merely a wellsinker. He was employed 
by the plaintiffs at 7s. 6d. perday for his services and the use of 
his tools, and entered in the books as ‘‘ Loyal Jim” with two 
men, who were engaged upon the work and paid by the plaintiffs, 
showing that he was not engaged by the Pn as a 
skilled borer for coal. With regard to the eged conceal- 
mentof the discovery of coal, the learned counsel pointed out that 
er defendant eee ” ¢ % *¥ ms —— ealing t Poe > 

passed t as he employment else- 
where, and that there were other men besides sande sbetan on 
the spot, who had the wee ee ag as the defendant of see- 
ing what strata was being through. The jury gave a verdict 
for the defendant, 
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THE MANUFACTURE OF PAPER. 


M. Are GrrarpD, Professor at the Conservatoire des Arts et 
Metiers of Paris, has recently communicated to the French Academy 
the results of his mi of the tissues e yed in 

per making, which of interest to those in this 
ranch of manufacture. M. Girard has determined under the 
microscope the form, the dimensions and the special characteristics 
of each of the fibres employed in paper making at the present day. 
He has also made photo-micrographs of these fibres. As a result of 
these examinations, he has been led to formulate the precise con- 
litions which a fibre of good quality for making paper should 

. Very much has been said, for example, of the value of 
,ength in fibres designed for use in the manufacture of paper; but 
this concern about long fibre has no foundation in the facts of the 
case. The crude, and in fact the pea Se is composed of 
fragments measuring either from 0°3 to 0°5 of a millimetre, in 
short pulp; or from one to one and a-half millimetres (one 
twenty-fifth to one-sixteenth of an inch) in the long pulp; it is 
rare to find this length exceeded. Now there is no vi fibre 
known, the length of which is not at least equal to the latter 
figures. Hence there is no vegetable fibre too short for the manu- 
facture of paper. There is, however, a condition which is of ex- 
treme importance in this relation. It is that the fibre should be 
fine and enlongated ; that, in a word, the ratio of its length to its 
diameter should be considerable. This ratio, for a fibre, after 
cutting and pulping in the paper machine, should be as 50 to 1 asa 
minimum; moreover, the fibre should be elastic; and finally, it 
should be flexible and capable of being bent and twisted with 
facility. It is under these conditions alone that the felting of the 
fibre can give solidity to the sheet.. On the contrary, the tenacity 
of the fibre, which is sometimes considered so essential, has in fact 
only a secondary importance; since when a sheet of paper is torn, 
the fibres themselves are almost never ruptured, but escape entire 
from the felted mass by sliding over their neighbours. In short 
the value of a vegetable fibre designed for the manufacture of, 
per does not depend, as is so often asserted, upon its 
ength, nor even its tenacity, but before all these, upon its 
elasticity, upon the fi of its diameter, and upon the facility 
with which it may be bent on itself. Having fixed these —— 
M. Girard classifies provisionally, while awaiting the results o 
further research, the principal su ces —_s in the manu- 
facture of paper into five different groups. These classes comprise : 
(1) Round fibres having well marked nodes. (2) Smooth fibres 
or fibres with indistinct nodes. (3) Fibro-cellular substances. (4) 
Flat fibres; and (5) Imperfect materials. 

(1) Round Fibres, with well defined Nodes.—Such fibres are those of 
hemp and flax. The textile fibre of hemp is different from its 
paper-making fibre. e former is composed of finer fibres 
cemented together, and forming large bundles even one-tenth of a 
millimetre in diameter. In the pulp of hemp scrap, the fibres are 
detached from the bundles and are se tely visible, appearing in 
the form of nearly cylindrical , intersected by ne 
transverse nodes which give to them the appearance of bam i 
The diameter of these fibres varies from one-fiftieth to one-eightieth 
of a millimetre. These fibres are fissile, splitting easily into a 
multitude of fibrille, which clasping each other firmly, give to the 
paper made from canvas a very great solidity. Flax presents in 
its fibres great similarity with hemp. But its fissility is less 
pronounced and the diameter of the fibrille is less, varying from 
one-eightieth to one-hundredth of a millimetre. 

(2) Round Smooth Fibres, Nodes indistinct.—In this class belong 
esparto grass, _ phormium fibre, palmetto, hop, and sugar 
cane. England consumes annually 250,000 tons of e grass. 
Its fibre is fine and slender, measuring only one-hundredth of a 
millimetre in diameter, and being five millimetres in length. 
These fibres felt together very well. Of jute, England consumes 
200,000 tons a year. Under this name are included various East 
Indian vegetable products. The fibres, while closely analogous for 
the different varieties, resemble in general those of hemp and flax. 
The fibres of phormium tenaz are very similar to those of esparto, 
and felt well together. The palmetto, when treated chemically, 

ives round fibres, ne onlin but much finer than those of 

emp or flax. The hop has recently begun to attract the serious 
attention of manufacturers, and for some time it has been 
employed for paper making. An important advance has lately 
been made in this direction, by improvements made in the 
construction of machines for decorticating the plant. ‘ From the 
bark thus detached, two sorts of fibres, mixed together, are 
extracted. One of these, and this the most abundant, measures 
about one-hundredth of a millimetre; the other measures about 
one-thirtieth of a millemetre. The latter seem to possess a certain 
fissility, analogous to flax and hemp. Sugar cane is at present 
treated in the Antilles by a aecaen process. From the bagasse, 
fibres are extracted in this way, which are round and regular, an 
which may be readily bent and twisted. 

(3) Fibro-cellular Substances.—Of these the most common is the 
pulp obtained from rye or wheat-straw, by submitting it to the 
action of caustic soda under pressure, at a temperature of 120 deg. 
to 130 deg. Cent. This pulp is a mixture of round fibres with 
indistinct nodes, which bend easily, with larger grains or cellules of 
various forms, It is to the presence of these grains, incapable of 
being felted or bent, that M. Girard attributes the defects recog- 
nised in all straw a 

(4) Flat Fibres.—These fibres comprise those of cotton, of wood 
extracted by chemical processes, of the agave, of the paper 
mulberry and of the bamboo. The flat fibres of cotton are easily 
bent. The polygonal fibres of pine and fir wood split up into flat 
fibres, in the middle of whick the dotted tissue appears. The 
production of these fibres is to-day a very wide-sp mechanical 
industry. The fibre of the agave is flat and easily twisted. The 
mulberry gives a flat and very long fibre. The trial of the bamboo 
for the benefit of the paper maker seems on the eve of assuming a 
considerable industrial importance. The fibre, analogous to that 
of the paper mulberry, is flat and may be bent with facility. 

5) Imperfect Materials.—In concluding this list of the vegetable 
su ces employed in the manufacture of paper, it is necessary 
to mention the —_ obtained by the mechanical comminution of 
wood. This pulp is not made up of fibrous materials, properly 
so-called. It is composed of bundles of fibres, still adhering 
together, sometimes in so great a number as to constitute true 
sticks, The element thus mechanically produced from the wood is 
a rigid fragment, incapable of being bent, or of giving a solid felt. 
The introduction of such material into paper can produce only 
very unsatisfactory results.—Journal of the Franklin Institute. 











THE JAMIN MAGNET. 


THERE are no phenomena in physical science of which the cause 
is less unde than the phenomena of magnetism. That there 
are relations existing between the latter and the phenomena of 
electricity is well-known; the one produces the other, and reci- 
procally. But as to what takes place within a etised body— 
what changes occur in its interior constitution at the instant when 
the magnetisation ins or ends—no one has yet been able to 
adduce a certain and definite explanation. To the very lack of 
this last may be ascribed the slow progress which has been made in 
improving the construction of the magnets themselves. The 
nature of the steel, its of temper, the number and dimen- 
sions of the plates, their form, the area of the polar portions in 
contact with the armature, the dimensions of the armature itself, 
all are important elements to be taken into consideration ; but the 
sum of our knowledge, as to the selections to be made under these 
divers conditions, results in an assemblage of empirical recipes 
rather than in a logical and connecting series of scientific rules. 

For some four years past we have had uent occasion to 
allude to the discoveries and investigations of Ja a dis- 
tinguished French physicist, who has succeeded in establishing a 
large number of important facts, thus realising advances of great 
value in the construction of magnets. While it would be impos- 





sible, in the space here at our to review M. Jamin’s work 
in detail, a few of his more salient discoveries may be profitably re- 
called. At the outect the investigator found imscif obliged to 
invent a method of study. The ordinary way of determining the 
power of a magnet consisted in ying an armature and measur- 
ing the amount of weight which, attached thereto, the ee 

i involved 


would sustain. This plan, besides being crude, frequentl, 
error, since it “7 easily happen that one et, in reality better 
than another, will yield to a less weight, while a very slight modi- 


fication of the polar faces often ts in very great differences in 
the total weight which a magnet is capable of ———> M. 
Jamin’s device for overcoming these difficulties consists simply of a 
nail suspended by a string from the arm of a balance. é nail, 
presented at various points of a magnetised bar or at corresponding 
points of several bars, is attracted, and the degree of attraction is 
noted by the balance, so that it is obviously easy thus to measure 
the magnetism of different localities, and to compare several 
magnetised plates with each other. If several magnetised bars are 
superposed, it has been found that the attraction (measured at the 
extremity of the assemb' by means of the nail) augments with 
the number of bars, and then Losses stationary. ‘o illustrate 
one bar or plate attracts the nail with a certain force, say 750 
grains ; two plates, su , exercise a force of 875 grains; 
three, 1425 grains ; four, 1575; and five, either the same as four, 
or perhaps fia —— more. The fifth plate, therefore, adds nothing, 
or nearly nothing, although it has been etised in the same 
manner as the others, and when tested singly is as powerful as any 
one of them. This, however, is not all; if the plates be separated 
and re-sxamined, it is found that they are less powerful than 
before, and that their union has resulted in loss. They have, in 
other words, acted upon each other unfavourably. 

While the facts contained in the foregoing s paragraph are not 
novel, rye ready been pointed out by Coulomb, it has been 
reserved for M. Jamin to discover that they are not exceptional or 
fortuitous, but absolutely constant and regular, and also to find a 
means of preventing this tendency of FIC | 
the superposed plates toward mutual Sie 
deterioration. This means is simply 
the attaching, to the ends of the 
bundle of plates,.of pieces of soft 
iron which partake of the magnetism 
of the extremities. If, under these 
new conditions, the experiment 
above described be repeated, the fifth 
plate is found to add as much as its 
predecessors, and the number of 
= may be ely augmented be- 

ore the effects, which in the former 
case are noticeable, manifest them- 
selves. Finally, with a certain num- _ 
ber of plates, 20 for example, the 
soft iron pieces become saturated 
with magnetism, and further addi- 
tions are of no value or are mutually 
injurious. If, instead of employing 
bars, thin ribbons of steel be used, 
superposed as above explained, the 
magnet invented by M. Jamin, and 
represented in Fig. 1, is obtained. 
The plates are curved, and the poles, 
brought near together, are se ted 
by a piece of brass to which they are 
firmly screwed. The various advan- 
tages gained by this form, apart from 
those mentioned above, we have 
already discussed in detail in back 
issues of this journal. Perhaps the 
most important is the facility with . 
which the magnet may be taken apart and put together, or with 
which the number. of plates, and consequently the degree of 
magnetism, may be varied. a 
e latest form of magnet devised by M. Jamin is represented in 
Fig. 2 (which, with the former illustration, we extract from La 
Nature). The poles are of soft iron and are applied to the extre- 
mities of several steel leaves, which are made broad in proportion 
to their length. Singly the plates support but very oma weights ; 
but when combined with the iron end pieces, the latter absorb the 
magnetism, rendering the assemblage sufficiently powerful to carry 
twice or three times its own weight. 








A very remarkable peculiarity of this magnet, which is not clearly 
explained, is that neither pole, when tested separately, has any 
very marked attractive force; but when the armature is applied 
simultaneously to both poles, it is very strongly held, and yet the 
attraction does not seem to act over any appreciable distance. It 
ap , in fact, that the magnetic current must be completed 
rt a the maximum force is developed. —Ssientific American. 








THE GANGES RAILWAY BRIDGE. 


Tue following account of the important bridge over the Ganges 
at Cawnpore from the pen of a correspondent of the Pioneer will be 
read with interest :— 

‘* This great work, now so rapidlv approaching completion, was 
officially tested ‘on the Sth inst. (July) and will be open for railway 
traffic onthe 15th. It forms thelastconnecting link between the two 
systems of railway communication, the E. I. Railway and the Oudh 
and Rohilkund, and will perhaps do more towards developing the 
traffic between Oudh and the N. W. Provinces than any — on 
which double the amount of money has been spent, = y use 
so long as there was a break in the communication, so long has it 
been found to the advantage of the Oudh traders to keep to the 
road rather than‘ break bulk’ and establish expensive agencies in 
Cawnpore, and it is expected that the traffic of the O. and R. 
Railway will now be greatly increased by the timber trade from 
Byramghat and the grain from Fyzabad and other districts, which 
has hitherto crept along the road parallel to the line ; whilst to the 
ordinary traveller it would be a great boon, for this short break of 
about two miles has hitherto cost him more than the 42 miles 
journey from Cawnpore to Lucknow, besides the great discomfert 

it. 


attending 

“ As an engineering work, it takes high rank in the list of the 
great rae pw of the world, and in length and cost, contrasted with 
amount of work done, it will bear favourable comparison with any. 
Its detailed history would form a valuable addition to civil and 





ts of the Institute of Civil Engineers, once said that a 
of engineering failures would be more valuable than that 
of successes, and this is a case in point; for what appeared to be 
at first an utter failure in the attempt to cross the Ganges with 
nally served to show in the most interesting 
manner what can be done with the mighty ru when 
applied with skill and perseverance. After the bbe which 
appeared in the Pioneer I had the good fortune to be - 
sent at the last critical and myer tion on the 
— viz., lowering it from the hydraulic jacks, on which it had 
n rolled out, on to its final resting-place. To the uninitiated it 
was truly a wonderful thing to see upwards of 200 tons lowered 
steadily down over 5ft. under the most perfect control, exhibiti 
at the same time accurate calculation and disposition of materi 
in the construction of the girder; for when supported in the centre 
during the operation of lowering and overhanging 110ft., there 
was no damaging deflection. I was told that to the late Mr. 


53 


Heppel, M. belongs the credit of this design and calcula- 
tion. The means of rolling out these girders was the 
arrangement of the contractors for the iron work, Messrs. Campbell 


and Johnston, of London, and bears evidence of nice calculation 
and accurate mechanical and hydraulic know 3} one man at 
each of the two pumps being able to lift the whole double girder 
from its supyorts of timber, when it was so far under control as to 
be lowered and adjusted to one-sixteenth of an inch, and that, too, 
almost entirely in the hands of native labour, for the absence of 
European superintendence on this work is surprising, considering 
its magnitude. 

“Being a resident of Cawnpore, and much interested in the 
progress ef this work, for the last few years I have been a uent 
visitor, and have always met with the greatest kindness in 
shown gver and hearing everything in progress fully described. 
am therefore in a position to vouch for the accuracy of my informa- 
tion obtained on the spot. 

“This bridge, for road and railway traffic, consists of twenty-five 
spans of lattice girders 110ft. each, and a land span at each end of 
40ft. each, forming theentryto the sub-way. This gives a total length 
of 2830ft., a little over amile. Each pieras completed stands 
upon an 18ft. and a 10ft. well, sunk to a depth of upwards of 60ft. 


below low-water level, and corbelled her below low water, so that 
only a solid pier is visible, and is . by 10ft. to above flood 
level, and then 18ft. by 10ft. with a stone The whole sub 


structure may be said to be of brick, as only the pier caps, and a 
fow | mes and coping in the abutment, are in stone. ‘ 

** The’original — was for a pier on two wells of 10ft. diameter 

laced 2ft. Spee, and was commenced before the floods of 1869 in 

arch. Wells were sunk to what was considered a safe depth, to 
stand the rains which followed ; this proved to be so, but the floods 
were light and gave false notions of the power of the river when 
in heavy flood, for the following year’s Bods were exceptionally 
high, and seven wells in four piers were overthrown, and, as after- 
wards proved, broken off, having the bottom of various 
lengths in their places, except one well of No. 4 Pier, which was 
carried clear away, and two wells of No. 8 Pier, which had not 
been sunk very low, and which were turned over completely, the 
curb of the well (on which masonry had been commenced) included. 
In these floods the Pontoon Bridge, which is about 1000ft. above 
the railway bridge, was carried away and was broken up on No. 7 
Pier, the upper well of which had been concreted, or no doubt two 
more wells would have been overthrown. In the face of this 
disaster and those which happened at the same time to the bridges 
over the Sutlej and Beas, and those building over the at 
Rajbat and the Rai near Bareilly, the Government hesitated 
to proceed, and considerable time was lost in the discussion which 
ensued as to the omy of altering the length of some of the 
spans to miss the fallen wells, to alter the site slightly, or to 
abandon the site altogether. 

“In 1871 very heavy floods occurred again, and the Pontoon 
Bridge was once more carried away ; this time two sections of the 
bridge of 18 pontoons each swung round on Pier No. 4, and carried 
away its remaining well, which had been concreted. This well 
was broken off near a line of hard substrata, about 24ft. below low- 
water. It was ultimately decided to utilise one well of the original 
design, and supplement it with an 18ft. well, moving the centre 
line of bridge t. down stream, keeping the original length of 
span (for the whole of the girders were out or on their te ap 
serving the uniformity of the bridge, and accepting all of 
meeting with the fallen wells, which were to be cut through if met 
with, asa precautionary measure. Special assistance was asked 
from Government, and an officer of the Royal Engineers who had 
had considerable experience in gun-cotton and electricity at home, 
and torpedoes and galvanic batteries in Calcutta, was sent to try 
and blow up the fallen wells in such a manner that there should be 
no great difficulty when the new wells came upon the débris. 
Special ements were made, screw shells forwarded from 
Calcutta, loaded with gun-cotton and sent down to the wells, and 
in some cases fired, causing considerable noise, and false reports 
or shocks of earthquakes in Cawnpere, &c. These experi- 
ments were commenced late in the season, and before the next 
working season arrived the stock of fuse for firing the charges had 
all gone bad, and no good ones could be had in the country; in 
fact, the whole thing appears to have been a failure, and was in- 
deed reported so. However, the work of the whole bridge was now 
well in hand, and it fell to the lot of the engineerin charge to do 
the b +t he could to carry it out. Howit was effected is perhaps 
not i: teyesting matter for the general reader of the Pioneer, and 
may, as it no doubt will, form an in page in the annals of 
engineering ially devoted to such matters, I believe the 
fullest records have been kept, and there is no apparent desire to 
keep the modus ndia secret. a non-professional, and for 

meral readers, I may, however, briefly say, that a new and power- 

ul battery was made on the works, and a new fuse planned ; all 
charges ob -cotton in their cases were put into instead of at 
the side of the fallen wells, by special means of boring and keeping 
bore holes free of the fine sand, and with the help of some useless 
connecting wire left from former experiments, some dozens of shots 
were before the new wells were placed in position, and some 
scores of small shots fired afterwards through the new wells to 
break the masses of to more manageable dimensions, and 
this without one miss-fire or loss of a single charge in any way. 
The fuses were made on the works, and are quite impervious to 
damp or other deteriorating influences, cost next to nothing, can 
be made anywhere, and almost by anybody. 

“The whole of these operations, and I may say the whole work 
had been carried out by native labour; and here let me say a word 
about native labour versus European, which I see is a subject you 
are just now interested in. Here is a work which from beginning 
to end has been full of difficulties, danger, points req 
tact and ee] endurance, willingness on the — of the 
employed, ety and constant attendance; and for nearly seven 
ing seasons these have all been found in the much abused 
native, and I have had pointed out to me dozens who have been at 
this work from to end, and have risen in 
and pay in the most y manner. One I 
refer to, the divers, oye FAA risen from ordinary 
cooly or boatman of the n ood. Over 50 divers have been 
employed at one time, natives have been in charge of air-pumps, 
and above two divers have been working in a well at one time, 
sometimes independently, at others in concert; yet 
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acciden been small, considering number 
employed and the smallness of European staff. 
t in this work, and I believe a great 


dence placed in them. 
“There is yet one other point before closing, that is, the 


possibility of this work being outflanked by the river, and, as in | 


of one of the Punjab bridges, ha to be doubled’ | its 
h; for whilst the bridge is under < in length, and 
though it is said to give ample water-way, the true bed of the 
Genoa at this point is some two or three miles in width ; the well- 
known wandering propensities of Indian rivers in their great sandy 
beds are well known, and I have not yet seen any important steps 
to prevent a catastrophe here. 

I believe our late collector called the attention of Govern- 
ial to this matter some two or three years ago, and a special 
commission was then ee to inquire into it. Later on, a 
meeting of the Oudhand N. W. Provinces officials was held and 
the banks examined, and the decision arrived at was, to hold the 

in its present course the large O. and R. Railway 
i the main line of defence across the , and the main 
bridge to be the only opening for water in it. I have since learned 


| Patrick Adie, Pall- 


communication from Walter Abbott Wood, Hoosick Falls, New York, 


ved apparatus for RecisTERING the Dettvery of Measures of 

Liguips or Sorte, grime d bey may R \., - 

26382. ISTERING Rise ALL 
rl ag Willing Morris and James Coulton Hunter, Barrow-in- 


| 2633. Improvements in SupmMarive Cases, Francis Robert Lucas, Old 
-street, London. 
2634. Improvements in Water Leve. Iwpicatinc and Low WATER 
AvaruM Apparatus for Steam BoiLers, Martyn John Bath. 
2635. Improvements in means or apparatus for Si@NaLLine or Com- 
MUNICATING BETWEEN DiFFERENT Parts of RarLway bea part of the 
a being also applicable to other purposes, Martyn John Roberts, 
| 2636. pl batho mg in Looms, Joseph Field Stead and John Littlewood, 


2637. Improvements in Paprer-MAKkING MacuiserRy, Joseph Hobday, 
Atchley-street, Barton Hill, Bristol. 

| 2638. Improvements in ay tus for GATHERING, aera — 
ene yg Hay wddinngtonshire .. oo. William Gray, Brownrigg, N 

ms) 
2639, tee ming Merrers, George Goldsmith, Leicester. 
2640. Improvements in aj ee ere Horses an other animals, 
ion. 

2642, An improved mode of and means for Printina and Sovnemee 

Merat Piates, Henry Thacker, New-street-square, London. — 


| July, 1875. 
2643. Improved Raitway Covup.ines for effecting counting ling of ten 
, Vans, or any kind of mate aisle to from the side, 
Conradi, Lower James-street, Golden-square, London.—A communica. 


that openings have been made in this bank, and others are in | 
contemplation. In spite of all my om T have —_s been able . 


to learn from whom these altered motions have , but I 
certainly have ascertained ye pe I opinion 
against them and a serious dread ts. bridge will 
have cost some Rs. 1,500,000, aye a be a —. to take 
care of it. Last year's floods ga ncengenape Gab Ce Cates 


was disposed to go to its old fom, and if this should occur, the | 
present bridge will be useless. It would be rather disappointing, 


after spending so much money, to have suddenly to return to the 
old ferry or an eres bridge of boats as the only communica- 
tion between the N. W. Provinces and Oudh,” . 
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Grants and Dates of Provisional Protection for Six Months. 

2190. Improvements in Gruspers for eepuing | land, part of which 
improvements is ——: to the strengthening of cast iron wheels for 
various purposes, William Craig, Oldmeldrum. Aberdeenshire, N. B.— 
15th June, 1875, 

2041. Improvements in Stor Motion Winp1no Dovstino Frames, Thomas 
Unsworth, Manchester. --28th June, 1876. 

2416. a in STrorrers for Borttes, JARS, and other Hottow 
Articies, Nathan Thomy , Southamp ie, don, — 3rd 








July, 1876, 

2426. Improvements in Warertno Cans, Rev, Thomas Walter Huthwaite, 
Backwell, Bristol, Somersetshire. 

2429. Improvements in Suips and NavicaBe Vessers, William Hedgson 
Potter, Liverpool.—5th July, 1875. 

2484. lprovements in the construction of Bump Rovers, William 
Henry Parker and John Elliott, Bedford.—10th July, 1875. 

2531. mnprovements in machinery for Fittina and Corkine Bortves, 
Allan Macdonell, Newry, Ireland.—1l6th July, 1875. 

2561. Improvements in yey | for Foroinc and SHarine unas, 
John Paterson Smith and Peter Woodrow, Glasgow, Lanarkshire, N 
—17th July, 1875. 

2667. Improvements in machinery or apparatus for SionALLine, Edward 
Griffith Brewer, Chancery-lane, London,—A communication from Isidor 
Selten, Vienna, Austria.—19th July, 1875. 

2592. Improvements in Sewine Macuines, Geo ‘rancis Bradbury, 
Crumpsal! House, near Manchester, and Hen vy A Over Darwen, 
Lancashire. 

as > -~ /[rc, in Water Meters, John Macneill, South Kensington, 
andon. 

2696. Improvements in machinery for Grinpina Corn and other 
materials, James Wittom Ellison, Birmingham. 

2597. A new or improved instrument or instruments for Directive and 
DELIVERING Liquips ry Hose or Tunes, James Tweeddale, M‘Laren- 
terrace, Edinburgh, N 

2008. Improvements ina ~ for Layixa-out Parer, ENVELOPES, or 
Carps, for Boxperina with Brack or other Pioment, William Lyon, 
a Lanarkshire, N.B. 

+ gene g in the construction of Screw Prore.ters with 
ae le and feathering blades, Frederick John Eyre, Kingswear, 
near Dartmouth, Devonshire. 

2602. Improvements in Umpretta Frames, William Robert Lake, 

Idings, London.—A communication from John Horton 

and George P. Kato, New York, U.S 

2604. A new or improved apparatus ‘for Reounatine the Pressure or 
Provoction of Gases and Liquips, William Birrell, Hamilton, Lanark- 
shire, N.B,—21st July, 1875, 

2606, Certain improvements in the Fitrines and Action of RoLier 
Burnps, Everard Blencowe, Cheltenham, Gloucestershire. 

2607. Improvements in apparatus for ALLow1NG the Steam to Escape from 
SreaM Borters when the water is too low, Samuel Hallam, West 
Gorton, near Manehester, and John William Lamb, Manchester. 

26u8. An ‘improved Pen, » Joseph Fayad, Water-street, Liverpool. 

2609. Improvements in the Treatment of Woop Casks, or VESSELS, or 
Sraves thereof, for the storing and preservation of beer, wine, spirits, 
and other liquids, part of which improvement is also applicable to the 
preservation of animal and vegetable substances, Frederick Dixon, 
Charterhouse-square, London. 

2610. Improvements in machinery and apparatus for CHaroine and Dia- 
cHARGING Gas Retorts, William Johu Warner, the Gasworks, South 
Shields, Durham. 

2611. A new or improved Lusricator for JournaLs, Matthew Burnett 
ond Henry Hornsby, woo —_ 

2612. I in a for the manufacture of 
NalILs, ‘Edward Bates and Richard Smit h Thornton, Leeds, Yorkshire. 
2613. An improved method of Emsossinc THin Metat Sueets with Copies 

of Manuscript Writines, ENGRAVINGS, Printep Matrer and Pictoriau 

Supsects, by means of Puotrooraruy, Thomas Arthur Dillon, Lower 
Sherard-street, Dublin. 

2614. Improvements in Looms, Henry Edward Newton, Chancery-lane, 
London.—A communication from Joseph Fish, New York, U.S. 

2615. Improvements in —- for driving me machines, coffee mills, 
- other light hi William Robert Lake, South: 

n-buildings, London. = communication from John Griffen Lane, 

{illbrook, New ork, U.S.—22nd July, 1875. 

oie. Improvements in apparatus or CONTROLLING, REGULATING, 
MEasuRING, and ArRestINe the Fiow or DiscHarcs of Fivins or 
Liquips and PRevENTING WASTE thereof, Solomon Barnett, Hackney- 
road, London, 

2617. A new or improved system or mode of CoupLina or CapPinc 
for Merausic or other Rore Covuriiyes or Cappines for railway, 
colliery, or other purposes, John Whittle, Chorley, Lancashire. 

2619. An im rover log or apparatus for MEASURING the SPEED of Vessr: LS, 

William C Russel, cane Ken 

2620. Im hn in @ tus oo PREVENTING Waste of WATER, 
Samuel Stevens Hellyer, neuiipaieesh Strand, London. 

2623. Improvements in the manufacture’ of Wappina, BattinG, and 
Fe.tep Fasrics, and in the machinery er a tus employed therein, 
John Henry Johnson, Liacoln's-inn-fields, . —A communication 
from Lyman Welcome Whipple, New York, U 

2024. Improvements in Vessets, and in ices the same, Joseph 
Alfred Novello, Berners-street, London, 

2625. Improvements in the method of and apparatus for Ligutine Fires, 
Walker Riley, Allerton, near Bradford, Yorkshire. 

2626. Improvements in apparatus for Mixinc Gas Propucine AGEnNTs, 
more especially ap licable to the development of pressure in that class 
of Sodetineald ig agents known as extinctors, Edward Griffith 
Brewer, Chancery-lane, London. — A communication from Bernhard 
Loeb, Giessen, Germany. 

2627. Certain improvements in Looms for Weavixe, William Cheetham, 
Russia. —23rd July, 1875. 

2628. in hi for Spinnina, Rotiinc, CoMPREsSING, 
and io Topacco, Thomas Butterworth, O dham, Lancashire 

2629. Improvements in hi 

















t My Cotrerine and for 


Binpine Grats Straws and cintien © crops into Bunpirs or SHEAVEs, 
Wi M‘intyre Cranston, Worship-street, Finsbury, London, pa 


| 2655. Impro 


| 2661. An improved method o: 


ons from Charles William m Kesseler, Greifswald, Germany. 
ements in apparatus applicable to Borpin Net or Twist 
“Lace acHINes for manufacturing all kinds of woven fabrics which 
eretofore have been made in looms, George Beardsley, Nottingham. 
204s, a vements in machinery fur SpLyrTine or CLEavine Woop, and 
for ma ing it up: into bundles, John Rowley, Camberwell-road, Surrey. 
2646. the of DouBLE-BEDDED Soras or other 
seats, Charles Schouberazky, 


Paria 

2647. Improvements in the REATMENT of SUGAR one for the extraction 
of sugar a -_ in the utilisation of or residuum, and 
in the = » enpieged amen John Henry Joha- 
son, Lincoln’s- ae — A communication from Jean 
Baptiste Java Mignon and Stanieles Henri Rouart, 

2648. Improvements in KniTT1ING MacHINERY, Samuel Frith, Leicester.— 
26th July, 1875. 

2653. Improvements in the Purirication of Gas, Thomas Howard, 
Wretton House, Norfolk. 

vements in machinery or a 

facture of Biscuits, James Mitchell, . 





tus em popes in the manu- 
rdeen, N 


| 2659. A new or improved Potato Dicoinc pe ty "Robert Heydemann, 


Krebsow, Germany, and sags Klinkmann, Griefswald, Germany. 
Measurine and Inpicarine the QUANTITY 
ina Boas or PACKAGE 0 of CtoTH - other like material, William Robert 
Lak ondon. — A communication from 
Samuel Chancey ‘ Talleott, Aveedinien Ohio, U.8S.—27th July, 1875. 








Invention Protected for Six Months on the Deposit of 
Complete Specification. 


2727. Improvements in ticing cold and in the manufacture of Sut- 
rHUROUs AcID, and apparatus for these purposes, Raoul Pierre 
Pictet, Geneva, Switzerland.—4th August, 1875. 





Patents on which the Stamp Duty of £50 has been Paid. 


2831, Epuratine Cast Inons, Cyprien Marie Tessié du Motay, Boulevard 
de Strasbourg, Paris.—5th August, 1872. 

2064. Reapine and Mowine Macuines, Richard Hornsby, James Béwin 

Phillips, and John Innocent, Spittlegate Ironworks, Grantham, Lincoln. 
shire.—8th August, 1872. 

2367. Steam Borers, Richard Mill, Jerscy, Channel Islands.—8th Auguat, 
1872 

2404. Looms for Weavino, Alexander Melville Clark, Chancery-lane, 
Lendon.—13th Anguat, 1872. 

2593. Drawiyo-our and Straicutentne the Fisres of Six, &c., Sir 
Andrew Fairbairn, Thomas Stuart Kennedy, and John William Naylor, 
Wellington Foundry, Leeds, Yorkshire.—20th Avqguat, 1872. 

2460. | omnes Cray, Arthur Maw, Benthall Works, Salop. —8th August, 


187 

2363, , ee SnutreRs, Robert William Morris, Ulverstone, Lanca- 
shire.—8th August, 1872. 

2365. CLeaninec Wueat, &c., Sidney Hopton Hadley, Bartram Park, 
Hampstead, Middlesex.—s8th August, 1872. 

2370. Pressina Wooten, &c., Fanrics, George Henry Nussey and 
William Bradshaw Leachman, Leeds, Y: orkshire. —9¢th August, 1872. 
2411. [NDIA-RUBBER MANUFACTURES, &ec , Thomas Barnabas Daft, Fails- 

worth, Lancashire.—13th August, ‘1872. 
2416. Die Pires, Genus Chandler, sen., Samuel Chandler, jun., and 
Josiah C il jun-re i, Southwark, Surrey.—l4th August, 1872. 
4265. FasTeNInes te Boxes, &e., William Blizard illiamson, Worcester, 
and E£li Hitchin, Lincoln. 19th Auguat, 1872.. 

2341. Pure Pnosruates of Lime, Campbell Morfit, Southampton-build- 
ings, London.—6th Auguat, 1872. 3 

2432. Horsesnor NalILs, William Morgan-Brown, Southampton-buildings, 
London.—1L5th August, 1872 

2344. CHEMICAL TREATMENT ot MINERAL | and other Crupe Puospnates of 
Liar, Campbell Morfit, South g8, London.—7th August, 
1872 

2382. — and Dovusiinc, Thomas Henry Rushton «nd Robert Tonge, 
Bolton, Lancashire.—9th August, 1872. 

2439. Governor VAtves for Steam Enotnes, Junius Judson, Rochester, 
Monrve, New York, U.8.—15th August, 1872. 














Patents on which the Stamp Duty of £100 has been Paid. 

2472. Danvy Rotiers, John Whitehead, Manchester.—7th August, 1868. 

2480. ANNEALING Por and Sranp, San! ey Gardner, Eaglebush Foundry, 
Neath, Glamorganshire.—8th Auguat, 1868. 

2463. Scissors, Alexander Melville Clark, Chancery- lane, London.—6th 
August, 1868. 

2476. ReocuvLatine the Sreep or Power of Macutinery, William Edward 
Newton, Chancery-lane, London.—7th August, 1868 

2488, Steam Crané and Locomotive ENGINE ‘ComBINeD, Henry Diibs, 
Glasgow, Lanarkshire, N.B,—8th August, 1808. 

2505. TELEGRAPHIC INSULATED Wires and Cas.es, Matthew Gray, 
Highbury-hill, London, and Frederick Hawkins, silvertown, Essex. —_ 
llth August, 1368. 

2539. GRINDING Coat, &c., Thomas a Crampton, Great George- 
street, Westminster. —13th August, 1 

2690. PRINTING Carpets, John Wilkinson, Ron, St. Helen's Mills, Hunslet, 
Leeds, Yorkshire. —3lat August, 1868. 

2492. Non-conpuctixo Composition, Ferdinand Le Roy, Commercial- 
road, London.—1lvth August, 1868. 


Notices of Intention to Proceed with Patente. 
1087. Fire-LicutTers, John Noad, Austinfriars, London. 
1106. Tuvs, &c., Edward Ed Edwards, Southampton-buildings, Chancery: 
lane, London.—A communication from Cevedra Blake Sheldon. —-25e 


March, 1875. 
1112. Raitway WHEELS, Richard Norton Allen and Albert Benton Pull- 
man, Sot London. 





1120. Droponisixo and DisixFectina Water-ciosets, &c., Michael Henry 
Brown, New Cross. 

1122. TaBLes for Sewina Macutnes, Edward Griffith Brewer, Chancery- 
lane, wie .—A communication from George Parmelee Draper. —27th 
March, 1875. 

1131, Daivipe Banos, Joshua Durrance, Robert Durrance, and William 


Hi 
1135. TREATING Yarns upon Cops, Frank Wirth, Frankfort-on-the-Maine, 
Germany.--A communication from Carl Goehrung. —29th March, 1875. 
a ! ee for BortLes, Robert Clayton and Joseph Wilkinson, Brad- 


1144. Hypro-exTractors, Thomas Broadbent, Huddersfield. — 30th 
March, 1875. 
1155. Ptr for Paper, De Angelis Rocco, Rome, Italy. 
1163. Waitine and Reapinc CyPHER CORRESPONDENCE, George Haseltine, 
ion.—A communication from John Norris 
1167. Mitts or Crusuers for Grinpivc or CrusHING MINERALS, 
Wi Meese Ward, Limerick Foundry, Great Bridge.—3lst Yeorch 


1875. 

1174, Rarway 7 Edward Alexander Jeffreys and Harry Brook 

Woodcock, Low Moor, near Bradford. 

1176. Prorectinc Operatives when CLEANING and Patntixo Winpows, 
&c., John James Kennedy, Great Brunswick-street, Dublin. 

1181. Recorpine STRAM Gavors, George Haseltine ’ Southampton-build- 
ings, London.—A communication from Marmont B, Edson. 

1183, ager 4 CaRRIAGE or Hearse, Samuel Dottridge, jun., City-road, 
London.—1Lst April, 1875. 

1191. Nrrour-rairasen Go rge Pocknell, Exeter. 

1198. Rauwats, &., J Lawton Haddan, Lillieshall-road, Clapham. — 











2nd April, 1875. 


1220. Pruwrers’ Leaps, James Francis Richard Wood, Newcastle-street, 
—8rd pail, 3 1875 

1224. Urn apase Wases Mines, Saha itirling and [Thomas Peacock, Coat- 

1229. anavus in which Corps, Bets, or the like Pass Rouxp or 
Partiy Rounp Putteys, Martyn John 

1381, Parwrens’ Tree Cases, William Shaw, Strand, London.—5th April, 

1238. Quaprats, Robert Lindsay, Edin! N.B, 

1239. DistiLiine Sea-warTer, &c. phd er, Grafton-street, Heaton. 


1240. Nurs, Charles - buildings, 
}o- London.—A communication from W: Charles and Mathew 


1245. WatcuMan’s Detector, John Joseph ag Birmingham. 
7“ Cour.ines for RatLway Ro.iine Stock, Reuben Goucher, Perle- 
Ly — 6th April, 1875. 
1268. Sewinc Macuiyes, &c., Alfred David Turner, Homerton. 
1270. Water Merers, James Robertson, Glasgow, N.B. 
a: Nammaaaaine &c., APPARATUS, Thomas Duncan Macfarlane, Glasgow, 
1277. Exoines, Henry Bernoulli Barlow, Manchester.—8th April, 1875. 
1285. Lacisc Boots and Sxoes, Cabel Nash, Shere, near Guildford. 
a pare, ee, Peg | William hes om harmo. 
THES, Daniel Spill, Bromley-by-Bow. 
1297. Ratrtway WHEELS, Richard ae Allen and Albert Benton Pull- 
man, Southampton- buildings, London.—9th April, 1875. 
od be me Raseces and Papp.es, Henry Hunting, Jarrow.—10th 
pri 
am Vevocirepes, Josiah Turner, Coventry.—13th April, 1875. 
365. SPinnina and Twistinc Worstep and other Yarns, Henry 
ee Brad: 
1366. PrePaRinc and Combine Woot, &c., Patrick Kelly, Sutton Mill 
Kildwick. 


1374. Disinrectants, John Howard, Linden-greve, Nunhead-lane, Surrey. 
1378. Sewino Macutiyes, Arthur Greenwood, Leeds, and John Keats and 
Alphonso Keats, Newcastle. 


1380. Apparatus for Burninc Perrotevm, &c., Francois Alphonse 
ag ee Lag are de be ate Fag is. 16th April, 1875. 

J 1392: ATHES, G: Leeds.—16th April, 1875. 

1401. Cournaastee, A aa other fluids, Walter est, Crown-place, 
Kentish Town, don. 


1405. Heaps of Woop Comme, Richard , Limehouse, London. 
1409. Cireanine, &c., Fiour, Jules y~ Boulevard de Strasbourg, 
Paris.—17th April, 1875. 
-— at ier — Hains, &c., George William Dawson, Birmingham.—24th 
» 186 
1557. Skaves, Joseph Banks Hilliard and John Watson, Glasgow, N.B.— 
28th April, 1875. 
., Abraham Chalk and 


1583. Compinina Wroveut and ay Iron, &. 
Ww Chalk, Rawtenstall, — April, 1875 

1602, Printine Macuinery, William Caspar Kritch and Arthur Green- 
wood, Leeds. 

1606, Brxpine Grain, Charles Leslie Travis, Minneapolis, Hennepin; 
Minnesota, U.S.—80th April, 1875. 

1896. Sewinc Macuings, illiam Robert Lake, Southampton-buildings, 
aaa communication from John James Thompson,—24th May, 

1972. TREATING VEGETABLE and AnimAL Reruse and Sewace, Daniel 
Wilks, Bloxwich. —29th phe 1875. 

2079. CLosina BorrLes AERATED Liquips, &., Henry James 
Cole, Lambeth.—5th f mn 1875. 

2099. Forminc Roaps, &c., with Woop Pavinc, Henry Syed Smart Cop- 
land, Duke-street, Adelphi, London. —7th June, 1875. 

«| em Acip, &c., Edward Andrew Parnell, Swansea.—1l1th June, 
875, 

Se.r-actinG UNIVERSAL VENTILATOR, Middlemost Wawn and Francis 

7 villians Willcox, eg a —28th June, 1875. 

2415. Srorrrrs for Borries, &c., Nathan Thompson, Southampton-build- 

London.—3rd July, 18' 75. 
2454. Furnaces, Richard Hill, pea ey Tees.—8th July, 1875. 
2532 s2, f Sevr-actine Tempies to Looms, John Hardaker, Leeds. — 14th July, 


2549. Skates, George Keel and John Cheshire, Birmingham,.—1l6th July, 
5. 


2560. MaNuractuRING Meat and Fiour from Wuxeat, &c., Thomas Muir, 
Tradeston Mills, G , N.B.—17th July, 1875. 

257 71, Lace, James Sylvester, Lenton, and William Bridgett, Nottingham. 
—19th July, 187 

2585. Mowinc and Reartnc Macuives, Frederick Bolton, Weaste, and 
Philip Manley, Atherton.—20th July, 1875. 

2595. Turrep Carpets, &c., Samuel Holdsworth, Durham. 

2598. LayinG-ouTt Paper, &c., ~? eee with Buack or other Pia- 
Ment, William Lyon, lange 

2610. ScnEW enn when y John Eyre, Kingswear, near Dart- 
mou 

2604. Recuitatine the Pressure, &., of Gases or Liquips, William 
Birrell, Hamilton, N.B.—21st July, 1875. 

2621. NEvTRALISING and Deoporistnc Poisenous and Noxious GasEs, 
David Gill, Weston-super-Mare. 

2632. Wappinc, Batrine, and Fetrep Fasrics, John Henry Johnson, 

Lincoln’s-inn-fields, London.—A communication from Lyman Welcome 
Whipple. —23rd July, 1875. 

2628. ann, &., ‘OBACCO, Thomas Butterworth, Oldham. 

2632. ReoisTeRrNc the Rise and Fatt of Lrquips, Robert William Morris 
and James Coulton Hunter, Barrow-in-Furness. 

2640. Currrine Horses, &c., Patrick Adie, Pall-mall, London. 

2642. Pruntine, &c., MeTaL PLates, Henry Thacker, New-street-square, 
London. —24th July, 1875. 

2659. Porato Diacinc Macuiye, Robert Heydemann, Krebsow, Germany, 
and August Klinkmann, Griefswald, Germany. 

2661. Measurine and INDICATING the ‘Quantiry in a Rout or Pacxace of 
Cioru, &c., William Robert Lake, , London.—A 
communication from Samuel Chancey Talcott. 

2662. Lire-PRESERVING Bep, Asa Green Haskell, Massachusetts, U.S.— 
27th July, 18765. 


All ms ha an interest in o) any one of such applications 
should leave particulars in writing of their Sijottons to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 











List of Specifications wm poplishes Guring the week ending 
August, 18°75. 

8916, 2s. 8d.; 4104, 8d.; 4196, 8d.; 4197, 8d.; 4252, 1s,; 4266, 4d.; 4276, 
3s. 4d.; 4287, Is. 6d.; 4290, 10d.; 4293, 1s. 8d.; 4311, 8d.; 4320, 10d.; 4326, 
; 4384, 8d.; 4342, 1s.; 4349, 1s. 4d.; 4354, 1s. 4d.; 4357, 1s. 44.3 some, 1 
4378, 8d.: 4874, 28.; 4386, 1s.: 4388, 6d.; 4206, 10d.; 4398, 6d.; 4408, 10d.; 

20, 10d.; 4422, Ia.; 4424, €d.; 4480, 6d.; 4436, 10d.; 4438, 8d.; 4439, 1s.; 
‘an. 10d.; 4451, 4d.; 4457, 4d.; 4460, 4d.; ison, 4d.; "4463, ‘4a.3 4471, 4d.; 
4472, 4d.; 4473, 4d.; 4475, 4d.; 4476, 8d.; 4477, 4d,; 4479,4d.; 4480, 4d; 
4482, 4d.; 4483, 4d.; 4484, 4d.; 4488, “4 "4, 4d.; 7, 44.3 2 4d.; WU, Ads, 13, 
4d.; 15, 4d.; 19, 4d.; 21, 44.; 22, 4d.; 4d,; 30, 4d.; 31, 4d.; 85, 28. 4d.; 
36, 4d.; 38, 4d.; 41, 4d.: 75, 10d.; 243, ee 293, 4d.; 1479, 6d.; 1507, 
8d.; 1534, 8d. 





vote » Specifications will be forwarded by ee ye the Patent-office on 
reese St Sie cunvans of palen Gee pete, 1s. must be 
rouisted by ong ke Order, ——~ at ris ce, 5, 
Hotho-n. to Mr. Bennet Woodcroft, h er: Majesty's Patent-office, 
ampton-buuidings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 


276. Covetinc ror SHartinc, F. A. Varley, Noga 25th 





January, 1875. 
The mode of drawing the p oagmente or ns of the cow 
by wedges and the tse of 5 jaws in coupling to cut k oy waya.on 
t whilst the segments are 


indented recesses in the 
together 


277. Sapp.e-cirtH Ticnteyer, J. Howard and W. Cox, Cahir.—Dated 25th 
January, 1875. 
The object of this invention is to keep the girths of a saddle at all times 
ba ahd ad dg ES og belly. To one end Ff a bag we 
suitable buckle, and to the other end thereof the inventor 
po may a prvi to fasten in the buckle as usual, and also one of the 
improved tighteness. The A consists of a small flat or curved 
metallic box enclosi: three, or more longitudinal metal 
encircled by helical hor calito #o as to have a constant a to 
draw the strap in is or es the box so as to tighten the gitth when 
upon the horse. 
278. Avromatic Fire ExtincvuisHer, J. Blain, Manchester.—Dated 25th 


5. 
The inventor places the ordinary ingredients for generating carbonic 
“— gas in two or more receptacles on a convenient platform or fixture in 
to prin of the building to be from fire. The contents of 
receptacles are caused to ite as soon asa fire occurs by a con- 
Groene pe = gs which when burnt by the fire allows one receptacle to come 





n contact with the other and breaks a division between the two. 





- em «eo wa Ae 


See SS a 2 then att i oe Oe one aed a ie ei 








Ave. 13, 1875. 





THE ENGINEER. 








or Ores AND MINERALS, B. Janner, Dublin. —Dated 25th 
in the treatment of ores and minerals which 


280. Bustie on Lapres’ Dress Improver, J. Badcock, Westmoreland- 
buildings, Aldersgate-street.— Dated 25th January, 1875. 
This consists in com a bustle or dress improver of wire in which 
the joints are formed by coils. 


281. Hayp on Guarp Ratinos ror Trains, H. J. Maquet, Brussels.— 
Dated 25th January, 1875, 
ly attached either to one of the steps or to the 


ther or india-rubber bands, or other flexitle 
contrivances to the end of the railing of the next carriage, for which 
the chains or other anal devices are 


or washer and between it and the sides of the aperture in the tube plate 
aye waaay Aa ce tae RL ab ed Tray Apres: be 
its place. The inven’ also embraces apparatus for fitting and removing 

the tubes and washers. 
802. Wacoys ron Minerats, A. Connell, Kingston-upon-Hull.—Dated 26th 

January, 1875. 

This invention consists in the construction of the box portions of 
from the frame or running portions and with 
which the contents are discharged, and 
such caused 


wagons separa 
movable bottoms 





of minerals when facilit; loading or manual 
is desired. af 


303. Courtivos ror Suarts, C. F. Farley, Great Winchester-street, London, 
Datel 27th January, 1875. 
cification describes i ts on No. 468, in the year 1873, 


This sp 
In order to do away with the necessity of cutting a key way in the two 
halves of the shaft to be cou the interior of the coupling has teeth 





121 
to the boiler and water circulation is effected by an it of 
circulating box and pipes, which communicate with the pipes, 
and the return water from which passes into the boiler by return pipe by 
leg or dip part of boiler. Various accessory details are described. 
818. Wor«rno Cor-orr Stipe Vatves, W. H. Mitchel, Newry.—Dated 
27th January, 1875. 

The ate 0 invention relates to that class of combination steam engine 
valves in which a cut-off valve,. actuated by pressure, is mounted 
on the back «f the slide valve, the action of such cut-off being 
placed ur.der the control of the governor, so as to produce a self-acting 
variable cut-off. 

819. Suips’ Locs, W. B. Reynolds, Nightingale-lane, London-docks.—Dated 
27th January, 1875. 

This relates to tubular logs, suspended at about the centre of their 

weight, and held by a from the vessel's side, the rotating part only 
into the water. The central spindle has radial wheels of long bear- 

ng form to prevent canting. The rotator is made of strips of metal 

fastened to a piece of wood. 

$320. Fine-pans, B. Rees and 8. Gardner, Neath.—Dated 2th January, 


Bars are made of double V form in section ur of square or rhomboidal 


form set diagonally. The distance pieces are in some cases caused to 








w will admit of their continuity being broken when 
282. Fvatrextnc orn Suapina Wire, D. Foxwell, Manchester.— Dated 25th 
January, 1875. 
The object of this invention is to obtain flat or other shaped metal wire 
or area than can 


able to obtain maxim’ e mum space. Ordinary 
round drawn wire is taken and caused to be subjected to a continuous 
hammering as it passes from one drum through suitable guides or tension 
drags made of two pieces of metal or other substance, 


: 
3 
: 
3 
i 
g 
F 





in an improved self-acting tee motion for 
the revolving motion of the doffer and also the feed rollers when 
asliver breaks between the calender rollers and the ordinary coilers, 
there ay spoon or Can omens by the sliver when there is no 
breakage, but when the sliver the spoon falls and gives motion by 
means of levers and rods to a bar which releases the a Sore 
a us worked at present by hand and thereby stops the motion of the 
er and feed rollers. 
284 Ramway Carriaces AND Wacons, J. James, Halifaz.—Dated 25th 
This has ior object viding bearings for railway carris d 
lor objec’ a lor railway ages and wagons 
in the event of an po my or wheel taking in order to prevent the train 
leaving the line. 


2865. Se Suarts or Looms, W. Haggas, Burnley.—Dated 25th January, 
1875. 


875. 

This relates, First, to improved machinery or a) tus to be employed 
for securing in position for being turned journals or necks of 
the cranks for the reception of the caps of the crank arms. Secondly, in 
o application of a centre balancing apparatus applied to the crank shaft 


286. Motive Power Enarnes, &., F. Cory, Cardiff.—Dated 25th January, 
1875. 


This invention mainly consists of two or more revolving pistons work- 
ing in a casing or cylinder and actuated by eccentric wheels or gearing 
which at certain parts of the revolution and while passing the steam 
inlet or port cause the area of the relative leading piston upon which the 


made in three or more sections. re fracture occurs at a distance 
from any of the fi each section of the cow be in one piece, 
To reduce the weight of the cou , the tu eS aes 
are made to taper frem the centre, and are Se - 
ing rings. When keys are used at the junctions of the coupling, the outer 
surface of the keys is made concave. 
304. Furwaces, R. M. Marchant, Kirby-street, Hatton Garden, London, 
—Dated 27th J-nuary, 1875. 
This provisional specification deseribes the 


that the oil percolates slowly into steam and becomes 


of one formed w it to bite into the parts of the shaft, or carries paw-like keys 1875. 
formed te bite into the shaft or keys with a number of upon them 
Or vulcanised india-rubber, or such like material is between the 
provided with hooks | couplings and the shaft. To reduce the number of its required, the 
quired t of the li are hi . ‘The couplings may be 


$323. Pumriva Arparatos Worked sy Hypravuiic Pressure, H. Davey, 
Leeds. —Dated 28th January, 1875. 

This invention relates to deep sunk Pumping apparatus worked by 
hydraulic pressure instead of or rigid connections. One form of the 
apparatus, suited for use in sinking shafts, consists of a cylinder fitted 
with a differential hollow plunger, worked by water under a pres- 
sure than that of the delivery, means being arranged of easily — the 

for repair. In another form, two pumps 
a pm teen Bane 30 fae adivers 
y pressure ex t oF eo very, 
in their action by a small slide controlled 





carrying of a steam pipe 
tubs ths taranen, aon the Gpaaeed ‘tea pipe ad is steam pipe, 80 
ipe 


and mixed with the steam before furnace. The combined 
steam and oil vapour issue by one or more jets, and are burnt as the fuel 
of the furnace. Also, the carrying of the as serpentine er other 
course h the furnace, so that the com steam and oil vapour 
may be highly heated before from the jets. Also, the employment 
of a similar steam pipe where solid fuel ia used; the steam in a super- 
heated state issues through jets among and mingles with the gases 
evolved from the fuel and is burnt therewith. Atso, the so the 
chimney or chimneys that they shall deliver the exhausted 
combustion in their still heated state underneath the fire or 
products being thus continually circulated through the fire. 

305. Portaste Sueps on Tents, M. Speyer, Manchester.—Dated 27th 

January, 1875, 





ucts of 
, such 


These improved sheds or tents consist of two or any ter number 
of wrought iron princi preference of bars of rolled T iron, 
which are bent to the of the roof and H portions forming 
the sides are hi oy to - 8 cn oe a —_ 
are stre: on stays. prin are angle 
or other shaped iron cross bars, which are jointed together tor the con- 


venience of transport, and locked together by tie rods at the ridge pole 

sides. The roof and sides are made of tarpauline and other 
ie. 

307. Earts Borina Aucer, P. Jenson, Chancery-lane, London.—A com 
munication from A. Varel, Oldenburg.—Dated 27th January 
1875, 

The lower part of auger is formed as two separate screws, the lower 
one ha the smallest pitch ; it has also a cutting blade to which a chain 
is attached for pulling the auger out. 

308. Morive Power From THE Motion or A Sure amona Waves, W. 7. 
Deverell, Queen-street, London, and BK. Tower, Moreton.—Partly a commu- 
nication srom S. R. Deverell, Portland, Victoria.—Dated 27th January, 
1875. 

The invention consists of an improved apparatus for utilising the 
motion imparted to a ship or other floating body by waves as a means for 





steam aets, to truvel faster than the area of the piston ly 
following upon which the steam presses with equal force. The steam 
thus acts upon the area of the relative leading and following pistons with 
equal pressure and by the difference of — - from the eccentric gearing 
the pistons are compelled torevolve in continuous rotation. A reverse 
action takes place upon the area of the pistons while the exhaust 
port or steam outlet. The same invention can be appl as a water 

wer engine and if driven from the exterior will act as a pump or ex- 
[aster Sev ate gases or liquids and with the uddition of an index to 
register the number of revolutions ; it may also be applied as a moter or 
measurer of gases or liquids. 


287. Briackina, J. C. Coombe, Barnabury.—Dated 25th January, 1875. 

The inventor takes a certain quantity of the ordinary starch, and 
dissolves same in hot or boi! water as is usually done: and whilst hot 
introduces into the starch, oil, wax, or any suitable greasy matter, and 
stirs the mixture, and same is allowed to cool. When the mixture is 
cold, a small quantity of iodine dissolved tn spirits of wine is added ; 
and the result of the addition of the iodine is that the mixture is con- 
verted into a bluish black colour. To a gallon, more or less, of the 
above mixture is added about eight ounces, more or less, of a solution of 
per-chloride or other per-salts of iron and also a small quantity of gallic 
or tannic acids ly or mixed ; and, following this, about two drachms 
of oil of cloves with eight ounces of glycerine, more or less, is added and 
pany stirred. In making superior blacking suitable carbon blacks 
are 4 


288. Treatinc CANVAS AND OTHER Woven Faprics To PRESERVE THE 
saME, A, M. Clark, Chancery-lane.—A communication from H. N. Rogé, 
B. P.P. H. Baffoy, and P. 8. E. Dupré, Paris.—Dated 25th January, 
1875. 
The invention consists in the use for the above purpose of salts of lead 
and all products derived from lead, fixed in any known manner. 
289. Puriryine Gas ror BaLioons, J. Simmons, Regent-street, and J. M. 
Morris, Hanover-street London. —Dated 25th January, 1875. 
An improved method of purifying hydrogen gas by filtering it through 
a mixture of limeand water is ibed. Also animproved construction 
of apparatus combining within itself a purifier and gasometer. Also an 
improved means of emptying the retort when necessary, 
291. Mininc Powner, C. Espir, Berners-street, Oxford-street.— A communi- 
cation from J. F. A. le Briequir, Marseilles. — Dated 26th January, 


1875. 
The feature of novelty of this invention is, that it consists of three 
only, and the following are the proportions, though the inven- 
tor does not confine himself to these exact proportions, as they may be 
varied as circumstances may require: 60 per cent. refined nitrate of 
soda ; 14 per cent. refined and triturated brimstone ; 26 per cent. saw- 
dust from mgest wood, such as oak, walnut, mahogany, ebony, log- 
wood. &c. In order to increase the explosive power add 5 per eent. of 
nitrate of soda. 
202. An Improver Game, WV. and E.C. Mountfort, Birmingham.—Dated 
26th January, 1875. 

A ball si ed by a cord from an arm attached to a vertical rod is 
thrown by the player in such a manner that it winds itself round the said 
rod till the whole of the line is taken a when it immediately to 
unwind, and acquires in this action sufficient centrifugal force to describe 
a curve — ona the said rod, and in its path to strike- 
off or set a ball which indicates numbers, either by rolling into con- 
cavities in a board or by other suitable contrivance. 

205. Wasninc Macnines, 2. Jensen, Chancery-lane, London.—A com- 
mumeation from A. Bohlken, Varel, Oldenburg.—Dated 26th January, 


1875. 
Revolving cylindrical cask ribbed inside ; an internal loose ribbed heavy 
roller presses on the clothes. 


297. Drictinc Macuines For Borer Pvates, W. Allan, Sunderland.— 


1 
fication describes the construction of a drilling 
drill driven by its own ne and having the 
base id a circular bed so as to perform the work exactly 
in line with the common centre. The machine drills boiler, shell, or other 
plates when placed vertically, which is the most «xpeditious mode of per- 
orming that mechanical operation. 
sy - ees AnD SunsHaves, J. Willis, Shefield.—Dated 26th January, 
nS 
The improvements relate to the formation of a new stretcher joint for 
paragon ribs, and also to a mode of obtaining the effect of a spring 
stretcher joint without adding a spring to the joint. 
301. Firrinc Tuses to Tube PLATEs on Houpers, J. H. Johnson, Lincoln’s- 
flelds.—A ication from J. Dated 26th 








, » Paris. — 
Uy <> improved mode of fi 

an ™m or connecting 
tubes to tube plates or tube which is more ee 
te the tubes of tubular boilers, but may also be em: other 
where tubes are required to be secured to plates or holders, and 
consists essentially in the eatgman a or composed 
of an abestos fabric or similar fire-resisting material, and by preference 
slight or tapering, placed around the extremity of the tube, 

which is to be connected to the plate or holder in com n 
conical or tubes or washers com; of iron or other suitable 

rigid and placed outside of the asb tubes or washers, 
taper of the two by preference in reverse directions, so 
that when the or washer is driven in around the asbestos tube 





ing motive power, A ship or other pper bd has imparted to 

it by waves a combined horizontal and vertical oscillation, which combined 

movement results in the floating body moving in an approximately 
circular path in a vertical plane, and consequently causes it or any object 
placed on it to be acted on by a centrifugul force. 

309. Finisuinc Wootten Fasrics, G. Fox and J. H For, Carlinghow, 
Batley.—Dated 27th January, 1875. 

This invention relates to machinery to be employed for producing what 
they = ~ = ae fai Or woollen —_ P . the — has 
come from the raising they pass it through a “ -up” machine, 
the bed of which consists of a board wise so as to offer a very 
small portion of the cloth to the action of the brush employed for ‘* setting- 
up” the fibres. The cloth is next passed through a “* napy ” muchine, 
the rubbing action of which is reciprocatory and not circu as in the 
ordinary machine. As the fabric passes through the machine the “ set- 
up” fibres are knitted or worked together and luid in a direction parallel 
with the length of the cloth. 

310. Water Circutatixe Bans, W. R. Lake, & i ¥ 
London.—A communication srom W. H. Farris, Caire, U.8.—Dated 27th 
January, 1875. 

This invention relates to improvements in water circulating and steam 
generating side or basket grate bars, fire front linings, and rear arch bars, 
and to the combination therewith, and with circulating grate bars not 
having side basket bars of pipes and valves for applying the same. 
The said invention is applicable to! tive and o boilers and to 
water heaters. . 
$312. ConTRACTION AND STRENGTHENING OF BARRELS OF BREECH-LOADING 

Snot Guns, J. Rigby, Dublin, and W. M. Scott, Birmingham.—Dated 
27th January, 1875. 

This invention cousists of three modifications. First, the muzzle end 
of the barrel is contracted, and at the same time pat pg 
or shrinking thereon an external tube of steel or other suital 

, additional thickness of metal is left on the outside of the 
muzzle and of the barrel, and afterwards transferred to the inside thereof 
by external e, thus producing the required contracti Thirdly, 
an annular depression is made on the exterior of the muzzle end of the 
barrel, whereby a corres annular traction is produced in the 
interior thereof. The effect of the contraction of the barrel is to cause 
the shot to be delivered more closely than by the ordinary method of con- 
struction. 

$13. IxpicatiInc THE Position or THE RUDDERS IN VESSELS TO AVOID 
Cotuision, J. A. Briebach, Rendlesham-road, Clapton.—Dated 27th 
January, 1875. 

This invention relates to an apparatus to denote to approaching vessels 
the course that any vessel is steering, and enable the man at the wheel or 
officers on board any ship to steer accordingly, thereby to avoid collision. 
The inventor therefure — a lamp placed in the stem of the vessel, 
or so near as may P le, having attached to it a bi- 

1 d slide, corresponding to the ition of the rudder or helm when 
in motion, and having a vertical The position of the rudder er 
helm is by a rod under the deck, and being attached to the 
lamp, and Loving conn: indicated 


th ton-huildi 




















m with the rudder-post, by the above 


$14. Furnaces, J. Kennedy and C. Wigg, Liverpool.—Dated 27th January, 
1875. 

The essential feature of this invention consists in an im 

iron 





ber con- 
taining retorts or tubes, or » 
mixture of oxide of iron, and the red agent or agents is to be 
introduced in combination with a puddling furnace or furnaces, or with 
other furnaces in such a manner as to more completely utilise the gases or 
waste heat from the latter for effecting the reduction of the ores or pro- 
ducts before men’ 

315. Actions or Pianorortes, G. H. Brockbank, Acton-green.—Duted 27th 


For this purpose the hammer is cone back by means of a weight, 
and in front thereof is fixed a spring rail having springs fixed thereto, 
which bring back the sticker. 





817. Hor Water Apparatus anv Borers, H. Ormson, Stanley-bridge, 
Chelsea.— Dated 2th January, 1875. 

This invention mainly relates to a divisional or a single, double, treble, 
and quadruple system of heating by hot water effected by 
epapaing De shoe o sangre ot Seb water pipes in enmediion with duck 
or cham! Ag hy ht Spe 26 Cena Se 
turned on or and thus leave in operation or shut-off some or all of the 
pipes. A boiler is to be used of a dome shape, and so con- 

that and deep-setting are dispensed with. The feed 





by action. ear Se the bottom of a shaft 

to supply a set of pumps at a higher level, the lower pumps being worked 

by water from the delivery of the higher. 

324. Fur Coarep Faprics, J. B. Crosby, New York.—A communication 
Srom H. Kellogg, Milford, U.S.—Datedl 28th January, 1875. 

The invention relates to an improvement in of coating fabrics 
with fur. The invention consists, First, in the method described for 
causing one end of the fibre of the fur to be interlaced with the fibre of 
the fabric without ~*~ remainder of the fibre. Secondly, in the 
fabric thus produced. hirdly, in the method herem described for 
utilising the waste pieces of fur skins. 

325. Heap Coventnas, J. B. Crosby, New York.—A communication from 
H. Kellogg. Milford, U.S.—Dated 28th January, 1875. 

This invention relates to improvements in the method of forming the 
bodies of caps and similar head coverings, to give te them the 
known as jockey, turban, and other styles; the ebject being to produce 
the caps whole in a single piece instead of several pieces, as in the usual 
practice of up such caps; and the invention consists in the 

thods, as ft bed, for blocking the caps, whereby the 
cap is made complete in a single piece. 
826. Carponactovs MaTeriat ror Fittertnc, Deoporisine, &c., &. 
Weare and 8. Isherwood, Manchester.—Dated 28th January, 1875. 

The features of novelty in this invention consist in the uction of 
an im cari 8 material by mixing clay with sawdust, 
clinkers, and refuse from furnaces, together with tanners’ waste or the 
nuts used by tanners, and the mixture in and apparatus con- 
sisting of three, five, seven, or more cylinders revolving in or over a 
furnace, and in the case, say of three, with two small upper 
cylinders and one lower cylinder. The material is fed into the top 
cylinder, and after being partially carbonised passes through suitable 
hoppers to the lower one, all the extremities of these cylinders being 
fitted with covers to obtain ready access to the interior. . 


327. Purirving Iron, W. Baker, Willenhall.—Datel 28th January, 
1875. 





The inventor employs a vessel or trough placed between the furnace 
and the moulds, or other receiver for the molten metal, and forms the 
vessel or trough Yay my f oblong, and a few inches deep on one side and 
shelving up tothe top on the other side. He closes the ends of the 
vessel or trough to retain the metal to be acted upon, and forms an 
pam in the top of each end, one for the admission and the other for 
the discharge of the molten metal. He forces air through tuyeres placed 
along that side of the vessel or trough to which the bottom shelves up, 
and inclines the tuyeres towards the surface of the metal with their 
nozzles nearly touching the metal, so that the air will be forced into and 
through the metal. He carries up the sides of the vessel or trough and 
covers the top with a perforated plate. The metal flows through the 
vessel and trough and is purified by the action of the injected air. 

328. losiT1no anv Hotpine Marcnes, the Hon. G. Cudogan, Park-place, 
Westminater,—Dated 28th January, 1875. 

This invention consists in arranging a corrugated cylinder so that it 
can revolve within an outer = cylinder. Kach corrugation contains a 
match, and in the outer cylinder is formed a longitudinal slit in which 
works a carrier, When this carrier is forced down and the corrugated 
cylinder turned round until a match is exactly above it, the carrier when 
raised fits and holds fast the lower end of the match. Inside the corru- 
= cylinder is another cylinder which can be turned partly round by a 

ndle attached to it, and the top of this cylinder is provided with a 
disc, the lower surface of which is roughened and covers the heads of the 
matches in their corrugations. When the disc is turned sharply round 
by the handle, it ignites the match which is pressed against it by the 
carrier by means of a spring or the finger of the operator, and when the 
handle has completed its stroke it brings a notch in the dise exactly over 
the ignited match, which is forced through it by the carrier and can then 
be used. A shield or lantern is fitted outside the outer cylinder, and can 
be raised so as to protect the lighted match from the weather. When the 
handle and disc are returned to their first position a pawl connected to 
the handle actuates a ratchet wheel upon the corrugated cylinder, and 
brings a fresh match into position above the carrier. Two cylinders may 
be used side by side, the match being ignited between them, and the 
shield or lantern partially surrounding both. A ring is used to insert the 
finger to carry the apparatus. Sometimes only two cylinders are used, 
the internal one seswing as a reservoir for matches and having a slit 
through which a =~ match can pass into a slit in the outer cylinder 
above the carrier. © apparatus may be made ornamental, and may 
contain an inkstand or other article, and may be adapted for fusees 
instead of matches, 

380. Carrrivce Cases anv Pencussios Cars, J. H. Sanders, Lombard- 
street, Lovulon.—Dated 28th January, 1875. 

According to this provisional specification cartridge cases are made out 
of steel coated with other metals, Percussion caps are also made from 
steel coated with other metals. 

831. Groves, LZ. Maes, Brussels.—A communication from J. Fouillon, 
Grenoble. —Dated 28th January, 1875. 

Gloves according to this invention, have ne inside seam from the 
thumb to the wrist, a portion of the back being t t round and its 
top connected at the loop corner by an overlap upon the other part near 
the thumb. The straight seam of the front of the thumb to the loop 
corner is dispensed with, the thumb being inserted by a curved seam, 
whereby the palm of the glove fits closely into the palm of the hand. 
332. Curonine, H. Deacon, Widnes.—Dated 28th January, 1875. 

This invention consists in the construction and use in the manufacture 
of chlorine of a vessel containing gratings 80 su 

easily wi 


active porous material that it ma \y 
form on its r and under unrteeen angles with the horizon parallel to 


each other, and such vessel ng _——_ with suitable openi for the 
introduction and withdrawal o: 2 active parvo and for 
the entrance and exit of the gases which pass h the withdrawable 
porous material. 

SiR, Goecesue Aim Brakes, J. Steel, Glasgow.—Dated 28th January, 


The features of novelty which constitute this invention are, First, the 
arrangement of the © cylinder at the central part of the 
and direct coupling of the piston to the brake lever ; Secondly, 
Fourth tne apelication a : reducing aa for regula’ ~ _ men 
or , a valve for the 
of air throughout the apparatus. ~ 
834. Secuntne Hose Pires in Coits, 8. Coales, Newport Pagnell.—Dated 
‘This invention bas for ite object the of 
ven means ding an inexpensive 
but effectual method of securing and of cnscthng dotesbed leugibs of 
hose with great facility. These improvements can be readily applied 
to the couplings of hose already in use, or the couplings can be constructed 
in accordance therewith. 
3365. Mountino tue Datvivc Bawps or Srixpies, &c., L. Binns, Oaken- 
shaw Low Moor.—Dated 2th January, 1875. 
The invention consists in so mounting the driving bands that the fric- 
tion of driving is materially reduced, and said driving bands are caused 
to last much longer than bands mounted in the mode usually adopted. 
$36. Ececrric TeLrorarn Apparatus For Train Siawauuina, A R. 
Harper, Salishury-street, Adel phi.— Dated 28th J 


lanuary, bs 
Fitting or applying a guard with a screen plate in front of the exterior 


of the case so as to vont ee yous, tappers being moved 
or opecated pen at the came tiene ng the ons of a 
at tts nkee wan dem beneath or in a 

erent plane to the poles or of an electro-magnet, of which 





THE ENGINEER. 





Ave. 12, 1875. 








pound and needle mounted on same spindle between 
them that the t, on tra’ the electro-: magnetises the 
compound armature, which is a’ e one pole, and 
the other pole repels the other end of the same armature, whilst the pole 
of the we whieh & seeing the ond sree SS oe ame 
time att needle, and reverse pole of the electro- et 
at the same time repels it. Also in a it of key and 


travels backwards and forwards therein, the rear end connected 
with the el Se ne ae ee . and the 
other or front end being conn to the shuttle carrier. The glove 


Suge ox other tovates avviete having been placed on the tube, the 
latter turned down horizontally, the working of the machine effects the 
complete closing or sewing of the glove finger or tubular article. 
349. Concenrratina SutpHuric Actp, S. Chivers, Cardiff, and A. Chivers, 
Pontypridd.—Dated 29th January, 1875. 
This invention consists in substituting a glass retort for the platinum 
retort ordinarily used in effecting the concentration of sulphuric acid 





causes by a pieces 
And to the ll, gong, or relay, there is applied two springs which are 
acted upon and brought in metallic contact as described. By this 
ment any error is prevented if the recciver by any accident uses both the 
sending and receiving portions of the apparatus at the same time. Also 
an arrangement of interlocking gear for preventing the signals for work- 
ing traffic between branch lines and the main lines, or vice versa, or on 
single lines of railway, to prevent two trains being taken or admitted on 
to one section of the line at the same time. This is effected by the use 
of a double-ended lever arm or ‘‘ yoke” fitted on the bottom of the case 
connected to the battery or earth as between two or more instruments so 
as to insure the ing consonant and harmonious, and in no case 
conflicting or contradictory. This “yoke” is alternately acted upon by 
one orthe other of the plungers, tappers, or keys, and cannot be acted upon 
by both of them at the same time. The battery and battery cells for work- 
ing such instraments are made by forming the plates of silver with 
vertical corrugations to give them structural stability to prevent their 
buckling or bulging out, and prevent their coming in contact with the 
zine plates. The cells are formed with small pockets on each side at the 
bottom for receiving a limited quantity of mercury and the ends of the 
zinc plates dipped thereinto. 

337. Fasreninos ror Braces, &c., H. G. Pendleton, Birmingham. — Dated 
28th January, 1875. 

This invention consists mainly in constructing a fastener for the various 

articles of three parts, a “front,” a “ back,” “pushers.” The front 
is made of any pattern and parts bent to form the sides with suitable 
yieces for securing it to the back, which is cut to fit the sides of the 
ront. Space is left betweea back and front. A tongue is in the back 
forming a spring, at the loose end of which is one or more teeth. The 
pushers are arran; so that, by the action of pushing them in, the 
tongue is raised and the pushers are placed outside the back or between 
the back and front, suitable guides being made to regulate their 
movements. 

339. Printinc Macuinery, J. Bewsher, Haverstock-hill. — Dated 28th 
January, 1875. 

The object of this invention is to obviate the difficulty hitherto ex- 
perienced—more especially in book printing machines—of preventing 
what is termed the “‘ set off.” 

341. Corrvcatep Wrovcut Iron Prates, J. Westwood and R. Baillie, 
London-yard, Poplar,—Dated 29th January, 1875. 

The plates are intended for the eonstruction of iron floors, and for this 

yurpose are made with increased bearing surface by forming the top and 

Pottom parts of the corrugations flat and extended, and the sides thereof 

straight and inclined outwards towards the bottom. 

342. Bron anv Drinkino Borrtte, P. Pieri and W. Smith, Salisbury-street, 
Strand, London.—Dated 29th January, 1875. 

Constructing a bidon or drinking bottle or flask with a neck of suitable 
dimensions with an inverted truncated cone fitted therein, having at the 
bottom thereof a hole or opening for receiving the fluid or through which 
it may be poured, and at the top edge thereof another hole or opening 
from ‘hich the fluid contents may be poured out or withdrawn therefrom. 
Such inverted truncated cone is so fitted that the apex is by preference 
brought in contact with or near to the one side of and near to the bottom 
of the neck in which it is applied. 

343. Saws axp Sawine Macuinery, W. Payton, Shelgate-road, London, 
and J. B. Holmes, Newton-terrace, Bayswater.—Dated 29th January, 
1875. 

One part of the invention relates to a method of giving a percussive 
action to the teeth of saws, by means of short cranks er eccentrics moving 
in a similar direction and at equal speeds. The Second part of this inven- 
tion relates to a method of giving percussive action to a saw for the 
purpose of cutting coal, stone, and other substances by adapting it to an 
ordinary rock-boring machine or to a ne ag ate 4 engine or other motor, 
which would impart to it parallel percussive blows. 

344. Roratine Cookine Apparatus, W. P. Brook, Denmark-hill, and M. 
Wilson, Loughboro'-road. - Dated 29th January, 1875. 

This said invention relates to an op men consisting of a revolving 
plate on two or more such plates fitted in an ordinary domestic oven or 
other oven or placed upon the said oven or over or at the side of a 
fireplace, and caused to rotate automatically, the said apparatus being 
designed for baking such articles as are ordinarily baked in ovens and for 
boiling water,and other like purposes, 

345. Foorsters anp Lower Enps or Tue Spinpies, H. 7. Palmer, 
Middleton.—Dated 25th January, 1875. 

The object of this invention is to prevent the waste of oil or other 
lubricant used for lubricating the bottom ends or feet of the spindles, and 
consists in the construction and employment of covers of the spindle 
steps formed of sheet metal, wood, leather, or other suitable material, 
the covers being made of any desired lengths. In one arrangement each 
length of cover is made of one y iece, having round or oblong holes through 
which the spindle feet pass, and when in use rests on the bottom rail 
containing the footsteps, thereby preventing the oil from being thrown 
out and reducing to a great extent the entrance of dust, dirt, and loose 
fibres. In another arrangement of covers, in which each length is made 
of one piece, the slets extending from one edge are used instead of holes, 
and in other arrangements the covers are each made of two pieces, having 
semicircular recesses neariy fitting the bottoms of the spindles ; when in 
use the two inner edges being in close contact or overlapping each other, 
or one half cover may have a straight inner edge almost in contact with 
the spindle bottoms, and the other half cover having slots through which 
the bottoms of the spindles pass and overlap each other, and in all cases 
the covers are capable of being raised or r d for the admission of oil 
or for cleaning, and also kept in their places as covers by ribs, recesses, 
pins, hinges or other ordinary means. 

346. Lime any Cement Kivns, J. Hall, Horley.—Dated 29th January, 
1875. 

This provisional specification describes a cylindro-conical kiln covered 
over with a dome formed in two parts, one of which is movable along a 
railway so as to afford a ready access to the interior. An opening at the 





bottom of the kiln is provided with gridirons, beneath which is a chamber 
having trap doors at the bottom. To withdraw the charge the gridirons 
are moved back, the lime then descends and fills the chamber; the 


trap doors may now be oe to allow the lime to fall into the trucks 

arranged below. The kiln may be used with solid or with gaseous 

fuel. 

347. Taitors’ Pressinc or Irontinc Macuines, F. Zysel, Berner-street, 
Commercial-road, and J. Warschawsky, Princes-street, Spitalfelds.—Dated 
29th January, 1875. 

This invention relates to improvements in pressing or ironing machines 
for the use of tailors and others. The apparatus is constructed with a 
table and framing of convenient height and underneath which is placed 
a suitable arrangement of driving year for actuating a travelling band 
upon which the articles to be pressed or ironed are carried. This band is 
situated at the fore part of the table within easy reach of the operator, 
and is earried by two horizontal transverse shafts, one of which projects 
in front of the frame, and parallel with it another short shaft also pro- 
jects for an equal distance, and round these projecting parts a smaller 

nd ruus and is used for pressing trousers’ bottoms and similarly formed 
articles, and on the projecting end of the transverse shaft a wvoden 
roller may be placed when required to be used for pas circular seams. 

Near one end of the travelling band is a trough filled with water, and in 

it is placed a roller revolving on a —— on one end of which is a spring. 

Round this roller is wound a damping cloth, which passes thence throug! 

two squeezing rollers, which press all superfluous moisture therefrom. 

When the cloth is used and released the spring draws it back and recoils it 

round the roller. At the rear part of the table is a standard, an upper 

part of which is capable of being turned round its centre and is rovided 
with projecting side parts in which are elongated slots through which 

slide metallic pieces holding a pin paasing through the second joint of a 

system of lazytongs, behind these slots are holes holding another pin 

running through the first joint of the tongs and holding them in position; 
the metallic pieces limit the movement. At the opposite end of the lazy- 

tongs a similar connection is made with a box, to which is attached a 

spring, carrying the press or iron capable of free turning movement, and 

the pressure of which upon the material is regulated as required by a 

rack and pinion actuated by a handle and working in connection with a 

ratchet and pawl, so that upon releasing the latter the spring lifts the 

iron immediately clear of the material. The iron is fermed of a long oval 

box closed all round, and between the gas burner and the top is placed a 

horizontal plate shorter than the iron, and which causes the heat to travel 

along the bottom and then the top of the iron before it can escape theough 
an outlet left at the top and rear of the iron. 


348. Sewine Macuines, W. I. Douglas, Stourbridge.—Dated 29th January, 
1875. 
This invention consists of the following improvements for closing the 


fingers of kid and other gloves, and also for sewing or closing other arti- 
cles of a tubular figure. Instead of a table for supporting the article to 


be sewn, a horizontal tube elliptical in cross section is employed, the said 
tube being jointed at one end to the frame ef the machine so that it can 
On the upper side of the tube is an opening through 
© passes. 


be turned aside. 


which the needle of the mac A rod in the axis of the tube 





cont ly. The “brown acid” is passed continuously through a feed- 

cup and a self-adjusting s: into the said retort, from which the 

concentrated acid is ugh a syphon into a cooler, from which it 
passes by an adjustable syphon into a cup furnished with a spout. 

350. Sewinc Macuines, B. Shepherd, F. Rothwell, J. B. Hough, and T. 
Rothwell, Oldham, and J. McN. Rimington, Newcastle-upon-Tyne.— 
Dated 29th January, 1875. 

The First part of invention in impro ts in the a) 
ratus for regulating the length of the stitch of sewing machines. Ashort 
lever is jointed at one end to the bar which carries the feed plate, and 
bears acam upon the main or driving shaft of the machine 
for the pu of imparting the to-and-fro motion to the feed 
the end of the feed plate bar rests upon another cam also p) 
main shaft for the of giving the upward and downward motion 
to the feed plate. In order to alter the length of stitch, it is necessary 
to vary the position of the fulcrum of the short lever, and which fulcrum 
is formed by one end of an arm bearing against the same, and which 
arm is pivoted at or nearits centre. A ae nay bar is placed length- 
wise underneath the bed-plate of the machine and pivoted at any con- 
venient point, and provided at one end with a set or daubencv, which 
works in a slot in the bed plate. The other end of the longitudinal bar 
is formed with an inclined plane which corresponds with and works upon 
an inclined plane placed upon the end of the pivoted arm opposite to 
that which nom the fulcrum of the short lever. By moving the set 
screw in the slot, the longitudinal bar is caused to turn upon its axis and 
act upon the inclined plane on the pivoted arm, and thus alter the posi- 
tion of the fulcrum of the short lever. Instead of the longitudinal bar 
being e to turn upon a pivot, it may be so mounted as to be capable 
of a to-and-fro motion. The Second part of this invention consists in the 
method of hinging or jointing the bed-plate of sewing machines to the 
stand or table. Two pins with enlarged heads are apt aor ig to one side 
of the bed-plate, and pass into holes formed in the stand, the e: 
heads preventing them from entering too far. Underneath the bed-plate 
and in front of the pins, two elastic cushions are placed, upon which the 
machine rests when lowered into working position, the contact of the 
bed-plate with the cushions raising the heads of the pins from the stand, 
thus disconnecting the hinge therefrom. The Third part of this invention 
consists in forming or attaching to the slide or carrier of sewing machines 
a projecting bess, in which is bored a hole horizontally with the shuttle, 
andin which hole one end of a bar forming the picker is passed and 
secured and regulated by a set screw. The other end of the bar is bent 
to a suitable curve to accommodate the end of the shuttle. 

351. Cootmnc or RerriceRATING, C. P. N. Weatherby, New York.—Dated 
29th January, 1875. 

This invention relates, First, to the production of cold by a peculiar 
method and apparatus, by which atmospheric air is compressed, cooled, 
and expanded more effectually than heretofore. It is desirable in making 
ice according to the second part of this invention to reduce the air passing 
through the ice-box or refrigerator to as low a degree as possible. In 
carrying into practice this part of the invention the inventor uses appa- 
ratus or machinery comprising a steam cylinder, various force pumps, 
water jet pumps, expansion power cylinders worked by compressed air, 
an ice chamber containing near the centre a water vessel, in which the 
water is frozen, and a graduated vessel* to supply water to the said ice 
box. The inventor modifies his invention by combining the cooling 
effect produced by the alternate compression, cooling, and evaporation of 
a liquid having a low boiling point, or of a condensible gas, and the cool- 
ing effect produced by the alternate compression, cooling, and expansion 
of atmospheric air. 

352. Fire Guarps, M. H. Brown, New Cross.—Dated 30th January, 1875. 

The features of novelty of this invention consist :—In permanently 
——_ fire guard to the chimney piece or to the — rt of the 
stove, or the inside of the fender thereof, and making the sald guard of 
a sheet of wire gauze or chain work, capable of being wound round a 
spring roller so to be drawn down in front of the fire, or in adapting a 
kind of Venetian blind, which may be lowered and raised as desired, also 
in adjusting the guard to the front of a fender so as to roll, or fold, or slide 
up and be concealed from view when_not required to be used, and when 
required to be capable of being unrolled or unfolded and raised up and 
supported in that position by suitable means. 

354. Securinc Sacer Meta Roortna, A. Moore, Fitzroy Works, Euston- 
road, and A. C. Moore, Waterloo, near Liverpool. —Dated 30th January, 
1875. 

This invention consists in securing the upper ends of the plates’of sheet 
metal roofing by screws passing through slotted holes, while the lower 
overlapping end of the next plate above is held underneath a lip on a 
curved clip, secured by the same screws that hold the lower plate. Thus 
each plate being fixed by screws at the middle of its length, is free to 
expand and contract at the upper and lower ends. 

355. Locomotive CARRIAGES FoR TRAMWAYS OR Common Roaps, L. J. 
Todd, Leith.—Dated 20th January, 1875. 

This invention relates to improved arrangements of self-propelling 
tramway or common road carriages designed to be worked by means of 
steam generated in stationary’boilers, and stored in receivers attached to 
the carriages ; and it comprises various improvements in the motive- 

wer apparatus that are also applicable when such apparatus is operated 

‘or any purpose by steam applied in the ordinary way. In one improved 
arrangement two cylindrical (or for the most part cylindrical) metallic 
vessels or receivers are placed side by side longitudinally beneath the 
floor of a tramway carriage or omnibus, and at each outer side near one 
end there are fixed a cylinder and piston, the two being arranged to 
drive two coupled pairs of wheels. Ina second arrang t or modifi 
tion of the locomotive carriage, three single-acting engine cylinders, with 
pistons, are embedded in the receivers (of which there may be one, two, 
or three longitudinally arranged, or a greater number transversely 
arranged), and the pistons are connected to a crank shaft placed trans- 
versely at the end of the carriage, and ted by coupling rods to the 
wheel axles. When the improved cai is to be used on steep inclines, 
or for traction purposes, it is provided with one or more wheels having 
rubber tires, which are by preference applied in a simpler and less costly 
manner than heretofore, being put on in segments, which are formed 
with lateral ribs or projections for securing on the wheel frame by screw 
bolts, and being made with a lateral enlargement at the tread to retain 
the metal choo bese without these requiring any special fastenings. 

356. Foo anv oTHER Sienas, J. R. Wigham, Dublin.—Dated 30th January, 
1875. 

This invention relates to apparatus for producing audible signals known 

a “‘siren.” According to the present improvements a combination of 
two or more revolving discs are used, having an unlike number of aper- 
tures on which jets of steam, air, or gas are made to act, so as to produce 
sounds of more than one note. Or one disc only is used with apertures 
of different sizes. The apparatus is worked by steam, air, or carbonic 
acid gas or electricity, which is made to turn the same to every part of 
the horizon at the same time that it produces the sound. The cutting off 
or turning on of the steam or other agent is effected automatically. 

357. Rotters usep IN THE MANUFACTURE OF TEXTILE Fasrics, £. 
Bdwards, Southampton-buildings, Chancery-lare.—A communication from 
EB. Edwards, Boston, U.8.—Dated 30th January, 1875. 

This invention consists in coating rollers used for the purpose of pre- 
paring cotton or other fibres, or for aged es, with gelatine dissolved 
in water, and with or without the addition of substances tending to 
render it insoluble, and other substances described. 

358. Prevention or Priminc tn Borvers, J. Stockley, Sunderland.—Dated 
30th January, 1875. 

The mixed water and steam passing from the boiler to the engine are 
more effectually separated by increased centrifugal action caused by its 
being made to between six or more spiral webs or dividing plates, 
each with a full turn, by which means the separated water will receive a 
twirling motion and be returned downwards to the boiler, while the 
separated steam will pass upwards through a central tube to the 
engine. 

359. Boots anp Suogs, C. F. Wetton, Upper Baker-street, Regent’s Park.— 

Dated 30th January, 1875. 

The novelty consists in inserting between the welt and the outer 
leather sole a layer of sy any or india-rubber with magnets on the 
side thereof nearest to the feet of the wearer. 

360. Fitters, C. Lambert, Hull.—Dated 30th January, 1875. 

The apparatus consists of an outer casing attached to the wall of the 
building, within which is an inner vessel into which the waterisled. The 
upper part of the inner casing has holes through which the water passes 
into a filtering medium held between perforated plates through which it 
passes to a reservoir. 

361. Fevtep Fasrics, L. F. Tavernier and J. P. Matheson, Leeds.—Dated 
30th January, 1875. 

This consists, First, in es natural dark colour wool, or dark 
dyed coloured wool with a natural light colour wool and mixing the two 
intimately by the carding process. The wools in the mixed state are 

* The words “‘ in which the water is frozen, and a graduated vessel” 
are found in the copy of the abridgment delivered by the applicant, but 
do not appear in the original abridgment. 
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then felted and The result is a mottled or a mixed 

ance. a awe 7 black ; and by and 
felting, an tation of white wool and into the 
black, thus obtaining a fabric which is, Saprepceimae and grey the 
other. This fabric when dyed is reversible. 


=. VentiLators, J. Hill and J. BE. Hey, Halifax.—Dated 30th January, 


This invention relates more icularly to that class of ventilator 
known as “‘ Watson’ssyphon ventilator "in w: diay or diaphragms 
are employed for the “‘ shaft ” and conical or other top or 
hood into two parts, one for the egress of foul air, and the 
admitting a supply of pure fresh air ; but it is also applicable to “‘ single- 
tube ” ventilators. The object of the improvements is to so construct the 
“cowl” or headof the ventilator that own draught resulting from the 
force of wind acting on the ventilator may be avoided or reduced to a 
minimum, and the fresh air ly introduced without reducing the 
ventilating capacity of the of the , and dispensing with 
the use of a shield or a suspended under the mouth of the 
ventilator below the ceiling, which besides interfering with the efficacy 
of the ventilator in unsightly in appearance. 

363. Runners ror UMBRELLAS, C. Harrison, Southwark.—Dated 30th 
January, 1875. 

The runner is formed of two or more separate lengths of tube capable 
of slid: over each other in a telescopic manner. To one end of the 
runner the collar to which the stretchers are attached ‘ted, and 
at the other end of the runner, or at any convenient part thereof, is placed 
a collar or “ tip-cup” for the reception of the tips of the ribs when the 
umbrella is closed, 


364. Sriayine anv Benpino Hoops ror Casks, J. B. Bradshaw, Rother- 
ham—Dated 30th January, 1875. 
visional cification the top splaying roller has 


A to this pr ip 
inclined or spiral grooves formed upon it. The bending roller which is 
set in front of the pair of splaying rollers is conical, and its axis can be 
inclined so that it 4 be so set that the hoop may rest flat against it. A 
guard is fixed over the splaying rollers to prevent the metal as 
through a second time, and to throw the hoop forward out of the ma- 
chine. 
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365. Srove or Firepiaces, J. Doulton, High-street, Lambeth.—Dated 30t 
Jonuary, 1875. 

The a specification describes dividing the ordinary chimne 
recess into which the stove or firegrate is fixed by two vertical - 
tions into three chambers. The two outer chambers are closed in at the 
front, the central chamber is open at the top to the chimney, and 
is closed in at the front to within about 12in. of the hearth upon which 
the fire is lighted. A damper is introduced, below which are side 
openings into flues, which are led downwards in the two side chambers, 
and then — to enter the chimney above the damper. Air is ad- 
mitted to the said chambers, and after being warmed escapes into the 
room. Close stoves may also be constructed with ding and d d 
ing flues within a casing, to which fresh air may be admitted and then 
allowed to escape to the room. 


ey. Sewine Macuings, J. M. Clements, Birmingham.—Dated 1st February, 
875, 


First, this invention consists in making the driving wheel of a sewing 
machine fast or loose at will by clutches, ey or and slots, to fix 
the driving wheel when driven in the t direction, liberate it when 
reversed, to make it automatic in using the winder without running the 
machine. Secondly, producing a new or improved embroidery stitch 
with a sewing machine, and making a looper, working above or under- 
neath the fabric, forming new fancy work in connection with se , and 
the forms of looper for different machines. Thirdly, an improved plait 
carrier for folding plaits in material being sewn. Fourthly, an improved 
friller, the frill being uppermost. Fifthly, a new silent self-acting feed. 
Sixthly, a new work holder and guide. Seventhly, making stands iu 
combinations of wrought and cast iron; ornamenting them with 
brass, silk, and other material. Eighthly, actuating the hi 
the foot without the intervention of the crank motion in such a wit 
that the machine will always turn in the right direction. Ninthly, 
a belt guide anc apparatus to prevent the machine turning backwards. 


370. BreapTHENING AND DrvinoG Fasrics, W. Stark, Thornliebank.— 
Dated 1st February, 1875. 

In carrying out the invention, the he ev | is effected by passin 
the fabric between a pair of counterpart circularly grooved rollers, the 
ridges of which enter more or less into each other's grooves. A pair of 
the grooved rollers are introduced at any suitable part of a series of steam 
cans, that is, of hollow cylinders heated by steam, and the grooved 
rollers are themselves by preference constructed and fitted like the steam 
cans for the admission of steam into them to assist in the drying action. 


371. Fioor, Sasu, anp Bencn Cramp, C. Hodgson, Wolverhampton.— 
Dated 1st February, 1875. 

The inventor provides the usual driving screw which works in a frame 
of ordinary construction, except that the customary slot for the insertion 
of a spanner is dispensed with as in this invention none is uired. At 
the back of the frame are placed the two eccentric rollers which are to 
give the double grip before spoken of, and the ~ being pen between 
them, they are brought together by one or both of the said rollers being 
turned by a handle or by other convenient means. The improvement in 
the slide of the frame before mentioned consists substantially in pro- 
viding a slot or _— in the said frame in which the slide may be free to 
travel, and this in a more convenient manner than formerly. 


372. Steam Enaines, H. Hughes, Leicester.—Dated 1st February, 1875. 
This invention relates more jicularly to double-cylinder steam 
engines of the class described in the provisional specification filed by the 
inventor, November 3rd, 1874, No. 3787, and November 19th, 1874, No. 
3976, respectively; and consists of an improved arrangement of the valves 
and of the gear or apparatus connected therewith, whereby the number of 
joints and bolts required in a double-cylinder engine is considerably 
diminished, the length of the ports is reduced to a minimum, and great 
implicity in the hanism for regulating the speed of the engine is 
obtained. 


880. Motive Power, J. F. Wilkynson, Leeds.—Dated 2nd February, 1875. 
This invention is intended for the purpose of utilising the force and 
wer of the tide, and securing an uniform and continued rotary motion 

| at its action in rising from low water into any given reservoir, lake, 

river, stream natural or artificial, and on its return therefrom. 

$881. Srarcn AND FERMENTED AND DisTILLED Liquors, J. Johnson, 

Lincoln's-inn-fields.—A communication from W. Ad. » Philadelphi 
—Dated 2nd February, 1875. 

The essential features of this invention consist in preparing farinaceous 
substances for conversion into starch, jbeer, or alcohol by subjecting 
them to the action of heated hydrocarbons or hydrocarbon vapour under 
heat and pressure. 

392. Brusuinc Boots anp Snors, W. R. Lake, & p 78, 

lon. —A communication from A. Bogle, Melbourne. — Dated 3rd 
February, 1875. 

The inventor first provides a framing which supports two horizontal 
shafts, the lower shaft has a crank and treadle and a fly wheel; the 
upper one has a small pulley directly over the fly wheel, a belt from 
which drives it. At the opposite end of the said pulley are two circular 
brushes, one is the cleaning brush and the other the polishing brush ; 
the boot or shoe is fitted wlth an elastic last to keep it to the brush. 
409. AppLicaTion or ComBusTIBLE CoMPosITIONS TO SIGNALLING 4ND 

ILLuMrinaTING Purposes, J. H. Johnson, Lincoln’s-inn-flelds.—A commu- 
nication from B. A. A. Lamarre, Paris.—Dated 3rd February. 1875. 
This invention relates to the application of combustible compositions 
—more particularly of the d tion for which letters patent were 
nmted to the inventor on behalf of the said Emile Aimé Alexandre 
Lemarre, January 16th, 1874, No. 214—to buoys or other similar floating 
bodies for the pu of signalling and giving light ; and it consists of a 
peculiar construction and arrangement of = for containing the 
bustib position to be applied to a buoy or other floating y, 
and of means employed in combination therewith, whereby such com- 
bustible composition is securely retained in the apparatus, until the 
signal or light is ym to be emitted and is ignited at the desired time 
from any required distance, when it will continue to burn and emit light 
for a given period varying with the description and quantity of the com- 
position and materials emploved. 
446. BRAKES FOR iKAILWAY AND OTHER CaRRiAGES, W. H. Stokes, Bur- 
mingham.—Dated 3rd February, 1875. 

According to this invention each axle of the carriage has two discs upon 
it which bear respectively against the faces or tires of the wheels. eC 
said discs are capable of a slight sliding motion on the axle, but are 
incapable of a rotary motion. On the underside of the carriage, arms or 
levers are jointed. ‘These arms or levers turn in a horizontal plane, and 
are connected at their inner ends to a sliding rod extending under the 
middle of the e outer ends of the arms or levers are provided 
with two strong e blocks, one on one side and the other on the other 
side of the axle. When the sliding rod is pushed home in either direction 
its gives motion to the arms or levers, and causes the brake blocks in one 
or other side to act upon the discs, and the latter to press with great 
force upon the inner faces of the wheels or tires, and by to bring the 
wheels quickly to rest. The ent described is applied to each 
pair of wheels of the carriage, and by connecting the ends of the sliding 
rods ther in making up a train the guard can from his van simulta- 
neously apply the brake power to all the wheels of the train. 

447. Vixecar, R. Pounsett,'Lindfield.—Dated 5th February, 1875. 

This invention consists in causing the air to pass on its way to the 
acetifying vats through refrigerating apparatus containing purifying and 
filtering materials. 
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462. Acrvatisc Ramway Poms anp Sicnais, F. W. Webb, Crewe.— 
Sele Sa Psuary, SHS. 


This invention has reference to in those combi- 
nations and of for i 
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further consists in mechanism to be added to in petition: 

a is te haing wintellg langered with or used out af 08 reper 
mechanism from oO ou proper 
order, in the case of lever handles which ha bac and 
consists catches or shafts or sliding bars 
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leverhandles ; this locking and ‘oc! 
formed by the movement of the “‘ catches” t enter the notches in 
quadrant. described in the specification of the petitioner's said 
patent. Another modification consists in the use of crank pins, 
eccentrics, cams or cam slots in connection with the handles upon the 
lever handle to actuate directly both the quadrant catch and bur d. Such 
handle being in one extreme of its arc of movement when the quadrant 
catch is in one notch and at the other extreme when the catch is in the 
other notch of the quadrant. 
634. Sewrnc Macuines, J. H. Smith, Lansdowne-road, London-fields.— 
Dated 20th February, 1875. 

This invention relates to improvements in So pee, nao, shuttle 
and its carriage, feed and loop catch of lock sti sewing machines, and 
adjustable automatic embroidery designer for use either in lock stitch, 
chain stitch, and other sewing machines. The presser is held down by a 
flat blade sp , the take-up is effected by a lever worked by a cam; the 
shuttle is provided with a spring hook for taking up slack of the under 
thread, and its carriage is fitted with a lever for holding down the 
shuttle or for throwing it up by hand, the said lever operating as a re- 
tarder of the loop passing over the shuttle when the machine is used for 
chain stitch. e four-motion feed is worked by a vertical and horizontal 
lever jointed together, the vertical lever being moved by a crank, and 
having a fulcrum that can be shifted to vary the feed. A loop catch is 
queviiied to enter the bulge of the needle thread in front of the shuttle, 
rendering a pause of the unnecessary. An adjustable designer is 
provided consisting of two arms or springs with points, which are made 
alternately to enter into holesin the cloth-plate on each side of the presser 
foot, which points — Pe for the sivot to turn upon ; both points 
are capable of being li clear and the work pe ded with straight 
forward ; a guide is provided for indicating the dist to be ti d. 
2649. Tyre-sertine Macuines, H. A. Bonneville, Paris.—A communica- 

tion from A. C. Richards, New York.—Dated 26th July, 1875. 

This invention consists in an endless apron in combination with con- 
— guides, and with a series of type channels, from which the 
d a | types are discharged successively by suitable mechanism in such 
a@ manner that, by the combined action of the carrying apron and the 
converging guides, the are deposited in the proper position in a 
channel provided for their reception. 

2657. Circuit Ciosers, W. Clark, Chancery-lane, London.—A communica- 
tion from D. Rosseau, New York.—Dated 27th July, 1875. 

The object of this invention is to utilise the ee elasticity of 
railway rails in connection with the weight ef trains ing over the 
same, for the purpose of establishing electrical connection for operating 
suitable signals. 
eee - 7 “oa Ben, A. G. Haskell, Massachusetts.—Dated 27th 

‘uly, 1875. 

This complete specification describes an article, which not only 
answers as a bed or elastic seat for a person to repose or sit upon, but as a 
life-preserver, it being intended for use on pet dy and for the saving 
of life and property in case of are or foundering of a vessel at sea, 
or of a person accidentally falling overboard. It is composed of a 
floatable y a series of inflatable cushions hinged together and provided 
with a series of pipes or conduits for inflating the caktatin, and, further- 
more, it has a series of straps applied to it. 
165. Heatinc Towns anv Vitiaces, C. N. Cowper, Edinburgh.—Dated 

15th January, 1875. 
The features of novelty which constitute the invention are the applica- 
ion of known methods of heating by means of steam and hot-water 
= larger area of towns or villages, and the houses and pre- 
therein, the heat being _~o— from one common source. 

system or process will secure the following novel economical results and 
advantages : (1) great economy of fuel and utilisation of heat ; (2) the con- 
tinuous equalisation of the temperature of rooms; and (3) it can be 
where the system isin force for rapidly clearing the streets of 











snow. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(trom our own Correspondent.) 


__FINISHED iron was freely offered to-day on Birmingham 
‘Change, but it would not be easy to eg many orders executed 
with en for men are searce. Nor is the scarcity confined 
to puddlers and millmen; even unskilled labour is in request wher- 
ever anything like an ordinary amount of work is being done. 

Best finished iron makers have their books fairly stocked with 
orders, chiefly for sheets and plates. Firms who have a high repu- 
tation for their boiler plates are keeping well at work at £12, and 
at £11 makers of the same class are even more fully occupied upon 


es, 

From other districts and from abroad, the makers of the 
commoner classes of iron are experiencing much competition; 
whilst other districts in their turn likewise are uncomfortably 
elbowed by the foreigner. 

The Belgians have obtained merchant orders in Wolverhampton 
during the week for bars at 6s. 3d. under the lowest price at which 
even the South Welsh firms will accept. 

Holders of iron complain of accumulating stocks. Pig makers 
have stocks amounting to 2500 and 3000 tons in individual cases, 
which they accumulated at prices from 20s. to 25s. lower than 
those at which they are now making. Hence, not only have three 
furnaces been blown out by Mr. Firmstone, but two other furnaces 
have been blown out by as many firms, and a third has been 
dam down. The firms who have blown out are the Barbor’s 
Field Company and the Stour Valley Company, and Mr. Eggington 
has damped down his Deepfield Furnace. £4 10s. is the quoted 
price of all-mine iron, but a good lot may be placed at a trifle 
under that figure. 

The extent to which the make of pig iron in this district is being 
reduced had the effect to-day, in Birmingham, of causing certain 
of the Staffordshire makers, and likewise the vendors of some 
of the pigs produced in Yorkshire and elsewhere, to quote 

er prices. The sales did not, however, indicate any note- 
worthy advance, and Yorkshire pigs were sold at £3 12s. 6d. short 
weight, delivered at mills and forges hereabouts. 

e blowing out of furnaces has thrown blast furnace operatives 
on to the labour market, but even with that fact before them, blast 
furnace hands are not all readily accepting the reduction of 10 per 
cent. in their wages recently declared by their employers. 

The eg making firms are not standing for want of work, 
nor have they any orders before them, but the demand is just now 
so slight that prices have descended to a very low re—even to 
as low as peo box in Liverpool. The recent glutting of the 
American sh ty a lending fom @t aeniiente in Sow ork and 
Liverpool has altogether stopped the Transatlantic trade for the 
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report. 

Coal is getting into better demand at the pits which supply the 
inland merchan‘ These are now beginning to lay in their winter 
stores. A much quieter demand is experienced at the collieries 
which supply the ironworks and the manufactories. Forge coal 
meg now be honght at a. 64. per ton, but, at this low the 
requirements of consumers are inconspicuous and the profits of the 
producers very trifling. Neither, however, at the house coal collieries, 
nor at those which supply the ironworks, are there more operatives 
than can be emplo uring all the hours which the men now care 
to work. There are many colliers in this district who donot 
trouble themselves to more than 24 hours’ work a week; and 
even this they will not do if there are any merriments in su aes 
of wakes and fairs within ing distance of their pits. n- 
happily they are not checked in this action by their unions. On 
the contrary, they are supported initif they can only allege a shadow 
of an excuse for lea the pits which is likely to avail them if 
their masters bring ‘ore the i A t 
instance of this came before the stipendi on Tuesday, at 

i Sixteen colliers had been keeping the wake duri 
Monday, Tuesday, and Wednesday of the previous week; ani 
because their work had not been measured off for them before they 
got into the pit, but was measured whilst they were preparing to 
commence operati they re ded and went back to their 
drinking for a fourth day. 





Thus they satisfied themselves by work- 
ing that week merely sixteen hours. An unerring retribution is 
doubtless at hand ; but its arrival will not have been facilitated by 
such conduct as this being visited by a penalty of only half-a-crown 
per man, which when these men consented to pay, they were dis- 
c 


The extent to which foreign competition is prejudicially affecting 
this district continues to be prominently enlarged upon by the 
chambers of commerce and such like authorities. The Birming- 
ham chamber in reviewing the course of trade in the last six 
months, says:—‘‘It is impossible to avoid the conviction that the 
apprehensions expressed by the council, during a period of excep- 
tional prosperity, have been more than verified ; and that there is 
reason to fear that the losses incurred in the coal and iron trades 
will more than counterbalance the profits that arose from the forced 
and inflated state of commerce three years The relations 
between capital and labour have been so completely disorganised 
that recovery to a just equilibrium can be ned only by a long 
and painful process of disputes, mutual recriminations, and loss, 
while the portentous fact is daily becoming more apparent that, 
notwithstanding the losses now being incurred by the producers 
in some of our staple trades arising from excessive wages, short 
hours, and irregular work, the foreigner is successfully competing 
with us in many of the ee markets of the world, and rapidly 
destroying the industrial supremacy for which this country has been 
so long renowned.” 


Statistical premises for the conclusions of the Birmingham 
chamber having been asked for by a local paper which commented 
upon the report, Mr. C. W. Milne, of 31, Exchange-buildings, 
Birmingham, communicates that it has come to his knowledge that, 
comparing the half-year ending June, 1875, with the corresponding 
half of 1873, there was the startling decrease of 8000 tons of what, 
he says, he may term ** heavy Black Country traffic.” He admits 
that in the two dates mentioned he compares a time of activity 
with one of ——- yet he is, by the — forced to the con- 
clusion that the foreigner is surpassing us with com) tive ease. 
In one case which came under his notice, the Sevcigner bad beaten 
us by £10 a ton for a heavy contract, although at even £5 under 
that price our competitor might have netted an extra £3000. Mr. 
Milne quaintly adds, “‘ I quite felt for him, I assure you.” He then 
goes on : ‘‘ I know one house, which, at this time of bow Fey has 
usually orders on the books for worth of puddled bars. 
This year the orders do not reach 100 tons. I write I 
have before me a letter dated July 12, which contains the 
following information :— “‘ The Rotterdam boats are now bringi 
into Hull tires for Russia, and wheels and axles are also coming, 
with other iron from Antwerp. From this it would appear that 
the foreigners are yet able to undersell the vendors of iron 
products in your district.” Mr. Milne holds that though the fear 
expressed by the Birmingham Chamber that the industrial 
supremency of this country is being destroyed, smacks too much of 
a rhetorical flourish, yet that the talk about foreign competition is 
not merely a big y, devised by merchants and manufacturers 
to reduce wages and increase profits. 

The masters and men who constitute the sub-committee ap- 
pointed to investigate the differences in the matter of extras 
existing in the customs in the North of England and the Stafford- 
shire ironmaking districts, met in Wolverhampton on Wednesday 
to arrange preliminaries in advance of the proposed journey to the 
north, and it was decided “‘that the representatives of the iron- 
workers should at once proceed to the North of England to obtain, 
as a first step, evidence for themselves as to the alleged dis 
crepancies existing in that district.” 

2 horizontal boiler used for working a 20-horse engine at the 
coach nut and bolt works of Messrs. Archer and Harper, on Dar- 
laston-green, blew up at about five o’clock on Tuesday afternoon, 
and alighted in three different eg in et directions. One 
portion fell through the roof of the house of a boiler maker, and on 
to a bed in which lay an infant seven months old, and carried it 
and its bed through the floor into a shop below. In addition to 
the life of this child, that also of a young woman who was near to 
the boiler at the time of the explosion has been sacrificed, and 
nearly a dozen workpeople have m injured, two of whom are 
now in the Wolverhampton —- The destruction of property 
around was considerable. I refrain from saying more until the 
facts are legally brought out before the coroner, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THE upward movement in Scotch iron aj to give rather a 
steadier tone to the market here on a ee pig iron, if any- 
thing, was a trifle firmer. This, however, was merely nominal, 
and there is no real improvement to report in the iron trade 
of the district. Although some of the principal makers exhibit less 
disposition to give way, we find needy makers are still offering at 
very lew figures, and merchants are underselling the market on 

peculative transacti So far as legitimate business is concerned, 
very little is being done beyond a few purchases to cover present 
requirements, and makers have no other option but to meet the 
ruinous competition or stand aside until trade assumes a more 
healthy aspect. Lancashire makes of pig iron are still nomi 

w at 64s. for No. 3 foundry and 
orge, delivered in the Manchester district, but in 
foundry iron is being offered at as low as 61s. to Gls. 6d. per ton. 











Lincolnshire and Derbyshire pig iron in this district is quoted at 


Messrs. Wm. Barning’ 
first report, in which 
of £6 paid up for the eight months ending July 30th, or equal to 
12 per cent, per annum, 
Somewhat of a better feeling is noticeable in the coal trade of 
pore fray pn nae = Ape to the Waleer stannee of, Se 
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t 
a temporary filling up out of stocks. There have been a few in- 
quiries for gas ut colli i 
behind their usual contracts. In the shipping trade there have 
been a few more inquiries, but they are car peg Me very low 
rates ; and although Lancashire steam fuel is ny omaay 
colliery proprietors in the immediate neighbourhood of iverpool 
are sending coal into the above at exceedingly low prices. 

The wages question in the Oldham district is again in an un- 
settled state, and the pits have been ially stopped during 
last few days, — to misunderstandi between the masters 
and the men; but the Ashton miners continue at work, i 
the result of an arbitration mutually agreed upon, 74 per cent. 
the redaction being in the meantime paid into the bank. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Acarn there is no alteration to record in the condition of the 
iron trade of this town and vicinity. From week to week there is 
no noteworthy change, nor does it appear to be likely that any 
amelioration will ensue within the present year. 

Pig iron is quiet, in full supply, and poor demand—with the 
natural result of being weak in price. For hematite pig irons the 
current quotations are nominally the following, but the figures can 
be slightly discounted b: buyers for orders—if such 
things exist—Maryport hematite, No. 3, 4, and 5,. mottled and 
white, 77s. 6d.; Bessemer, No, 1, 80s.; No. 2, 77s. 6d.; and No. 3, 
77s. 6d.; all for 24 discount for cash. Millom Bessemer, No. 1, 
82s. 6d.; No. 2, 80s.; and No. 3,778. 6d.; ordinary, No. 3, 77s. 6d.; 
No. 4, 77s. 6d.; No. 5, 77s. 6d.; mottled, 85s.; and white, 82s, 6d.; 
on four months’ terms or 24 off for prompt cash. 

Owing to the quietude of the Bessemer steel departments, 
spiegeleisen, whether of local production or imported from Ger- 
many, is not in much demand, and prices have a downward ten- 
dency. This is also the case with Cleveland brands of pig iron as 
offered through the local agents of firms in that district, a large 
business being done in fair times of trade in South Yorkshire in 
this respect. 

There is no improvement to be recorded in the steel rail depart- 
ments, which are, as a rule, very badly employed indeed. <A few 
establishments, as has on previous occasions been explained, have 
orders on hand and in course of execution, which keep their 
machinery going and afford employment to the workmen, but 
by no means bring more than the very barest profits to the con- 
cerns 80 en, . A few specifications for rails are now, however, 
on offer, and it is thought that, as they are wanted by home rail- 
ways on the eastern side of the country, the local manufacturers 
may ibly have a chance of securing the orders. 

2 few commissions for tires have just been distributed by the 
home lines, or rather some of the principal of them, and have 
largely come into this district. In respect of these articles, upon 
the safe and secure usage of which in practice so much d 
engineers appear to have become convinced at length that it is not 

together a question of , but to a much greater extent of 
quality and thorough ity. The Belgian tires are ramoured— 
in short are asserted—not to be at trustworthy, hence a 
return to the home makers has been brought about, although 
their quotations may not be, in every instance, quite as low 
as those of their ¢ competitors. In springs and buffers 
nothing of any moment is being done, A few good houses, 
whose reputations are old and wide-spread, have orders in 
course of execution, but they are not large, and are mainly on 
account of buyers in distant markets. The armour plate mills and 
shops are very steadily a It is arranged that their 

ighnesses the Prince and Princess of Wales shall witness 
rolling of a large-sized armour plate at the Cyclops Works, Shef- 
field, on Tuesday next. The royal visitors, with a large circle of 
very distinguished mages, including all the numerous noble- 
men near Sheffield, will also visit the Norfolk Gun Works of 
Messrs. Thomas Frith and Sons, and will witness the casting 
of a cast steel ingot for a six ton piece of ordnance. Suitable 
preparations are being made at both these works. In men- 
tioning cast steel, I may just say that some surprise is felt 
here that the Admiralty should not have entrusted their order for 
steel for the two new despatch vessels to a Sheffield firm. This 
feeling does -_ resume ~d infer that ey ee = eateel 
can make steel, but merely expresses e 
Tifacture should have been 


ave 





and centre of the steel manufacture shoul over 
in a matter of the description named. The 8! ridge Coal and 
Iron Company, Limited, near Sheffield, have dec: a dividend 


of 15 per cent. on the paid-up capital for the year ending June 30th 
last. The corresponding dividend last year wae 224 per cent. The 
annual report or declaration of dividend of the Staveley Coal and 
Iron Company, Limited—d ts of much trade interest—will 
be issued in a day or two. 

The men employed by the Parkgate Ironworks Company, near 
Masborough, went out on strike last week against the mode of 
enforcing the wages reduction recently awarded by the Board of 
Conciliation and Arbitration of South Staffordshire and Worcester- 
shire. The South Staffordshire district rules South Yorkshire in 
these matters. The eT wished the drop to come into force 
after Saturday, August 7th, but the men contended that it should 
not do so before August 23rd, hence the strike. The dispute was, 
however, arranged on Monday and the men resumed work, the 
puddlers accepti yr tated wie and the millmen a reduction 
of 5 percent. T! m settlement will influence 
the conduct of the whole of the ironworkers at , Rotherham, 
&. A jerter ghee the subject of reducing the miners’ wages 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Ir cannot be said that the tone of the iron trade of the 
North of England has materially, if at all, improved since the 
date of my last report. al contrary to general e: tion, 
there was no increase in the in makers’ hands for the month 


made available for use. It is aety remarkable how the demand 
for Cleveland pig iron is maintained in the face of the depression 
that is everywhere complained of at the present time, and the low 
rates at which makers are compelled to make sales. In the foreign 
shipment from the port of Middlesbrough there is an increase of 
10,103 tons for the month of July, as compared with the corre- 
eater month of 1874—the total figures for the two periods 
being 34,140 and 24,347 tons ively. The bulk of these 
shipments have been pretty equally distributed between France, 
Holland, and Germany, while Sweden figures for 2420 tons, and 
Belgium has taken 4600 tons. 

Prices remain nominally the same as last weck. It is, however, 
stated that makers are less disposed to accept an abatement on list 
quotations, induced, no doubt, by the continued activity of demand 
to hope for better thi This is just the time of year when trade, 
if it is to show any revival at all, should begin to do so. Shippers 
are now bound to make arrangements for having cargoes freighted 
against the close of the shipping season, and this circumstance 
may largely account for the more encouraging position of makers’ 
stocks. Out of the 159 furnaces available for use only 114 are in 
operation. It is noticeable, therefore, that the number of furnaces 
out of blast is much below the average. 

The two new furnaces of the Rosedale and Ferryhill Iron Com- 

any, described in THE ENGINEER of the 31st July, 1874, have just 

en blown in. These furnaces are the largest that have yet 
been built. Each of them has an altitude of 105ft., and a cubical 
capacity of 55,000ft. The diameter of the bosh is 33ft., and the 
height of the bosh 38ft. It is calculated that the united produc- 
tion of these two furnaces will be equal to 2400 tons a fortnight, a 
quantity more than — to the total annual make of pig iron in 
Northumberland and Durham in 1823, when it was returned by 
Finch, under an order of the Government, at only 2379 tons. 

Messrs. Teasdale, Bargate and Co., have this week commenced 
at Middlesbrough new works for the manufacture of finished iron, 
to include billets, hoops, rounds, squares, wire rods, kc. The new 
establishment is to bear the name of the Star Rolling Mills. 

There are still prevalent complaints of extreme dulness in the 
finished iron trade. The shipments of manufactured iron from the 
port of Middlesbrough have only reached 19,197 tons for the month 
of July. Of that quantity no less than 14,444 tons have been 
shipped to Russia, where large railway extensions are now in 
oe. To America, Spain, and Belgium, the shipments have 

en nil, but New Zealand has taken 1050 tons, and India 750 tons 
of railroad iron. Prices are nominally unaltered. Very few new 
orders are coming to hand, and fears are expressed lest it should 
become necessary for some of the firms now working off their last 
contracts to suspend operations, either partially or entirely. Mean- 
while, however, most of the mills continue in full operation. 

Since last week the directors of Messrs. John Abbott and Com- 
nany, of Gateshead, have issued their report, and recommend a 
dividend of 10 per cent. for the financial year. 

Last Thursday afternoon a new paddle steamer called the 
Swallow, destined for the trade between Ostend and London, and 
provided with accommodation for 60 first and 33 second-class pas- 
sengers, was launched by Messrs. M. Pearse and Co., of Stockton. 

I may be allowed to call attention briefly to the half-yearly 
report of the North Eastern Railway Company, issued on Saturday 
last, seeing that the feud between the freighters on Tees’-side and 
that —— is still saggy The company’s accounts show the 
revenue for minerals for the last half-year to have been £1,251,711, 
being an increase of £163,452 on the corresponding month of last 
year. This large increase effectually supports the claim of the 
freighters to a rebate or reduction of the rates for minerals, and 
the Freighters’ Association at a recent meeting determined to 
make further representations to the y on the ject, lest 
the reduction of 74 per cent. just allowed on mineral rates should 
be reimposed with the revival of trade. 

The coal trade is substantially in the same condition as when 
I last wrote. The exports of coal from Newcastle for the month 
of July show a considerable falling off, their total quantity being 
351,385 tons, as compared with 351,385 tons for the same month 
of last year. The same remark — to Sunderland, the 
next largest coal shipping port on the north-east coast, which 
shipped 149,637 tons of coal in July, as compared with 153,648 
tons for the same month in 1874. South and North Shields and 
Hartlepool show a slight increase in the foreign shipments of coal 
and coke for July. 

Arrangements are now being made for the celebration at 
Darlington on the 27th of September next of the jubilee of the 
opening of the Stockton and Darlington Railway—the first 
passenger line opened in England. A committee of the directors 
of the North-Eastern Railway has been appointed for the purpose 
of carrying out the celebration. It is definitely arranged that it 
will take the form of an exhibition of engines and railway plant, 
illustrative of the different epochs in the progress of the railway 
system, and advantage will be taken of the occasion to unveil the 
statue of the late Mr. Joseph Pease. 

In the price of coals and coke there is no change to report, 
quotations being nominally unaltered. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE priees of pig iron in the warrant market, which receded a 
little last week, recovered on Friday, since which day there has 
been a steady improvement, the — being now higher than 
during the past three months. On Monday the market was very 
strong, with an active business at from 62s. to 62s. 6d. There was 
still greater animation on Tuesday, when business was done up to 
64s, 3d., an advance of fully 4s. over the figures of the same day 
last week. To-day (Thursday) the warrant market for pig iron 
was very firm, b beak, es — ct “= os aes 
was not quite so brisk, only tons being e e after- 
noon mane was quiet at 64s. 6d. cash. 

A general rise of from 1s. to 2s. has occurred in the prices of the 
principal makers’ brands, the quotations of which are as follows :— 
G.m.b., at Glasgow, No. 1, 638.; No. 3, 61s. 6d.; errie, No. 
1, 69s. 6d.; No. 3, 62s. 6d.; Coltness, No. 1, 70s. 6d.; No. 3, 
65s.; Summerlee, No. 1, 66s.; No. 3, 62s.; Langloan, No. 1, 
6%s.; No. 3, 62s.; Carnbroe, No. 1, 63s, 6d.; No. 3, 61s. 6d.; 





“ee 


Monkland, No. 1, 638.; Ni ee 8s ee, 64s. 6d. 
No. 3, 61s. ry ely Oe Sie 1 si; No. 


0. 3, 
61s. 6d.; Calder, at “Port Dundas, No.’ 1. 70s.; No. ; 
G at Ardrossan, No- 's. 6d.; No. 3, 62s.; 

No. I, 62s. 64.; No. 3, 61s. 6d.; i 


» No. 1, 64.5 

7 ee ee eee o. 1, 67s. 6d.; Shotts, 

69s.; No. 3, ; Kinneil, at Boness, No. 1, 

60s. Bars and nail rods continue unaltered, the 

and the latter at £9. 

The export trade has been much stronger than in the ous 

week, and a better demand continues at the time I write. The 

shipments of pig iron from Scotch ports for the week en the 

7th inst. amounted to 11,014 tons, ing an increase of as 

com: with 1874. For the present 
yas to Gite Chews Senate, as eegened eh Ge i 
im 


rangemou 
i be cee Po th t year is 15,420 to 
increase in these im ‘or the presen’ , ns. 

At many of the ironworks in Lanarkshire the stocks of pig iron 
are accumulating, notwithstanding the restrictions which have 
been placed in the output. The malleable trade does not manifest 
any signs of a and the better prices which within the 
past week have realised for pigs have as yet had no effect 
upon the values of manuf; iron, 

In the west of Scotland the demand for coal for home consump- 
tion is again very dull, but an improved demand has sprung up for 
shipping qualities. A large number of vessels are at present in 
the several Clyde ports awaiting cargoes of coals, and this circum- 
stance is expected to give a fillip to the trade for a week or two to 
come. Prices for all sorts are steady at the following rates ;— 
Household, 8s. to 10s.; Splint, 8s. to 9s.; Wishaw Main, 7s. 3d. to 
8s. 3d.; and steam, 9s. to 10s. There is a good ——. trade in 
the eastern mining counties, which at present absorbs near; 
three-fourths of the output, but home orders have been very muc! 
diminished. 

The miners throughout the country are working away quietly at 
the reduced wages, and at this moment there is no dispute of any 
consequence pending. More attention than has recently been 
usual appears to be given by the inspectors of mines to the enforce- 
ment of the provisions of the Mines Regulation Act. At Airdrie, 
the other day, before Sheriff Lees, a brusher, named Robert 
Mathieson, of Stonefield, Blantyre, was charged at the instance of 
the inspector of mines with having, while acting as a fireman of the 
splint coal seam of No. 4 pit, Braehead Colliery, contravened the 
5st section of the Act, by failing aa to fence the entrance to 
a heading, and neglecting, when making his examinations in the 
Splint seam, to mark with chalk the day of the month on each 
working place. He was convicted, and fined 20s. for each offence, 
with the alternative of thirty days’ imprisonment. Another case, 
decided at Hamilton justice-of-peace court, involved a complaint 
against John Weir, a check weigher at Messrs, Colin Dunlop and 
Co.’s No 7 pit, Quarter Ironworks, the man having interrupted 
the working of the pit by as to the miners employed at 
it that a weight of the weighing machine was incorrect, and that 
they were thus being cheated. The bench found the charge proven, 
dismissed Weir from his office of check-weigher, and found him 
liable in four guineas of expenses, and, failing payment, to a period 
of imprisonment. 

On Saturday last the moulders in the employment of J. B. A. 
M’Kinnel, of the Dumfries Ironworks, left their work in conse- 
quence of a notice having been posted up to the effect that work- 
men absenting themselves from the works without leave, except in 
case of ill-health of themselves or their families, would have time 
deducted at the rate of time and quarter, and also that the terms 
of apprentices’ indentures as to attendance at their work would be 
strictly enforced. The strike is even from a workman’s point of 
view believed to have been a mistake, and those who have taken 
part in it need not expect any support from their fellow-workmen 
elsewhere. 

The Wigtownshire Railway has now been opened from the 
county town of Wigtown to Garliestown, this extension embracin, 
a distance of eight miles. It is expected that the Girvan an 
Portpatrick Railway will be completed by next spring. 

A movement is on foot with the object of organising a company 
to provide a supply of water for Bothwell and other populous 
places in mid-Lanarkshire. Mr. Gale, C.E., engineer to the 
Glasgow Water Commissioners, is en preparing a report on 
the subject, after having made the necessary surveys of the dis- 
tricts. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue delegates of the principality are again on the alert, and are 
evidently of opinion that the closé of this month will bring about 
such a critical state of things between the coalowners and their 
men, that the latter may require the ~—— of unionism again. 
The colliers as a body do not seem to share this belief, and are 
working more industriously than I have known them for a long 
time. But in various districts the delegates or miners’ agents are 
preaching union doctrines, and are enjoining the necessity of at 
once forming a Welsh Union, or leaguing themselves with the 
National Union. At a large delegate meeting at Merthyr on 
Monday, attended by eighty-five delegates, the proposition to join 
the National was carried, and also the resolution that colliers 
should subscribe 1s. per month towards it. The delegates are 
making their last effort, but I think that if the proposed basis 
of wages to be submitted by the Coalowners’ Association 
be such as to render acceptance general, this effort of 
unionism will be an expiring one. The disposition of the 
men, if left alone, is to plod on with their work, and have 
nothing to do with discussions. The late great strike has left a 
deep impression, and one not easily to be eradicated. Trades- 
men complain that the effects of the strike are still painfully 
visible, and will be so for years. This week most of the ironmasters 
and coalowners have appealed against the rates, submitting that as 
their works and pits were idle they ought not to be called upon 
to pay. Should this appeal be ful, trad and house- 
holders generally will suffer still more. At Merthyr the board of 
health rates are doubled for the present quarter. The coal trade 
continues active. I note at Swansea that the John Byng is 
loading for Government with coal from Plymouth Works. The 
quantity will be about 1000 tons, and from the finest seams of the 
well-known superior Plymouth coal. At Cyfarthfa pits consider- 
able improvements have been carried out in conjunction with ven- 
tilating arrangements at Cwm and Castle pit. At the latter, 
where they are working to the deep, a couple of engines 
are being placed for taking compressed air into these workings. 
The sample of coal from the Castle pit is exceedingly good at pre- 
sent, a buyers appear aware of this, as Mr, Crawshay has no 
difficulty in disposing of the whole of his large output. The Dow- 
lais Company are busy both with coal and iron. It is said that 
even the iron trade there is not remunerative, but carrying on the 
works is entailed with less loss than if suffered to remain idle. 
This view is a generous one to the thousands of employés. I have 
oreviously remarked on the spasmodic action of the Cyfarthfa 
Works. One week there is a little doing, the next all is blank 
again. Mr. Crawshay has a couple of mills at work this week, but 
very likely this will only last a few days. It is purely a hand-to- 
mouth affair. 

Readers of THE ENGINEER may recollect the disastrous accident 
which occurred last autumn at Merthyr on the Great Western 
line. The 3.30 Brecon train which runs in upon the Great 
Western metals to the station had just arrived when a 
large number of Mr. Fothergill’s tru ran into it from 
the tunnel, and crushed the Brecon i into matchwood, 





injuring more or less seriously upwards of 30 The 
trials for compensation are now on at Swansea, action being taken 
against the Great Western Company, and in most cases the 





tiffs recover. I do not wish to be an but it is well 
Pint out that the indiscretion ct pats brane pag tte might 
cause a similar A switch should be near 


e strike at the College fronworks, Llandaff, will very likely be 

ving toabide by abitration. 
Abernant and Plymouth estate questions 
last week the date of the adjourned meeting was given as the 8th 
it should be the 18th. tory m are being held 
constantly, but no hint is Sah te seneliy on te 
——— that may be brought about. In the mean the 
on _- both valleys are kept in excellent trim, and good work 

jone, 

_Tatf Vale shareholders must but a small (comparatively) 

pap ca vie a meg PR mee # her tot tthe am hy is is due 
stagna’ of the strike, managers are working we 
ea! = state of things at present may be reported as pom Sn I 
y- 

The Ebbw Vale Generar have struck a new seam within the 
last week. In the Cwmfelin district the pits are ing out well, 
but in various quarters minor speculations are thoroughly unsatis- 
factory, and I am afraid we shall hear very shortly of serious 
failures. The state of the iron trade must, of necessity, tell ruin- 
ously on bituminous collieries. Small, for one, not lo: 
quoted at 7s. 6d. at pit, can now be bought freely for 4s., a the 
question with some coalowners I know is, whether it would not be 
better to coke and stock rather than sell at a loss. 

The Bristol tramways have been opened with considerable éclat 
this week. 

The Glamorganshire Agricultural Show held its annual gathering 
at pe eee last week, and was a marked success, The display 
of agricultural implements was a good one, 

An important case is now in progress, Morgan v. the Garth 
Anchor and Chain Works, for salary and compensation for dis- 
missal. Mr. John Morgan was the manager, and a thoroughl 
competent man, as shown by the fact that he had worked hinsself 
up from an ordinary work boy, in Treforest Works, to the notice of 
such men as Mr. Reed, M.P., to the production of an ingenious 
anchor for which he has a patent, and to the receipt of a salary of 
£500. As the case is pending, I cannot dwell on its merits, but 
oF the upward track of such a man will continue un- 
checked. 


PRICES aa OF METALS AND OILS, 















































1875. 
24%. 4. £ 8 4.|| Fron (continued)— £24 £844 
8 0 0..89 0 0 Glasgow..........| 9 0 0..910 @ 
-|84 0 0..91 0 0 8. Yorkshire, Steel} 9 5 0..9 7 6 
Bae Le Do. Iron su 6..710 © 
. ee 0 0.. 
| be er 0..82 10 0 valid. 
° 0.0006 315 0..4 0 
-}9010 0..94 0 0 re He ae ee - 
+} 000.000 400.000 
-| 014 0..016 0 510 0..6 0 @ 
-| 018 0.000 40 0..410 0 
013 0.. 016 6 706.800 
017 6..000 < 
ll 0 0..11 1 
013 0.100 - | 1015 @..13 : $ 
07 6..e10 0 {11 0017700 
12 0 0..0 
= pt he : -|12 0 0..14 ° ° 
ee + |61 0 0..68 
09 0..014 0 tide 
036.050 + | 12 6..92 9 0 
0 8 6..010 6 -|23 0 0..93 5 0 
-|2%3 2 6..99 7 6 
0 0 0..010 1 -|25 0 0..2510 0 
013 4..014 2 -| 23 0 0. 2310 6 
01s 6.017 6 +126 0 0..57 0 0 
a eee -|27 0 0...9 0 0 
sscccccsoeee| 2 1 3..1 2 6 Ground in oil ....| 0 0 0..0 00 
Ochersorts ......] 019 6..1 1 6 

South Yorkshire— Oils, per tun— 

Best ordi «| 012 0..014 6]| Seal, Paice. ..........]33 0 6..00 0 
012 0..00 0 WH seseeseeee | 29 0 0..20 0 0 

03 0..0 5 6 Yellow to tinged... |} 31 0 0..32 0 0 

000..000 Linseed .............-|24 10 0..0 0 0 

0 8 6.010 6 Olive, Gallipoli ..... 000.000 

0 9 6..10 6 0 pani soeeee] 000.000 

Bales oc ccccreccsovese 410 0..0 00 

Iroa~ Rangoon Engine (C. 

Angle in Glasgow ....| 9 0 0..0 0 0 Price & Co.'s), p. gail.| 0 3 6..0 0 0 

Bar, Welsh,in London} § 0 0..8 5 0 Rapeseed, English pale | 3215 0..88 0 0 
Glasgow....++--+5| 810 0..9 0 0 Brown ..........| 3015 0..31 0 0 
Staffordshire ....| 8 5 0..1012 6 -|000.000 
Wales, vars...... | 810 0.. 810 6 000.0060 

..common ....| 815 0..9 0 0 000..000 

Yorkshire best........]10 0 0.12 0 0 350 6.000 
Common 80 0..910 0 2 0 0..30 0 0 

Cieveland— . 1, 400.000 

Angle and bulb .. | 8 5 0.. 810 0 Yellow «+s» | 33 0 0..34 00 
Boiler plates..... | 910 0..10 10 0|| Phosphor Bronze, per ton. 
Cable iron -}10 5 0..11 0 Bearing Metal ........|} 12900 0..0 0 0 
Nailrods 8l0 0..9 00 No, VIL.........-...-|1450 0.0 0 0 
Rivet iron - 11010 0..11 O 0 || Quicksilver, per bottle ../ 10 9 0..0 00 
Ship piaies ......] 815 0.9 5 @|| Spelter, per ton— 

Cleveland, common 8 0 0..810 0 ST wessetccencees 2315 0..04 06 0 
BE scccevess cn SP OO OE English, Viands.....| 0 0 0..0 0 0 
Best best ........| 910 0..10 0 0 || Steel— 

Puddied ........] 5 5 0.5 7 6 Bessemer, rough ......| 710 0..8 0 0 
Hoops, first quality— Do., manufactured....| 9 0 0..10 0 0 
Birmingham ....|1010 0..1210 0 Do., cast, ShefScld .... | 20 0 0..2% 0 0 
Cleveland ........]11 0 0..1110 O}] Do, test,do. ., -}30 0 0..55 0 0 
London il 0 0.-1110 0 De., spring ..........|16 0 0.21 0 0 
Staffordshir 1010 0..1210 0 Swedish keg ......|19 0 0..20 0 0 
Wales .. 910 0..11 5 0 
Yorkshire 11 © 0..12 0 0 erececerecs cose | 3310 0..45 0 0 
Nailrods ..... 815 0..11 0 0 St. Petersburg, YC new | 45 0 0..0 0 0 
Glasgow . 900.000 i 600.000 
Swedish ... + |1510 0..17 0 0 
YVorkshire........]|11 0 0..13 0 0 -|82 0 0..84 0 0 
Pig in Cleveland— 82 0 0..83 0 0 
Nol .....csse00e| 315 0..0 0 0 83 0 0..84 0 0 
213 ¥..0 00 S40 0..85 0 0 
290.000 79 0 0..0 0 0 
276.000 77 0 0..7815 0 
270.000 

W sscrccee coves] 3 6 0..0 0 0 

Pig in Wales—No.1..} 5 0 0..6 5 0 130.170 

Pig in Scotland— 190.113 0 
No.1 cccccccccoce] 3 1 0.20 0 O ; 1 9 0.. 112.0 
No.3 ...s.eseeeee| 21D 6..0 0 0 IX. dito ...... ....| 115 0..117 0 

Pig in Yorkshire— Tinplates, per box, 225 
Bal cocccccsccce| 3 BS 6.6 © OC sheets— Wales— 

219 0..0 0 0 IC, coke ... «. 17 6.110 0 
217 0..0 00 1X. ditto... 116 0..118 @ 
ow | 600.7 5 0 IC, charcoal. soos | 115 0..116 0 

Plates in Glasgow ° 90 0..910 6 IX, dito oc ce cesevees 220.000 
Yorkshire ......|10 ® 0..'210 0 || Fellow Metal, per Ww.....| 0 07}4..0 0 8 

Railse—Cleveland......| 7 7 6.. 715 0 || Zine, sheet, perton .... }29 0 0..30 0 0 

PRICES CURRENT OF TIMBER. 
1875. , 1874. 1875. | 1874. 
Per Load. 222423\)268 26 Per Load. £5 £24) 4£8 £26 

ak ...sceeesesees 81010 15,123 0 14 0|| Canada, Spruce,ist..10 012 0|13 01310 

Quebec, red pine .. 310 6 10) 310 6 10 Do, 2nd...... 81010 6/10 10 1110 
Yellow pine... 4 0 610) 4 0 610 Do, 3rd ..... 81010 0/10 10 11 10 
Pitch pine .. 330 410) 315 6 5|| New Brunswick.... 8 0 910)10 O11 0 

oo -708 0} 8 0 9 0] Archangel, yellow..12 016 0/14 1017 10 
irch.. - 510 6 0), 510 8 O]|| Petersburg do......13 1015 0/13 1015 lo 
vs 510 6 0! 710 8 0|| Finland .......... 810 13 10] 10 10 1410 

bh weees - 530 6 5} 7 O 8 O|| Memel and DantsicO 0 0 0) 0000 
Dantsic& Memeloak 5 0 8 0 5 0 8 0/||Gothenburg,yel. ..0 0 0 0'0000 
Feveeereeee 915 510) 310 510 White ......0 0001/0000 
Undersized .. 2 5 210 210 8 5}| Geffe, yellow ...... 000010000 
eveee - 310 4 5) 4 0 4 5]| Christiania, best....13 0 1410/13 0 1410 
»@ 5 215) 310 8 5|| Other Norway .... 9 0 11 10/11 10 13 10 

Riga .... 415 6 0| 415 6 15|| Battens.allsorts.. .5 0 910) 9101110 

5 410 6 0, 410 6 0} Firng bds,sq.of lina d ad.) ad. sd 

i -40 610 4 0 610 Ist yellow....... 14 617 6/14 617 6 
Memel &Dnt.09 0 0 0'0000 Ist white ........13 614 6/13 614 6 
-9 013 0' 9 012 0 Sud quality ...... 12 615 0/12 615 0 

Lathwood, Dantafm.5 0 6 0 8 0 9 0/|| Staves,pr.stndrd. M.¢ 6. £258.) £2 £25 
St. P m8 0 815/10 Oll 0 webec pipe......75 080 0/80 085 0 

Deals, per C. ogee ging | Puncheon....23 0 23 0/20 022 0 

Quebec, Pine, 1st .. 0% 0\2% 0% 0 Baltic crown pipe 230 0 250 v | 270 © 300 0 
2nd ....++--13 015 0 15 017 0 nc ce ee 180 0 200 0 | 250 0 260 0 
ard «sees 9 010 10 (12 10 13 10 











SoutH Kensincton MusEuM.—Visitors during the week ending 
August 7th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 17,562 ; mercantile marine and other 
collections, 4086. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 R Museum, ; mercantile 
marine and other collections, 119. Total, 24,103. Average of 

week in former years, 15,400. Total from the 
ing of the Museum, 14,453,217. Patent Office Museum, 





708. Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,230,150, . 
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RAILWAY ROLLING STOCK. 

Tue subjoined statement of the cost, earnings, and 
expense of maintaining and renewing the rolling stock on 
several of the leading railway lines will be perused with 
some interest. The object of the table is chiefly to show 
how the companies have been affected individually by the 
recent rise in the prices of labour and materials, and how 
much of the increased rate of working railways generally 
has been due to these influences in this important depart- 
ment of their working economy. It will also, in the 
comparison afforded between individual lines, and in the 

neral averages recorded in the table, be interesting and 
instructive as showing where the expenditure has exceeded 
or fallen short of what is to be considered a fair and 
adequate outlay, having regard to current wear and tear 
and future necessities in the shape of renewals. With 
these objects in view it is — to take two periods, 
and we have, therefore, selected the year 1871 as repre- 
senting the normal rate of outlay when the lines were 
worked at about the minimum rate, and when the rise in 
the prices of materials and in the cost of labour had not 
begun to tell on the general cost of working. The other 

riod dealt with isthe year 1874, when the rate of work- 
ing had reached the max’mum, and when the companies 
would still be about equally situated with regard to prices, 
as most of their old contracts would have then expired, 
and they would probably be obtaining their supplies on 
an oe Ae and at the current prices. There has been, we 
have reason to believe, an increase of about 9d. per train 
mile since 1871 in the total working cost of a railway, 
resulting, of course, in a very serious and almost general 
fallmg off in dividends. In many cases the increased 
proportion of receipts absorbed in working was about 
10 per cent., and generally 2 per cent. of this was in 
materials, 2 per cent. in wages, and the remainder in fuel, 
chiefly, and sundries. 

We would expect, therefore, to find that the expense of 
the rolling stock contributed to the total increase in about 
the same ratio as the other departments; but it has not 
done so, and the extent of the increase in this department 
would appear to have been very small indeed. The usual, 
and perhaps the best, test is that obtained by taking the 
cost per train mile, and in this way we find that the mean 
on the fifteen lines enumerated has risen only °72d., or 





about 13 per cent. on the previous rate. The rise was 
at the rate of 192d. per train mile on the Midland 
Great Western, 1°73d. on the Glasgow and South- 
Western, 1°65d. on the Caledonian, 1-45d. on the Lanca- 
shire and Yorkshire, 1°39d. on the Midland, 1°31d. on the 
North-Eastern, and 125d. on the South-Eastern. In the 
first four the large increase is owing in a ¢ measure to 
the fact that the expenditure in 1871 had been consider- 
ably under the average. In the case of the Midland, 
although the increase is so large, the rate is still very 
much pine the average. The North-Eastern, on the 
other hand, although previously the highest rate recorded, 
has been still further augmented, so much so that it now 
exceeds the mean of all the lines by no less than 30 per 
cent. The South-Eastern rate, previously over the mean 
average of all the lines, has been considerably in- 
creased. The general tendency having been, therefore, 
towards increasing, it is very remarkable to find that in 
some cases a reduction has actually been effected. For 
instance, the Great Northern rate, previously under the 
average, has been slightly reduced. The Great Western 
has been reduced to a rate now standing ‘42d. under the 
mean ; and the Brighton rate, which had previously been 
slightly lower than the mean, is now actually 1d. per mile 
less than the general average on all the lines. For these 
striking discrepancies there must be some explanation which 
has an important bearing on the present or the immediate 
future working of the rolling stock. If we assume, as before 
stated, that the total increased cost of working the lines is 
equal to 9d. per train mile, it follows that less than one- 
twelfth part only of the increase is due to the increased 
cost of maintenance of rolling stock, although this depart- 
ment of expenditure represents fully one-sixth of the total 
cost of working a railway. 

If we now take the expenditure, as indicated in the 
? sy cent. of earnings,” we find generally the same results. 
The Glasgow and South-Western, Midland Great Western, 
Caledonian, and Lancashire and Yorkshire showing an 
increase equal to from 1°10 to 2°79 per cent. of the earn- 
ings. Withthe exception of the Caledonian, these companies’ 
averages had previously been below the mean of all the 
lines. Although the increase on the Midland and the 
South-Eastern has been very considerable, in both cases 
the average is still under the mean. The Great Northern 





and Great Western averages have been reduced by about 


which had previously 
reduced by Id., and yet it 
discrepancies from this point of view are, therefore, as 
striking and varied as those shown in 
mile. The mean on the fifteen lines has risen by ‘37 per 
cent. of the earnings, being a smaller increase apparently 
than is shown per train mile ; but this is in some measure 
to be explained by the relatively r increase in earn- 
ings than in the train mileage. the total increase 
equivalent to 10 per cent. of the earnings, not more than 
one-thirtieth part is in this way shown to be due to the 
maintenance and renewals of rolling stock. 

The other average in the table, viz., “per cent. of cost,” . 
is the same in its bearing as that of “liftetime,” but it will 
suit our purpose to take the former for comparison. The 
mean percen of the value of the rolling stock has 
risen ‘24 only, but in individual cases the variations 
have been very remarkable. The G w and South- 
Western percentage has risen 1°83 on the value of the 
stock, thus reducing the “lifetime” by over four years. 
The Midland Great Western has risen 2°25, which also 
reduces the “lifetime” by four years. The Midland 
and South-Eastern also p Bie a increase, and a 
corresponding reduction in the “lifetime.” On the other 
hand, the Great Southern and Western, North British, 
Great Western, Brighton, North-Eastern, and Great 
Northern exhibit a reduction in the percentage, and 
corresponding increases in the “ lifetime.” 

It choahd mentioned that new rolling stock acquired 
to replace that worn out is included in the cost, and 
where a company does the haulage on other lines, in 
addition to its own, an estimate of such earnings is 
included in the earnings of the working ‘company. 
Taking the mean of the two years dealt with in the table, 
we find the following is the “lifetime” of the rolling 
stock on each of the two lines :— 

Company. Lifetim 


ws 
9 


Company. 

North-Eastern .. .. .. « Great Southern and Western.. 12 
Manchester and Sheffield .. 10 |Great Western .. .. .. .. 12 
North-Western .. .. .. «. 10 | Midland Great Western .. .. 1 

NOE «65.0%. Se.,00- a0 i Seu aiix ee aie eee 

South-Western .. .. .. .. M1}|Caledomian.. .. .. .. « 4 
Lancashire and Yorkshire ., 11 meg and Seuth-Western .. ie 
Great Northern .. .. .. .. 119) N Bettigh .. oc co oo ¥ 

South-Eastern .. ll Average of all, 11} years. 








Comparative Statement of the Cost of Maintenance and Renewals in 1871 and 1874.—Year ending 31st December, 1871. 














































































































| | 
| a) | Wages. | Materials. New stock. | Total, 
co a | > Wai 
Cost - =” = a s - ae _ * “ ¥ 5 g ¢ 
COMPANY. of rolling | Train miles. | “3 ¢ 2 aa | lad | & ss ic. le ; 
stock, | bess Amount. 33 | Amount. | 33 | Amount. 83 Amount. 8 § | Es é 8: ag 
| = = ve | > o. pl be Sh 
| | a | as | | & > Be | é g §l3 
Pee a ee vee | 3,088,058| 9,848,051 |£2,266,600, £83,749 | 39 | £108,996 | 51 | £22,486 10 | £215,281 | 6-98 | 5-25d 9°60 | 14-8 
Glasgow and South-Western ... vi . | 1,018,469; 3,131,177 716,400 | 26,871 46 31,150 | 54 — — | 58,021 | 5°70 | 4°45 | 8°10 | 17°6 
Great Northern... ww. eee vee oes .» | 2,551,488} 9,989,390 | 2,379,800! 98,884 45 122613 | 55 on — | 221,497 | 8-68 | 6-35 | 9-81 | 11-5 
Great Southern and Western ... oe ' 645,225; 2,308,807 618,165; 28,998) 41 33,826 | 59 = — 57,824 | 8-96 | 6-02 | 9°35 | 11-2 
Great Western... ... ws. see ove .. | 5,820,775| 17,018,982 | 4,632,600; 223,380 | 52 205,566 | 48 ~ = 428,946 | 8-06 | 6-05 | 9°26 | 12°4 
Laneashire and Yorkshire ... ... ve | 2,816,884 10,513,505 2,945,700} 112,224 48 121,688 | 62 — -— 233,912 | 8-30 | 5-34 | 7°94 | 12-0 
London, Brighton, and South Coast ee | 1,079,227| 4,768,017 | 1,382,153) 51,0388 | 47 28,368 | 26 | 29,827 27 | 109,233 |10°12 | 5°50 | 7°90 | 9-9 
London and North-Western ... .. | 5,865,264! 26,507,002 | 7,595,035 244.635 | 43 | 828,057 57 oa — 572,692 | 9°76 | 5-19 | 7°54 | 10°2 
London and South-Western ... ... 1,715,593! 6,666,777 | 1,963,364 57,706 | 38 | 95,246 | 62 —_ — | 152,952 | 8°91 | 5°61 | 7°79 | 11-2 
Manchester, Sheffield, and Lincoln 1,195,550; 5,719,442 | 1,462,900,  68447| 51 60,970 | 49 — — | 124,417 |10°41 | 5°22 | 8°60 | 9°6 
5S ie ipl aaa clei ia a ae 4,650,082 | 18,871,048 | 4,319,400) 169,293 | 58 151,851 | 47 _ — | 821,144 | 6-91 | 4-09 | 7-44 | 14°5 
Midland Great Western ... kids ade:, S08 - ee 453,039) 1,427,784 | 404,639) 16,087 | 54 13,783 | 46 — — 29,870 | 6°59 | 56-02 | 7°38 | 15-2 
ea a a a 2,781,582} 7,658,031 | 1,703,700) 73,877 | 48 98,902 | 57 —— me i¥ 172,779 | 6-21 | 5°41 |10°14 | 161 
Novth-Hasteorm ... ccc coe coe cee ce ove ene 5,566,567 | 17,751,537 | 5,066,660 256,982 | 45 815,122 | 55 | cm — | 572,104 |10-28 | 7-74 11-29 | 9-7 
South-Eastern (year ending June, 1872) 1,818,595 | 4,196,816 | 1,670,957, 55,103 | 54 47,408 | 46 | — — | 102,511 | 7°77 | 5°86 | 6-14 | 12-9 
Totals and averages... ... «+ 40,061,348 146,316,316 | 39,128,073 | 1,557,274 | 46 | 1,763,546 | 52 | 52,813 2 | 3,878,133 | 8-42 | 5-58 | 8*62 | 11-9 
Year ending 31st December, 1874. 
J Pa Ae — Linn ALANS RS Sn ar i Ce 
| a4 Wages. Materials. New stock. Total. 
| | aod * -_ - Ss 
| Z . 
| Cost | pees | ie is | ‘ | . é ° 
! A P | 6 OOF sy | ee | aj tea Ck S x= =] s 
COMPANY. of rolling | Train miles. | “3 a °~ a lad | = 54 . | 
| stock, | bees | Amount. 8 | Amount. | £3 | Amount. | $$ Amount. é 8 Es Is ef g H 
| as pe | 2 t= Wipes 2 
| e & Bs | Bs) 2 .| & | geje° ek aa" 
ee ee Oe CRD et | | | 
Caledonian a a .. | 4,148,801] 10,515,856 £2,776,625 | £112,957 | 37 | £195,195 65 | Less 56,681! Less 2 | £302,471 | 7°80 | 6*90d 10-90 | 18°7 
Glasgow and South-Western ... .. | 1,258,122| 3,666,010 | | 866,772| 37,276 | 40 57,082 | 60 | — 94,358 | 7°58 | 6+18 |10+89 | 13°38 
Great Northern Sey son 008 eee cco Hi ee cos ee. Sewanee 2,863,607 | 104,661 43 140,907 57 | - — 245,570 | 8°36 | 5-36 | 8-58 | 11-9 
Great Southern and Western... ... 0 1. see eee eee 770,104 2,403,807 684, | 26,068 | 42 85,277 | 58 | —_ _ 61,340 | 7°97 | 6-12 | 8°97 | 12-6 
ee rer me ie ee 257,699 | 55 212,368 | 45 — ~ 470,067 | 7°62 | 5°83 | 8-52 | 18+] 
Lancashire and Yorkshire ... ... Si ail 3,368,559 | 10,970,578 | 3,432,698 139,707 | 45 159,838 52 | °10,795 3 310,840 | 9°21 | 6°79 | 9°04 | 10-9 
London, Brighton, and South Coast eee eee | 1,243,686 5,472,011 | 1,641,768 49,065 41 35,310 | 29 | 35,945 30 120,319 | 9°67 | 5-28 | 7-33 | 10-3 
London and North-Western ... ... ... se. see eve | 6,929,862] 30,474,401 | 8,952,458) 289,801 | 41 408,886 | 59 | _ — 698,686 10°08 | 5-50 | 7°80 | 9-9 
London and South-Western ... 0 ... see eee sss eee | 2,006,794 7,541,594 | 2,313,388 75,684 | 42 | 105,865 | 58 = m= 181,548 | 9°05 | 5-78 | 7°85 | 11-1 
Manchester, Sheffield, and Lincoln ... ... + || 1,704,664 6,814,938 | 1,937,863 89,860 | 54 | 76,684 | 46 | — “= 166,544 | 9°77 | 5°87 | 8-60 | 10-2 
ale: oy ede yaaa . | 5,824,084] 20,834,042 | 5,769,115| 220,194) 46 | 255,307) 54 | — — |. 475,501 | 8-16 | 5-48 | 8-24 | 12-2 
Midland Great Western... ... 10. 10. ac se see | 510,302] 1,569,517 | 462453) 21460) 48 | 23.638 | 52 = — | 45,099 | 8-84 | 6-94 | 9-75 | 11-8 
| re ee ete Tes 8,230,181 | 2,082,475 89,009 47 101,025 | 53 | = _- 190,034 | 5°89 | 5°54 9°13 | 17-0 
North-Eastern ... 1. see cee cee cee nee cee eee | 4,996,970] 20,545,571 | 6,343,049] 361,977 47 | 413,036) 53 — — | 775,018 | 9°94 | 9°06 12-22 | 10-1 
ee Re 4,495,869 | 1,873,892 64,098 48 69,058 | 52 | _ — | 188,156 | 9°43 | 7-11 7-11 | 10°6 
Totals and averages... ... wi. ee vee vee | 49,297,139 | 168,863,775 | 47,517,185 | 1,939,511 45 | 2,289,476 | 54 | 41,059 | 1 | 4,270,046 | 8*66 | 6-25 | 8-99 | 11°5 
| ie er Se 





THE DARTMOOR FIELD ARTILLERY EXPERI- 
MENTS. 

As many of our readers have doubtless read in the daily papers, 
the extensive programme for the trial of our field artillery pro- 
jectiles at Dartmoor was begun on Friday, August 6th. It is not 
proposed to give the actual effects of each day’s firing, but to 
review the entire trial, noting the results that have the most 
important bearing on the questions at issue, and referring to 
others obtained in the previous trial on Dartmoor, when the 
— merits of shrapnel and segment shells were so carefully 
tried. 

The objects of the present trial, as set forth in the official 
programme, are :— 





“], The relative effects produced by the fire of a field battery | 
when the distance is judged by eye and when the range is deter- | 
mined by Nolan’s range finder. 

“IL. The results of field artillery fire against the most recent | 
formations in which troops will attack, and the nature of projec- 
tile which, under different conditions of ground and distance, 
may be ex) to produce the maximum effect. 

“TIT. Effect of the fire of rifled field artillery against wrought 
iron field carriages, and possibility of repairing such carriages in 
the field when injured by an enemy’s fire. 

“IV. Effect of the fire of rifled field artillery against hastily 
formed field entrenchments, such as gun pits and shelter 
trenches.” 

The means supplied are as follows :—A horse artillery battery | 
armed with 9-pounder rifled muzzle-loading guns of 6 cwt., anda | 





heavy field battery with 16-pounder rifled muzzle-loading guns of 
12 cwt. 

The projectiles to be tried are shrapnel shell, fired with time 
and also with percussion fuzes, and common shells ex i 
the ordinary service bursting charge of powder, and with an 
experimental bursting charge pro by Professor Abel, con- 
sisting of gun-cotton fired with a detonator placed in a shell filled 
with water, by which means the shell is shivered into small 
fi ents. 

e “targets” consist of various combinations ef wooden 
single targets—large ones 6ft. by 6ft. by 2in., to represent masses 
of infantry, and dummies 5ft. 8in. and 3ft. 8in., to oa 
single men standing and kneeling in open formation. 
these there are targets 9ft. by vft. by 2in. arranged to represent 
cavalry in close formations. 
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compared, eit i is done the better. 
It is at all times difficult to imitate ‘as onions whe a i 
? attacking force on active service comes into action, and every 
y’s firing over the ground pegs it more difficult to do so. It 
is ri he that a committee may change the actual ground over 
which the practice takes p atl the men have each day 
learned its general character, and they have found out the sort 
of mistakes that are most easily made. Thus, with their few 
days’ recent practice, they are codhehiy in a better position to 
do well than on actual service, when actual results are not care- 
fully tabulated and made known. Further, there is no knowing 
what “dodges” men may not acquire in the course of experi- 
ments. There must be emulation in some shape between non- 
commissioned officers and men ; or, failing that, an incontrollable 
desire to help to get gi ood results. On each piece of ground cer- 
tain spots marked 2 tufts of grass or stones become familiar, 
and men get to estimate the length of ground they travel over 
from one position to another. Nay, we could inform the 
authorities of a case where very important competitive 
experiments were in when a bystander, from a 
position where he could see the results, held an umbrella 
or a stick in an apparently casual way higher or lower 
in order to convey to men firing that their shots were going _ 
or low. In Captain Nolan’s position we should have urged t 
early trial of the range-finder. 
" Without stopping to discuss the question of inconvenience 
from recoil of guns as brought out by the first day’s trial, we 
pass on to the firing of August the 9th—Monday—when the por- 
tion of the official programme classified as “C” was commenced, 
namely, the trial of the following projectiles against infantry in 
the most recently approved formation: C No. 17s shrapnel with 
time fuzes, No. 18, shrapnel with percussion fuzes, No. 19, com- 
mon shells, burst with powder, and No. 20 common shell with 
gun-cotton and water. The targets to be fired at consisted 
of 400 dummies, who were supposed to be partly concealed by 
the brow of a hill—one company of men in line on the crest of 
the hill at 1500 yards range from the firing point; one company 
250 paces in rear of the first line; and at 350 paces further to 
the rear two more companies in quarter-column at double 
interval. After both batteries had fired the following results were 
produced :— 
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We print the number of men hit beneath each row, in order 
to show the character of the shell’s action. In the case beforé 
us it tells but little for the chances of the missiles continuing in 
the required direction—for 250 paces is but small—even had the 
shell been opened by impact against the first line, which is the 
most favourable method for prolonged effect. Hence the shrapnel 





with its bullets of lead and antimony shows scarcely any supe- 
riority as to penetration or continuance in direct flight over the 
common shell—except that shrapnel bullets in two instances 
reach the supports—the distance even to the second line being 
too great for either projectile to produce any marked effect. 





The practice on Aug. a et eee ee oe 
same formation of dummies as on Aug. wtey Mors Hig Dona | 
increased to 2000 yards. Beneath Fig. 1 we give the register of 
‘enutaing , but it is to be remarked that the extent of the 

poe sane J in the shrapnel with the time fuze is chiefly to be 
to the 


curve of the ground and the nature of it being Robey and Co. 


em owt! to the percussion action. There is, however, one 
other fact to be taken into account. Shells burst on percussion 
have a great local effect. In these experiments this does not tell 
in their favour as it did at the former trial at Dartmoor, for the 
number of men struck is now counted, and not the number of 
hits. The local effect, then, that pours a shower of missiles 
into a small space anc kills one or two dummies over and over 
again counts for no more than if each dummy had been struck 
once. In the former Dartmoor (shrapnel and segment) trials the 
most wonderful feat was performed by the segment 12-pounder 
shell firing at a column of men partly concealed behind 
the brow of a hill, but each hit was then counted. Conse- 
ny although the close succession of the targets gave the 
shrapnel bullets the oppertunity of scoring repeatedly b 
their | prolonged flight and superior penetration, the segment with 
percussion fuzes burst through the first row, poured such a mass 
of missiles on the next two rows, that fifteen shells made the 
unique.-score of 1194 hits. It is necessary, to understand clearly 
the difference between the expression “ hits’’ and “ men hit,” to 
understand the effects being produced in the present Dartmoor 


trials. 
On Aug. 13, the conditions under which the practice was 
carried on represented those of a battery firing at a long range 


at a body of infantry, not distributed te avoid its effects, but | j pick 


encouraged by the length of the range—namely, 3000 yards—to 
retain a compact formation described as quarter-column at double 
interval. The files were opened, so that a half-battalion of 400 
men presented a front of 80ft., while the depth of the column 
was 26ft. There were then four companies, as shown in Fig. 2. 
The conditions now more nearly resemble those under which the 
memorable results we have alluded to were obtained—that is to 
say, the lead and antimony bullets of the shrapnel might get 
repeated hits by penetration ; on the other hand, the local action 
of the shells fe right on to the target by percussion could not 
tell in the score by making a multitude of hits within a small 
area. To this in a measure may be attributed the superiority in 
the scoring of the shrapnel. It will be seen how nearly the 
numbers of its hits are repeated through the successive rows. 
This we must, in fairness to its rivals, observe, is hardly a con- 
dition that would obtain on service, for a spherical bullet would 
not penetrate through the bodies of men in succession as it does 
through the dummies. The effects appear to have come as a 
surprise on many of our officers. We believe it would still more 
have surprised some continental authorities. There is a fashion- 
able idea prevalent among those who have studied the recent 
continental wars that artillery is unable to produce any effects 
at much over a mile range, and artillery officers who have been 
in the habit of riddling targets with shrapnel at 3000 yards at 
Shoeburyness have been treated as ignorant of real war because 
at the Kriegspiel they proposed to come into action against 
infantry at that distance. As we have pointed out (in various 
articles in THE ENGINEER on artillery fire in 1871), there is 
abundant reason to believe that shrapnel, used with skill and 
judgment in the field, is capable of producing effects far beyond 
any that have ever been reckoned on, and the officers who have 
formed their impressions of artillery from seeing common shell 
awkwardly fired on the Continent have a great deal more to learn 
than they are aware of. And it would only need a few oppor- 
tunities for action given to cool and experienced men who really 
understand the handling of shrapnel, and the significance of the 
visible signs of the bursts, to open the eyes of the chief authori- 
ties on the Continent to what might be effected by artillery fire. 








THE MANCHESTER EXHIBITION. 


(From our own Correspondent.) 
THE JUDGES’ AWARDS. 

THE judges selected for making the awards in connection with 
the above Exhibition have just presented their report to the 
Council of the Society for the Promotion of Scientific Industry. 
The judges were :—Messrs. Richard Peacock (Messrs. Beyer and 
Peacock), John Robinson (Messrs. Sharp, Stewart, and Co.), 
Osborne Reynolds (Professor of Engineering, Owen’ s College), 
Wm. Mather (Messrs. Mather and Platt), Angus Smith, Ph.D., 
F.R.S. (Government Inspector of Alkali Works), John Leigh, 
M.R.C.S. (Officer of Health, Manchester), and W. H. J. Traice 
(Bridgewater Trust). Their report is as follows :— 

In presenting this Report to the Council of the Society for the 
Promotion of Scientific Industry the jurors have te state that the 
medals and certificates of merit have been awarded after careful 
investigation for one or all of the following qualities : novelty, 
design, workmanship, and utility. As the society’s medals and 
certificates were limited to certain distinct classes, the jurors 
have not been able to make awards in all cases where they recog- 
nised merit. In the exhibits of Messrs. M‘Naught and Messrs. 
Petrie of wool scouring machinery, the jurors desire to express 
their appreciation of the excellence of design and workmanship 
displayed in these machines. In the exhibit of Sir Joseph Whit- 
worth and Co. the jurors were not able to make any award, but 
they desire to express their appreciation of the value of the com- 
pressed steel shown in this exhibit. The jurors recommend that 
the following awards be made by the council of the society :— 


MEDALS AWARDED. 

















Gold. 
Name of Firm. - , Exhibit. Div. | Cis. 
Dodge and Co. .. . |File-cutting machine .. .| 1 
Smith and Coventry. Collection of screwing machines, bolt) 
chasing machines, and lathes on 1 
Pooley andSon.. .. |collection of weighing machines ..| 1] 5 

Wm. Furness and Co. . Collection of wood- oo mn a. 
| and a machines . 6 
Charles Harris .. --|Paper bag king machine - a : 1 
Leoniand Co. .. .. «. worm se fo geeeestins stoves Pe hs 2 

Mirlees, Tait, and Watson(|Self acing se nate 
(Weston’ 7 hits, extractor .. . A fos He 1 
‘Silver. 

Kendal and Gent ..|Slotting, planing, ‘drilling, =e 
| a 1 
Shaw, Hossack, and Co. .. (Boring, aes, wend ‘shaping mit-| ats 
big ay and Co. . Wheel- moulding machines... a: 
G. L. Scott & Co. (Limited) Wheel-moulding machines. 1; 1 
Fielding and Pla ..|Rivetin, s machine(Tweddell's 's patent) a4 2 
Henry Simon .. .. .. Bolt and rivet-making machine wa at @ 
B. and 8. Massey .. Steam hammers and steam stamp ..| 1/ 4 

Thwaites and Carbutt .. Root’s rotary blower and | duplex 
| engine combined .. 4 
by Brothers .. ..'Locomotivesteamcrane .. .. ... 1} 5 
omas Holt and Co. ..|\Wood-working machines .. . 1| 6 
W. Tighe Hamilton .. Sc pe machines, power “and, J 
Le Gros and Silva ..(The Ingersoll rock-drill <. :. 2./ 1) 7 




























































































Silver. 

Name of Firm, : Exhibit. Div. { Cis. 
James Scott and Son - Humbolt coal-ash washing machines 1} 9 
Tangye Brothers. . . eo ee oe ! lio 
Ruston, Proctor and Co. - rta’ engines . 1] 9 

ol : 'Semi-portable steamengine .. ..| 1] 9 
Hamer, Giles, and Co. -»|Vertical steam engine and boiler, 
wy Paxman’s patent .. .. ..| 1] 9 
Bradford and Co. .. ..|Washing machines, power and hand} 2] 1 
A. W. Hosking .. .. ..Systemof book-k known as the 
“combination cheque.” 27 5 
W. Harrison and Co... ..|Sewing, kni , and ete 
2}1 
J. Faulkmer.. .. .. . .|Electrical appliances, Altandze sy 2] 5 
G. Glover and Co. .. ../Gas meters and gas apparatus 1; 8 
G. Waller and Co. . (Gas exhausters, and “om in con- 
nection with them 1] 8 
Taylor and Parsons .. - ae 8 ikitchen 1 range : and acces- 
2} 2 
William Barton .|Cireular-fronted range.. 4 ee 
Silber Light Company -|The Silber lamp .. 213 
Winder and Harrop .. ..!Tin-lined lead tubing ; 2/8 
= Bronze. 
Low and Duff .. .. {Lathe forgas joints & a eaeamee 1/1 
J. D. Ashworth .. . Consolidated emery wheels ee | 
Hydraulic Engineering Co. ‘Punching and shearing chi } 
Tweddell’s patent . 37-23 
Westray, Copeland, & Co..|Punching, dulating, and angle crop- | 
machine 1/32 
De Bergue andCo. .. ..|Punc and shearing ‘machine and | 
riveting machine sr? 
Collier and Co. .. .-|Anglo - American deadblow power 
hammer, Justice's patent . 1| 4 
Charles Sholl .. .. « 4 omy - sr at 1| 4 
A a ee er ti g appliances. . 1] 5 
Wm. Bowser and Son :{Henderson’s derrick crane.. :. :.| 1| 5 
yw deg Howden .. Saws and tools used b: ee} 1] 6 
M. Selig, jun., and Co. ..|American — including ni 
earth-bo : oo cc cof 2 7G 
H. B. Barlow, jun., Ron Hand or sowet rock drill () 3: ee 
H. R. Marsden e eee stone-breaker and screen-|_| 
1; 7 
W. J. Edwards .. Lesthot aniving Griving bande, "Sampson's .. 1/9 
Hudswell, Clark, & Rogers Wrought iron ms. om patent 1/9 
William Carver»... machines .. 2; 1 
Elliott, Alston, & Olney «. “Domest appliances .. . 2; 1 
F. and C. Hancock .. Machines for er bread, — 
for 
now vod 2/1 
G. H. Harris os . Domestic appliances eo 2; 1 
Follows and Bate. .|Domestic appliances .. .. .. 2/1 
Wanzer Sewing Mach. Co. [Demet machines . 2/1 
George Kent.. .. .. ..|Domestic appliances, especially do- 
| mestic freezing machines .. 2; 1 
A. N. Myers and Co,.. ../ Kindergarten tore and games 2| 4 
William Roberts.. . Self-acting painting machines for 
| Venetian blinds.. .. oe 2/1 
H.L. Miller . las gas-making machine. .. ../1&22&8 
Rigby and Son .. -.(Sunlights, patent boiler for green- 
houses and coffee-grinders and 
pas a tome ped arawe J oo cof BS} O 
ewton, mbers, 0.'Patent close and open cook: range 
with natural draught ~ os: 3 
BrownandGreen .. a and improved ranges . 2; 2 
Hartley and yon --|Patent a, boilers . 2; 32 
E. Rogerson an .- |The Hallamshire range and domestic 
app’ ey 2] 3 
Albion Lamp Company ../|Rippingill’s stove for burning mineral 
ey 0+ <5. 60 2+ cc «s ce ot OF @ 
T. and T. Wolstencroft ..|Wagstaff tubular saddle boiler, fil- 
ters, and en as o-| 2] 2 
George Cheavin . -.|Filters oe 00 2; 3 
Peters and Donald [Vi entilating closets. we ee or ST ® 
James Howarth . .|Ventilators se oe oe oo] 2] 8 
Pott’s Patent Ventilating 

Cornice Company .._ ..|Ventilating cornice «| 2 2 

Billing and Co. .. .. ../Gas stoves and cooking ‘apparatus ; | 2/2 
~~ Honourable mention. 

| | 
Bury and Co. .. Solid interchangeable cast steel 

| picks and case of tools .. 31.3 
HeapandCo. .. .. .. Portable apparatus for screwing 

| metal tubes, hand or power .. ..| 1/] 1 
Crookes, Roberts, -— ™ Lathes and planing machines .. ..| 1/ 1 
W. Whittam 4 'English & foreign standard measures!) 1/| 1 
Korting Brothers" Steam jet apparatus for ae 

| blowing, injecting, and lifting 1| 4 
Siebe and Gorman .. .. Diving apparrtus, for twodivers ..| 2| 6 
Thomas Rose .. .. «- *"/Metallic fire engine, seven cylinders) 2| 6 
John Smith, C.E. ..|Economic parlour stoves 2] 3 
W. Wilson and Co. .. (Lamps, stoves, & _— appliances 2; 2 
J. Constantine .. 3! \Convoluted stove .. . 2; 2 
W. Owen .. : .. .- Thermoson stove . 2; 2 
T. H. P. Dennis and Co. .. High-pressure valves, and boiler for 

| economising fue! «s 2) 2 
B. Looker .. .. .« «. Terra-cotta stoves . oo oc oof Bi 8 
Dietzand Co. .. a eee ee ee ee ee ++] 2; 8 
Smith, Slater, and Co. -.-|Draught-preventers .. .. .. «| 2] 3 
W. M. Jowett and Co. Filters oc 60 «6 6s 6s ov os] BES 
J. Halliday .. .. .. ..|Filters 2/3 
J. Blackmore... .. (Cisterns 2| 3 
Wright, Sutcliffe, and Co.. \Stench-traps oe 2; 8 
Universal Disinfector Co. lmypy— apparatus 2; 8 
W. Gascoyne aud Sons’ ..|Lead D trap ° 2| 3 
Gresham and Craven.. ..|Wire mattrass . : [Baylis’ 2) 8 
W. Carric . « .. Self-acting air pump ventilators ot 24-3 
R. H. Reeves ..|Zine dome venti.ator .. 2| 3 
H. Stott.. .. - [Method of ventilating drains .. 2; 3 
FE. Brook and Sons :. .. Sewer — and traps 2| 3 
Bates, Elliott, and Co. ..|Sanitary ware. as |; 2] 3 
Sanitary and Economic’ 

Manure Company .._ ..|Closets oo oo osf Bag 
J. H. Cobbe > [i !Closets and ‘commodes.. <. 2. ..| 2] 3 
R. M. Caffall and Co.. "Closets 2; 3 
J. and W. McNaught.. ../Wool- -washing and ‘drying machinc.. 1/9 
J. Petrie, jun. . .. Wool-washing machine 1 9 
sir Joseph Whitworth :. |Fluid compressed and other cast steel | ar 1 

Tue Iron Alp STEEL INsTITUTE.—The proceedings i in connection 


with the annual provincial meeting of the Iron and Steel Institute 
will commence, in Manchester, on Tuesday, 4 pn 7th, under 
the presidency of Mr. Wm. Melenaus. The local committee, of 
which'Mr. Daniel Adamson is chairman, and Messrs. Parkyn and 
Henry McNeil the hon. secretaries, have already got the arrange- 
ments in a forward state. The council of Owen’s College have 
quate’ the use of that building for the business meetings, and the 
in every respect, is admirably adapted for the purpose. On 
eed the mayors of Manchester and Salford, ctively, will 
become the mem of the Institute, and the remainder of that 
morning and bes omen —— will be devoted to the reading 
and discussion of following are amongst the number 
that have already en acoepted by the council :—Mr. D. Adamson 
“On aT Pressure Steam and its Application to Quadruple Engines; 
Mr. C. J. Homer, “‘ On the North Staffordshire Mineral Field ;” Mr. 
Charles Wood, “On Blast Furnace Hearths; Mr. G. J. Snelus, 
“On Fire-Clay die w- other Refractory Materials ;” Mr. W. Hackney, 
**On Designing Ingot Moulds for Steel Rail. Ingots,” and “On 
Improvements in the Manufacture of Coke.” The paper read by 
Mr. D. Joy, at the London meeting, will be bro ht f orward for 
discussion. On the afternoons of Tuesday and Wednesday, various 
works in the neighbourhood of Manchester will be m for in- 
ion. The two exhibitions of machinery in Rees. &e., at 
the Pomona Gardens and at Cheetham Hill, will be open to mem- 
bers,on production of their tickets. On Tuesday evening the local 
committee will - a nas we 4- hae Town os 
b bee or for the purpose. nesday evening the mem- 
Sess rae ay in the Hulme Town Hall. On Thursday 
te. pen visit works within easy reach of Manchester, 
One section will take the Hyde Junction Works, and will be the 
guests of Mr. Adamson. — section will visit Oldham, and 
a third will go to Bolton, and works in the respective 
districts, Friday will ond moh orth Staffordshire. 
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RAILWAY MATTERS, 

Tue dismissal of European employés on the East Indian Rail- 
way has been stopped by the Supreme Government. 

TuE break in the Great Indian Peninsula Railway caused by the 
late rains has been restored, and the line is again open for 
traffic. 

THE Bombay, Baroda, and Central India Railway line has been 
damaged ome iby floods in one or two places, but communica- 
tion has not been interrup' 

WE regret to hear that Mr. Rendell, the Booldanah Local Funds 
Engineer, has been sent down to Bombay to take his trial on 
charges of criminal breaches of trust. 

THE railway line from Trichinopoly to Madura was to be opened 
about the Ist August, as the bridge across the Vigay river was 
almost completed by the middle of July. 

THE Tiflis Boku Railway, which will establish steam commvni- 
cation between St. Petersburg and the Eastern shores of the 
Caspian, via the Caucasus, is to be immediately taken in hand. 

THE Bhawulpore State has made a claim on the Government of 
India for £18, for d es done to the heads of Khanwah 
and Nauranga Canals by the works of the Indus Valley State 

way. 

THE French Minister of Public Works has prepared a bill which 

roposes to grant concessions of three new lines to the Western of 
ia. The aggregrate length of these lines is 64 miles. They 
extend from Motteville to Cléres, from Chemazé to Craon, and from 
Sottevast to Contances. 


Papers from India state that Mr. en Furnivall, super- 
intending engineer of the Rajpootana State Railway, and Major de 
Bourbel, R.E., would proceed to inspect the works on the line 
between the Sambhur Lake and — immediately the rains had 
fallen in sufficient force to test the solidity of the embankments 
and masonry effectually. 

Tue Erie Railway, on May 6th, lost by fire the famous ‘‘ Port- 
age bridge,” across the Genesee river at the Falls, There has 
since been built a substantial iron bridge across the Portage, which 
on July 3lst-was opened to traffic with appropriate ceremonies. 
The bridge is 800ft. long, and stands 235ft. above the river, and 
was built in about eleven weeks. 

THE progress made with the new railway and steam packet 
station, now in course of erection on the Quai Bonaparte, at 
Boulogne, has been satisfactory. The main building is complete, 
but none of the inner arrangements. New lines of rails are being 
laid to connect the new with the general railway station, a saving 
of nearly an hour being effected in the through journey between 
London and Paris, But for some delay occurring in connection 
with the stone quay at the north end of the new station it would 
have been thrown open for the through traffic this month ; the 
opening, however, is likely to be made in the course of the autumn. 

Tue half-yearly meeting of the Midland we a was held on 
Tuesday. It was stated that the capital account ad} been increased 
by £5,678,937 ; the sum being made up by disbursements in conse- 
qnence of parliamentary'liabilities incurred last session, £2, 599,000, 
also by the extinction of several companies and absorption of their 
capital, £1,287,306, and by other charges. The goods traffic on the 
Settle and Carlisle was said to be perfectly regular and very 
promising. Passenger traffic would not be commenced till the line 
was well consolidated. The chairman stated that on the question 
of the increase of capital the directors had long had under considera- 
tion the desirability of purchasing the private wagons running on 
the Midland Railway. He believed there were now something like 
40,000 wagons, principally coal wagons, running upon their sys- 
tem. Mr. Allport informed him that these 40, wagons were 
owned by 300 different proprietors. The cost and inconvenience of 
having to assort them when mixed up together, so as to deliver 
them at their proper places, was considerable. Besides all this, 
the directors had not a proper control over the construction of the 
wagons, and as they ran on the same lines with their passenger 
trains, and were mixed up with their general traffic, they thought 
it very desirable that the company should control in some way the 
construction of such wagons. Accordingly, they had arrived at the 
conclusion that it was a duty devolving upon them gradually—and 
by consent, not compulsion—to purchase these 40, wagons, and 
they proposed next session to apply for powers to raise one million 
sterling on account of this te og So soon as the wagons were 
acquired under this arrangement, a return would be obtained for 
the outlay = them. Still, it was a very large outlay, but they 
could use these wagons advantageously. On referring to the 
revenue account, the total increase in the half-year had amounted 
to £229,800. The — traffic, exclusive of the mails, showed 
an increase of £50,736. ere had been a slight diminution of first- 
class passengers as compared with first and second-class passengers 
Jew but they had carried of third-class passengers 

0,666,203 as against 9,278,212, showing an increase of 1,384,991. 
The whole result was that they had carrieda total of 11,955,632 
passengers during this half-year, as against 11,120,645 last half-year, 
showing an increase of 2971. ro had earned by their 

passenger traffic £723,047, as against £672,311, or more by 736. 

e total coaching receipts, from sengers, parcels, and mails, 
showed an increase of more than ,000, or agrowth of nearly 8 
per cent. in the half-year. 

THE railway works in progress on the north side of the Charing 
Cross line between Guildford-street and the point of intersection 
by the London, Chatham, and Dover, Ay the Charing Cross 
railways, naturally attract the observation and excite the 
curiosity of a proportion if the vast number of persons who travel 
daily between Cannon-street and Charing Cross. The line in 
course of construction was authorised several sessions since, and 
the delay in commencing the works is mainly attributable, we 
believe, to the negotiations and arrangements involved in the 
a of the property and rights required for the construction 
and user of the line. The works referred to are not in themselves 
of importance, but their completion can scarcely fail to produce 
im t results in promoting the convenience of the travelling 
public, and in increasing the receipts of the companies interested. 

he short line in course of construction—it is only 2 furlongs 546 
chains in length—is to connect the Charing Cross line, or more 
properly to give travellers on the South-Eastern system access to 
the London, Chatham, and Dover line at Blackfriars and Ludgate 
stations, and, beyond these, to the Metropolitan m at 
Farringdon-road or Moorgate-street ; with the same advantages, 
of course, to passengers on the Metropolitan system, or that start 
from Ludgate or Blackfriars stations, who may desire to get on 
the South-Eastern line. The junction which is made by the 
South-Eastern Company leaves the Charing Cross line on the west 
side of Guildford-street, and running with a rising gradient close 
alongside of the existing line to a point near the intersection of the 
two main lines, curves round in the direction of the London, 
Chatham, and Dover line, and forms a junction with it at Prices- 
street, near Southwark-street, and the Blackfriars station. There 
are no engineering works upon the junction line calling for remark, 
It is of sufficient length to enable Mr. Brady, the engineer, to 
connect the Low and High Level lines by a gradient so easy as 1 
in 122. The curve near the present intersection is on a radius of 
8°50 chains. <A palpable advantage of this junction is that there 
will be continuous railway communication between stations that 
have hitherto been separated by the hiatus presented in the space 
between Cannon-street and Moorgate-street stations. The works 
are being vigorously prosecuted, and in the able hands, as they 
are, of eae Lucas and Bird, contractors, there is no reason to 
doubt that — will be completed with as = rapidity as in 
compatible with the execution of work of the best description. It 


might have been stated that the line is carried on arches over 
Union-place, 
and Ewer-street, 


-street, Dyer’s-court, Swan-court, Gravel-lane, 
thwark. 





NOTES AND MEMORANDA. 

A NEw aniline dye stuff is said to have been discovered by Dr. 
Baker, in Brooklyn, which, when mixed with different mordants, 
produces a brilliant cochinilla scarlet or a dark purple, as well as a 
jet black colour. It is annouuced as the 
oe such different colours, and its cost is stated at about 

per cwt. 

TuE Berliner Centralblatt mentions that there are at the present 
time 168 cotton mills with 2,059,350 spindles in Switzerland, which 
are divided amongst the cantons as follows :—Zurich, 12 mills; 
Berne, 5; Lucerne, 2; Schweiz, 9; Glarus, 18 ; Zug, 4: Soleure, 1; 
Bale, 2; Schaffhausen, 1; St. Gall, 16 ; Grisons, 5; Aargon, 20 ; 
Thurgan, 6. Canton Vaud has 8 cotton mills. 

the 


Tr a frgm an official return just issued that duri 
year 1874 there were built in London 7764 new houses and 145 new 
streets, and two new squares were formed, the length of the new 
streets and squares being 22 miles and 862 yards. new houses 
were in course of construction. The length of new streets and 
squares opened during the last quarter of a century is 1181 miles 
and 54yards. ‘‘ There does not appear,” adds the return, ‘‘ to be 
any immediate prospect of a cessation of growth of buildings ; 
the tendency is rather the other way.” 

AN o~ having a very fine and malleable grain, susceptible to a 

igh polish and impervious to rust, which while closely resembling 


gold, may advantageously replace that metal in a v: y of cases, 
is made of 100 parts pure copper, 17 parts tin, 6 magnesia, 
3°6 parts sal ammoniac, 1°8 parts quick lime, and 9 parts bitartrate 


of potassa. The — is mt first, and the magnesia, 
ammonia, lime, and rate are successively added in small quan- 
tities. The tin in small pieces is then p in the crucible, and 
the whole brought to fusion for 35 minutes, after which the alloy 
is allowed to cool. 

M. HANSEN has recently patented in France the following process 
for electroplating on a non-conducting material: Sulphur is dis- 
solved in the oil of lavender to a sirupy consistence. page 
chloride of gold or sesquichloride of platinum is then dissolved in 
sulphuric ether, and the two solutions are mingled under a gentle 
heat. The compound is next evaporated until of the thickness of 
ordinary paint, when it is applied with the brush to such portions 
of the china, glass, &c., as are desired to be covered with the 
electro-m ic deposit. The objects are baked in the usual way 
before immersion in the bath. 


A vIoLeET colouring matter, which appears of its proper hue 
when seen by artificial light, is thus pi by A. Clavel. The 
apparatus he employs is furnished with an inverted condenser 
similar to that employed by many varnish makers for their gum 
pots. In this he digests, for about twelve hours, fachsine with 
iodide of methyl alcohol and caustic soda. The whole mass is then 
removed from the digester, and the iodine eliminated by long 
er with a strong solution of soda. The cake remaining 
behind consists almost exclusively of the new colouring matter. 
This is dissolved in weak pes acid, reprecipitated by soda 
solution, is then washed with cold water, dissolved in boiling 
water, filtered, and the dye reprecipitated with salt. 


PRECEDENTS for the Castalia are by no means wanting. Mr. 
Walter C. Renshaw, writing to the Times on the subject, reminds 
us of the vessel called the Experiment, which was constructed 
200 years ago, according to a somewhat analogous design, as is 
shown by the following extracts from ‘‘ Evelyn’s Memoirs ” :—22nd 
November, 1664. I went to launching of a new ship of two 
bottomes, invented by Sir William Petty, on which were various 
opinions ; his Majesty, being present, gave her the name of the Ex- 
periment.” ‘‘22nd March, 1675.—Sr William (Petty), amongst 
other inventions, was author of the double-bottom’d ship, weh. tho’ 
it perished and he was censured for rashnesse, being lost in the Bay 
of Biscay in a storme, whenI think, 15 other vessells miscarried. 
This vessell was flat-bottom’d, of exceeding use to put into 
shallow = and ride over small depths of water. It con- 
sisted of 2 distinct keeles crampt together with huge timbers, Xc., 
so as that a violent streame ran betweene ; it bare amonstrous broad 
saile, and he still ists that it is practicable and of exceeding 
use ; and he has often told me that he would adventure himselfe in 
such another could he procure sailors and his Majesty’s permission 
to make a second Experiment, which name the King gave it at the 
launching.” ‘* The Experiment” is jalso referred to in ‘‘ Pepy’s 
Diary,” under the dates of 22nd of November, 1664, and the 18th 
of February, 1664-5. 


THE Board of Trade has issued a summary of our railway 
returns for the last twenty years, showing the remarkable progress 
made in that time. In 1854, there were in the United Kingdom, 
8053 miles of railway open for traffic, and at the end of 1874 there 
were 16,449 miles, or more than double the former number. The 
increase has been test in * si lines ;” these increased from 
1950 miles in 1854 to 7700 miles in 1874; but the lines which are 
double or more advanced only from 6103 to 8749 miles. The 
capital paid up has more than doubled in the twenty years, having 
in from £286,068,794 in 1854 to £609,895,931 in 1874; so 
that throughout the twenty years we sank or spent above 16 
millions sterling per annum on an average in ing railways in 
the United Kingdom. The ordinary stock has only risen from 
£166,030,806 in 1854 to £248,528,241 in 1874, the increase of capital 
having been chiefly in that which hasa fixed rate of interest. 
Thus the guaranteed and preferential stock has increased from 
£49,377,952 in 1854 to 930,629 in 1874, or fourfold; and 
tho the ‘“‘loans,” or floating debts show a decline from 
£70,660,036 in 1854 to £49,266,070 in 1874, the perpetual “debenture 
stock,” which has come into such favour, amounted in 1874 to no 
less than £111,170,991, in ing from less than 16 millions in 
1867 to seven times that amount in 1874. The number of ordinary 

conveyed by railways (that is, the number 7 yes 
made) increased from 111,180,165 in 1854 to 477,840,411 in 
1874; but this is exclusive of the journeys of season or periodical 
ticket-holders, who in 1874 were 493,957, or nearly half a million 
in number. No account is given, nor any estimate, of the number 
of times these last travell In 1874 they paid in all £1,069,181 


(not a twentieth part of the whole receipts from 
averaging about . 3d. from each season or periodical ticket- 
holder. The Great Eastern had the number—172,064, 
chiefly workmen, and they paid only £74,431 in the whole; the 
North London came next, with 54,563, paying £25,556. The 
Brighton line had only 10,974, but they paid £117,811. Without 
estimates from the companies as to the number of journeys under 
periodical tickets, we cannot tell how many are the travellers 
(journeys) by railway in this kingdom in a year. The ay 
passenger traffic and from goods traffic were not very far 
= = in 1854 ; but ners pes — been a tol the eee in 
4the passenger receipts, which in constituted the sum 
of the two, were to be receipts as only 42 to 54. The recei 
traffic have risen from £20,215,724 in 1854 to £56,899,498 in 
1874, or adding rents, tolls, navigation, &c., £59,255,715. The 
working expenditure constituted but 47 per cent. on the receipts in 
1860, and was the same in 1871; but prices have risen, and in 1872 
the expenses reached 49 per cent.; in 1873, 53 per cent.; and in 
1874 they were 55 per cent. Still, the net receipts, which were 
but 4°19 per cent. on the paid up capital in 1860, reached 4°37 per 
cent. in 1874. The recent rise in prices has materially affected the 
cost of construction and working of eos In 1854 the paid-up 
capital was equal to £35,523 per mile of line open; in 1872 the 
amount was little more—namely, £35,984; but in 1873 it had 
become £36,574, and in 1874 it was £37,078. In the year 1874 the 
gross receipts of the railway companies of the United Kingdom 
amounted to nearly 60 millions sterling, and the net recei 
exceeded half a milliona week. The passenger trains travel 
nearly 97 million miles in the year, and the goods and mineral 
trains travelled above 100 million miles, 


passen, 


aniline dye stuff | th 





MISCELLANEA. 
THE report of the Swansea Wagon Company, ited at the 
i of 


ordinary meeting to-day, shows a balance 
£14,110 18s, 11d., of which £5919 18s, will be paid in dividend on 
preference and original shares. 

A CONFERENCE is stated to have taken place between the Italian 
Minister of Public Works and the directors of the Reman and the 
South with beg 4 you commencement of some very ae ad 
repairs required to ied out upon the Rome and N: and 
the Rome and Leghorn lines. = 

On Saturday last, by permission of the engineer, the president. 
Mr. W. W. Willeocks, vice-presidents, R. M Bancroft ond G.I. 
Morrison, and a num of members of the Civil and Mechanical 
Engineers’ Society and friends, visited the works of the London 
and North-Western Railway widening, Chalk Farm, the tunnel 
now in course of construction being the chief centre of interest. 

THE South Australian Government have contracted with Messrs. 
W. Simons and Co., Renfrew, for one of their patent hopper 
——- which will be the largest of that yet constru as 
it will carry 1000 tons of its own spoil, and 
of water, and steam out to A ia. This vessel 
under the direction of Mr. Kinipple, consulting ineer of the 
harbours of Greenock, and also of the firm of Kinipple and 
Morries, of Westminster. 

In addition to the Mayor of Sheffield’s gifts of a park and alms- 
houses to the town, it was d ata ting on Wednesday 
that Mr. Firth had —— to provide, at a probable cost of some 
£15,000, a building for the lectures and classes commenced there 
and elsewhere by the universities. ~These lectures and classes were 
well attended b bers of the working people and others, and 
it is understood that Mr. Firth will’also subscribe £1000 towards a 
scholarship fund if £9000 are raised by the town for this purpose. 


Tue Local Government Board have given an order that several 
groups or numbers of dwelling-houses situate in courts and other’ 
places in the city of London may be supplied by the New River 
Company with a constant supply of water, by means of stand 
pipes or other apparatus placed outside such dwelling-houses.. The 

ew River Company have already, in a number of cases, afforded 
constant supply, by means of stand pipes, to a large number of 
the houses of t "ae situated in courts within the City bounds. 
Negotiations are still pending with the City authorities relative to 
the erection of fire hydrants. 


THE new Victoria Dock at Dundee was opened on Monday with 
great ceremony, in presence of about 30,000 spectators, by the Earl 
of Strathmore. The dock, which is nearly opposite the North 
British Railway Station, covers an area of 10} acres. The north 
wall is 1340ft. in length, the south wall 950ft., and the west wall 
410ft., their depth being 3ift. 6in. The entrance dock, which com- 
municates with the Camperdown Dock, is 320ft. long, 60ft. broad, 
and 28ft. deep, and the depth of water in the d at ordi 
neap tides will be 18ft. 6in., and at spring tides 23ft. The to 
cost of the works is £170,000, and they have been executed by 
Messrs. A. and K. Macdonald, contractors, Glasgow, in accordance 
me the plans of Mr. David Cunningham, engineer to the Harbour 

rust, 

THERE is at length a fair prospect that telegraphic communica- 
tion with the Channel Islands and the Isle of Man will be re-esta- 
blished within a very short time. The cable ship Caroline has 
shipped at Silvertown some twenty-five miles of new cable for the 
Channel Islands, to replace a great portion of the faulty cable now 
submerged between Dartmouth and Guernsey. Having completed 
this portion of her undertaking, she will proceed to the Isle of 
Man to recover a portion of the faulty cable submerged there, and 
to lay new shore ends in iness for a new deep sea section of 
cable at present in course of manufacture. A month or six weeks 
of fine weather will probably suffice for the completion of the whole 
of these important operations ; and towards the middle or end of 
September we may hope to be once more in direct communication 
with the Channel Islands and the Isle of Man, 

IN his report, just issued, Major Bolton, the Water Examiner, 
points out that the contamination of water from the gases gene- 
rated by sewage is of more frequent occurrence than is generally 
understood. The gases are extremely liable to flow back into the 
cisterns and become absorbed by the water, unless the overflow 
pipe is brought outside the house and the end left exposed to the 
air, instead of being carried into the drain. The adoption of this 
plan will effect an object of great importance by getting rid of the 
poisonous effluvia and gases from the drains which would other- 
wise ascend through the pipe, and not only be dig Sp ay by 
the water in the cistern but be partly mixed with i 
houses, thereby becoming a cause of fever and disease. The 
attention of all householders ought to be given to their cisterns, 
which should be frequently cleaned out, more i after 
periods of flood and turbidity, and every care should be taken to 
prevent the contamination of the domestic water supply. 

THE general meeting of the Cuba Submarine Telegraph Company 
was held on Tuesday. The chairman, in moving the adoption of 
the report, observed that telegrams had been received announcing 
that in April last the new cable had been successfully laid from 
Cienfuegos to Santiago de Cuba, by Messrs. Hooper, and had con- 
tinued to work satisfactorily. There was now a double communi- 
cation between Havana and Santiago. The company’s officers on 
the spot had succeeded in aiding the work of carrying the land 
line to Cienfuegos, and of settling the necessary arrangements, 
There had been some rumours circulated to the effect that although 
the new cable had been successfully laid the old cable was ip a 
very unsatisfactory state, and likely to break down at any moment. 
The old cable had been cut, and portions of it landed, and so far 
as the directors were able to state, from an i tion of those 
portions, the rumours were totally incorrect, for the pieces were in 
a very good condition. The rumours were apparently without 
foundation. The chairman, in reply to shareholders’ questions, 
also said that there was a land communication with Havana, 
There was not a duplicate line throughout the whole of the com- 

any’s route, part of it belonging to the Spanish Government. 
The whole of the line from Cienfuegos to Santiago de Cuba was 
duplicated and belonged to the company. 

THE report of the directors of the India-rubber, Gutta-percha, 
and Telegraph Works Company states that the committee ap- 
pointed in March last devoted a very great amount of time and 
care to their investigation, and made a most searching inquiry into 
the concerns of the company. With regard to the progress of 
business, the cable from Callao to Islay, both in Peru, had been. 
successfully laid by the expedition under charge of the manager, 
Mr. Gray, who was at present engaged in aoe the southern 
cables from Islay to Arica and Iquique, in Peru, and from Iquique: 
to Caldera, in Chili, which was in telegraphic communication th. 
Valparaiso, and thence with a by the Transandine land line 
and Brazilian cables. Messrs. rke, Forde, &c., tested each. 
length of cable as it was ——- and also each section after it. 
was chioped and covered with water. ‘Under both conditions. 
the whole of the cable tested in the most satisfactory manner. 
From South America the cables were reported to have arrived im 
excellent condition. The cable which was made for the West. 
India and Panama Telegraph Company, after the settlement off 
the tlh ~ was oy ew aes ae 
satisf: their i , Si anning, another 
was peared Mew 9 and found satisfactory by the same eminent 








engineer. The cables made by the company for the Direct Spanish 

7 Company continued to work ee = a 
recei telegraph on Monda: from Mr, 

at Any > section of their West Coast of South 

cables had been successfully com —that,namely, from 

Islay to Arica, both in Peru. The section was about ‘miles 


long, and increased the total length completely laid to 600 miles, 
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PRIESTMAN’S DOUBLE WINCH 






































Every now and then the public is interested by announce- 
ments of the discoveries of concealed treasures or of attempts to 
recover stores of bullion and other riches which, though con- 
cealed from view, perhaps by many fathoms of water, are not on 
that account considered by the explorers as lost. On the prin- 
ciple that the kettle dropped overboard was not—according to 
the dropper—properly described as lost, inasmuch as every one 
interested knew perfectly well where it was, the word “lost” 
does not find a place in the vocabulary of modern searchers after 
such matters. By no meaus the least familiar of these often- 
talked-of treasures is that supposed to lie at the bottom of Vigo 
harbour in the holds of galleons sunk there during the last cen- 
tury. Sceptics deny that there was any treasure in the ships when 
they were sunk, and explain that the silver was previously entirely 
landed and carried off on mule-back. Be this as it may, the 
doubt will now in all probability be definitely set at rest. A 
small company was formed some time ago for the purpose of 
recovering the treasure, if such there should be, and the expedi- 
tion, which was fitted out by Messrs. Thomas Christy and Co., of 
London, sailed a couple of months ago for the scene of action. So 
far, we believe, the results have not been very successful. Atthe 
end of July five of the sunken ships had been examined, and it 
may be said positively that nothing of value was to be found in 
them. The work is very difficult, inasmuch as the wrecks are 
filled with tenacious clay, and this resists the shock of the powder 
charges. A change in the mode of operating has therefore been 
resolved upon, and one of Mr. Wells’ boring tools has been sent 
out for the purpose of boring down through the clay, so that the 
blasting charges may be exploded upwards. 

The above engraving illustrates a winch constructed by 
Messrs. Priestman and Co., of Hull, for the expedition. It was 
specially designed for the purpose of lifting the grappling appa- 
ratus. It has two cylinders of 8in. diameter and 10}in. stroke, 
and the clutch power is exerted upon the chain drums, which 
run loose upon the main shaft. Each drum has a separate clutch, 
so that they can be worked together or alone as required. The 
drums are of different lengths, the larger having to carry about 
14 fathoms of jin. and the smaller 14 fathoms of 4in. chain. The 
former is intended to carry about 8 tons, the latter from two to 
three. The engraving will explain itself. It will be observed 
that the whole of the reversing and clutch gear, levers, brakes, 
and stop-valve apparatus are brought within the control of one 
man. 





A MERCURIAL SAFETY VALVE. 


A PECULIAR description of safety valve, the patented invention 
of Mr. F. W. Colls, is in operation at the oil works of Messrs. 
Charles Price and Co., at Erith, near London, and is said to 
answer exceedingly well. The action of the valve is such that 
the moment it begins to move in consequence of an excess of 
pressure, it opens fully, so as to allow a free escape of steam 
until the pressure becomes sufficiently reduced in the boiler, 
when the valve closes as quickly as it opened. This action is 
brought about in the following manner :—A lever, A, consists of 
a metal tube having at each end a closed metal box. This tube 
passes through eyes in the pillars BBB. One of these pillars, 
Jointed at X, forms the fulcrum upon which the lever works; 








another presses upon the valve itself, and the third is unattached 
at its lower extremity, where it has a stud which works up and 
down in the curved slot Y. This slot acts as a guide, preventing 
the valve from being forced out of its seat. The screws C C C, 
passing through the pillars at the top, press upon and hold the 
lever A. To the end of the lever A, behind the fulcrum, is 
secured a cast iron box D, the inside of the bottom of which is a 
prolongation of the lower level of the tube. At the opposite end 
of the lever is another box of cast iron much deeper, the 
bottom being of thick cast iron to give weight. The space inter- 
vening between the floor of this box and the lower level of the 
tube is filled with mercury, M. The pressure upon the valve is 
regulated by setting this weighted end of the lever at a propor- 
tionate distance from the fulcrum. For this purpose, the lever 
is duly adjusted, and then secured in its place by the screws C. 
When once the lever is adjusted by the engineer or other respon- 
sible person, it may be secured from being altered by the man in 
charge of the boiler by sliding over the head of the screws C a 
tubular cap E, having a slot formed along it at the bottom for 


the stems of the screws to pass through. The cap is closed at | no longer loaded to the same extent as before, and opens freely 
one end, and at the other is provided with a cover which is | for the escape of steam. When the boiler has been relieved of 
applied to it when the cap has been slipped over the heads of | pressure to the extent of two or three pounds, the lever weight 
the screws. The cap is then secured by a padlock or other lock, | is sufficiently heavy to close the valve, and the mercury returns 
and all access to the screws is thus prevented. to its original position, thereby preventing the valve from opening 





When the maximum pressure of steam at which the valve is! again until the maximum pressure is once more attained. As 


?, 


a 
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BARRANS’ SINGLE STANDARD HAMMER. 


set is attained, the valve proceeds to lift slightly, as if constructed 
in the ordinary way; but the moment this takes place the lever 
is thrown out of its horizontal position, and the mercury from 
the weight box begins to flow through the tube into the box 
behind the fulcrum. The weight of the mercury is thereby dis- 
ed from the end of the lever, and acts as a lifting force by 

ing transferred to the rear of the fulcrum. Thus the valve is 





used at the Erith oil works, the 
steam blows off at a pressure of 
35 lb., and closes when it falls to 
3241b. The valve is easily set 
to a pressure ranging from 10 lb. 
to 100 1b. on the square inch. 








14-CWT. SINGLE STAN- 
DARD STEAM HAMMER. 

THE accompanying illustra- 
tion illustrates a very neat form of 
forging hammer, .manufactured 
by Messrs. Barrans and Co., 
Leeds, and exhibited in the old 
Cloth Hall, Leeds, The hammer 
is exceedingly simply, and can 
be worked automatically or by 
hand at pleasure, and the number 
of movable parts is reduced to 
a minimum. Both light and 
heavy blows raay be given by it 
as required. "‘he actual weight of 
the falling body in this hammer 
is 14 cwt., but with the steam 
pressure behind it will strike a 
blow equal to 10 ecwt., and 
give 200 blows per minute. The 
weight of blow and length of 
stroke may be varied instan- 
taneously while the hammer is in 
motion without loosing a single 
screw. This hammer is capable 
of drawing a 2}in. bar down to 
Zin. square at one heat with 
40 lb. pressure of steam. The 
manufacture of these small ham- 
mers is a speciality of the firm, 
and a number of them have 
been made for horseshoe forging, 
and for this purpose they are 
popular, as they enablethe farrier 
to work up all his old horse- 
shoes and general scraps into new 
shoes. By this means a better 
quality of iron is produced than 
what is generally used for horse- 
shoe making, and hence a much 
more serviceable shee. <A great 
number of these hammers have 
been made from 4cwt. and up- 
wards, and are in use for bolt, 
nut, and shovel making and 
file and knife forging, and are 
equally applicable for a variety 
of other purposes. 








POMONA PALACE EX- 
HIBITION, MANCHES- 
TER. 

(From our own Correspondent.) 

On a former visit to this 
exhibition I found a very fine 
Lancashire boiler, by Messrs. 
George Plant and Co., of Miles 
Platting, still on the truck, 
and could, therefore, examine it 
carefully. It is an_ excellent 
piece of work, and does great 
credit to its makers. 

The same firm also exhibit 
some very pretty wood models of 
machinery, such as a self-acting 
pipe-flanging machine, multiple 
punching machine, &c. 

The boiler exhibited by the 
Barrow Shipbuilding Company, 
and to which I have ly 
referred, like all the most recent 
specimens of Howard boilers, is formed of tiers of tubes, placed 
one above the other ; but its distinguishing feature is that the 
steam generating part of it is entirely made of wrought iron, the 
cast iron ends forming the union of the tubes being now rep 
by wrought iron connections, forged out of a solid plate ; these 
are shrunk while hot on to the ends of the tubes, both tube and 
connection being held in a machine for that purpose during the 
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operation, thus securing exact uniformity in all the tubes. The 
+ joint thus made is then drilled and riveted as an additional 
security ; each tube has, therefore, a double T head practically 
solid with it. 

The T ends are then coned in a machine which finishes both 
ends at once, and a number of them being built together, form 
the boiler. On completion, each section of the boiler is tested to 
a pressure of 300 Ib. per square inch, in the presence of the 
inspecting engineer of one of the leading boiler insurance com- 
panies, and each tube of each section is stamped by him, and a 
certificate given vouching for such test ; this certificate is passed 
with the boiler to the purchaser. 

The Beverley Iron and Wagon Company ( Limited) have a 
very showily-finished 8-horse portable engine at work driving a 
bone mill ; but there is nothing very re ble about either 
engine or the mill. 

One of the lines of shafting is driven by an exceedingly well- 
finished engine, with a cylinder 9in. in diameter, and [8in. stroke, 
This engine has no pretensions to novelty, but is shown by Mr. 
Alexander M‘Ilquham of Denton, as a specimen of good work- 





nation of the mode of working this machine, which will be readily 
understood on referring to the illustration: The refrigerator A, 
a copper tubular vessel, is charged with the requisite supply of 
liquid ether, which, by the action of the vacuum pump B, is 
evaporated, drawn away in the form of vapour, and passed into 
the copper tubular condenser C, where, under a slight pressure 
and by the aid of a stream of water, it is again reduced to its 
liquid state, and then returned through the ether meter D to the 

igerator A to be re-evaporated. Thus the same ether is used 
continuously with inappreciable loss. The ether meter D - 
lates.the flow of the liquid ether to the refrigerator, rendering 
the machine self-acting. The hand pump F and condenser G, in 
connection with it, are valuable in economising ether to the 


utmost degree, as without them much would be’ blown into the ' 


air and wasted. No machine is complete without these adjuncts. 
To utilise the cold produced by the evaporation of the ether for 
the purpose of ice-making, an uncongealable liquid, such as very 
strong brine, is forced by the pump E through the tubes of the 
refrigerator A, parting with its heat to the ether vapour on its 
passage, and leaving that vessel at a temperature many degrees 
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manship, cembined with simplicity and durability ; and he has | 
no cause to be ashamed of it. 

I have described Messrs. Kérting’s steam jet apparatus in my 
notice of the Cheetham Hili Exhibition, in Taz Encrverr of 
the 6th inst., and need not allude to it again. 





Messrs. Goodbrand and Holland show several horizontal | 
—— and some steam pumps, all of which are very handsomely | 
finished. 


A most useful little instrument is Morris’ measuring instru- 


ment, which has only recently been brought before the public. | 
It consists of a small brass dial, about the size of a watch,‘on 

which three sets of fingers indicate the distance measured up to 
100ft. in length, and indicatixg so small a length as jin. with 
great clearness. On a small projection from the case a wheel is | 
centred, and y applying this wheel to the surface to be measured, | 
and moving the instrument along, the length traversed is indi- | 
cated on the dial. The instrument can be set to zero in a few | 
seconds, and by its use greater accuracy is insured than can be 

obtained with a 2ft. rule, and the inconvenience of requiring the 
assistance of a second person to hold a tape is dispensed with: 
This instrument will prove invaluable for measuring curved sur- | 








Y AND MACKAY’S ICE_MAKING MACHINE 


below freezing-point to be used in the freezing tanks as described 
below. For the manufacture of pure transparent ice in large 
blocks the machine is provided with a large tank—or several 
tanks, according to size of: machine—which is filled with the 
pure water to be frozen. In this tank a number of hollow 
metal cells or slabs are fitted, and connected to each other 
and to the refrigerator of the machine A. Through these 


| cells the cold brine, after leaving the refrigerator at a tempera- 
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FIELD AND COTTON’S STEAM PUMP. 


faces, as the measuring wheel is so small that it can be introduced 
into any cavity. A somewhat similar instrument is the 
chartometer, for measuring distances on maps when the sinuosi- 
ties of the roads have to be followed. The paper dial of this 
instrument has to be changed to correspond with the scale of the 
map to be measured. 

Mr. B. Harlow, of Macclesfield, exhibits two of his well-known 
boilers for heating p , which have been already illustrated 
and described in ies keonasn. 

_ One of the most attractive articles in the exhibition when it 
is shown in operation, and one of the least attractive when there 
is no one in attendance to explain it, as is generally the case, is 
the ice making and a machine shown by Messrs. 
Siddeley and Mackay, of Liverpool. The following is an expla- 


ture of from 14deg. to 20deg. Fah., is continually circulated, 
causing the pure water in the tank to congeal on each of their 
surfaces until a sufficient thickness of ice has been obtained, when 
the blocks are readily removed by a very simple arrangement. 
To make perfectly clear ice, it is imperative that the fixed air con- 
tained in the water be allowed to escape freely during the freezing 
process, and to attain this end the tank is fitted with moving arms 
or agitators, which are caused to move slowly up and down 
or to and fro between the cells in the pure water, keeping it 


constantly agitated, and so facilitating the expulsion of air. 
By this process perfectly tran it ice is produced in any 
quantity and in any climate, in about 4ft. by 3ft., and 4in. 


to 12in. thick, and, as before stated, at a far less cost than im- 
ported American and Norwegian ice. It.is found that after 





attaining a thickness of 4in. the ice does not form so quickly, and 
therefore the production of the machines is somewhat less when 
the thickness of the blocks is increased, but this is overcome and 
the efficiency of the machine maintained by a simple arrange- 
ment, by which two blocks are frozen after a thickness 
of 4in. to 6in. has been attained, and a block of transparent ice 
8in. or 12in. thick is produced in half the time required by any 
other process. 

A fine display of Porter’s governors, which are very elegantly 
shaped, drew my attention to the stand of Messrs. Ormerod, Grier- 
son, and Co., where I discovered a small direct-acting sompennd 
steam pump on Messrs..Field and Cotton's principle. An illustra- 
tion and description of this principle of constructing compound 
engines pon in Tue Enornesr of April 3, 1874, and arom pk 
cation of it to pumping be easily unders' on 
reference to the di low-pressure cylinder; B high- 

ressure cylinder, which, with its flanges and covers, forms the 
an piston; C,.the fixed high-pressure piston; D, an 
annular high-pressure steam chamber surrounding the high-pres- 
sure cylinder B, and moving with it. This steam chamber is 
always open to the steam. i D', and always contains boiler 
steam, which not only forms an efficient steam jacket to high 
pressure cylinder B, but also heats interior of low-pressure cylin- 
der A. EE’, piston valves, connected by a spindle, which admits 
steam alternately from the annular steam chamber D into each 
end of high-pressure cylinder B, and also allows the said steam 
after it has done its work in high-pressure cylinder B to expand 
into low-pressure cylinder A; F is a cylindrical chamber cast on 
cylinder B, which, when bored and. fitted with block F', forms 
steam cushions for piston valves E E'; GG", piston valves con- 
nected by a spindle for opening and closing the exhaust from 
low-pressure cylinder A; G* G* are blocks fitted into cylindrical 
chambers G*, forming cushions for exhaust valves; H outlet for 
exhaust steam to atmosphere or condenser; J', small grooves cut 
in each end of low-pressure cylinder for admitting steam at the 
end of the stroke from the annular steam chamber D into the 
end of low-pressure cylinder A, for the purpose of stopping the 
low-pressure piston, and for throwing over the valves GG* and 
EE‘; K K" tappets for the purpose of moving the valves E E* 
in case they should be set alter long disuse; L L', elongation of 
the exhaust valve spindle working through stuffing-boxes, for the 
purpose of moving the exhaust valves under similar circum- 
stances, 

The action of the engine is as follows :—On starting the engine 
its first stroke is effected by high-pressure steam from annular 














NAPIER'S FRICTION METER. 


steam chamber D entering the high-pressure cylinder B, and 
exerting its influence between one end of that cylinder and its 
fixed piston C, thereby moving the combined high-pressure 
cylinder and low-pressure piston towards one end of the low- 
pressure cylinder until steam can pass by the small groove J‘ in 
the low-pressure cylinder A from the annular steam chamber D 
into the end of the low-pressure cylinder; this rush of high- 
pressure steam into the pce cylinder stops the low- 
pressure piston from advancing farther, and at the same time 
blows over the valves E E' and G G! into the positions shown 
in the engraving... The high-pressure steam whereby the first 
stroke of the engine has been effected then passes directly into 
this same end of the low-pressure cylinder, and a fresh supply of 
high-pressure steam enters the other end of the high-pressure 
cylinder ; so that the high-pressure cylinder and low-pressure 
piston are caused to perform their second or return stroke by the 
combined action of the expanding steam in the low-pressure 
cylinder, and of the high-pressure steam in the high-pressure 
cylinder, thus completing the first double stroke or revolution of 
the engine. The subsequent strokes are effected similarly to the 
second or return stroke just ‘he bishey by the — action 
of high-pressure steam from igh-pressure cylinder ex - 
og inte the low-pressure cylinder, and of fresh supplies of high: 
pressure steam aimitted into the high-pressure cylinder at each 
stroke, as described; the expanding steam, after having done 
duty in the low-pressure cylinder during each stroke, being 
exhausted therefrom, or conveyed to the condenser during the 


next or return stroke. 
of Manchester, exhibit a 


Messrs. Schaffer and +. 
variety of fittings, gauges, &., also a neat ment for 
polishing the sides of nuts of any form by means of an emery 
wheel ; upwards of twenty nuts can be treated at once, and a 
ratchet and pawl arrangement insures the faces being polished 
to the proper angle. 
An interesting collection of. novelties is contributed by Mr. 
Stephen Alley, of Glasgow. First among them is a bearing 
feeler and heat indicator for automatically detecting hot bearings. 
The feeler consists of a brass tube, which is inseated in a hole 


supporting a spiral spring. As soon as the heat of the 
exceeds a safe working temperature, the composition plug melts, 
and the spring descends, ringing a spring 
upper extremity of the tube. i 
engineer, and at the same time an 
given to the bearing. These can 
condensers to give the alarm 

This indicator aj to me | 

means of preven’ a constant source of annoyance, and fre- 
quently a great expense. 

Napier’s friction meter and oil tester is also exhibited by Mr. 
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Alley. This is a very delicate and accurate instrument for 
ining the lubricating ies of any material. 
illustration above shows the general arrangement of these 
machines. The block A is against the peri of the 
wheel by an arm {C, which is a segment of a roller, balanced 
and pivoted on the short arm of the bell crank DD, the long 
end of which is connected by a link to the lever F, which has a 
weight E on the outer end of it, and a chain connects the friction 
block A to a spring balance. The wheel is to be made to turn 
to the right at any desired velocity of circumference, by means 
of a band from a lathe or otherwise, when the friction of the 
wheel on the friction block will tend to carry the latter along 
with the former, but it is prevented from doing so by the chain 
to the spring balance, which indicates the amount of the 
tendency of the block to move along the wheel, or, in other 

words, the total amount of friction on the rubbing surface. 

Hamilton and Paterson’s patent cask, for containing beer or 
other fermentable beverages, is an interesting specimen of prac- 
tical engineering applied to domestic purposes. The cask is 
made of tinned sheet iron, and consists of an inner cylinder and 
an outer shéll or jacket. Inside there is a hollow ram, having a 
length nearly equal to its diameter, and fitting the cylinder 
loosely, an air-tight joint being formed by means of an india- 
rubber ring. The ram is weighted, and may be filled with ice if 
desired. As the beer is drawn off the ram descends, ‘and prevents 
any air from coming in contact with the beer ; when the cask is 
being filled the beer does not encounter the air, as the charging 
is eftected through the draw-off tap, and the beer introduced 
under the ram, which rises as the beer enters. When it is not 
convenient to convey the patent cask to the ordinary beer barrel 
to be filled, suitable filling cans are provided which are placed 
upon the top of the patent cask, and connected to the tap by 
means of an india-rubber tube. These casks are exceedingly 
popular in Scotland, and are now being introduced into England 
for the first time, where I have no doubt they will soon become 
equally well-known. , 

Two models are exhibited by Mr. James Rrown, of Manchester, 
in which the idea and intention are good, but, I fear, will not be 
practical for general use. One is an apparatus for repairing or 
fixing propeller blades, while the ship is afloat, in port or at sea, 
It consists of a large tube, to be lowered over the propeller blade, 
and thus give access to the boss or shaft from above ; but the 
large dimensions of the tube, and the difficulty of guiding it into 
its intended position, would be. so great as to preclude its use at 
sea, and in port it would be found cheaper, in the long run, to 
dock the steamer, and thus see what wae really required in the 
way of repairs. 

The other model is one of a hod ladder for raising bricks, 
slates, &c., to the top of a building. It is intended to fix slides 
on an ordinary ladder, and to raise the materials in a sort of 
hopper travelling up these slides by means of a cord passing over 
pulleys at the top and bottom of the ladder, and worked by a 
winch. An arrangement is provided by which the hopper 
empties the materials on to a platform when it reaches the top of 
the ladder. I fear that the friction would be too great in this 
machine to prevent it from being generally adopted. 

A new form of railway couplings, invented by Mr. Richard 
Hill, of Heywood, is also illustrated by working models; and 
although the system has some excellent features, the models 
shown are not sufficiently complete in detail. The idea is to 
avoid the necessity of a man going between the carriages to 
couple and uncouple them. Links are provided, which slip on 
to hooks when the carriages are driven together, and handles at 
the side of the carriage unhook the couplings. This idea is not 
by - means a new one, and, like its predecessors, is faulty in 
detail. 

Messrs. Ommaney and Tatham, of Salford, show one of 
their well-known steam pumps with the exhaust turned into the 
suction pipe: One of the lines of shafting is driven by one of 
Messrs. John Bourne and Co.’s balanced high-pressure high- 
speed engines fitted with Bourne’s patent governor. This engine 
has a cylinder 6in. diameter 10in. stroke, and is making two hun- 
dred and fifty revolutions per minute with great ease and absence 
of vibration, owing to the accurate manner in which the various 
moving parts are balanced. 

A collection of smoke-preventing furnace doors and other 
appliances for the same purpose, exhibited by Mr. J. K. Broad- 
bent, were described in THE ENGINEER of 6th March, 1874. 

Messrs. John Barker and Sons, of Oldham, exhibit a contri- 
vance which is certainly worthy of admission to the Exhibition of 
Appliances for the Economy of Labour at Cheetham Hill. It 
consists of a hoist which not only hoists the bale of cotton or 
other material from the cart or lorry into the warehouse, but 
also brings it in from the doorway and deposits it if desired in 
the seales, thus doing away entirely with the dangerous and 
laborious task of swinging the bale into the room and then 
dragging it along the floor to the scales. The construction of 
these hoists is somewhat difficult to explain without the aid of 
working drawings, but a beam is carried from the first beam inside 
the room so as to project 2ft. outside the mill wall; on that beam 
is placed a carriage which runs on rollers; on the rope, close to 
the hook, a round plate is put. When the bale of cotton is wound 
up to the required height the plate lifts certain catches from 
their place against the underside of the beam, and the carriage 
begins to travel inside the room, When it has gone the distance 
required, the bale is lowered on to the scales, which are placed 
opposite the door, thereby enabling them to dispense with the 
trucking of the bale to the scales, as on the old method. These 
hoists can be made to travel the whole length of the room, if 
required. 

Some very good specimens of horizontal engines are shown by 
Messrs. Deakin, Parker, and Co., of Salford, including one 10in. 
cylinder 13in. stroke, with a variable expansion cut-off valve and 
a straight link motion; and another with a 7in. cylinder, 12in. 
stroke, with a peculiar base plate. A square base is placed under 
the cylinder and another under the crank shaft, the two bases 
being connected by a hollow stang, which supports the slide 
bars, and also contains the feed-water, which is heated by the 
exhaust steam. These engines do not require heavy foundations, 
as they are practically self-contained. 

Mr. T. Adams shows some spring safety valves, which do not ap- 
pear to possess any remarkable novelty, but on taking up a circular 
on the stand, I found they are asserted to possess such remark- 
able qualities, and to be adopted by such high authorities, that I 
hesitate to criticise them; but as they are “approved of and 
adopted above all others by the Board of Trade,” who I thought 
entertained a slight objection to the use of spring safety valves, 
and as they are stated to reduce the length of a voyage from 
London to China by nine days, these safety valves must possess 
some special qualifications which I cannot detect, and must 
therefore leave the visitors to Pomona to find them out for 
themselves. 

In Cottonopolis I expected to have found a very large ‘collec- 
pe Do —— yy and oe machines exhibited, but 

is not the case at Pomona, although the machines which are 
exhibited are well worthy of notice, 7 
Ta @ previous letter I noticed Mosaya, Ourtis’ union carding 








engine and combing machine, the latter 


forming its work in a 
very satisfactory manner, but I overlooked a very excellent 
drawing-frame by the same firm, with a very effectual stop- 
motion, which will prevent any “single” passing into the 
machine in case of a breakage; this article is simple in con- 
struction and economical of labour. 

Messrs. Dickenson and Sons, of Blackburn, exhibit a very fair 
loom, its greatest defect being the absence of a second cross stay 
at the base to stiffen it. 

A cotton spinning frame exhibited by Messrs. Booth and Co., 
of Preston, is constructed on a very good principle, being pro- 
vided with double brass rollers, and requires very little power to 
drive it. 

An example is shown of Richardson’s pneumatic loom, in which 
the shuttle is driven by compressed air from two small brass 
cylinders, one cylinder being fixed at each side of the loom and 
attached to the crank, instead of the ordinary picking stick 
arrangement. 

One of, if not the best carding engine in the Exhibition, is 
shown by Messrs. Higgins and Sons, of Salford ; it is fitted with 
four rollers and two clearers, and cleans the. cotton in a very 
superior manner. 

Another carding engine by Messrs. Stone and Lewis, of 
Preston, has some novel features, but I fear will prove rather 
wasteful of good cotton. 

Mr. David Bowlas exhibits a heald knitting machine, in which 
a great many novelties are introduced, and is a very nice piece of 
workmanship, but it is somewhat complicated and not easy to 
describe ; it appears to do its work very well, and turns out well 
finished and strong healds. 

There is nothing remarkable about Messrs. Aldred and Co.'s 
beaming machine, except that it is fitted with a patent stop 
motion which stops the machine the instant one of the ends 
break. 

The calico loom shown by Messrs. Butterworth and Dickenson 
is a good piece of workmanship and a good working loom, and as 
it can be run at a high speed with perfect safety it can turn out 
a large quantity of cloth. 

A strong calico loom exhibited by Messrs. Hacking and Co., of 
Bury, has the advantage that the cranks can be taken out in case 
of an accident without taking the loom to pieces ; the back rest 
is always in motion, which keeps the twist in one uniform tension, 
which is a very good feature. 

There is nothing worthy of remark in the fustian loom made 
by the same firm, but a cloth folding and measuring machine has 
several good points about it ; it has two good patent motions, one 
for regulating the length of the fold, and the other an improved 
roller and relieving motion. 

Mr. Henry Ermen, of Pendlebury, shows a patent top clearer, 
which will be found very useful to cotton manufacturers, the top 
rollers being always perfectly clean, so that the ends are not 
broken by the clearer waste getting into the yarn. This machine 
will doubtless supply a want long felt in cotton mills. 

A drop box loom for five shuttles, by Mr. Robert Hall, of Bury, 
is making very good cloth of a very difficult pattern to weave. 








CAUSES OF DESTRUCTION TO WOODEN POSTS, 
By M. BoursEvt, Sub-Inspector of French Telegraphs, 


UNDER the influence of air, and sheltered from moisture, wood 
experiences a superficial alteration, and assumes a deeper tint ; it 
oxidises, and burns, but the action is extremely slow. Under 
water at great depths, withdrawn consequently from the action of 
atmospheric air, wood may be preserved for ages. In order that 
it experience a rapid alteration, it must be exposed to the simul- 
taneous action of air and water. 

When the air isin excess—that is, when the wood, maintained 
in a damp condition, is exposed to the air—the deterioration it 
undergoes is called dry rot. The non-nitrogenous materials of the 
wood comprise carbon and the elements of water. The hydrogen 
of the wood combines with the oxygen of the air, and some 
oxygen and carbon likewise break away under the form of carbonic 
acid, The residue isa _—— material called humus or mould, 
black or brown, and of a variable composition according to the 
nature of the wood which has produced it. 

If, on the contrary, water is in excess—that is to say, the wood 
being well soaked, the air acts upon it, but without having free 
access to it, as happens near the surface of the soil when the wood 
is buried in a pervious and very damp ground—the decomposition 
takes the name of wet rot. In this case the elements of the water 
enter into combination with those of the wood, as well as with a 
small quantity of the oxygen of the air. A portion of the atmo- 
sphere’s oxygen and the wood’s carbon break away together, as in 
the previous case, under the form of carbonic acid. The residue 
is a whitish soft matter, easily cut, but remaining whole and 
compact ; this is the white decay. 

There is another cause of deterioration. The wood comprises a 
quantity, more or less, of nitrogenous’ matters : these, when they 
are maintained perfectly dry, do not alter, but under the influence 
of moisture and temperature they b 1 posed, The 
water does not here serve simply as the means to favour molecular 
movement; it acts by virtue of the affinity of its elements for 
organic substance, Nitrogen, whose compounds are very unstable, 
tends to separate itself directly the substance of which it forms a 
part has ceased to partake of organic life; it unites itself to the 
hydrogen of the water and yields ammonia. In addition, the 
carbon unites itself to the oxygen, and becomes disengaged as 
carbonic acid. There is thus a double affinity ; two altering causes 
act at once so as to produce a very rapid metamorphosis. The 
wood in this instance is destroyed by putrid fermentation. 

Thus three principal and distinct causes conduce to destroy 
wood :—-(1) Dominating action of the air: producing a veritable 
combustion of the wood. (2) Dominant action of water. (3) Meta- 
morphosis of the nitrogenous substance : the wood ferments. If 
the above data are exact we recognise the question of the preser- 
vation of wood to be a complex problem, and one which is far from 
being fully solved. If, besides all the particular causes which lead 
to the destruction of woods, there exist general and well-marked 
causes of deterioration, one may ask if it be possible to front them 
with one sole remedy applicable in every case? May we hope that 
a substance injected into the pores of the wood will preserve it in 
a complete manner; and, supposing we can thus stop fermen- 
tation, will the wood be ousted ¢ against dry and wet rot ? 

Of the three causes of rot which have been enumerated each of 
the two first may exist alone. Suppose that by the injection of 
any substance whatsoever—sulphate of copper or tannate of iron—~ 
the nitrogenous matter is coagulated so as to form insoluble com- 
pounds resisting repeated washings; that will not hinder the 
lignin and cellulin from oxidising or combining with the elements 
of the water, according as the wood is found in the conditions 
favourable to dry or wet rot. This fact is perfectly established by 
direct observation. Let a post be talested te matter how); if it 
be eng in aground that is damp by limestone materials, and is 
broken up by sand which renders it pervious to air, it will be 
preserved from fermentation, but it will, nevertheless, be destroyed 
with one or the other rot with more or less rapidity. 

On the other hand, if the wood suffer putrid fermentation it 
becomes rapidly disorganised ; hence the non-nitrogenous portions 
do not delay to rot themselves. The third cause of destruction 
then combines always with one or the other of the two first, and 
it |e > ny fame = woods, 

rot produces a stain, extending princi. 
pally in the direction of the wood’s fibres, and algo in a transverse 








direction, but much less extensively. This stain gradually 
tes from the surface to the heart ; then the surface becomes 


ted ; the sometimes black decay, is 
d with the slightest provocation, and the wood is honey- 
combed ; it looks as though it had been slowly wasted by fire. 


Whilst this action takes place pena. | little, and the post may, 
under these conditions, stand for several years, white or wet rot 


acts with surprising rapidity.. The residue in no way resembles 
that of dry rot. The i SE el inflated with the moisture ; 
it continues entire, and it shows a smooth surface, but it is very 
easily cut. If the wood is not cut into to determine its real 
— one would conclude its consistency and solidity to be 


Whenever wood is attacked by wet rot a special kind of fungus 
is at the same time developed.* For pine and fir this 
belongs to the merulian species, and is known to botanists under 
the name of Merulus destruens or lachrymans. When this vegetable 
encroaches upon a post it shows itself first on the north side, in the 
dampest portion and on the part least exposed tolight. Itruns up 
from the ground along the wood in the shape of filaments of great 
whit , Which introduce themselves into the slightest crannies 
of the post, develope and spread into all the spaces they find in the 
neighbouring ground, under level stones, and in the open intervals 
often met with between the wood and the soil. These filets unite, 
aseume firmness, and soon form a soft white surface, which adheres 
tenaciously to the wood. In this state it secretes small drops of a 
limpid colourless liquid, which gives its name of /achrymans—weep. 
ing. Itis possible that this liquid, which gives a slight acid reaction, 
helps to render soluble certain parts of the wood at the expense of 
which the fungus is nourished. However that may be, under the 
whole surface covered by the Merulus the wood is found soaked to 
a great depth. Moreover, this fungus very readily absorbs the 
moisture of the air, especially that of the soil, and fixes it, so to 
speak, in a permanent manner upon the post. 

When the Merulus lachyrmans arrives at maturity it assumes a 
bright red colour, due, no doubt, to the presence of sporules which 
appear on its surface. These seeds, of very great tenuity, pene- 
trate with facility into the slightest fissures in the wood, and, if 
they meet with conditions favourable to fructification, the wood is 
soon invaded by innumerable germs of destruction. 

In the completely a state the Merulus takes a round 
or oval form, of 25 to 30 c.m. in circumference. I found 
them for the first time in this condition on the Orleans Railway to 
the north of Toulouse, and was at first astonished to see the fungi 
arranged in parallel and equidistant lines. Searching for the 
cause of this regularity, I ascertained that the lines corresponded 
with the sleepers of the rails, most of which were thoroughly 
rotted. 

The fungus is very rarely found in a mature condition on tele- 
graph poles. The ravages are principally produced by the vegetable 
under the form of myceliumt—i.e., by those white and siiken fila- 
mentg previously referred to. These filaments burst the fibres of 
the wood by first implanting their most slender extremities into 
its narrow slits, then by developing themselves, and, finally, little 
by little, spreading throughout |the whole ligneous mass.t The 
mycelium seems to grow and extend at all seasons, and developes 
itself in depth—and especially in a horizontal direction—with very 
great rapidity. If the nature of the ground adapts itself, and if a 
sufficient uantity of dead wood be found under the soil, it is not 
rare to find— during the space of one year—the mycelium propa- 
gated for more than a metre in distance. It descends in a vertical 
direction so long as vegetation is possible, or wherever it finds a 
soil at once moist and permeated with air. } : 

It may be asked if it is truly the fungus which brings about this 
destruction, since it may be claimed that the vegetable is only 
developed on the wood when it is attacked with rot. 

It is very probable that rot always pre-exists, because if there 
were no commencement of alteration in the wood the spores or 
mycelium, as the case may be, would not find conditions suitable 
to their development. But the fungus, on the other hand, rapidly 
increases the rot which favours its existence, and thus they together 
accelerate one another in the common cause of destruction. In this 
manner the amazing speed with which the wood is destroyed is ex- 
plained. It is hardly necessary to add that the injection of sul- 
phate of copper does not by any means preserve posts from this 
species of destruction. On the Midi Railway, between Toulouse 
and Montauban, where the line approaches a canal, injected posts 
were attacked by the Merulus destruens, and rendered useless in less 
than six months. Hence we have to deal with a very dangerous 
enemy. The Merulus vegetates on living pines and firs ;. spores 
or mycelium may be lodged in the interstices of the wood; and 
for this reason, in planting posts, we bury with them germs of 
destruction which, in other instances, are found beforehand in the 
soil itself or are conveyed by the air. 

I have often observed on razed trees upon which the bark has 
been left that the blea, or inner bark, has withered ; consequently 
the fibres of the wood tend to close up to each other, whilst the 
drier and harder core preserves its volume : its blea splits, and the 
bark opens. From the surface the germs of destruction are washed 
away by rain, or carried off by wind ; but in these interstices they 
lodge, fructify, and in a short time produce the fungus. Thesame 
thing naturally takes place when two pieces of wood are brought 
together.$ In depdts poles are placed horizontally one upon the 
other : if they remain too long in the same position, even when they 
do not lie immediately upon the ground,—if they are exposed to 
rain, or, being covered, if they are in the shade in a damp, _. 
aired spot, the fungus asserting itself soon developes at all the 
points of contact between the poles. Should care not be taken, 
and the poles be planted in that condition, it will not be long 
before they perish : cross-beams should therefore be mistrusted in 
telegraph poles, &c. 

When, under exceptional circumstances, poles are obliged to be 
left stored in a depot, they should be turned from time to time, so 
as to change their points of contact and successively expose their 
different parts to the light ; and when the fungus has begun to 
develope itself, it is indispensable that the afflicted part be cauterised 
either by fire or by sulphuric acid. 

When once the Merulus attacks planted poles it is very difficult 
to preserve them. The moment the authorities charged with the 
surveillance of the line observe at the foot of a pole the existence 
of those filaments which denote white decay, they should lay bare 
its foot until they meet with no further trace of mycelium in the 
soil; the whole of the infected earth should be thrown to a 
distance, and every bit of contaminated wood should be taken 
away, by the help of a cutting tool.|| Then burn shavings or 
branches, and replace around the pole earth as compact, clayey, and 
free of air as possible. Alternate layers of clay mixed with water, 
of slates, or flat stones, will compact the whole together, and form 
a kind of natural concrete, often sufficient in itself to completely 
preserve the wood. : 

Because the fungus in order to vegetate requires access to the 
atmosphere, it is not developed below a certain depth, varying from 








* Acting on the information communicated to M. Roumeguére, of 
Toulouse, that gentleman studied the fungus that destroys posts. He 
has addressed two notes on this subject to the Botanical Society of 
France, which have been inserted in that society’s Bulletin (vol. xviii., 
1871). 

+ Mycelium is the filamentous body from which a fungus or mushroom 
is developed. . , 

This fact is not, however, ia] tothe fupgus which now occupies 
ae attention. I have often found the dead wood of invaded by 
radicles—notably those of the quitch grass. On carefully opening, in the 
direction of its length, a piece of wood attacked with wet rot, I have 
often seen that these quitch-grass radicles which had insinuated them- 
selves intoa slit had become develo; in the dead wood, and had pushed 
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to the nature of the soil. In 


tervals, 
ram it down. The best instrument will evidently be the least 
weighty one, and one which, without burying itself in the soil, 
posesses the least r a - ol) injest 

By turning over and rene e earth at intervals all injurious 
vegetations are destroyed ; and for the same reason brambles must 
be removed, as also shrubs, since these not only producé an 
effect by their roots, but they hide the foot of the from 
the light, hinder circulation of the air, and maintain a corstant 
dampness. 

These operations will considerably retard the destruction of 
timbers, and will very often preserve them from ‘‘rot.” It must 
not, however, be denied that it is very difficult to combat ype 
when once the pole is attacked; and to make sure of 
fsa the surface of the wood must be entirely isolated fram 

e water and air which surround it. To this end a hole is made 
around the pole, in the form of a reversed cone, to a depth of about 
50c.m. This hole is filled with concrete or cement, and the block 
is cay above the level of the soil by an inclined surface, upon 
and from which the rain water glides. The joints near the timber 
should be attended to with exceptional care. 

Iron muffies used for the same are dear ; moreover, for 
reasons to , their use offers serious incon- 
veniences. 
coating, with coal-tar or with paint, all those portions to be pre- 
served, and afterwards coveri 
to the joint, and firmly fastened above and below. 

The line overseers have often assured me that the raising posts 
always rot in a greater proportion than ordinary supports. At first 
this seemed impossible, but it admits of easy ex tion. ‘These 
posts are most often placed close to culverts w’ 
on the banks of a river The lime and sand used 
tion mix with the surrounding soil in quantities sufficient to cause 
wood-rotting—an action which is also facilitated by an alternate 
dryness and moisture, resulting from the close neighbourhood of 
the trench. We should therefore be careful not to plant wooden 
supports too near culverts or arched drains. 

e ought equally to abstain from the fashion of planting a new 
pole in-a hole from which a rotten one has been taken. The germs 
of destruction being close at hand, the second pole will perish yet 
more rapidly than the first.+ 

The practice of breaking off rotten poles level with the ground is 
very bad. They should be plucked out entire ; the diseased Fg 
should be burnt or carried away; the old hole should be filled up, 
and rammed down; and the new pole should be planted at least a 
yard from the locality of the old one. If rotten sleepers or 
cross-beams and the ends of posts are left about, the filaments of 
mycelium—in light or cracked soil—force their way through the 
ground in a manner and to a distance one would have deemed im- 
possible, and will soon invade unaffected localities. 

It may be remarked that when once a pole has been injured by 
wet-rot, if it be carefully taken up and all the rotted portions sawed 
away, and if it be replanted at a sufficient distance from its former 
position, it will not, in a usual way, be long serviceable: it will 
soon recommence to perish, as it is almost impossible to prevent 
some destructive germs remaining in the fissures of the w The 
evil is greater still if, instead of replanting the wood at once, it be 
left exposed for acertain time in theair. In such a case it is not 
worth its carriage. Once replanted, it almost always perishes 
with very great a: 

If I have succeeded in laying bare the nature of the evil te be 
fought against, we understand how much easier it is to be pre- 
vented than to hunt it away when once it has made its appearance. 
It seems to me almost certain that among the numerous coatings 
known and used to prevent dampness, one can be found capable of 
preserving buried woods ; and supposing, which is very probable, 
that this coating would require to be renewed at longer or shorter 
intervals, it use wiil still effect a considerable saving. 

Coal-tar has not been successful. I have reason to believe that it 
has not pews | been well applied. The tar ought to be used hot, 
though it should not be allowed to boil too long, less it lose the 
essential oils which alone assist it to enter into the wood, and less 
it become reduced to a substance in all points resembling bitumen. 
The wood should be well heated. By this means moisture is dis 

rsed, the pores are opened, and the material by penetrating 

orms an adhering and resisting layer. A single thick layer has a 
very bad effect ; repeated and light layers should be given, though 
it is a difficult —* For want of following out these precau- 
tions we simply $9 the wood a coating which is separated from 
it by moisture, and is of a brittle, cracking, and splitting character. 
Under these circumstances all the destructive mcies penetrate 
by the splits, and the wood is attacked as though it had been in no 
way treated. The best method of carrying out these requirements 
is first to heat the wood, then immerse into a bath of cold mixture 
the portion to be buried, and to leave it there for twenty-four 
hours at least : afterwards the tar should be raised to the point of 
boiling. After the operation is completed, if it be wished to 
facilitate the sap’s motion, the pole might be shortened by some 
centimetres at the lower end, so as not to have an impervious 

ttom. 

Carbonisation, better applied than it is, should give very good 
results. In raising the wood to a suitable temperature “the fer- 
mentable substances coagulate, the foreign o isms are killed, the 
spores and the mycelium are disorganised. But it is better to im- 
cars burn the wood—to scorch or roast it. When the car- 

nised layer is too thick, and has lost its consistency, it splits, 
breaks during carriage, so as to leave the interior wood ex dd to 
the air. I have tried to obtain a thin and very uniform layer by 
drenching the wood with a solution of sulphuric acid and water 
(five parts of water and one of acid), and by lightly heating it 
without direct exposure to the flame. The more acid in the water 
the less heat is required. In order to obtain a good solid layer it 
is preferable to warm the wood for a longer time, at a lower tem- 
perature. This system is deserving of greater trial, since the 
sulphuric acid permeates to a certain depth into the wood, 
and there exercises an action destructive to the fungus. 

T now return to the question of dry rot, to which reference was 
made at the commencement of my paper. 

Dry rot is infinitely more easy to combat with: it acts very 
slowly ; it is not necessarily accompanied by the vegetable produc- 
tion ; and it is not contagious. If rotten wood of this class causes 
other woods to rot, it is wholly on account of the nature of the 
residuum. Mould, black decay, is very hygrometric, It divides 
the surrounding soil, maintains moisture in it, and readily facilitates 
the introduction of air. Standing trees may be attacked with 
dry rot, either on their surfaces or in theirinterior. Very old trees 
are very frequently found whose outer and inner barks are full of 
holes, with s betwecn their two concentric layers; and if the 


tree be sharply struck, a brown powder—humus or mould—falls 
down. Wrought wood, when it is attacked by this rot, is easily 


preserved. It is sufficient to entirely take away or cauterise the 
part affected, and afterwards to give the wood a coating. The 
action—very slow in itself—is thus retarded, so as to produce 
nae ae but insignificant damage, 
ju rot acts upon telegraph poles under ial conditions 
which may be instructively Ts i _— 
It has dy been stated that at the point of contact between 
two pieces of wood wet rot is readily produced; that such wood 


being used runs the risk of perishing and destroying that which it | 


I have obtained very satisfactory results by first | f 





* The existence of the mycelium has been observed underground as far 


as to a depth of 3 metres. But this jnstunce of tis) be - 
sidered men nteech «> ex — ane 


touches. One imagines, besides, that when earth is 

stirred for a great surface, it is so much more aérated and 

ans cone ened S Be Oe ee ae 

vegetations. these conditions are combined oftenest in a 

ing of two poles ; therefore no room is left to wonder that two 
us coupled are destroyed much more than are 

is, moreover, another cause tion, 


itions for the purpose of 
de both the manner of deterioration and the precise con- 
ditions under which it takes place. I have noticed that not mf 
did the greater number of posts replaced belong to those coupled, 
but that nearly all of them were a‘ ed in just the same manner. 
The iron bolt fixing the arm to the post is the true cause of the 
havoc done. 

Although the hurtful action of iron on wood is well known, I 
consider it useful to recall to mind how the injury is produced. 
In a damp medium, and in the presence of air, iron rusts and forms 
a sesquioxide of iron. On contact with organic matters this > 
duct is deoxidised—the sesquioxide yields its oxygen to the hydro- 
gen of the wood, and passes to the condition of protoxide. But 
this latter compound rapidly absorbs the oxygen from the air, and 
re-forms itself into sesquioxide, which acts anew upon the wood. 
The sesquioxide is thus a regular — storehouse, which on one 
hand empties itself to the injury of the wood, and on the other re- 

‘unds itself the atmosphere : it thus acts asa very energetic 
and continuous oxidising body, so that literally the iron burns the 


them with a sheet of zinc, soldered | wood. 


In this i case sulphate of copper is more injurious than 
useful to the preservation of the timber, for the very simple reason 
that in presence of iron it becomes transformed into an iron salt, 
which has been recently proclaimed eminently destructive to wood. 

rod te ty inon oe e'ponk injestad wie aa fe ch 

ju iron on a inj su of copper, chosen 
sommes A number of the same class. e iron’ balt remained 
firm in the core of the wood ; above and below this bolt, in the 
direction of the timber’s fibres, and to about 50 c.m. on either side, 
the wood was completely eaten away. On the right and left, in 
a transverse direction, the decay extended 10 c.m., and toa de) 
of 5to6c.m. On sawing a thus decayed, at different heights, 
it was ascertained that the section, in the portion which corre- 
sponds to the destreyed fibres, had partially retained its or 

as 


but was of a brownish-black stain to a distance as great am 
from the bolt. When the coupled posts were planted on a Re, 
the arm being horizontal, one of the bolts was more exposed to the 
air than the other, and its co ing pole was more attacked 
than the other. There can thus be no doubt as to the real cause of 
the phenomenon. I therefore think that coupled poles should be 
avoided, and that where double poles are indispensable, they 
should be constructed—as far as i without arms or cross- 
beams. 

It is preferable to surround a pole with a block of cement of 
triangular prism form. One of the faces—whose width should vary 
according to the resistance to be overcome—should be perpendi- 
cular to the resultant of the wire-tensions, and this prism, leaning 
in this manner against a sufficient surface of the soil, will maintain 
the pole in its vertical position. 

Unless from exceptional circumstances the inclined pole cannot 
sink into the ground, the vertical pole tends to rise under the 
action of the wires. This movement may be avoided, and the post 
retained in position by means of a block surrounding the lower 
part of the vertical pole. A band of iron twisted round the exterior 
of each of the two poles, to each of which it is solidly fitted by two 
screws, will prevent them from giving way, and completes this sys- 
tem of coupling. If circumstance permit the inclined post to be 
consolidated into its seat, it may likewise be surrounded with a 
block of cement.—Electrical News. 








WATERWORKS IMPROVEMENTS. 


Tue East London Company have completed the extension of the 
constant system of supply in a considerable part of their district 
which is densely populated, and are bringing their whole district, 
section by section, under constant supply. he number of houses 
so supplied has lately been Seoveeel y about 2650. During the 
prevalence of floods the supply is drawn from the reservoirs, and 
the intake is closed. The Southwark and Vauxhall Company have 
completed the covered service reservoirs at Nunhead, to contain 
18,000,000 gallons, and are laying the mains for distribution from 
the reservoirs to the lower district, —— the Kent-road, 
Bermondsey, Rotherhithe New-road, Cam — | and Peckham. 
Additional boilers and works are being constructed at Hampton, 
and the company are erecting extra engine power for high pressure 
constant supply. The West Middlesex Company are giving con- 
stant supply to’ a number of houses on the application of the 
owners, and are fully prepared to extend the system when 
upon. Additional engine — of 120-horse power has been con- 
structed at Hampton, and preliminary trials have taken place. 
The company have let the contract for constructing a new filter 
bed at Barnes of two acres area, and the work will be commenced 
forthwith. This increase in the filtering area is to provide for 
exceptional and extraordinary circumstances, such as severe frosts, 
rapid vegetation, &c. This company, having large reservoir capa- 
city for subsidence, avoid taking in water when floods prevail, thus 
enabling them to filter their supply very efficiently. The Grand 
Junction Company have formed a high service reservoir near 
Kilburn, to contain 6,000,000 gallons for constant supply; the 
are likewise erecting boilers and works at Hampton, for whic 
place an additional Yin. engine of 125-horse power is being con- 
structed; an extra 30in. main from Hampton to Kew has been com- 
pleted, and a new 12in. main from Kew to Notting-hill, to supply 
the low service in this portion of the company’s district, is being com- 
pleted. Further impounding reservoirs for subsidence, so as to avoid 
the flood waters, are needed, and negotiations are pending for 
acquiring land for this purpose at the intake. This company is 
increasing the capacity of the filter beds at Kew by about 5,000,000 
gallons. The Lambeth have pleted the extensi 
and improvements in their works at Molesey, of which the 
following is a description :—The Molesey reservoirs were began in 
April, 1873, and were so far finished in November last as to be of 
considerable service to the company during the winter, but owing 
to the magnitude of the works they have only lately been com- 
—?—~ so as henceforth to fulfil the intentions of their design. 

e land purchased by the company _~ intersected obliquely by 
the conduit for os the water to Ditton, the reservoirs, two 
in number, are n ily of unequal size, the smaller having an 
area of about four acres, and the roan area of 
about ae acres; and both being 16ft. in depth, will 
contain together, when full, 126,000,000 gallons of water. The 
high-water line of the reservoirs is 12ft. Gin. above the ordinary 
summer level of the river at Molesey, and consequently they have 
to be filled by steam power. For this purpose two 50-horse engines, 
with suitable —— are erected, which are capable of lifting into 
the reservoirs 24,000,000 gallons of water per day. The present 
total quantity of water consumed in the company's district 
approaches 14,000,000 gallons per day; but the summer demand being 
much in excess of the winter, the daily av per year is 
now about 13,000,000 gallons only. Thus, when full, the reservoirs 
contain about ten days’ supply; and by selecting the times of 
pumping, so as to replenish them when the flood water of the river 
is in its best condition, it is anticipated that twenty to thirty days 
of such a period will easily be tided over, with oo 
deterioration in the colour of the water, and this will be more 
readily understood when it is explained that by an arrangement of 
the ii and outlet pipes, the water is put in at one end and 
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STAMP PERFORATING MACHINES, WITH CON- 
TINUOUS VARIABLE FEED MOTION. 

In our issue of June 26th raped y a description and a 
sketch of a variable feed motion, applied to one of the stamp 
perforating machines in use in the Stam Department at 
Somerset House. In that contrivance the inventors, Messrs. T. 
Peacock and J. S. Sworder, Associates of the Institution of Civil 
Engineers, obtained from a single rack, with teeth of a given 
length, sliding on its bed, with its end against a rising wedge, an 
infinite variety, so to speak, of length of tooth. They have now 
perfected a much more complicated mechanical movement, 
which attains the above result by a circular in place of a reci- 
procal action, and substitute for the original arrangement by 
which the machine came to a standstill at the end of the 

rforation of each pack of sheets while an exchange of tympan 
coe was effected, an unintermittent passage of the sheets under 
the punches, This improvement gives an increase in the rate of 
work of as much as 50 per cent. 

Our engraving shows a side view of the apparatus, with one of 
the sides of the frame of the machine removed. The crosshead 
B carries the punches, which perforate at each descent one cross 
line, widthwise, of the sheet, and the intermediate longitudinal 
perforations of one row of stamps. The sheets are first placed 
in packs of from five to seven at a time — a single sliding 
frame A A, being pinned in the centre of the leading end upon 
a hinged pin, which is held on one side by a spring in a perpen- 
dicular position against a stop, but delivers freely in the opposite 
direction, when the sheets are laid hold of by the feeding appa- 
ratus. At the bottom end the sheets are pinned upon a fixed 
inclined pin, which also readily permits them to be detached. 
To prevent the sheets rising off the pins before.the proper time, 
a thin metal lid attached to the frame is brought down over 
them just short of actual contact. After the sheets are pinned 
the frame is slid up to a stop P, which regulates the position of 
the sheets as respects the punches, under which they are con- 
veyed by two parallel endless steel bands, in manner hereafter to 
be described. These bands C, about lin. wide, and long enough 
to carry six lengths of the stamp-sheets, are strained over two 
pairs of wheels in such a manner as to bring the bands under the 
side margins of the sheets. The circumference of each of these 
wheels is equal to the length of two sheets, and on its periph 
are two recesses; equidistant from each other, to receive ame { 
blocks which are fixed upon the inner side of the bands to keep 
them in position on the wheels, The spindles of these wheels 
revolve in bearings attached to a carriage D, on the under side 
of which 4 slides rest upon A edged wheels L, permitting the 
carriage with its wheels and the two steel bands to take a slight 
motion forward. This carriage is held back by weight over a 
pulley against a stop M, at the rear end of the frame, and to 
this stop—which defines the starting position of each of the six 
packs of sheets on the bands—the frame with its bands retires 
at the completion of the perforation of each pack of sheets. One 
of the leading pair of wheels U has fixed to the side of it a 
wheel with teeth of the same length as the stamps of the shortest 
sheet of stamps required to be perforated. Such sheets, when 
attached to the band and fed forward by the action of a pawl upon 
the toothed wheel, the apparatus being in the position shown in 
the sketch, are perforated in exact agreement with the teeth 
length of this wheel. 

In order to provide for the correct perforation of sheets 
shrunk to i lengths after printing, and of longer lengths 
than the toothed wheel, the motion of the bands is supplemented 
by the slow motion forward of the whole earriage during the 
perforation of each pack of sheets. Thus, the lever E is hi 
at one end K to the frame D, which carries the wheels and the 
bands. The other end W rests upon the double cam F, which is 
keyed on to the spindle G. The fulcrum H of the lever I i 
fixed to the main frame of the machine. One end of this 
is adjusted by a peg through it and the segment J, and the 
end carries a block, which slides in the segment of the lever 
and forms the shifting fulcrum of that lever. When the lever 
is raised from a shown in the sketch, and adjusted in its 
highest position, the fulcrum of the lever E is at the top of the 
segment ; the cam F, when the machine is in n, raises one end 
of this lever slowly through the course of the perfuration of one 
pack of sheets, whilst the other end, hi to the frame, moves 
it with its wheels and bands forward. is forward movement, 
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SCALE 


to be described. Upon the outside of each of the steel bands, 
at intervals corresponding to the starting point of each pack of 


sheets, are two superimposed springs N O, of the same width as | 


the bands, riveted at one end to the band. The lower spring 0, 
which is rather longer than the upper spring, rises about an inch 
from the band, and the upper spring about two inches, and the 


free end of the latter carries two pins, which when the spring is | 


pressed down pass through corresponding holes both in the 
under spring and bank. When the pack of sheets has been 
pinned upon the wooden frame first described this frame is fed 
up by hand under the springs to a stop P, as the springs come 
into position. The pins pass through and engage the sheets at 
the right moment as they are forced down by the descent upon 
them of a weighted lever Q, which is raised by a cam R on the 
side of one of the band wheels, and released by the action of 
a lever latch arrang t in ec tion with the cross- 
head. After the springs holding the sheets have by the 

ion of the bands been carried beyond the action of 
this weighted lever they are held down by a bar S, under 
which they slide until the perforation of the sheet is finished. 
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The spring with the pins then raises up the end of the 
bar, which is inclined upwards, and the pins retire from the 
sheets through the lower spring, which, being longer than the 
upper spring, is released later, and holds down the sheets till the 
pins are withdrawn. The sheets then fall down an incline intoa 
box which stacks them up into bundles for counting. 








THE THUNDERER.—The Thunderer will, it is expected, be ready 
during the first week in September for a final trial of her hydraulic 
gun gear. At the previous trials two important defects were 
discovered, which, it is hoped, have at Seng boon overcome, In 
consequence of the extent to which the 38-ton guns in the fore 
turret had to be depressed in order to be loaded, it was found that 
the shot fell back after being driven home by the hydraulic ram, 
leaving a considerable interval between it and the powder charge, 
and thereby not only endangering the integrity of the = but 
detracting from its penetrating power. To prevent this sliding of 
the shot a new wad has been provided by the inventor, the effect 
of which it will be one of the main purposes of the coming trial 
practically to ascertain under all conditions. Another difficulty 





| 


| 


of the gun came opposite the rammer to be loaded. Sometimes it 
was stopped short, but more frequently the loading port was 
carried beyond the rammer, so that the turret had to 7 brought 
back, whereby time was wasted. It was attempted to remedy 
this defect by means of a powerful brake, but such was the 
tremendous weight and momentum of the turret that it ran over 
the obstruction. Mr. Rendel, however, has now invented an 
hydraulic lock gear, which, it is confidently believed, will meet 
the requirements of the case. An improvement of a minor character 
has been introduced to catch the water after having been projected 
into the gun to cool the interior and extinguish any smouldering 
remains of the ch after firing. Hitherto the water has escaped 
from the gun and inundated the deck. [but in order to provide 
against any fatal mistake which might occur during an action to 
a gear which, however apparently effective and ingenious, is com- 
paratively ing untried, the fore turret has, at the suggestion 
of Captain Waddilove, been provided with manual appliances, so 
that, should any accident happen to the new , the water 
ressure can be Speel with and the guns ood in the usual 

borious manner. Experiments, we understand, will also be 
made with respect to the lighting of the ship between decks.— 


was to arrest the rotation of the turret the moment the muzzles Times. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BER: ASHER and Co., 58, Mohren-strasse. 





NEW YORK —Wi.imenr and Recrrs, 47, Nassau-street, 
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at the following rates GINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 


Remittance by Post-office Order.—A tine Republic, Australia, jum, 

Brazil, British Columbia, British Guiana, Canada, Cape of Good 

mark, t, France (Paris only), Germany, Gibraltar, India, Italy, 

Japan, Malta, Natal, Netherlands, New Brunswick, Newfo d, New 
th Wales, New Zealand, Roumania, Switzerland 


ted States, West Coast of Africa, West Indies, China, via 
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*.* We aanest undertoke to return | aarp 5 oe manusoripts; we 
must ore est our corresponden . 
pte pins aera ho it necessary to 
inquiry addressed to the 








writer to himself, and bearing a 2d, postage stamp, in order that 
angwers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. am * . 

«*" All letters intended for insertion Ag i the ee, or — 
ing questions, must be accompanied. by the name and address o, 
the writer, not necessarily for publication, but as a proof of 
good faith. whatever will be taken of anonymous 
communications. 

Dovustrut.— Yes. 

W. W.— Wilson's treatise on ‘‘ Steam Boilers.” 

R. W.— Messrs. Siemens Brothers, Queen Anne's Gate, Westminster. 

W. G.— Your letter is an advertisement, and we cannot therefore insert it. 

J. C.—Messrs. Spottiswoode and Co., the Queen's printers, New-street, Fetter- 
lane. 

Exquirer.—Practically, the evaporation would be ihe same in both cases, 
with a good boiler. k 

E. G. (York-street).—Percy's ‘‘ Metallurgy of Iron,” Truran’s treatise on 
“ Ton Manufacture.” 

E. M. (Pimlico).— You can see the patent at the Patent Office. 
you the precise date, probably 1845. : 

E. H. (Cheadle) —Before we can reply, we should like to know the tempera- 
ture of the blast when it leaves the blowing cylinder. 

R. G. anv Sons.—ZJt is a return tube boiler with two shells, the upper shell 
containing the tubes ; the shells are connected by neck-pieces, 

ARTISAN.— We do not think the company in question has an address in 
London. We have made inquiries, and cannot ascertain that it has an 
English existence. 

W. R. R.—We do not know of any other than the telegraph companies, the 
Telegraph Construction and Maintenance Company, and Messrs. Siemens 
Brothers, of London. 

Ranaoon. —Bourne on “ The Steam Engine,” last edition ; Colenso’s is a very 
good arithmetic. Cresay’s is the only comprehensive work on engineering at 
all likely to answer your purpose, but it does not represent modern practice 
satisfactorily. 

T. T.—It is impossible to answer yonr question in the abstract. The evapora- 
tion will vary according to the temperature, state of atmosphere, physical 
position, surroundings, and countless other controlling forces, every one of 
which must be taken into consideration. 

M. D. (Somersetshire).—A wire rope ljin, diameter cannot be worked for any 
time with safety over a pulley 22in. in diameter, the bend is too abrupt. 
Where lives are risked, it would be improper to work such a wire rope over a 
22in. pulley with more than one-tenth of the assumed breaking strain. 


We cannot tell 





ENGINEERING AT THE CAPE AND IN AUSTRALIA. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me any information as te the 
amount and description of engineering works at present going on at the 
Cape, and in Australia and New Zealand ; and whether eas 
in connection therewith are made by Government, or otherwise ? we 





ROBERTS’ PAINTING MACHINE. 
(To the Editor of The Bngineer.) 

Sir,—In reading over the remarks on the Manchester Exhibition in 
your valuable paper of the 25th June, I find a notice of my self-actin 
printing machine. I beg to yb it is not connected in any way wi 
the machines exhibited by W. Harrison and Co. WitxiraM Roperts. 

Bootle, near Liverpool. 
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tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stam 
payment. Alternate advertisements will be inserted with all practi 
gularity, but regularity cannot be guaranteed in any such case. 
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MEETING NEXT WEEE. 

CLEVELAND INSTITUTION OF ENGINEERS.—An excursion down the Tees 
has been arranged for Monday next, to inspect the Diamond rock-boring 
magmas in operation at the works of the Tees Conservancy Commis- 
sioners. Members must be at the ferry landing not later than 10.15 a.m. 
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COUPLED LOCOMOTIVES. 

A WIDE diversity of opinion still exists among locomotive 
superintendents as to the relative merits of coupled and 
single locomotives. Keen discussions on the subject were 
carried on years ago in our es; and it would not be 
difficult to find a score of combatants ready to enter the 
lists again and fight over this subject. A very eminent 
locomotive builder was once shown a very strange-looki 
engine which he was told did very work. He sai 
he was not surprised to hear it, for “anything would do 





for a locomotive.” The statement was, of course, exag- 
ted ; it was meant as a somewhat bitter jest, and yet 
it was not wholly untrue. As a os ee of ay the loco- 
motive appears to possess an astoundi wer i 
itself to Gevasiatninad and so long as pit oa gem 
workmanship are present, the design of an engine appears 
to exert very little influence on either its economy or 
utility.. We hear it stated, of course, now and then that 
only engines of a certain design can do a particular work, 
but wok aszertions must always be taken with a grain of 
salt. Heavy goods engines with small drivers have ere 
now been beaten on their own und by express 
nger engines which have hauled ‘as great a load at 
figher and with no excessive consumption of fuel; 
an engines, on the other hand, have before now in 
the hands of enterprising drivers been on an emergency 
made to keep perfect time with express trains. It is 
no doubt to this wonderful power of adapting itself to 
circumstances possessed by the locomotive that we must 
look for an explanation of the fact that so many 
pointe of apparently vital importance connected with its 
pe and construction still remain entirely unsettled, and 
ready at any moment to supply matter for a warm dispute 
between railway men, ’ 
As regards the question concerning which this article 
is written, it may stated that little has been done 
of late years to take it out of the region of discussion based 
on pure theory. While on some lines the coupled engine 
grows in favour, on others the tendency is to revert to the 
single engine. There is scarcely a line in Great Britain 
in which coupled passenger engines are not used more or 
less. Butithas been found in certain cases thatsingle engines 
can be made to take the place of the coupled engines used 
for years in conducting a given traffic, and with advan- 
There is really no inconsistency in this ; it is well 
known that single engines always run more freely and 
with less internal resistance, if we may use the words, 
than coupled engines. On one t line we are assured that 
the saving in fuel effected by using single instead of 
coupled engines amounts to approximately 3 Ib. of coal per 
mile, or to something like 10 per cent. of the entire pas- 
— engine coal bill. If this be the case it is not won- 
derful that single engines have been substituted with 
advantage for coupled engines. How it is possible to make 
the substitution is easily explained. The solution of the 
problem lies in the fact that, with steel rails and a strong 
road, it is possible to load a single pair of wheels sufti- 
ciently to secure ample adhesion, so long as the diameter 
of the wheel does not get below 6ft. 6in., and the cylinders 
do not exceed 17 by 24. Steel rails have enabled us to 
carry as much as 16 tons with a single pair of drivers; and 
a very simple calculation will show that in the case of such 
an engine as we have named an average pressure of at least 
601b. on the square inch throughout the whole stroke 
would be required to make the wheels slip if the adhesion 
was but one-sixth of the insistent weight. It may be 
argued that one-sixth isnot enough. The answer lies in the 
fact that it is found to‘suffice, and a great many locomo- 
tives are now running most successfully which ought to 
slip their wheels whenever the ave effective cylinder 
pressure exceeds 601b. on the square inch, and we are led 
to the conclusion either that the pressure does not exceed 
this, or that the coefficient of adhesion is much greater 
than one-sixth, for the engines never slip enough to pre- 
vent them from keeping time with very heavy trains. It 
is worth considering again whether coupling an engine 
confers all the benefits usually supposed to result from the 
practice. When rails are really in bad condition four 
wheels seem to possess no more adhesion than two, and we 
are dis to re: the coupling of pger engines, 
properly so called, as of very little real advantage. The 
conditionsunder which coupling is and is not n ma 
be very easily defined. hen the diameter of the drivin 
wheels, the load on them, the capacities of the cylinders, an 
the boiler power, are properly eg ee toeach other, a 
single pair of drivers will give all the adhesion requisite 
for even heavy passenger traffic in ordinary weather. The 
coupling of such an engine would give her a trifling 
advan in bad weather—probably an advantage not 
worth the extra consumption of coal entailed by coupling. 
This proposition will not apply generally to engines wit 
driving wheels less than 6ft. 6in. diameter. hen a less 
diameter than this is used, it will be found that with loads 
of less than 16 tons on a single pair of drivers, the engine 
will not have adhesion enough in any weather, unless the 
cylinders are too small and the boiler pressure too low, and 
such an engine should be four-coupled. When we get to 
driving wheels at and below 5ft. in diameter, with 17in. 


— or thereabouts, then the engine should be a furnace proprietors in the North. 


] round. 

If these propositions are accepted as being approximatel 
accurate, on no difficulty will be met with in deciding 
whether an engine ought or ought not to be coupled. A 
given diameter of cylinder may be taken always—within 
reasonable limits—to represent a given weight of engine, 
availableforadhesion; wemay therefore dismiss, in practice, 
the size of the cylinder altogether, and decide whether an 
engine should or should not be coupled by the diameter of 
the driving wheels. Experience then goes to show that 
wheels over 6ft. 6in. in diameter need never be coupled, 
while wheels under 5ft. 6in. diameter should always be 
— ; between 5ft. 6in. and 6ft. 6in. will exist a species 
of debateable land. It will depend on various circum- 
stances whether it will be best to couple or not wheels of 
5ft. 9in., 6ft., or 6ft. 3in. If the road is good and tolerably 
level, and the climate dry, then coupling may better be 
dispensed with ; if, on the contrary, the road is bad and 
yielding, so that the rail does not stand well up to the 
driving wheel, but by deflecting tends to permit a redistri- 
bution of the load, the leading and trailing wheels taking 
more than their due weight, and the climate wet, then coup- 
ling may be resorted to with advan It must be under- 
stood that we have been considering the case only of engines 
making fairly long runs, and that we do not refer at all to 
such exceptional traffic as that of our metropolitan rail- 
ways. In main line work it is not n to get a train 
away quickly, and a judicious driver, with the aid of a 





little sand, will easily get his train into motion without 
slipping whether his wheels are coupled or not, alwa 
— that they are not so small that they ought to 
co . 

e are quite aware of the fact that exception may easily 
be taken to what we have advanced, but we believe, never- 
theless, that it is in the main consistent with the best 
modern practice. An idea has been floating about for 
some time that the coupling question ought to be settled 
je the diameters of the driving wheels of a locomotive, and 

that we have endeavoured to do is to put this idea into 
something like a tangible It may be argued that 
it is rash to use the diameter of a wheel as a standard b 
which to settle such a question, because engines exist with 
wheels much less than the minimum diameter we have 
named which do not require to be coupled, The answer 
is that they do not need it because they have small cylin- 
der capacity in proportion to the size of the wheels. ey 
are, in a word, little engines; but such locomotives are not 
used for working main line traffic, and it is to such traffic 
and such only that we have referred. The use of steel 
rails, we may in conclusion point out, has certainly reduced 
the necessity for coupling, by enabling locomotive super- 
intendents to put loads on their driving wheels, at which 
an older pated. pe engineers would stand aghast. Whether 
in the long run it is better, for the interests of share- 
holders, to use single drivers’ carrying these enormous 
loads, or coupled engines carrying less, we shall not 
pretend to decide, because questions concerning the expense 
of maintaining the road are involved, with which just at 
the moment we have nothing to do. .We believe that a 
single engine properly proportioned vill do her work per- 
fectly, and with less coal and repairs than a coupled engine 
on the same job, so long as the work is not too much for a 
G6ft. Gin. wheel. Whether it is or is not judiciousto attempt 
to run fast passenger and express traffic with a wheel 
much smaller than this is a matter on which there is very 
little difference of opinion, We venture to think that the 

t majority of locomotive superintendents in Great 
Britain will hold with us that a much smaller wheel than 
this is not suitable for engines which have to make an 
average time of forty-five miles an hour, or thereabouts. 


THE IRON TRADE, 

Wuat effect the reduction in the Bank rate to the 
minimum of 2 per cent. may have upon the iron trade 
remains to be seen. Were it not for a little uneasiness 
occasioned by the recent financial disasters it might be 
safely concluded that the result would be early seen in 
improvement. As it is, there is room to doubt that cheap 
money at this juncture will give much stimulus to the 
industry. It cannot, however, but tend in a favourable 
direction ; and it is noteworthy that the last time 2 per 
cent. was touched an improvement took place in the 
demand alike for the raw and the finished article. At 
present, the business which our ironmasters are doing 
should not cause envy in the mind of foreign rivals, or 
amongst those capitalists who are otherwise employing 
their substance. On the whole, the reports from the 
different districts are, perhaps, less unsatisfactory than up 
to a week or a fortnight ago they had for some time been. 
The improvement, such as it is, is manifested principally 
in relation to pig iron in Scotland and the North of 
England. Consumers upon the Continent of Europe are 
taking from both those places much larger quantities than 
they were buying rea months ago, The consequent 
strengthening of quotations has been aided by the specu- 
lation in warrants in the Glasgow market, which put them 
up last week nearly 2s.aton. The firmer tone of prices 
was not so conspicuous in the Cleveland district, yet an 
increase of nearly 1s, a ton was well established there; and 
on Tuesday this week in Middlesbrough makers were firm 
at 50s. net cash for No. 3, and stoutly resisted the action 
of the “bears.” No, 4 foundry iron was quoted at 48s. 6d. 
to 49s., and No. 4 forge 47s. to 47s. 6d. net cash. It will 
be noted with especial interest by ironfounders and 
machinists that the demand which the Scotch and the 
North of England people are experiencing is mainly for 
foundry iron, Whilst ironfounders and machinists at 
home are good customers for the products of the blast 
furnaces, continental firms in that line will have been seen 
to be those who are credited with much of the improve- 
ment. We suspect the real truth is that these people are 
laying in their stocks for the winter, and that the probable 
demand for their castings in Belgium and Germany, 
together with the not infrequently comparative high prices 
and the inferior quality of the native products, is at the 
bottom of the improvement which is just now cheering the 
Of the 34,540 tons 
of pig iron exported from Middlesbrough in July, 8889 
tons went to Germany, 7862 tons to France, 7445 tons to 
Holland, 4600 to Belgium, and 2400 tons to Sweden. 
Coastwise, 21,958 tons left Middlesbrough in July, and of 
that quantity as much as 13,150 tons to ports in 
Scotland. The total July shipments from Middlesbrough 
were over 55,000 tons. Comparing the foreign trade done 
in the North of England in July this year with July, 1874, 
the increased business is 10,103 tons, The increase in the 
shipments coastwise is 2274 tons. Seeing that the 
178,488 tons produced in furnaces belonging to the Northern 
Ironmasters’ Association in June last fell in July to 
2918 tons, it is clear that the augmented business has had 
to be provided for out of stock ; and makers’ stocks at the 
close of last month stood at 100,632 tons, Leaving the 
influence of these two districts upon each other for inquiry 
further on, we pi to note that a less satisfactory 
report comes from the North Lancashire and the Cumber- 
land districts, where, as our readers pretty well know, 
the quality of the iron is of a high-class, In those districts 
the demand has fallen off considerably ; and on 'Change at 
Barrow on Monday No. 1 Bessemer was quoted at 80s. 
a ton at the works, and No. 3 at 70s. 6d. And then even 
foundry iron was no more in request than forge iron, and 


little or no improvement was expected during the re- 
re ag oS: the year. The i oie: furnaces = 
Sou is increasing very ily, an quantity. 

work done is therefore only very small ; b i 


ut we are in a 
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position to state that the Blaenavon Company are pre- 
ing to blow in two furnaces, and that at Blaina another 


urnace will shortly be in blast. In the old district of 
South Staffordshire the demand for pig iron, which has for 
so long been on the decline, is not showing signs of im- 

rovement. Most blast furnace proprietors there are 

olding stocks almost un: entedly heavy, and, as was 
shown in our correspondence of last week, those stocks 
have been accumulated at nearly 25 per cent. increase upon 
the prices which are now quoted. te was stated last week 
that some six furnaces gone out in that district in the 
fortnight. To that return two more must this 
week be added. The nominal price ef a Staffordshire 
pig, locally termed all-mine, is £4 10s.; but that figure is 
not always obtained. Medium qualities are £3 5s. to 
£3 15s., and the quotations for what are known upon the 
market as cinder pigs are £2 15s. to £2 17s. 6d. Our 
information, however, is that Staffordshire pigs are finding 
their = in South Wales at as low as £2 18s. delivered ; 
and on the local market the report, based we fear on only 
too good a foundation, is that as low a price as £2 5s. is 
being accepted for the minimum kinds of Staffordshire 
pigs. These last two quotations are simply distressing. 

We have now left for review the newer pig iron localities 
of South Yorkshire and North Derbyshire. Throughout 
those localities a steady business is being done in forge 
iron, and a brisk trade in finished iron. Good pig is being 
produzed, and South Yorkshire brands are realising 

(3 12s, 6d., short weight, in the Birmingham market, whilst 
£3 7s. 6d. is the price of North Derbyshire samples. These 
quotations, considering the quality of iron e in South 
Yorkshire and Derbyshire, should bring much trade ; and 
it is illustrative of the good demand which is experienced 
at the South Yorkshire furnaces that good offers at 2s. 6d. 
a ton less have been rejected by the makers. Not only 
are there no indications of lessened make in South York- 
shire and Derbyshire, but the evidences are altogether in 
the opposite direction. Since Christmas the capabilities 
of North Derbyshire especially have increased in a rapid 
ratio. 

The future of the pig iron trade in Scotland will be 
much influenced—as for some time past it has been— by 
the extent to which competition in that market may be 
experienced from Cleveland. The figures we have quoted 
demonstrate that the competition is just now very great. 
Home requirements must S more considerable than they 
are at present before it can be safely concluded that the 
sales which are taking place in that district will be long 
continued, That Cleveland is much dependent upon the 
home consumption will appear when it is remembered that 
whilst the foreign and coastwise shipments were an aggre- 
gate of 55,000 tons in July, still that the total reduced make 
throughout Cleveland in that month was 168,570 tons. 

Unhappily, neither in the North of England nor in any 
other English ironmaking district —nor, indeed, in any 
other part of the world—is there so good a demand for 
finished as for pig iron. Nearly all kinds of foundry work, 
on the other hand, seem to be in capital inquiry every- 
where, Fairly heavy machine castings are in request, and 
pipes for sanitary, and water, and gas purposes cannot be 
made in any of the foundries with sufficient rapidity. We 
have here the chief secret of the increased demand for pig 
iron. Orders for rolled iron are kept in abeyance because 
of the conviction which so widely prevails in the pur- 
chasing market that prices must come lower than the 
are now, notwithstanding the sensible reductions whic 
were lately declared. Consumers do not believe but that 
the old tigures will again appear on makers’ lists. When 
they will so appear is open to much debate. There are not 
a few ironmasters who deny that former minimum rates 
can again be touched. Others contend that we shall have 
iron down as low as ever it has been. 

We do not here pretend to decide what the quotations 
will be a twelvemonth hence. Much will depend upon 
whether or not steel proves as effectual in uses to which it 
has not hitherto been largely applied, as some of its advo- 
cates believe ; but a more important factor in the question 
is, what will ultimately be the price of coal. A fortnight 
ago, in our article on “ Industrial Changes and Chances,” 
we directed attention to what are the evidences which 
seem to incline towards cheaper fuel. No doubt the labour 
forces which will be arrayed against the mining interests 
when it is attempted to lengthen the hours of employment, 
will be powerful and much-enduring. That, however, 
those forces must yield to the law of necessity there can be 
no two opinions. The current question of pressing moment 
is, how long it will take to bring about those ameliorations 
in the cost of manufacture which will encourage purchases 
on a scale that shall make the production of iron fairly 
remunerative. For ourselves, we are not inclined to beiieve 
that the industry will get back into a healthy state until 
zood finished iron can be turned out at less than £10 a tn 

or marked Staffordshire bars at the works. 

If for this we are to wait for longer hours at the pits, 
then the reduction in the rate of discount will not afford 
the industry that relief which is its immediate need. The 
change which must come about is not, it may well be hoped, 
to be preceded by a painful financial convulsion. Assuredly a 
brief hurricane of this class would be a rough-and-ready 
mode of adjusting matters, and of bringing awkward 
people to their senses; and it is to be noted that judicious 
men are reefing their sails, so that if a financial hurricane 
should spring up, their nearly bare poles may protect them 
from shipwreck. Men of advanced views, however, are 
not contining their hopes merely to a reduction of costs b 
cheaper fuel. Less costly processes are being sought out with 
much avidity; and these, combined with cheaper fuel, will 
bring about prices which will insure a wide consumption 
of the metal. Undoubtedly, machine puddling will accom- 
plish the making of finished iron at a lower cost than is 
now practicable, at the same time that the quality is largely 
improved. More effective, however, must be the direct 
process in reference to malleable iron as well as to steel; 
and the adaptability of the direct process to the manufac- 
ture of finished iron, without the intervention either of 
the blast furnace or of the puddler, will soon have been 
fairly tented. Though no great noise is being made about 


‘engine or boiler before they are satisfied that such person is com- 





the forthcoming autumn session of the Iron and Steel 
Institute at de awe yet the proceedings will have 
more vital influence upon the early prospects of the finished 
iron trade than is at present generally thought. Mean- 
while, those districts are best off where, as in North Der- 
byshire and South Yorkshire, coal is being gotten in abund- 
ance from newly-developed localities. 





MACHINE-MADE FINISHED IRON. 

Samp.es of small-sized merchant iron are being shown in the 
Midlands which have been produced without the aid of the 
manual puddler. Whether in the North of England or in 
Northern Staffordshire, rotary puddling has heretofore been 
nearly confined to the making of rails or of plates. Ironmasters 
and mill and forge managers who have been in the habit of 
dealing in main with small sizes have questioned the adapt- 
ability of the rotary puddler to the making of iron of that class. 
They have assumed that the necessity for producing iron in great 
masses in the furnace would preclude alike the effective and the 
profitable adaptation of the massive forge bar to the rolling of 
the completed article into the miscellaneous.dimensions mostly 
rolled in, say, the Staffordshire iron mills. But the samples 
should remove all hesitation as to the effectiveness of the appara- 
tus to the end suggested ; and it is possible that the means by 
which the great ball turned out of the rotary furnace ultimately 
became these same samples could be made conclusive upon the 
question of economy. Mr. Fryer, through whom Mr. Heath has 
succeeded so well in adapting the Danks furnace to the making 
of plates at the Ravensdale Ironworks, has cut up the Danks 
puddled bar into small sizes, and has made piles which he has 
had rolled into jin. squares, hoops down to as narrow a gauge ag 
jin., and square rods of about the size of small nailrods. The 
quality of all this has been tested both hot and cold, and 
the samples have in the testing assumed shapes and dis- 
played evidences which demonstrate that the iron, though made 
exclusively of North Staffordshire pigs, is equal to the “best-best” 
iron of the south of that county. Practical men had feared that 
the cutting of the broad heavy puddled bar across the grain 
under the shears into sizes small enough to admit of iron of the 
dimensions we have indicated being rolled out, would be 
destructive of fibre. Mr. Fryer’s experiments show that these 
fears were groundless, for the fibre of the iron is unexception- 
able. It is to be hoped that not only the ironmakers of the 
Midlands, but that the Iron and Steel Institute will also see 
this last product of machine puddling, when they visit North 
Staffordshire in connection with their autumn excursion this 
year, and that they will likewise have an opportunity of watching 
Danks’ bars cut up, piled, heated, and rolled into the sizes we 
have indicated. What can be done in one rotary puddler it is 
to be assumed can be done likewise in another. These speci- 
mens would, therefore, point to the conclusion that whether it 
be Danks, or Crampton, or any other revolving furnace, careful 
management of such machinery should furnish the ironmaster 
with an apparatus which may be expected, by-and-by, to render 
him largely independent of the troublesome and expensive 
manual puddler. 


AMATEUR BOILER ENGINEBRING AGAIN, 


Ir was amateur boiler engineering which led to a fatal boiler 
explosion a few weeks ago at a little ironworks near to Wolver- 
hampton, and it is amateur boiler engineering which has had 
much to do with another fatal boiler explosion at another works 
in South Staffordshire. This time the works are not for iron- 
making, but for the manipulating of iron into coach nuts and 
bolts, They stand at Darlaston, and are in the possession ef 
Messrs. Archer and Harper. It was merely a 6-horse engine 
which was being worked when the boiler which supplied the 
steam blew up on Tuesday last week, killing a workwoman, 
injuring several others, and, by one of its riven portions falling 
through the roof of a neighbouring cottage, killing also an 
infant. The firm appear to have ordered a new boiler 
nine years ago from boiler-makers in their own locality, 
and all the time it has been laid down have worked it without 
accident ; no doubt owing in part to its having been under 
assurance and inspection, but in greater part to its having up to 
a day or two before the accident been carefully tended. At the 
inquest, Mr, E. B, Marten, chief engineer of the Midland Steam 
Boiler Inspection Compariy, deposed that the boiler was last 
inspected on July 7th, when the report was that, beyond a 
slight leakage at a small tap at the back, it was in good order. 
The first rupture took place on the left side of the first ring of 
plates, where the iron had evidently been over heated by the 
water in the boiler sinking to within lit. 2in. of the bottom. 
The rupture allowed the side to split open, and the rents 
immediately ran round the seams, allowing the front end 
and the first ring of plates to be separated. The 
immediate cause of the explosion was want of water, 
which ought to have been indicated by the whistle. 
The engine and pump were not sufficient to supply the 
boiler if it were working at its full power. There was no danger 
from the smallness of the pump, but there was this little fact, 
that a large boiler could easily evaporate more water than the 
pump would raise, if it were allowed to blow away through the 
valve. Mr. Marten is too careful in the selection of language in 
evidence not to mean a great deal when he adopts such a phrase 
as “there was this little fact.” The jury did not say, and there- 
fore we do not say, that water was short in this case because 
steam was allowed to blow away through the valve. It is, how- 
ever, a significant fact that this boiler, like that at the Star 
Works near Wolverhampton, was, at the time of the explosion, 
not in the care of the usual boiler-minder. Also, as in the 
earlier case, the regular engine-man had fallen ill, and there was 
obtained a substitute who professed that he could manage a 
boiler, but who had never worked one—in truth, was taken frum 
amongst the labourers. It was after the boiler had been worked 
two days in this man’s hands that the calamity happened. The 
jury accompanied their verdict of “accidental death’’ with this 
rider :—“ The jury recommend that, for the future, Messrs. 
Archer and Harper do not employ any person to manage their 


petent to perform such duties.” It is high time that it should 
be a criminal offence to put a boiler under the care of a person 
who has not been trained to the work. 








THE BRITISH ASSOCIATION AT BRISTOL. 
(From our Special Correspondent.) 
BristoL, THURSDAY, 
Tue sectional and other meetings of the British Association 
this year will be held at Clifton, more than a mile from the 
Great Western town station at Bristol. The reception and other 
halls are somewhat close together, but the reception-room, which | 





is one of the handsomest which the British Association has had 
for ita use for many years, is not in the centre of the other places - 


of meeting, as was so conveniently the case at Belfast. Street 
tramways were opened in Bristol for the first time only a week 
ago, and on one of them cars run « small portion of the way 
to the railway station. The cars being a novelty, an admiring 
crowd waits to see each one start, and a man in uniform rides on 
the back of one of the horses, with what object except that of 
show is not clearly apparent, and in opposition to section A laws 
of the conservation of the energy of the quadruped. 

Section A—Mathematical and Physical Science—will meet in 
the upper hall of the School of Art, a handsome, spacious room, 
ornamented with large and elaborate oil paintings representing 
supernatural subjects. The officers of this sectien are—Presi- 
dent, Professor Balfour Stewart, M.A., LL.D., F.R.S. Vice-Pre- 
sidents, Rev. Dr. Caldecott; Professor H. J. S, Smith, M.A., 
F.RS., F.C.S. Secretaries, J. W. L. Glaisher, M.A. F.RS., 
F.R.AS.; C. T. Hudson; J. Perry; G. F. Rodwell, F.R.A.8., 
F.C.S. 

Section B, Chemical Science, will meet in the Freemasons’ 
Hall.—President, A. G. Vernon Harcourt, M.A., F.R.S., F.C.S. 
Vice-President, Dr. Debus, F R.S., F.C.S. Secretaries, Dr. H. E. 
Armstrong, F.C.S. ; W. Chandler Roberts, F.R.S., F.G.S., F.C.S.; 
W. A. Tilden, D.Sc., F.C.S. 

Section C, Geology, and the general committee, will meet in 
the new lecture-room of the museum.—President, Dr. T. Wright, 
F.R.S.E., F.G.S. Vice-Presidents, R. Etheridge, F.R.S.L. & E., 
F.G.S.; Sir W. V. Guise, Bart., F.G.S., F.L.S, Secretaries, 
L. C. Miall, F.G.S. ; E. B. Tawney, F.G.S. ; W. Topley, F.G.S. 

Section D, Biology, and its three departments, will meet in 
various rooms near College Green.—President, P. L. Sclater, 
M.A., Ph.D., F.R.S., F.L.S. Vice-Presidents, Professor Cleland, 
M.D., F.R.S.; Professor Rolleston, M.A., M.D., F.R.S., F.LS. 
Secretaries, E. R. Alston; Professor W. R. M‘Nab; F. W. 
Rudler, F.G.S.; Dr. P. H. Pye-Smith; Dr. W. Spencer, F.L.S. 
Department of Zoology and Botany.—P. L. Sclater, M.A., Ph.D., 
F.R.S., F.L.S. (president) will preside. Secretaries, E. R. Alston; 
Professor W. RK. M‘Nab. Department of Anatomy and Physio- 
logy. — Professor Cleland, M.D., F.R.S. (vice-president) will 
preside. Secretaries, Dr. P. H. Pye-Smith; Dr. W. Spencer, 
F.L.S. Department of Anthropology. — Professor Rolleston, 
M.A., M.D., F.R.S., F.L.S. (vice-president) will preside. Secretary, 
F. W. Rudler, F.G.S. 

Section E, Geography, will meet in the large room of the 
Asylum for the Blind.—President, Major-General Strachey, R.E., 
C.S.L, F.R.S., F.R.G.S., F.LS., F.G.S. Vice-President, Sir J. F. 
Davis, Bart., K.C.B. ; F.R.S., F.R.G.S. Secretaries, H. W. Bates, 
F.LS., Assist. Sec. R.G.S. ; E. C. Rye, F.Z.S., Librarian, R.G.S.; 
F, F. Tuckett. 

Section F, Economic Science and Statistics, will meet near the 
preceding section.—President, James Heywood, F.R.S., Pres. 8.8. 
Vice-Presidents, Dr. Beddoe, F.R.S. ; Rev. Dr. Perceval. Secre- 
taries, F. P. Fellows, F.S.A., F.S.8.; T. G. P. Hallett, M.A. ; 
E. Macrory, M.A. 

Section G, Mechanical Science, will meet in the lower hall of 
the School of Art.—President, William Froude, C.E., F.R.S. 
Vice-Presidents, F. J. Bramwell, C.E., F.R.S. ; C. W. Merrifield, 
F.R.S. ; C. W. Siemens, D.C.L., F.R.S., F.C.S., M.I.C.E. Secre- 
taries, W. R. Brown, M.A. ; H. M. Brunel; J. G. Gamble, B.A. ; 
J. N. Shoolbred, C.E., F.G.S. 

The handsome Victoria Reoms will be used for reception pur- 
poses, and the large evening meetings will be held at the Colston 
Hall. The first soirée on Thursday evening next will be held 
under the charge of the Bristol and Bath Microscopical Societies, 
who will exhibit living specimens and objects of local interest. 
Dr. C. T. Hudson especially will exhibit a large number of micro- 
scopes, brought to bear chiefly upon livirg specimens of wheel 
‘animalcule. At the second soirée, on the following Tuesday, mis- 
cellaneous objects of interest will be on view. One of the 
evening lectures will be delivered next Friday by Mr. William 
Spottiswoode, F.R.S., illustrated by magnificent experiments. 
At the special request of the council, Dr. W. B. Carpenter, 
F.R.S., will give a lecture to the working classes “On a Piece of 
Lunestone.” Dr. Carpenter and his family are largely identified 
with Bristol, and his son, Mr. W. Lant Carpenter, B.A., is one of 
the local secretaries, the other being Mr. John H. Clarke. Upon 
these gentlemen most of the hard work and responsibility of 
making arrangements for the present meeting have fallen. On 
the Monday evening Mr. F. J. Bramwell, F.R.S, will lecture “On 
Railway Safety Appliances.” On the evening of Wednesday 
week there will be a complimentary concert in the Colston Hall, 
given by the gentlemen of the Orpheus Glee Society, a society of 
some celebrity in Bristol. 

The first lodging list is a meagre one, showing little in the 
way of accommodation for any but those who visit Bristol in 
families or in parties. But as there is plenty of hotel accommo- 
dation—and I saw yesterday many houses near the places of 
meeting with “Lodgings to Let’’ in the windows—it is not 
probable there will be that scarcity of good apartments which 
characterised the Bradford meeting, 

Messrs. J. S. Wright and Co., of Bristol, have prepared a 
special Guide to Bristol and its Environs, for the use of members 
of the British Association, and it is in the press at the present 
moment. This guide book is made up of a number of special 
contributions by literary and scientific men residing in Bristol, 
who have each given their work in the matter as a pure labour 
of love ; each article is written by about the best men in Bristol 
connected with’ the particular departments. The geology and 
natural history of the district receive a considerable amount of 
attention in the book, which is thus likely to be of permanent 
value, although from the haste with which it has been put 
together it ought to pass through a second edition before it 
reaches approximate perfection. 

There is a somewhat larger list of excursions than last year in 
connection with the present British Association meeting, and a 
considerable amount of hospitality will be displayed in the 
reception of guests in the various localities visited. The first 
excursion is a short and easy one, consisting of a trip to Bath by 
the Midland Railway; the visitors will be taken round the city 
in carriages to visit all the chief places of interest, after which 
they. will be entertained at a luncheon by the citizens and Cor- 
poration of Bath; afterwards, Messrs. Ashworth will give a 
garden party. The second excursion is to Bowood, the seat of 
the Marquis of Lansdowne ; the members will go by the Great 
Western Railway to Calne, then in all probability in carriages to 
see the stone circle at Avebury ; this party will be in charge of 
the Mayor of Bristol, who will give a luncheon somewhere on 
the ian The third party will proceed to Stanton Drew, about 
six miles from Bristol, where there are some Druidical remains ; 
thence they will go over to Mendip Hills and to Compton Martin, 
where they will be entertained by the High Sheriff of Bristol ; 
afterwards they will visit some Roman remains in the Mendips, 
and the Rev. bendary Scarth, who is a great authority on such 
matters, will state what is known about them ; next they will 
proceed to Cheddar through the Gorge and visit the canes ; a tea 
will be provided at Cheddar by the Bristol and Exeter Railway 
Company ; this detachment of excursionists will return home by 
rail, The fourth excursion, which will be in connection with the 
preceding one, will proceed to Wella and Glastoabury, via Ched; 





et oe ee eh OO OO ee Oe he Ot oe oe ct ot oe et Se fe et GSC 











Ave. 20, 1875. 


THE ENGINEER 


_ 
i) 
oa 








be entertained by to sixth excursion is to 
Porti Cadbury Camp, and Clevedon, by steamer down the 
Aven to Portishead, thence in carriages to Clevedon, stopping on 


the way to walk up to the ancient Roman camp at Cadbury. At 
Clevedon this party will be entertained by the Rev. G. W. 
Braikenridge and his brother; it will return by rail. The seventh 
will be hy Great Western Railway to Salisbury, where the mem- 
bers, after going over the cathedral and museum, will be enter- 
tained at luncheon by the Mayor of Salisbury, after which they 
will drive to Stonehenge and back. Theeighth excursion will be 
to Bristol Waterworks and Resérvoirs, in the midst of the most 
beautiful scenery high up in the Mendips. This company will 
be entertained by Mr. Thomas Miller. The ninth excursion is 
to Tortworth Court, the seat of Lord Ducie, Lord-Lieutenant of 
Gloucestershire. This will be pronouncedly a geological excur- 
sion, and those who go with it will have to do about eight miles 
hard walking. The tenth excursion is to Weston-super-Mare and 
Worlebury Camp; the latter is a very celebrated place. This 
party will drive to Banwell Caves, will lunch at Weston, and 
return thence to Portishead, from which place a special train will 
bring it back to Bristol. The Society of Merchant Venturers— 
an old and privileged Bristol guild—will give a dinner to promi- 
nent members of the Association on Tuesday, August 31st. The 
executive committee has taken some trouble to procure local 
papers on some of the Bristol trades. The speciality of Bristol 
is that although it has not an extensive branch of any one 
trade, still most of the trades and manufactures of the coun- 
try are represented there on a small scale, so to some extent 
it presents an epitome of the various branches of industry in 
Great Britain. 

Mr. George Griffith is here looking after the preparations, but 
few of the members have arrived as yet. It is not known that 
any very special feature of great public interest will characterise 
the coming meeting of the British Association. 








MESSRS. HAYWARD TYLER AND CO.’S COM- 
POUND MILL ENGINE. 

Messrs. Haywarp TYLER AND Co. have just completed for 
the Howrah Jute Mills, India, under the superintendence and 
direction of Mr. W. F. Batho, of Westminster-chambers, a 
compound condensing mill engine, fitted with their patent 





which lay at the root of the various improvements invented by Mr. 
Perkins was, in the first place, the use of extremely high-pres: 
steam ; and in the second place, the use of fresh soft water 
mgr perce gay eee yen apm 
was but little replenishi e i supply necessary. e 
investigation of the profitable application to mechanical nee 
of extremely high-pressure steam was a matter which had been 
hereditary in the family of Mr. Perkins, for his grandfather was 
the inventor ef what was scarcely more than a toy—an ay 
ingenious toy, which was well known 30 or 40 years ago, and whic 
he (Mr. Wills) recollected seeing in his boyhood, and which 
some of the jury might have seen exhibited in the Polytechnic, 
in London—Perkins’ steam gun—in which by high pressure of 
steam the result which was ordinarily got from the explosion 
of compounds was secured, Mr. Perkins had followed in 
the footsteps of his grandfather and father, and he became 
convinced many years ago that great economy would result both in 
wear and tear, and that there would be t economy of fuel, by 
use of high-pressure steam—steam with many times the amount 
of pressure that was ordinarily used in high-pressure engines. The 
first thing which became necessary was to construct a totally new 
kind of boiler, because it was obvious that boilers of the ordinary 
construction never could stand such pressure as Mr, Perkins 
wished to put upon them, namely, from 200 lb. to 300 Ib., and 
even up to 500 lb. per square inch. Accordingly, Mr. Perkins con- 
ceived the notion of making these boilers tubular, and making 
them tubular in exactly the inverse sense in which we generaliy 
understand a tubular boiler. In an ordinary tubular boiler the 
tubes which carried the heated air — through the boiler and 
.were surrounded by the water which was to be turned into steam. 
By Mr. Perkins’ processs this was reversed. The heated air was 
carried outside the tubes, and the water to be turned into steam 
was placed within the tubes. Mr. Perkins constructed tubes with 
a diameter of 3in., and with tubes of that diameter the necessary 
strength was practically attainable. The tubes were tested by 
hydraulic power up to 3000 lb. per square inch, and no tube was 
used which did not undergo that pressure. Mr. Perkins thus 
overcame one difficulty, and he was thus also to get the means of 
obtaining safely, within the walls of iron, the water which war 
necessary to produce this very high pressure. That idea once 
grasped, a great practical difficulty occurred, namely that 
of fastening tubes of this sort into plates which must 
hold them, and maintain the necessary connection between 
these tubes in such a manner as to be as strong as the 
tubes themselves. The first patent which formed the 
subject of agreement in this case was taken out on the 
27th fam, 1868, and was for an improved means of fastening 
these tubes—connecting them together and fastening them in the 
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(Rider) variable automatic expansion valve gear. The engine 
is very strongly made, with best steel crank-shaft, piston-rod, 
pins, and valve-rods, to work up to 90 Ib. initial pressure and at 
a high piston speed. The engine is compounded on the Woolf 
principle, with 17in. high-pressure cylinder, 28in. low-pressure 
cylinder, and 36in. stroke, on the same rod. The slide-valves are 
operated by the same eccentric and rod for both cylinders, and 
the high-pressure cylinder is fitted with a further variable auto- 
matic expansion valve on the back of the lower valve, and 
operated by its own eccentric. Every attention has been paid 
to economy in working, by thoroughly lagging the cylinders to 
prevent radiation. The condenser is on the jet principle, with 
lift pump of large dimensions attached, on account of heat of 
climate, The pump is operated by a bell crank, driven by small 
connecting rods from the cross-head pin. e expansion valve, 
as seen in detail, is a Y section from a hollow cylinder, and 
works in a suitable cylindrical seat on the back of the lower 
valve. The effective breadth, and therefore the point of cut-off 
of the expansion valve, will be regulated by its angular position 
to the lower valve. The angular position of the valve is actuated 
by a lever on the valve spindle operated by the rise and fall of 
the governor balls. Any increase of speed is thus instantaneously 
communicated through the governor to the lever on the expan- 
sion valve spindle, and thus to the valve itself, altering its 
angular position, and therefore its effective breadth, or point of 
cut-off. is arrangement gives an indefinitely large range of 
expansion to the compound engine in question, as it can range 
from full travel in high-pressure cylinder—simply obtaining 
expansion by virtue of compounding—up to an indefinitely early 
cut-off, as the expansion valve will, in its ultimate position, 
actually close the high-pressure ports entirely. 








LEGAL INTELLIGENCE. 


LEEpDs AssizEs—NIsI Privs Court. 
(Before Mr. Justice FIE.D.) 
PERKINS v. THE YORKSHIRE ENGINE COMPANY. 
Mr. WILLs, Q.C., and Mr. Forbes were for the plaintiff ; Mr. 
igby Seymour, Q.C., Mr, Waddy, Q.C., and Mr. Gould for the 
defendants. In opening the case, Mr. Wills said that his client, 
Mr. Loftus Perkins, was a civil engineer, who resided in London, 
He was the inventor and constructor of various devices for the im- 
provement of boilers’ and engines, which were the subject of 


several potimited oe the oa the berm ag 4 
pany, Limited, which company principally in the manu- 
of locomotive engines, and carried on their business in the 
Sheffield, The action was brought upon an 


agreement entered into between defendan 
on te et dav, 2873, ‘The gaont ober, or rather toe prlanpley, 
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plates, which would also hold them. Mr. Wills went on to explain 

the method by which the tubes were fixed to the plates, and then 
| said the next difficulty was a very formidable one. Steam at that 
| — had a temperature of something like 450 or 500 degrees 
' Fah., within a few degrees of the temperature at which metal 
| became red hot, and a cylinder into which the steam was to be in- 
| troduced must be worked without any vegetable matter about it, 

or it would have been impossible to work it. This difficulty was 
| overcome by the construction of a double cylinder, of the form of 

which the jury could have an idea if they thought of a big drum 
| with a large marmalade pot on the top of it. The upper cylinder, 
| represented by the marmalade pot, had no communication with the 
| external air. The upper cylinder needed no stuffing box. The 
| bottom of it was always filled up by the piston. The steam at 

500 Ib. pressure that was to be Tet into the upper cylinder 
there did its duty at that high pressuve, never finding its 
way at all into the lower cylinder. As soon as it did its work, the 
steam was let out by a system of mechanical valves into the larger 
| cylinder, and arrived there at greatly diminished pressure, which it 
| was safe to use with the ordinary mechanical appliances for stuf- 
| fing boxes. The upper cylinder was the only part in which the 
high-pressure steam was introduced. 

His Lordship : What did it do there ? 

Mr. Wills: It pushed the piston down, but never did the up 
stroke. After the steam had done its work at a pressure of say 
from 50 lb. to 70 Ib. per square inch in the larger cylinder, it went 
by virtue of an arrangement which was not new, and which Mr. 
Perkins laid no claim to, but which was called the compound 
engine system, to another cylinder larger still, where the pressure 
was from 20 lb. to 25 Ib. per square inch. After doing the work 
there the steam was taken away in the ordinary course of things 
into the d The d , again, was a peculiarity of 
Mr. Perkins’ invention. By his system the condensing of the 
steam was effected in tubes just as in the boiler, the result being 
that it absolutely bar type all chance of the admixture of water, 
and also prevented the escape of steam, so that it could be used 
over and over again with an amount of waste which was incredibly 
small. By means of this system marine engines which had to use 
salt water could be supplied with fresh water, a few tubes being 
amply sufficient to supply the waste in long Mey There was 
also an enormous economy in the consumption of fuel, Mr. Perkins 
being able to construct the largest engines so as to consume only 
about 14 lb. of fuel per horse-power per hour. That was one 
source of economy. e@ consequence of using the same water 
over and over again ia this way was that they could start with 
distilled water—the purest water that could be got, and grit or 
impurities, which became elements of danger in boilers, were 
prevented from getting in. In the case of marine boilers and 
engines this was 4 very important result. It rendered it absolutely 
unnecessary to depend upon salt water for the supply of the boiler, 
salt water being 9 source of enormous loss, use from the 
moment it got into the circulating cistern to the moment it left it 
was & source of attack upon the integrity of the metal, Wherever 
it got It corroded, and ate away the bolle, Tt alag worked in 








another , because it gave a it of saline matter, 

became C at the bottom fin ofthe ler, and gr 
misch forming an non-conducting coa‘ inside 
the boiler The became as thick as the “4 


te itself, and. made the application of the fire 
vacated under circumstances enorm 

practical results of that was that the life of an 
steam boiler in large steamers from five to seven 


there might be exceptional in which it lasted 
Boilers made b . 
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alteration of any kind. Mr. Perkins having 
fected this arrangement, and tm it satisfactorily in 
1868, he took out the first patent. i 
boundless means, He was a 
father, was carrying on a p’ 
for a houses and churches, in which this new 
principle been brought to bear. He had constructed fiveor six of 
these engines for hi’ f, one of which was placed in a steam-tug, 
and had been working ever since. But it was impossible for him 
to construct these engines at a price which would make them a 
pete Yor Fam and he — _ = 0 ye 
posse: of the necessary capi e was introduced to persons 
connected with the Yorkshire Engine omy oe Limited—a com- 
pany well adapted for his if they i 
out their promise. They large premises, and 
locomotive a week, whick meant a turnover of £150,000 a 
year at least. They had a capital of £200,000, and had 
power to increase that capital to £500,000, therefore it 
was no imprudent step if he was deluded into the belief that 
this company would e the invention a success. Accordingly, 
on the 3lst March, 1872, after six ths’ preliminary investiga- 
tion, during which these gentlemen had full opportunity of satis- 
fying themselves of everything connected with the practical 
character of the invention, a deed was entered into, and it was 
upon that that Mr. Perkins’ complaints were founded. Under that 
deed Mr. Perkins agreed to give these gentlemen an exclusive 
license to work his patent, and shut himself out from the pos- 
sibility of working with other people, They covenanted that he 
should have 10 per cent. royalty upon all articles manufactured 
and sold by them under the patent. They covenanted to 
with the manufacture of engines, and to set up such extra 
machinery as might be necessary for the purpose of executing 
orders, The very first thing that was necessary was to construct 
sample engines. They agreed that before September, 1872, they 
would construct two traction engines—one single and the other 
double. They also agreed, before the 1st January, 1873, to con- 
struct a marine engine of 250-horse power nominal, suitable for a 
steamer. The first of these engines, a single traction ame was 
constructed many months after the reasonable peri owed for 
its construction, being finished in December, 1873. But it would 
not work. It never has worked, and it was broken up and 
sold for old iron. The corxpany then pro that, instead of 
constructing a double traction engine, they should construct instead 
a locomotive with tram car attached, suitable for trams in England 
or abroad. Mr. Perkins assented, but with a strong remonstrance. 
That engine had never been completed. It had never been put 
upon the stocks, not a sixpence been ee upon it, and no 
attempt had been made to carry it out. With regard to the con 
struction of the marine engine, Mr. Sacre, the of the 
company, wrote to Mr. Perkins on the 10th of July, 1872, three 
months after the contract should have been begun to be carried out, 
in which he stated that he had endeavoured in every possible way 
to arrange for a ship to fit the engines to, but without success. 
The engines would require a steamer of 2000 tons burthen, and as 
steamers of that burthen carried a large number of passengers an 
objection was raised as to trying engines of such an experimental 
character. They pro to construct an engine of 120-horse 
power, and they undertook to supply a steamer as well as the 
engine. Mr. Perkins accepted the modification, but complained of 
the loss of time in carrying out the ment. 

His Lordship, interrupting, asked what was the case for the 
defence. 

Mr. Seymour said their case was that re that could 
reasonably be expected had been done, and that difficulties 





arose— 

His Lordship said there was a clear breach in point of time, It 
was a very valuable invention, and this agreement was made in 
1872 ; we were now in 1875, and nothing had been done. 

Mr. Seymour said his Lordship had not heard the hi of the 
difficulties they had had to meet; at one time difficul with 

to rd of Trade certificates for ar at another time 
difficulties with regard to packing, in which Mr. Perkins had him- 
self shared. The packing under this high pressure was ex to 
a great strain, and some new invention must be perfected, and it 
was not till January, 1875, that that difficulty was finally overcome 
ty a simple but grand discovery on the part of Mr. Perkins and 

r. Sacre. They had now an order from the Admiralty for marine 
engines, which were being made, and Mr. Perkins wrote a letter 
speaking of the Admiralty order as putting this machinery on its 
trial, and the result would be to satisfy the Government as well as 
the pubiic of the t value of the invertion. 

His Lordship asked if they could not meet together and arrange 
txe matter amicably ? 

Mr. Wills said that if she defendants would relieve the plaintiff 
of the exclusive license they would have a license on the most 
favourable terms. But the plaintiff would do nothing unless he got 
rid of that exclusive license. He was still in the hands of the 
Yorkshire Engine Company. 

After some further conversation, 

His Lordship suggested that counsel should speak to him 
privately saying fourteen years was the life of an inventor, and 
three and a-half had gone already. 

Some further conversation took place, and afterwards his Lord- 
ship and counsel retired. Shortly after returning to the court, 
Mr, Seymour handed to his Lords! pee agreement arrived at. 

His Lordship said he thought this was a very proper arrange- 
ment, He would not make public what it was, but he thought it 
did the directors of the company great credit as well as the parties 
themselves. 

Mr. Seymour said it would of course be taken that they had 
evidence to represent their view of the case. 

His Lordship: The di have shown themselves gentlemen 
in coming forward to meet the matter in a fair and proper spirit. 

A juror was then withdrawn. 

We understand the matter in dispute was referred to Mr. Fitz- 
james Stephen, Q.C., with power to award damages, aud to cancel 
= alter the contract between the parties as he thought fit.—Leeds 

ercury. 











Russian MANvUFACTORIES.—A report recently presented to the 
Technical Society of St. Petersburg shows that a ty portion of 
the manufacturing establishments of Russia are in the hands of 
foreigners. In the district of St. Petersburg, for instance, 
foreigners 28 out of 32; in the province of ‘Moscow, 22 out 
of 47; in the district of Vistula, 6 out of 14; and in the Baltic pro- 
vinces, 21. The total number of works for the construction of 
engines in Russia, without counting the im establishment, is 
167, three-quarters of which number make motives and other 
railway plant, while the remaining quarter 
engines and appliances, and other machines. 
of the establi nts is situate in Poland; next in order come the 
Baltic i then the provinces of the centre and of the south. 
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SPONTANEOUS COMBUSTION OF COAL.. 


Dscay of inflammable substances, when exposed to the action 
of atmospheric oxygen, is, in fact, a very slow combustion. Thus 
for example, a piece of wood which, when burned, would ce 
a rise of perature of 1000d . for say one minute, when 
slowly decaying during say 1000 days, evolve the same 1000 deg. 
of heat; but being di over the length of time over 1000 days 
will only evolve 1 deg. in twenty-four hours, or yyy of a 
degree per minute, a quantity of heat utterly a as it is 
constantly lost in the surrounding atmosphere. Every housekeeper 
knows that decayed wood is next to worthless for fuel, and the 
reason is simply that the heat obtained when sound wood combines 
rapidly with oxygen was lost during the slow combustion or decay. 
It is the same with coal when exposed to the access of the air. 
Under a shed i+ loses, according to the xperiments of Varrenstrass, 
25 per cent. of gas by oxidation and 1(' per cent. of the heat-giving 
power, while when exposed without the —— of any shed, so 
much of the us constituents are oxidised as to cause the coal 
to lose one-third of its original weight, and more than one-half of 
its heating power. Of course during such oxidation heat is 
developed, but if the oxidation goes on slowly, the heat is carried 
off as soon as it generates, and it is only when this carrying off of 
heat or cooling is prevented that the temperature may rise. This 
rise of temperature increases the tendency to oxidation ; as nothing 
promotes more the activity of the oxygen in combining with 
combustible substances than heat, this increased oxidation in 
developes more heat, and thus the action and reaction continuing, 
at last the flame bursts out ; and this is what constitutes sponta- 
neous combustion. 

There are some substances very subject to such a combus- 
tion —for instance, vegetable and animal oils, especially drying oils. 
Thus, linseed oil—the drying of which is oxidation—when 
poured upon a heap of sawdust or rags, placed so that the air has 
access to the interior, will in a few hours break out in flames; if 
the air is excluded this will not take place—free access of air cr 
ventilation is y. When, however, the sawdust and rags 
are not placed in a single heap, but are spread over the ground, so 
that the heat developed can diffuse itself by radiation, spontaneous 
combustion will be prevented; notwithstanding the continued 
oxidation promoted by the free access of air, the mass will be kept 
cool by the constant radiation of heat from the large surface 
exposed, 

This is an important bint in regard to the treatment of sub- 
stances subject to spont busti If it is impossible to 
spread them out so as to expose a large surface, and they have 
to be confined to a small space, as in the case in loading ships with 
such materials, ventilation must be prevented, as it is not practical 
to make it so active that the heat will be carried off more rapid y 
as it is developed by oxidation. In a blast furnace the heat 
increases in proportion to the force of ventilation, and what takes 
place there at a high temperature takes place at a lower tempera- 
ture in the incipient stage of spontan ubust 

The caves of spontaneous combustion of bituminous coal are so 
manifold and well authenticated that it is really a sign of utter 
ignorance of the facts taught by — to deny it. We have 
had it in coal yards as well as on rd of ships; and where it 
took place, a large mass of coal, say several thousand tons, were 
placed, not on the ground, but on a’ wooden floor, where air had 
access from below and a steady upward air current took place through 
the interstices of the coal. Of course the coal lost its gaseous con- 
stituents by oxidation, as proved by the observation of Varren 
strass referred to above. The oxidation by necessity developed 
heat, and as the heat could not escape from the interior of the large 
mass, the temperature was constantly raised until at last combustion 
at the usual high temperature was established. 

The Insurance Monitor states that ‘‘a few months ago a coal- 
ship in the Pacific was only rescued from destruction by a 
thorough turning over of the cargo, allowing the surplus heat to 
escape.” This is, inthe first place, a very indefinite statement, 
ahochutily devoid of proof; and. in the second place if true, the 
turning over of such material allows the heat to escape by radia- 
tion, while an increased ventilation alone would not allow this. 
Coal in mines, before shafts have been sunk, never ignites by spon- 
taneous combustion ; it is only when, by the sinking of shafts, 
ventilation has. been established, that we hear of fires in coal 
mines ; and if we can lock up the coal in a vessel as tightly as it is 
in amine before the shafts have been sunk, the coal will 
perfectly safe, and this none of our antagonists dare deny. 

We ought not to omit mentioning that our view has been 
accepted and acted upon in England, and an apparatus patented 
intended to make carbonic acid gas and introduce it into the 
bottom of the cargo of coal. Itis highly probable that it will meet 
with favour and be used on board of vessels transporting coal at 
great distances. 

It is a significant fact that no fires have occurred on board of 
coal-vessels transporting coal across the Atlantic, or on any voyage 
requiring no more time, gut have often taken place on board 
vessels going to the East Indies, California, and in general 
distances requiring more than forty days. Of course where the 
action of atmospheric oxygen on coal in large bulk can only raise 
the temperature of the interior 10 deg. Fah. per day, it will in 
forty days, when starting at 80 deg., be only 480 deg. ; but 
evidently then the great danger commences, and it is clear how 

eat an element time must be in this physical operation.—U.S. 
Dondvduew and Builder. 

















SovrH Kenstncton MuseumM.—Visitors during the week ending 
August 14th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,370; mercantile marine and other 
collections, 2110, On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 2027; mercantile 
marine and other collections, 157. Total, 16,664. Average of 
corresponding week in former years, 14,366. Total from the 
opening of the Museum, 14,469,881. Patent Office Museum, 
5137, Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,235,287. 


ENGLISH WORKMEN AND MANUFACTORIES IN Russ1a.—Notwith- 
standing several soane cautions from the English Em in 
Russia, advising English artisans to steer clear of St. Petersburg 
and other parts of the Muscovite dominions, numbers of our best 
workmen are over there, and are continually arriving at Moscow, 
St. Petersburg, and neighbouring places. It further appears, from 
a report recently presented to the Technical Society of St. Peters- 
burg, that a large portion of the manufacturing establishments of 
Russia are in the hands of foreigners, the majority being English. 
In the district of St. Petersburg, for instance, foreigners possess 
a out of thirty-two; in the province of Mo<cow, twenty- 
two out of forty-seven; in the district of the Vistula, six out of 
fourteen; and in the Baltic provinces, twenty-one. The total 
number of works for the construction of engines, without counting 
the Imperial Works, is 167, three-quarters of which number make 
locomotives and other railway plant, as well as marine steam 
engines and building ironwork. The larger portion of these foreign 
works is situate in Poland; next in order come the Baltic provinces, 
then the provinces of the centre and of the south. The 167 
establishments possess 422 engines and 476 boilers, of a total force 
of 6162-horse power, employing 41,382 workmen. These consume 
yearly 133, tons of pig iron, 164,898 tons of wrought iron, and 
127,000 tons of fuel, of which about 100,000 tons consist of coal 
and coke. An English manufacturing chemist, who has been in 
Moscow for some years, is also about establishing yo chemical 
and soap works at Moscow; and whilst the Imperial Government 
are encouragin; 5 foreigners to settle in Russia, the workmen are 

laced under the most arbitrary laws, and find it of no use appealing 

their embassies for redress and protection, for the workmen 

become naturalised Russians, and are treated as such. The pay is 
good, — Builder, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


1775. Improvements in Burip1xc Sutps and in Prope.tive them, Henry 

bt oolcott, Charing Cross Hospital, Agar-street, Strand, London.— 
‘ay, 1875. 

2146. Improvements in Rattway Coupiines, Johanu Heinrich Cohrs, 
Steinstrasse, Hamburgh.—11th June, 1875. 

2434. Improvements in apparatus for and in the method of SicnaLLina 
BETWEEN Parts of a Rattway TRAIN, a of which apparatus are 
applicable to or for other purposes, William Stroudley and Steph 
Rusbridge, Brighton.—6th July, 1875. 

2537. Improved mechanism for Currinc and Scrracmsa Meta., Woop, 
and like surfaces, John Paterson Smith, Glasgow, Lanarkshire, N.B.— 


15th July, 1875. 
559. Imp ti the fact of Sucpuate of Copper, James 
Hawke Dennis, Liverpool.—17th July, 1875. 
2583. Imp its applicable to PLayina Carps, Isaac Levy, Chalcott- 
terrace, London.—20th July, 1875. 
2622. Saip Savina Macnineg, Charles Frederick Cooper, Alfred-terrace, 
Boston-road, Hanwell, Middlesex.—23rd Ju/y, 1875. 
2641. Improvements in Compinc Macuines, Samuel Bairstow Walmsley, 
Bradford, Yorkshire.—24th July, 1875. 
2650. A new or improved machine for Reaptne and Mow1ne, Florian von 
Grubinski, Warsaw, Poland.—26th July, 1875. 
2652. Improved y= or means designed to secure the ConsuMPTION 
of Smoke from the furnaces of steam boilers, Enoch Singleton, Brig- 














— Yorkshire 

2654. Improvements in Weavinc, James Fleming Brown, Glasgow, 

Lanarkshire, N'B. ’ ; 4 

2656. Improvements in Pavements, Roaps, and Ways, Robert Davison, 
High-street, Shoreditch, London, and Bernard Peard Walker, Birming- 
ham, and Henry James Hainge, Albert-road, Aston. 

2658. I ts in hinery for P. Bricks or other plastic 
forms, "Thomas Titley, Leeds. 

2660. Improvements in AxLes for CARRIAGES, John Grice, Birmingham 

2663. Improved machinery for Makinc Paper and Paper Faprics, Walter 
Ibbotson, Cartmell, Lancashire.—27th July, 1875. 

2664. Improved Tickets for RatLway, STEAM-BoaATS, and other like pur- 
poses, William Robert Lake, Seuthampton-buildings, London.—A com- 
communication from James H. Roas, Buffalo, New York, U.S. 

2665. An improved method and apparatus for Savine Lire at Sea, Thomas 
Arthur Dillon, Lower Sherard-street, Dublin. 

3. Improvements in Steam and other Encines, Thomas Messenger and 
George Dundas Churchward, Dover. 

2668. Certain improvements in Hicu-pressure STEAM, WATER, or other 
Vatves, John Arthur Lawledge Spikes, Handsworth, Staffordshire. 

2669. Improvements in the manufacture of BicuromaTe of Porasu and 
in the manufacture of Iopive and Bromine, Christian Heinzerling, 
Glasgow, Lanarkshire, N.B. 

2670. Improvements in apparatus for Lusricatinc SpinpLes and 
JouRNALS, James Hindley, Higher Openshaw, near Manchester. 

2671. Improved Tickets for Rattway, SteaM-BoaT, and other like pur- 
poses, 7 designed for long journeys over different railways, or 
partly by rail and partly by water, William Robert Lake, Southampton- 

uildings, London.—A communication from James H. Ross, Buffalo, 
New York, U.S. 

2672. Improvements in Pires for Smokine Topacco, William John Half- 
penny, London. 

2673. Improvements in BREECH-LOADING Guns, William Augustus Riches, 
Norwich, 

2674. Improvements in Weavine, and in apparatus employed therefor, 
John Overend Evans, Manchester. 

75. Improvements in the TREATMENT of Srwace, and in the manufac- 
ture of manure therefrom, John Hanson, Savile-town, near Dewsbury, 
Yorkshire. 

2676. Improvements in Cuarr-cuTTinc MacuHINes, which improvements 
are a to other descriptions of machinery, John Whitaker, 
Rhuddlan, near Rhyl, Flint, North Wales. 

2677. Improvements in the construction of Wacovs or Corves for Carry- 
ina Coats, CLay, SAND, Ores, or other materials, Robert Hudson, 
Gildersome, near Leeds. 

2678. An improved process and apparatus for Apsorpinc the Acip 
Vapours evolved in various cl ical factures, Henry Rayner, 
——_ and William Crookes,.Mornington-road, Regent’s Park, 

ndon. 

2680. Improvements in Gas CHANDELIERS, John Charles Meason, Bir- 
mingham.—28th July, 1875. 

2682. Improvements in the construction of Presses for PLATE PRINTING, 
and in apparatus for CLeaninc and Po.isuinc PLaTEs used in connec- 
tion therewith, Robert Wilmot Wilkinson, Farringdon-road, London. 

2683. A new or improved Lime-Licnt Apparatus for DissoLvine Views, 
William Charles Hughes, Hoxton-street, London. 

2684. Improvements in Rotiisc Mitis, John Imray, Southampton- 
buildings, Chancery-lane, London.—A communication from Ignatius 
Hain, Pittsburgh, Pennsylvania, U.S. 

2685. Improvements in the manufacture of Gas, Thomas Boverton Red- 
wood, Fairlawn, North Finchley, Middlesex. 

2686. A new or improved TuRNIP-THINNING MACHINE, which is also 
applicable for roeting and shawing turnips, Richard Bickerton and 
Ralph Bickerton, Berwick-upon-Tweed. 

2688. Improvements in and applicable to Rerricerators and refrigerat- 
ing apparatus, David McGregor Foster, Water-street, Liverpool. 

2690. Impr nents in the ture of SuLpHurRic Acip, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from C. L. 
Vogt, Brackwede, Westphalia, Germany. 

2691. Improvements in Woopen’Structores, and in the utilising of 
waste material employed therefor, Hugo Westman, Birmingham. 

2692, Improvements in means or apparatus for CLEANING SEEDs and such 
like substances, William Bone, Framlingham, Suffolk.—29th July, 1875. 

2693. A new or improved machine for Makino-up Sticks of FireEwoop 
— — James Frederick Lackersteen, Southampton-buildings, 
—London. 

2694. Improvements in apparatus for Ruppinc, FLEesuino, ScuppiNa, 
Scourtne, and Srrikinc Skins, Hipes, and Leatuer, George Yate 
Pitts, Tranmere, Chester. 

2695. Iraprovements in Burrers for Raitway ENGINEs, CARRIAGES, 
ine ms and Station Burrers, Richard Charles Stone, Cannon-street, 

mdon. 

2697. Improvements in instruments or apparatus for AscCERTAINING and 
InpicatTine Distances, Frederick Young, Brodrick Hudleston, and 
Henry Crisp, Gracechurch-street, London. 

2698. Certain improvements in Steam Generators, Robert Renshaw, 
Manchester. — A communication from David Renshaw, Cohasset, 
Norfolk, Massachusetts, U.S. 

2700. Improvements in SHEATHING IRoN Suips and other vessels, Philip 
Maurice Muntz, West Bromwich, Staffordshire. 

2701. Improvements in instruments, commonly called HypromMeters, for 
TestinG the Speciric Gravity of Liquips, James Joseph Hicks, 
Hatton-garden, London. 

2702. Improvements in means or ap} tus employed in Borrtine Beer 
and other liquids, Alexander William Gillman and Samuel Spencer, 
Southwark. 

2704. Improvements in BREECH-LOADING FiRE-arMs, Ernst Engel, 
St. Petersburgh, Russia. 

2705. Improvements in connecting and disconnecting apparatus applicable 
to PoLe-Heaps or Craps for CarriaGes and VEHICLES, and to other 
uses, George Bray, jun., Deptford, Kent. 

27:6. Improvements in treating certain descriptions of Wine, to Improve 
a Qua.ity, Arthur Hill Hassall and Otto Hehner, Ventnor, Isle of 

ight. 

2707. Improvements in Gatvanic Batreries, William Marston Warden, 
John Muirhead, and Josiah Latimer Clark, Regent-street, Westminster. 
708. Improvements in ——— for PLovGHING or CuLtivatiIne Lanp by 
Stream Power, Samuel William Blyth, Great Slamseys, near Braintree, 
Essex. — 30th July, 1875. 

2709. Improvements in machinery and patterns for MouLp1no TooTHED 
Wueets and other circular articles of metals, Thomas Billington and 
Charles Darbyshire, Blackburn. 

2711. Improvements in STONE-BREAKING and CrusHine Macuines, William 
Haden, Cliff-hill Quarries, Markfield, near Leicester. 

2712. Improved means of Preserviye Beers, and of recovering sour or 
turned beers and similar liquids; also milk and solid bodies requiring 
to be preserved, and ap; tus for the purpose, Christopher Benjamin 
Gibbons and Richard Allison, Ipswich, Suffolk. 

2713. Improvements in Recoverine Surptius Inpico from TexTILe MATE 
RIALS or Fasrics, John Auchinvole, Glasgcw, Lanarkshire, N.B.—A 
communication from Camille Bouhon, Ensival, Belgium. 

2714. Improvements in the construction of Spinninc MuLEs and Twiners 
for Spinntxo and Dovsiina Corton and other fibrous substances, 
Henry Baxter and Luke Rushworth, Hollinwood, and Henry Clough, 
Failsworth, Lancashire. 

2716. A new or improved machine for Tarnntnoc Out TurniPs and similar 
crops, Andrew Shearer and David Williamson, Garlieston, Wigton, N.B. 

2717. I its in hi or apparatus for CrusHING, BREAKING, 




















and Putverisina Harp and BRITTLE Supstances, Henry Rowland 
en, 
2718. Improvements in Drepatnc Macutnes, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Cyrin Leandre 
Van der Elst, Paris, 


2719. Improvements in apparatus for Suckiine or Feepinc Youna 


Anrma.s, Isaac Brookes and William _ oe 
2720. Im in yang for Drittine and Borne, James 
Dodge, .—Blst July, 1875. 
2721. Improvementsin Compressep Air Brakes for Rartway Trains, and 
in for compressing air for same, w! are 
ble for other , James Steel, Glasgow, Lanarkshire, N.B. 
2722. Improvements EECH-LOADING MECHANISM for SincLE and 
Mutti-BaRRELLED Fire-arms, Godfrey Anthony Ermen, Eccles, Lanca- 


2723. Improvements in SappLe Girtus for Horses, William Henry 
Cannon-street, London.—A communication from Alois Steinbach an 
Co., Vienna, Austria. 

2724. a ee ge in Faprics mape on the Twist Lack Macutne, 
Edwin Pickerill, Lenton, Nottinghamshire. —2nd August, 1875. 

“epaties engaged terdee lsary Aiken, Vath, Bieting, oo 
a) emp!o erefor, Henry Aitken, > » ani 
William Young, Cli , Renfrew, N.B. 

2731. Improvements in the manufacture of Ware Picments, Francois 

Victor , Brussels, Belgium. 

2733. Improvements in the construction of the Permanent Way of 
Rartways, Benjamin Atkinson, Stockport, Cheshire. 

2737. Improvements in Cuttine Screw Taps and Dries, and in apparatus 
me le to lathes for that purpose, John Imray, Southam - 

London.—A communication from Henry E. Boyd, Pitts 4 
Pennsylvania, U.S. 

2739. Improvements in VENTILATING Buriprnos, and in a! tus con- 
nected therewith, James Livesey, Victoria-chambers, Westminster.— 
3rd August, 1875. 


Inventions Protected for Six Months on the Deposit of 
Complete Specification. 

2740. Improvep Raitway SicnaLiise Apparatus, William Clark, Chan- 
cery-lane, London.— A communication from David Rousseau, New 
York, U.S.—4th August, 1875. 

2774. Improvements in pitman or connecting-rod Brartnos for Harvest- 
ino or other machines, William Robert Lake, Southampton-buildings, 
London.—A communication from George W. Hai m, Lansing, 
Michigan, U.8S.—5th August, 1875. 











Patents on which the Stamp Duty of £50 has been Paid. 


2338. Lusricatinc AxLe Boxes, Daniel Kinnear Clark, Buckingham- 
street, Adelphi, London.—6th August, 1872. 

2507. SappLEs, John Clay, Yardley, Worcestershire.—23rd August, 1872. 

2393. Protrectine the Face and Heap, and Permirrinc Respiration in 

laces where the ATMOSPHERE is CHARGED with Noxious Gases, &c., 
muel Barton, Cannon-street, London.—1l th August, 1872. 

2431. TREATING Fiprous SugsTances, Thomas Routledge, Ford Works, 
near Sunderland.—15th August, 1872. 

2556. ATTACHING TiLEs to SuRFAcEs, George Grainger, Worcester.—28th 
Angust, 1872. 

2406. REFRIGERATING Apparatus, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London.—13th August, 1872. 

2408. CooLina Tooxs, Joshua Horton, Glasgow, Lanarkshire, N.B.—13th 
August, 1872. 

2429 Preparino, &c., Faprics, Thomas James Denne and August Hent- 
schel, Phoenix Works, Cambridge-road, Mile-end, London. — lith 
August, 1872. 

2567. Sewino Macurines, &c., Henry Cyrus Symons, George-street, Black- 
friars-road, Surrey.—29th August, 1872. 





Patents on which the Stamp Duty of £100 has been Paid 
2544. Disinrectina CLoruine, &c., George Nelson, Leeds.—l4th August, 
1868 


2536. DecorTIcaTING Grain, Hakan Steff: , Brompton, and Jonah 
Hadley, City Flour Mills, Upper Thames-street, London.—13th August, 
868. 


1868. 
2831. Pumprina Enornes, Martin Benson, Hinde-street, Manchester- 
square, London.—15th September, 1868. 





Notices of Intention to Proceed with Patents. 


1192. Compintnc Metats for Cutrers for Bortno, &., John Lynam 
Manchester. 

1195. Manure, Francis George Whitwham, Cannon-street, London.—A 
communication from Francois Alcidi Bonnefin.—2nd April, 1875. 

1215. Boots and Suogs, James Oakey, Stroud.—3rd April, 1875. 

1225. Lamps, Walter Carr, pe Holloway.—5th April, 1875, 

1237. Pipes for Smoxino, Charles August Constantin Eckhold, Green- 
street, Leicester-square, London.—6th April, 1875. 

1251. Rock Dritts, James Ker Gulland, Westminster-chambers, Victoria- 
street, London. 

1256. Spanner, John Atherton, Sheffield. 

1261. AsH-pans, Sigmund Goldstein, Manchester. 

1262. WaTER-cLosets and Urinats, Henry Saxon Snell, Southampton- 
buildings, London. 

1263. InpicaTiInG the SEPARATING, and Stoppina Trans, James Turner, 

nithampton-buildings, London.—7th April, 1875. 

1271. Carpine Enornes, &c., Evan Leigh and Evan Arthur Leigh, Man- 
chester. 

1272. Batance, Placide Nezeraux, Paris. 

1276. Mixine O1ts with VarnisH, &c., Maximilian Zingler, Buckland- 
crescent, Belsize Park, Lendon. 

1280. Tramway Cars, &c., Robert Brown, Tollington-road, London.—8th 
April, 1875. 

1280. Furnaces, Ellis Butterworth, Calder Cottage, near Rochdale. 

1292. Tites for Buitpinc, Thomas Wise Conway, Wareham.—9th April, 





1875. 

1314. GarRDEN Enotes, John Sanders Stevens, Princes-street, Leicester- 
square, London.—10th April, 1875. 

1321. PuppLinc Apparatus, George Alfred Clough and Charles Ridealgh, 
Stockton-on-Tees.—12th April, 1875. 

1324. Serine Ear-rino, F i Xaver Ferdi lus, Heilborn, Bir- 


mingham. 

1328, ConcerTtNnas, &c., Frederic William Doerfel Steinfelser, Klingenthal, 
Saxony.—12th April, 1875. 

1834 PREPARING Flowers for ORNAMENTAL Purposes, Frederick Arthur 
Russel Fenton, Bayswater, London. 

1341. ComBine Woot, &c., John Cure and Christopher Bradley, Bradford. 
—13th April, 1875. 

1343. Removine IncrustaTion from Borers of Steam Enarnes, Vittoria 
Felice, Rome. 

1349. Looms for Weavina, John Collier and John Marsden, Halifax. 

1351. TreaTING Fax, &c., Ric! Davison, Ballymena. 

1356. Hames for Horses, Percy Jonathan Sturges Harlow, Birmingham. 
—l4th April, 1875. 

1867. Gavaine Suppty of Water for Fiusnina Ciosets, &c., Benjamin 
Harries, Commercial-road, Landport. 

1368. yPuRIFiIcaTION of WaTER, &c., Thomas Spencer, Euston-square, 


London. 
1369. Coox1ne Stoves, David Pitcairn Wright, Birmingham.—15th April, 
1875. 


1383. Watcu Pockets, Albert Porter, Maidstone. 

1387. Om Cans, Joseph Kaye, Kirkstall, William Cecil Slingsby and 
William Leigh, Carleton. 

1395. WasHinG Macuings, Joseph Anthony Mason, Station-street, Burton- 
on-Trent.—16th April, 1875. 

1425. Cicars, James Bear, Cable-street, St. George-in-the-East, London. 
—19th April, 1875. 

1457. Drvina Ciorn, &c., Alfred Vincent Newton, Chancery-lane, 
London.—A communication from Isaac Emerson Palmer.—2lst April, 
1875. 

1484. Manure, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Henri Olivier Prosper Lissagary.—22nd April, 
1875. 

1539. Steam GENERATORS, &c., George Plant, Miles Platting, Manchester. 
—27th April, 1875. 

1558. ManoractureE of Sucar from Sucar Canes, &c., Bristow Hunt, 
Serle-street, Lincoln’s-inn, London.—A communication from Alvaro 
Francisco Carlos Reynoso. 

1560. TransmMiTTING Motive Power, Claude Désiré Goubert and Jean 
Noel Mon: , Boulevard de Strasbourg, Paris. 

1563. Tra Lanp, David Greig, Steam Plough Works, Leeds.—2s8th 
April, 1875. 

1584. Dye.e, &c., Carl Alexander Martius, Berlir. 

1585. StRiINcED Musical InsTRUMENTS, James Buillie Hamilton, George 
Edward Wade, Richard William Okes-Voysey, and Arthur James 
Balfour, Greek-street, Soho, London.—29th April, 1875. 

1600. Lire Rarts, George Frederick Parratt, Wilton-street, Grosvenor- 
place, London. 

16.4. MANUFACTURE of Rep Sutpaipe of Mercury, Alexander Melville 
Clark, Chancery-lane, London.—A communication from William Jules 
Grawitz.—30th April, 1875. 

1620. ANILINE BLack for Printine, &c., Alexander Melville Clark, Chan- 
cery-lane, London — A communication from William Jules Samuel 
Grawitz.—lst May, 1875. 

1653. Hawpies for Teapots, Matthew John Hart, Great Barr-strect, 

ham.—4th May, 1875. : 

1748. Ratcuet Reoutator for VenTiLators, &c., Alexander Melvil'e 

-lane, London, — A communication from John T. 








Clark, Chancery: 
O’Donoghue.—11th May, 1875. 
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1889. Piston Pack: Alexander Melville 
A junication Paul 22nd 1875. 


—A comm! 

1939. SusPenpine Surps’ Capris, &c., alker, Queen Victoria- 
street, London.—27th May, 1875. 

2174. DecomPposinc AMMONIACAL Wirth, 


DIsTILLa Frank Frankfort-on- 
bm; i communication from Gustav Theador Gerlach.—léth 
2309. 


George Tomlinson 
7. Bac F. George Haseltine, Southampton balding, sed London. 

2314. Bac Fasteners » 
sch communication from Asher Moon Miller and Charles Grey Hill — 

‘une, 1875. 

2429, Surps, &c., William Hodgson Potter, Liverpool.—5th July, 1875. 

2454, wy William Stroudley and Stephen Rusoridge, Brighton. 
--6th ay, 5. 

2486. Manvuracrure of Sucar into Lumps or Bars, Tomlinson 
Bousfield, Sutton. — A communication from Reinhold Kohrig and 
Robert Pzillas.—10th July, 1875. 

2512. CaxcrnaTion of Poor and other Ores, Thomas John Barnard, 

t, Plymouth. —16th July, 1875. 
2551. Fittine and Corkine Borries, Allan Macdonell, Newry.—18th 


Y, 5. 
2576. Recutatina the Motion of Papp.e-wHeEts, &c., William Wood, 
Paisley, and John Wells, Pattick, Lanark, N.B.—20th July, 1875. 
2579. Detivertne Liquips from Hose, &c., James Tweedale, McLaren- 
terrace, Edinburgh. 
2603. Ney wm Joseph Monteith, Carstairs House, Lanarkshire, N.B. 
—2lst July, 1875. 
. ALLowine Steam to Escape when the Water is Too Low, Samuel 
Hallam, West Gorton, and John William Lamb, Manchester. 
2610. Discuarcine, &c., Gas Retorts, William John Warner, South 
elds. —22nd July, 1875. 
2624. Propettie Vessets, &c., Joseph Alfred Novello, Berners-street, 
London. —23rd July, 1875. 
2629. Bixpine Grain-Straws, &c., William McIntyre Cranston, Worship- 
street, Finsbury, London. — A communication from Walter Abbott 


a | ~aeaae Castes, Francis Robert Lucas, Old Broad-street, 

ndon. 

—" Sienatiina in Trarys, Martyn John Roberts, Bath.—24th July, 
1875. 


2644. Bossin Net, &c., Macuines, George Beardsley, Nottingham. 

2648. Kyittjnc Macuinery, Samuel Frith, Leicester.—26th July, 1875. 

2656. Pavements, &c., Robert Davison, High-street, Shoreditch, Bernard 
Peard Walker, Birmingham, and Henry James Hainge, Albert-road, 
Aston 


2658. Pressine Bricks, &c., Thomas Titley, Leeds.—27th July, 1875. 

2634, Tickets for Rartways, &c , William Robert Lake, Southampton- 
buildings, London.—A communication from James H. Ross. 

2669. Bichromarte, &c., Christian a 

2671. Tickets for Raitw:ys, &c., William bert Lake, Southampton- 
buildings, London.—A communication from James H. Ross. 

2674. Weavine, &c., John Overend Evans, Manchester. — 28th July, 
1875. 


ton-buildings, Chancery- 





2684. Rottrsc Miiis, John Imray, South 
lane, London.—A ication from Ignatius Hahn. 

2685. Gas, Thomas Boverton Redwood, Fairlawn, North Finchley.—29th 
July, 1875. 

2702. Borriinc Beer, &c., Alexander William Gillmann and Samuel 
Spencer, Castle Brewery, St. George's ‘road, Southwark. 

= BREECH-LOADING Fire-arMs, Ernst Engel, St. Petersburgh.—80th 

uly, 1875. 

2709. MouLpinc TootHep WHEELS, &c., Thomas Billington and Charles 
Darbyshire, Blackburn. 

2714. spinwine and Dovustine Corron, Henry Baxter and Luke Rush- 
worth, Hollinwood, and Henry Clough, Failsworth. 

2717. Crusuinc Harp Susstayces, Henry Rowland Marsden, Leeds.— 
Blst July, 1875. 

2725. Gas, Henry Aitkin, Falkirk, and William Young, Clippens. 

2737. Cuttine Digs, &c., John Imray, Southampton-buildings, Chancery- 

ane, London.—A communication from Henry E. Boyd. 

2739. VeNnTILATING BurLpincs, James Livesey, Victoria-chambers, West- 
minster.— 3rd August, 1875. 

2740. Exscrric SicgNaxiine, William Clark, Chancery-lane, London.—A 
communication from David Rosseau.—4th August, 1875. 

2774. ConnecTinG-Rop Bearinos, &c., William Robert Lake, South- 
ampton-buildings, London.—A communication from George W. Harri- 
son.—5th August, 1875. 











All persons having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such applications 
= - office of the Commissioners of Patents within twenty-one days of 

ts date. 
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ABSTRACTS OF SPECIFICATIONS. 


366. Prerarinc, Sprnninc, AND Dovusiine, J. Elce, Manchester.—Dated 
lst February, 1875. 

This invention consists in an improved back stop motion applicable to 
drawing frames and other machines that are fed with slivers, slubbings, 
or rovings ; also in imparting a false twist to slivers, slubbings, or rovings 
as they pass from one drawing roller to another in preparing and spin- 
ning machines or from a porcupine roller to a Mog of drawing rollers ; 
also in bushing the upper end of the tubes fixed in the copping or me | 
riuils in which the spindles o! hi lor pre ring spinning an 
doubling revolve : also in providing for the lubrication of such bushes by 
means of a spiral groove. 

368. Stream Boiters, J. Shaw, Low Walker-on-Tyne.—Dated lst February, 
1875. 


According to this invention a steam boiler is constructed of a pair of 
ejuiland eee ae or sections. Kach section consists of a cylindrical 
or other shaped ng, in the lower part of which is a cylindrical fire-box 
extending through the section, above which are fire tubes extending 
through the section. The two sections are set back to back with an en- 
closed space between them, into which the flames from the fire-grates of 
both sections issue and whence they pass into the fire tubes above, issu- 
ing into an up-take in the front of each section which may lead into a 
chimney common to both sections. Both sections communicate with one 
and the same steam chamber at top by means of pipes provided with 
shut-off valves. 

339. Covettnc Rattway Carriaces,'J. Bath, King William-street, London. 
—Dated lst February, 1875. 

This invention has for its ebject an improved method of coupling or 
connecting the carriages of a train together, in addition to the ordinary 
coupling or otherwise, so that should an accident occur to the axles or 
wheels of either of the intermediate carriages of the train it will be sup- 
ported by the adjoining carriages to which it is connected, and thus pre- 
vented from sinking or leaving the line of railway owing to its want of 
support upon either or all of its wheels. 

373. Manures, H. Y. D. Scott, Ealung.—Dated 1st February, 1875. 

The object of this invention is the production from fecal matters of 
manures sufficientl tiated to a ready market without 
the creation of a nuisance in the process. Instead of employing deodor- 
ants of a buikyand, as respects fertilising properties, inert nature, the 
inventor makes use in some of the closets of ceal soot which tai 








pm pete pet ee we so that a single 

ty the thickness ot the mut suayr be tothe “nicety ; the 
cul ; 

teesevdiaie" bang aie cadiedie compound and also to barrel 


peg ke aye fee And further in a novel method of mount- 
ing winch handles —_ these and similar agricultural machines 
worked by hand, so that shaft may in case of two handles ap- 
«ee 
+0; 
376. Cuarns on CaBies, H. Handyside, St. John’s Wood, London.—Dated 
Qnd February, 1875. . 

This invention relates to an improved mode of producing chains or 
whether composed of iron or steel, aud to to be em- 
Sy pecan, ees Se in the chain or 

— A gleenas = op pe bh one & a. 
and it consists :— t, informing the length or piece, say steel, for 
example, of which each link is com with a flat, bevelled, or 


or 
link required, its flat, tapered, or bevelled surfaces will overlap and be 
in contact with each other ; and whilst in this position they are brazed 
or otherwise ted togeth 8 dly, in casting the links afd sub- 
sequently annealing either the steel or iron of which the links have been 
cast. 





377. Rarsine, Securine, anp Lowertne Suips’ Boats, &c., H. H. Share, 
Penryn, and 8. Calley, Kentish Town.—Dated 2nd February, 1875. 

A framework is constructed of iron or other metal, which is secured 
to the outside of the ship by hinges or otherwise, on which the framewerk 
is free to revolve. The other ends of this framework are formed with 
chocks or notches, on which the boat when not in use rests. The said 
framework is to be formed of two sides secured together by cross rods or 
arms, and said sides are constructed so far apart as to take the boat 
between them. From both ends of the boat ay ate are fixed to 
enable the boats to resi in the chocks. Or sliding frame or frames may 
be fixed near the ends of the boat, through which a bolt or bolts secured 
by screws may slide and be with as required. The boat is secured 

tion by ropes or chains fastened to frame or ship's rail or otherwise, 








, and ready to be thrown over-board at a moment's notice. 
Its weight is not over 201b. ; it offers food for 10 days, and other 
invaluable advantages to shipwrecked, or for amusement and exercise on 


861. Contixvous Ramway Brakes, 7. Temple, Newcastle-upon-Tyne.— 
3rd February, 1875. 
The object of this invention is to obviate the luss of time and labour 
pied in ting those that join the brake of 
once seeing to Bn Bite ce Sear an ok 0 ie Sete 1 ae to Comma 
wer to every carriage w! multaneously. A longitudinal shaft 
sovelves tn beastnge suspended foutn thee ematage or teste To each end 
is fixed vertically and on the same axis a plate of metal having projections 
and recesses for a similar plate, 
Seleet tee teed ie anianal ng plates clove their ’ 
'o keep the faces of the conn up to work, hollow 
cylinders containing a s: pose fm ts 
to shorten or le: m as circumstances require. Each set of brakes 
ted together. by a rod. On the axk heel 











in 

and the chains secu! boat and frame may be used hand or suitabl 
winding gear, and the boat lowered by this means. e fi k may 
travel in slide or slides fixed to the ship's side. 


378. Dovste anp Srncie Seavina Stenca Traps, J. B. Buckley and B. 
Stock, Oldham.— Dated 2nd February, 1875. 

The traps are intended to be used for slop stones, streets, washing 
basins, , and in any place where stench traps are required, the 
outer forms a} be and the positions of the pipes _4 pee ge 
through which the li or sewage pass acco’ Z e 
- ry In one ar ad. it, the trap consists of an outer 
vessel having three partitions, two extending from the top to about three- 
fourths of the depth of the vessel, and the last extending from the bottom 
to about one the depth of the vessel, there being an inlet to the 
outer vessel, a cover over the two partitions, and an outlet from the last 
partition to the outside of the vessel. The liquid or sewage passes into 
the outer vessel and rises about midwav, extends about one-fourth above 
the bottoms of the two partitions, and runs off over the top of the last 
partition ; and as there are three partitions containing the liquid or 
sewage, there isa double seal, which eff: \y — the escape of 
any noxious smell or poisonous The single trap consists of an 
outer vessel having two partitions, one extending from the top to about 
three-fourths of the depth of the vessel, and the other extending from the 





are . w 

i ted » vertical drum, around which ® chain passes, the two ends 
being fastened to distant points on the rod. is friction wheel is 

actuated by a similar wheel over the longitu ‘inal shaft. On to 

this shaft is keyed a be wheel wu. ..ing a similar wheel 

itened to the underside of the last-mentioned friction wheel, to which it 

gives motion when the brake power is applied. 

392. Lamp Burners, S. Hughes, Islington, and J. Turner, Victoria Park.— 

Dated 3rd February, 1875. 

This invention has reference to the construction of minerai ofl lamp 
burners with a view to the more economical development of the illum- 
—_— power of the oil or spirit consumed therein, and consists in the 
combination of two or more circular wick-cases or separate burners 
placed at a suitable distance from each other so as to uce separate 
and distinct circular flames, the whole being surrounded by a cone having 
apertures cor di ition wi' tops of the burners. Exterior 








to, and above the cone aforesaid, is placed anether cone pierced with 
holes for the admission of air and having similar to the cone 
first mentioned. Attached to or near the bottom of burner is a shade 


be flat and introduced through curved or icircular shaped opening 
at the bottom = the burner, and raised or lowered by the usual pinions 
or indented wheels. 








bottom to about midway, there being a perforated lid for the 
of the liquid or sewage, and at the bottom, outside the second partition, 
an opening for its escape, and as the liquid or sewage rises above the 
bottom of the first tion and runs off over the top of the second par- 
tition, a trap having a single seal is effectually obtained. 

879. Buttons, W. Read, Brighton.—Dated 2nd February, 1875. 

This invention relates to improved means of attaching buttons to wear- 
ing apparels boots, shoes, and other articles, whereby such buttons are 
more easily and expeditiously attached than by the ordinary process of 
stitching or sewing. ; 
$82. Lamp ror Pararrine O118, &c., A. W. Murray, Dublin.—Dated 2nd 

February, 1875. 

The invention consists of a lamp to be called the ‘‘Manx” or triple 
flame lamp, having three perpendicular flames whose planes converging 
to a centre make angles 120 deg. with each other. 


383. Pepa Harmoniums on Oroaws, F. W. Rider and H. Hutchence, 
Leeds. —Dated 2nd February, 1875. . 

The case forms the seat, bellows and pallets are placed within it ; 
pressure is given to the reeds ~ weights ; pallets are at underside of 
sound ; toe pedals are used for throwing off any stop. 

384. Durevex anp Mu.tirLex TeLecRapns, 7. A. Edison, Newark.—Dated 
2nd February, 1875. 

This invention relates to improvements in telegraph instruments and 
circuits, whereby one wire can be used simultaneously by two operators 
at both terminal stations, one to send and the other to receive, usually 
known as a duplex telegraph ; also one wire can be simultaneously used 
by two operators to transmit and two operators to receive at each end, 
called a quadruplex telegraph. A circuit preserving key brings into 
operation the whole battery or only a portion to operate one set of electro- 
magnetic instruments by the rise and full ,of tension. Another key 
reverses the current without breaking the circuit, and a po! relay 
magnet responds to the reversal. Rheostats, condensers, and induction 
coils are inserted to neutralise static discharges, to equalise and neutralise 
the action of the currents sent on the receiving instruments at that 
station, and leave them free to respond to the currents from the distant 
station, also to establish artificial lines of equal resistance to the main 
line, and thereby to balance the electrical forces. The polarised relay and 
differential electro-magnet operate by local circuits the instrumer.ts that 
receive the ages and indicat e same by sound or marks. At 
intermediate stations the instruments are so as to work to either 
terminal station, or by connecting them a relay is effected, so that on 
long lines the eperator at a terminal station works a relay at an inter- 
mediate station to send to the distant terminal station, and this is used 
either in the duplex or quadruplex telegraphs. 

385. Buiter Patcarne Macuivery, A. V. Newton, Chancery-lane.—A com- 
munication from H. Borchardt, New Haven, U.S8.—Dated 2nd February, 
1875. 

This invention relates to machines for applying patches to cylindrical 
bullets, and consists in a certain combination of devives, by the operation 
of which bullets which may or may not be previously covered with an 
adhesive substance are automatically seized and rolled across a package of 
damped paper or strips cut into appropriate shape, so that the exterior 
strip is taken up by the periphery of each succcssive bullet as it comes 
along and wra) around it. 

8386. TorNING OvER THE Leaves or Music, The Rev. J. Gilmore, Ramagate, 
—Dated 2nd February, 1875. 

This invention consists of an arrangement of and lever operatin, 
rods or guides placed between the leaves of music for the purpose 
enabling the perlormer to turn over the leaves without removing his or 
her hands from the keyboard. ; 

8387. Movinc AND Quaxkyine STEAM AND AiR BLowina orn ComMPRESSING 
Engines, G. Stevensony Airdrie.—Dated 3rd February, 1875. 

The First part of the invention relates to the compressing of air by 
machinery on the surface, such air being conveyed by pipes to the 
machines in the mine or quarry for excavating or getting the coal or other 
mineral ; and one improvement consists in leading the exhaust air from 
the working machines back by a secend line of piping to the compressing 
engine. In one modification of the compressing apparatus there are two 
vertical air cylinders, which with their air casings or receivers form the 
lower part or base, and so dispense with a large part of the weight of base 
plates and foundations that are otherwise required. Each compressing 
piston is worked by four rods passing up through ae d pipes which serve 
as guides to a frame head to which are attached one or more rods 
appertaining toan overhead inverted steam cylinder. The Second part 
of the invention relates to modifications of the steam machinery for 
pumping water from the mine or quarry. Ths pump rods are connected 
to the overhanging ends of two horizontal beams D -agee one a little below 
the other. The upper beam is centred at its middle, and its back end is 
connected to the —— rod of a vertical steam cylinder. The lower beam 
is centred at its back end, and at its middle it is connected by links to a 
point of the upper beam half as far behind the centre thereof as its front 
contiection to the pump rod is before that centre. In another modifica- 
tion the alternately acting pump rods are connected to rack bars gearing 
on opposite er of a pinion actuated by an automatically reversing 

t of s' 











considerable quantities of ammoniacal salts, and in others the inventor 

—_ as a deodorant lime, which is subsequently neutralised with phos- 

phoric acid in a soluble form bined or ined with a base. The 

combined matters are afterwards stirred in a pug mill and then dried 

and reduced to a powder. 

374. Markino anp Curtine MaTERIALS, A. H. Cramp, New York.—Dated 
lst February, 1875. 

This improved device saves time, material, and the necessity for calcu- 
lation. It vents mistakes, gives the bias measure and straight 
measure, and is light, durable, and inexpensive. It its the cut 
of pipings, ruffles, folds, bands, flounces, and the like, of the exact 
depth required without calculation, while showing exactly the quaatity 
of material used. And in quilting its use is very advantageous. 

375. Stictno, Curtisc, anp Putpina Roots, W. Wilson, Wood Hey, 
ington, and J. Battersby, Bedford Leigh.—Dated 2nd February, 


1875. 
The features of novelty in this invention consist in the methods 








arrang team engine. The Third part of the invention relates 
to improved hani for regulating the speed of pl ae and 
other heavy engines, the said improved mechanism being such as to 
immediately stop the engipes in the event of pe eee & any part or 
at least prevent them from acquiring increased speed. The Fourt — 
the invention relates to the conveying, carrying, or raising of the minerals 
or materials in or from the mine or quarry. 
389. Storrinc Srinnina Frames, J. Bradley and J. Walbank, Keighley. 
—Dated 3rd February, 1875. 
Te the ordinary chain rod worked the lifter in the usual way, the 
inventors attach a bracket, one side of which is at an angle to the chain 
and presses against a tongue secured to one end of a rod ; the other 
end of rod is jointed to one end of a lever centred in a bracket 
secured to frame: the other end of lever is placed directly under*the 
starting rod, which is coupled by two metal clasps : when the bobbins are 
at the requisite degree of yt py pt hy 
and rod, ete fog of lever and uncouples the clasps, when 
part of starting to which weft fork is attached is drawn along by 





398. Fasrenino THE Tires or Raitway WHEELS, R. Holland, Wednesbury. 

a a ——- — a 

nvention consists ~~ w et mm lercings r) 
tire and the fastening ho and using in place thereo! owe apa 
constituting portions of the rim and tire of the wheel. For this purpose 
equi-distant ss eces of a hook or dovetail form are made on the 
outer edge of the periphery of the rim, which pieces are engaged by a 
twisting motion with an annular groove or seat in the heated tire, cut 
away parts or slots in the tire permitting of the passage of the 
a= into the groove or seat. By the contracting or shrinking of the 

eated tire upon the projecting pieces of the rim the tire is fastened te 
the rim, the clinching or compressing of the metal of the tire preven! 
a ¢ the _ =, the tire. The inner edge of the tire is 
fastened to the inner of the rim by a flange on the fo: 
into a groove in the latter. y . Sat shart: 
394. Sapp.ie Girtus, W. H. Beck, Cannon-street, London.— A communica- 
tion from A. Steinbach and Co,., Vienna.—Dated 3rd February, 1875. 

The invention consists in inserting in the saddle girth a series of s; ings 
for the purpose of maintaining the necessary tightness of such not- 
withstanding the contraction of the horse's belly during the exercise of 
riding. A locking apparatus prevents the lessening of the girth after 
having been tightened up by the spring, but admits of its further con- 
traction in order to maintain the tight and a stop prevents 
excessive stretching of the springs when buckling on the saddle. 

896. CovrLinos ror Pipes AND FoR SEcURING TUBES IN Prates, J 
Atherton, Buston-road, London.—Nated 3rd Febrwary, 1876. 

This invention relates to improvements in the construction of joints or 
comping for pipes or tubes. These joints are so made that they may be 
easily cted or di ted and are perfectly sound, at an ordinary 
pressure, without the use of white 1] or other cement or or 
soldering. 


397. EmBROIDERING OR ORNAMENTING Faprics, 7. Hutchinson and G. G6. 
Humphries, Creed-lane, London.—Dated 3rd February, 1875. 

This invention sists of a peculiar mode ucing raised or 
looped pile embroidery by the aid of a barbed needle in a sewing 

The barb of the needle is directed at such an angle to the line of stitches 

as to insure a twist wane pt into the loop, which twist by reason of the 

oe a ~— : co the as from being drawn 
up , and leaves the loop s up from surface, orming 

a species of looped pile An 5. — yal “4 — 

398. Guarps ror Carvino-rorks, J. Russell and G. Domi: 
mouth.—Dated 8rd February, 1875. I, ie 

The tails of fork guards have long slotted holes in them, so that when 
the guards are turned up they drop deeper into the hole of the fork stern 
and fix th lves in position, a jerk of the fork releasing the tail to 
enable the guard to fall down upon the prongs. No springs are em 

nor balance weights, but in some cases a magnet is employed to hold” ts 

guard up. 

399. Purtryinc SewaGE awp CoLLEctiING GREASE FOR THE MANUFACTURE 
or Gas, AND Removine IncrustaTion iN Borcers, G. Rydill, Quality- 
court, Chancery-lane.— Dated 3rd February, 1875. 

' This invention of improvements is for the fication of sewage and 

pemaes =~ om — ae wer me of rivers and streams, which 

mprovements are applicable for iecting the soap, grease, and 
which prevent insoluble soaps and slimy scum can mixing with th 
wma, waters in bay sewers, which ane be used for the manufacture of 
gas and other useful purposes. As lluted waters pitated 
with an alkali, such waters after Purified may Foantee steam 
boiler purposes for removing incrustation. 


400. ee Power, R. Johnson, Bradford.—Dated %rd February, 


1875. 

This improved machine consists of an external cylindrical with 
inlet and outlet passages, and of an internal cylinder through which a 
sliding piston passes; the spindle of the internal cylinder transmits the 
motion obtained when the machine is used as a motor, or the motion to 
the internal cylinder when the machine is used for other purposes. 

401. Prerarinc Corton, &c., J. Tomlinson, Rochdale—Dated 3rd 
February, 1875. 

This invention is applicable to the stop motion of drawing frames and 
other machines of same nature in which slivers are delivered into 
cans. The machinery consists of a lever hinged to the u 
presser wheel in which is a hole to receive a curved disc fixed to 
the lever, the outer end of which is knife edged. To the table in which 
a frame with a knif 
- ~~~ | is ee ny a — lever, one = of which deca on katttnek 
plane, and another arm laced over a tube or 
of an ordinary vibrator fe flee to move. oom Se ae ee 
402. Stocks anp Dies vor Curtino Screws, C. Neil, field. — Dated 

eieeruary, 1876. > are 6 

les of stocks slotted through; dies fit in slot and are brought 
tagather by a bolt with a nose and a key with a nose or the former 
only. 
403. Starr ror Exurpirina Pnotocrarns, 6. Bishop, Soho-square.—A 
ana ace Jrom J. F. Knip, Offenbach.—Dated 3rd ‘lorem 


The invention consists of a stand with revolving hol 
pivoted frames, leaves, or clips for holding the pictures disposed eedlane 
round a central pivot and capable of separated or opened like the 
leaves of an album for the purpose of the pictures. 
404. Suirs orn Vessets ror Savina Lire at Sea, W. Clark, Chancery- 
a communication from G@, Malo, Paris.—Dated 8rd February, 
The invention consists in providing vessels with a poop independen’ 
the hull, and constructed in the furm of a flat bottomed boat wae 
may be floated off in the event of the vessel being in a sinking condi- 
ion. 

















406. Lapies’ Dress Improvens, A. Z. ; fe and C. Harris, Aldersgate. — 
Dated 8rd 1875. ad . ” 


The invention consists in the manufacture of dress peemn of 
fabric called buckram, cither alone or in combination wit ante hg 








THE ENGINEER. 


Ave. 20, 1875. 














pattern, and then taking a swivel seal of the kind, attaching 
t he usual ornament or projection to the one side of towed the etl 
ne Leap Sent Tag time so leaving the tube on this other side of 
the of the seal free to receive within it the of the before-named 
key, from whence it can thus be withd pl , and when 
required for use, and being meantime protected from dust, dirt, and 


407. Reovutatine anp Inpicatine THe Levet or WaTER IN BorLers, H. 
B. Barlow, Manchester. -A ication from J. F. Stratton, Gohlis, 
near Leipzig.— Dated 3rd February, 1875. 





408. Treatment or Saccnarine Sotutions, J. H. Johnson, Lincoln’s-inn- 
Sields,—A communication from L. Marot, Paris.—Dated 3rd February, 
1875. 

The essential feature uf this invention consists in raising the saccharine 
solutions to a boiling temperature, and then adding thereto or bringing 
the same in admixture in another vessel with a solution of lime or baryta, 
and then adding an alkali, either soda, potash or ammonia, the same being 
by preference fre¢ from carbonates. 

410. Umsrectas anv Parasots, J. Mitchell and W. Mitchell, Sheffield.— 
Dated 3rd February, 1875. 

Constructing the framework of umbrellas ® such a way that the 
stretchers may be detached with facility from the ribs and runners. 
a, a Furnaces, J. Sheffield, Glasgow.—Datel 4th February, 

5. 


The features of novelty which constitute this invention are, First, the 
water tank at the sides of and below the fire-bars. Secondly, the er 
ment of air, and heating it by tortuous passages in the sides of the 
cupola, Thirdly, constru tank furnaces with an air space La 
deg the cave so as to divide the tank, thus enabling two kinds o! 
r to be simultaneously treated in the same furnace. 

412. Carvino Forks, J. C. Haddan, Treherne-road, Brixton, and H. Smith, 
Henrietta-street, Covent-garden.—Dated 4th February, 1875. 

Carving forks with hin; guards split, divided, or double membere* 
and so regulated as to s ng or bear in or against the body of the f°‘ 
and maintain the raised or down position as required. 

413. Reovutatinc THe Motion or Sewino Macuines, &c., WF. Dennis, 
Holborn, London.—Dated 4th February, 1875. 

The principal feature of this invention consists in an arrangement by 
which, when more than one machine is driven by the same motive power, 
the of each machine, together with the power of starting and 
stopping it, is placed under tke control of the operator thereat by means 
of a dise connected with the driving gear, and a smaller wheel connected 
with ihe machine, driven by the friction of the flat surface of the disc 
against its edge, and which can be made to approach or recede from the 
centre of the disc as a more rapid or slower motion is required. 

414. Workine Rattway Stenats, S. Cottrill, Salford.—Dated 4th Feb- 
ruary, 1875. 

This invention relates to the working of station and distant signals 
upon railways, the +) mg wen being so constructed and arranged that it 
can either be work y hand or actuated automatically by the engine, 
tender or other portion of a passing train. 

415. Warcn Protector, J. Maclaren, ‘ord.—Dated 4th February, 1875. 

The contrivance comprises two metal buttons, one of which is fitted 
with a pointed centre pin screwed to fit in a screwed centre hole in the 
other, and the two are fixed inside the vest pocket and have attached a 
ring through which the chain or guard of the watch is passed. 

418. Storrers ron AERATED WaTER Hort.es, J. Wadsworth, St. Ives.— 
wae 4th ana ge g — es 4 - 
a stoppers of pipe clay cylindrical in and provided with 
india-rubber Casher. 4 “ ° 
419. Sivxinc or Cyurnpeks ror Founpations, A. Munn, J. Rennie, and 
J. Sutherland, Glasgow.— Dated 4th February, 1875. 

This invention consists in the sinking of cylinders for the foundations 
of bridges, harbour works, and other similar structures, by excavating 
the earth from within and below these cylinders by revolving screw or 
angled cutters at the lower end of the central shaft or shafts revolving 
within the cylinders, preferably with a case, pipe, or vessel surrounding 
or outside the cutters; all sinking with these as they excavate the earth 
and hole or recess below them. The shafts are driven by toothed or 
friction gearing carried by a portable frame on the top of the cylinder 
being sunk, the shafts as they descend sliding through the eyes of their 
driving wheels ; ip age when ted and ewed up into the 
surrounding case being lifted therewith by special winding mechanism 
and chain actuated by the same engine which works the boring serew, or 
when a case is not used, by pumps or by steam or water jet apparatus. 
420. Imitation Bratps, Trimminos, LEATHER, Woop, &c., H. Loewenberg, 

Charlottenburg.—Dated 4th February, 1875. 

This invention relates to the production of flexible or elastic casts in 
imitation of leather, straw, or woven goods, wood, ornaments, &c. A 
mould is first made of the object to be imitated by pouring over the same 
a compound, consisting by preference of a solution of glue with glycerine, 
which is removed after it is solidified. Into this mould is then poured a 
liquid compound, consisting of a solution of glue with glycerine, oil, or 
soap, aud any desired colouring matter. Before this solidifies, the greater 
portion is poured out in, leaving a thin layer in the mould, which is 
removed after it has solidified. The surface rf the mould is treated with 
— acid or acetate of iron to prevent the compound adhering 

t. 
421. C.irrina Horses, P. Adie, Pall Mall.—Dated 4th February, 1875. 

The application of a check stud — on the plates of the cutting 
apparatus for the purpose of taking off the strain caused by the oscillating 
motion of one plate on the other from the studs or screws which hold the 
two plates in contact. 

423. Tet TALE or Reoisterinc Ciocks, R. Theiler, Canonbury-road, 
and M. Higgins, Cornhill, London.—Dated 4th February, 1875. 

These clocks are so constructed that the time shown on the dial can be 
printed upon a ribbon of paper at any moment by simply either pulling a 
cord, a a knob, or turning a handle attached or connected with the 
said clock. 

424. Sewina Macuines, 7. Reeves, Wandsworth-road, London.—Dated 4th 
February, 1875. 

The chief object of this invention is to insure to the ordinary shuttle of 
the sewing machine an easy, rapid and silent action. To this end instead 
of giving to the shuttle a reciprocating motion the inventor causes it to 
revolve around the axis of the carrier. 

425. Dry Gas Meters, B. E. Crombie, Diana-place, Euston-road, London.— 
Dated 4th February, 1875. 

The object of this invention is to reduce the friction of dry gas meters 
to a minimum, and to do away with the intricate under the 
valve plate, at same time increasing the capability of working at a lower 
pressure than hitherto, and the obtaining a larger and steadier flow 
of gas through it than from any other meter in existence of an equal size. 
426. Covp.inas, C. Turner, Southampton.—Dated 4th February, 1875. 

This invention mainly ists in arrang ts for repairing broken 
shafts of machinery of various kinds, and also broken ie. One form 
of coupling consists of two main parts, a gland and driving socket or 
stuffing-box, said two main parts being divided in two parts, connected 

ther by inclined teeth. When applied to a shaft the gland and 
driving socket are placed on the shaft in their two parts and driven up 
tight. Packings of india-rubber are introduced, and also at each end are 
dished rings of soft metal with a ring of leather in the middle. Bolts 
(compound) are used for uniting the gland and the driving socket. The 
soft metal rings inside the gland prevent the packing squeezing out at 
the ends, and the india-rubber king is cumpecened and forced into V 
grooves, which are formed on the shaft and the socket. Instead of one 
rag two may be used, and a double end driving socket and ordinary 








are with pins for taking hold of the selvages ; these or 

around three rollers or ne, vais Tne’ fall of the cloth, 

one in of the breast beam, the other near the emery or taking 

a these straps or chains hold the selvages until the 
is up. 


429. Sream Byorves, A. 8. Cameron, New York.—Dated 4th February, 


5. 
This invention relates, First, to improvements iti expansion gear for 
i with slide valves. The inventor employs cut-off 





a pumping engine can be constructed to work expansively by proportion- 
ing t the movement of the pump plungers or pistons relatively to the move- 
ment of the steam piston so as to F te for the gradually diminish 
ing pressure in the steam cylinder. 
430. Gas Burners, G. Porter, jun., Cullum-street, London.—Dated 4th 

February, 1875. ; 

These improvements relate to the novel construction of argand and 
other gas burners and is designed to increase brilliancy of the light, to 
economise gas, and to prevent accidents. 
481. Jacket Stretcner ror Paper Makers, 7. Redfern, P. Smith, and 

J. H. Law, Bury.—Dated 5th February, 1875. 

The features of novelty in this invention consist in forming a jacket 
stretcher by —_— a pair el stretchers at regular intervals 
along their length, and by means of suitable connecting links to a central 
bar which is capable of being screwed forwards against a cross-head, 
and at the same time of fore’ the stretchers outwards in a parallel 
direction to any desired extent. 

432. Warenovse Hoists or Cranes, J. Barker, Oldham.—Dated 5th 
February, 1875. 

This improved hoist or crane consists of a large pulley driven 
by a friction pulley, and of a barrel on which the chain or cord is wound 
as usual, also of a carriage ——e the guide pulley running on an 
inclined beam. The large pulley is held in contact with the friction 
pulley by a long lever which is raised and allowed to drop by means 
of an upright shaft. When the carriage has to be taken back after 
having been drawn in, another pulley is brought into contact with 
the friction pulley, and to the axle of this other pulley is fixed a double 
scro) 

433. Aspuattic Fasric ror Roormnc, W. EF. Gedge, Wellington-street, 
Strand.—A communication from C. Gaudefroy, Jils, Beaucamps-le-vieux. 
—Dated 5th February, 1875. 

This asphaltic fabric is composed of a web of animal hair er flock 
»*eeped in a bath of gas tar pressed between two cylinders to expel the 
excess of tar, then spread upon the ground and sprinkled with peat ashes, 
care being taken to make them enter the web, which is allowe dto dry a 
little, is again steeped in a bath similar to the first, then again pressed, 
spread out to thoroughly dry in the air, and finally, before being rolled 
up, it is sprinkled with fine river sand. In applying the fabric as a roof- 
ing the boards usually placed upon the rafters are dispensed with, the 

‘ters are about lft. apart, and the fabric is at once nailed thereon. The 
edges of the fabric are brought close ther and the joint is covered 
by laths, which are afterwards coated with tar. Vegetable tar, asphalt, 
and analogous matters may be substituted in lieu of the gas tar, and the 
peat ashes are replaced by vegetable or other ashes, earth, or an equi- 
valent. 

434, Quittep Fapric ror Coverinc Steam Encines, W. &. Gedge, 
Weltington-street, Strand.—A communication from C. Gaudefroy, jsils, 
Beaucamps le-vieuxr.—Dated 5th February, 1875. 

The quilted fabric the subject of this invention is intended to protect 
the objects and apparatus to which it is applied from the effects of the 
surrounding atmosphere. This fabric is composed of two superposed 
layers of animal hair or flock, between which is placed a thick thread or 
weft of the same material forming parallel lines extending from one edge 
of the fabric to the other in the direction of its breadth. The whoie is 
united and sufficiently strengthened by a double stitching, the threads 
of goat hair crossing each other between each of the thick threads or 
weft which they intersect at a right angle. 

435. Avromatic Sevr-stripPiInc Motion ror CarpDING EnGtnes, 7. 
Rawsthorne and W. Monk, Preston.—Dated 5th February, 1875. 

The feature of novelty in this invention is its automatic action, 
whereby the stripping motien advances to the roller (after lifting up the 
casing immediately over such roller), setting to work and stripping it, 
and then retiring out of the way until such roller becomes again full of 
dirt and motes. 

436. SHears vor SHEARING SHEEP, S. Puente, Pelham-street, South 
Kensington.— Dated 5th February, 4875. 

Forming the cutting of sheep shears of a thicker section than the 
rest of the blades, either half rotind or other suitable form, so as to 
prevent cutting the skin of the sheep. Forming guards or parts to be 
attached to the blades of sheep shears, especially those of the usual form, 
which parts may be attached by means of screws or other suitable 
arrangement as to be easily adjusted and readily removed or attached, 
the screws or parts for holding the same on the blade being arranged so 
as not to present an obstruction when in use. Forming the parts of 
sheep shears en which the hand is placed when using the same of a 
greater length than is ordinarily done, so as to enable the shears to be 
used with less power or strength and prevent or diminish cramp or 
fatigue in the hand of the user. 

438. Horse Coivar, H. A. Dufrené, Paris.—A communceation from J. L. 
Dauner, Paris.—Dated 5th February, 1875. 

This invention consists in the construction of an improved horse collar 
which will fit more truly te the shape of the horse than those hitherto 
constructed, and will also serve for horses of different sizes. 

439. Vatves, F. Wirth, Frankfort-on-the-Maine.—A communication from 
W. Knaust, Vienna.— Dated 5th February, 1875. 

This valve consists of a metal cylinder and a bent pipe which slide in 
it, a kneb, and valve disc. The advantages of this valve compared with 
the ordinary constructions are as follows :—First, the pipe is gradually 
and slowly closed in an automatic manner ; Secondly, springs and elastic 
buffer discs which must be renewed from time to time are dispensed 
with ; Thirdly, the construction is a very simple one. 


440. Penci, J. Flachfleld, Basinghall-street, London.—A comnanication 
Srom M. Hollerbusch, Fiirth.—Dated 5th February, 1875. 

Wax aniline clay (or argillaceous earth) and white of egg (or albumen) 
are mix together. Other colouring matter may be used. The 
ingredients may preferably be made into a rod or bar form, smoothed and 
encased in cedar or other wood. The pencil effects several copies simul- 
taneously. 

441. Evectnric Licut, S. A. Kosloff, St. Petersburg.—Dated 5th February, 
1876. 





Placing the carbons on insulators, introducing the metal wire into the 
carbon, and connecting it by hinges of metal; producing the nitrogen 
io by —s the air in the globe by means of the lighted carbons, and 
letting the heated air escape ; filling up the space in the globe, and using 
an automatic mechanism for the passage of the electric current from one 
carbon to the other in case of breakage of one of the carbons. 

442. Stop VaLves anv Taps, C. Stuart, Halifax.—Dated 5th February, 1875. 

The box of a bevel wheel slides telescopically in valve spindle, the 
bevel wheel gearing into another bevel wheel attached to spur wheel, the 
latter gearing into rack or equivalent within valve box. The valve is 
attached to spur wheel; rotary motion being given to spindle, the spur 
wheel runs up and down rack carrying the valve with it. 

443. Drivinc Sewrna Macuines, A. J. Tatum and W. A. Roberts, 

Holloway.—Dated 5th February, 1875. 

The object of this invention is to drive or work sewing machines by 
improved machinery or apparatus, whereby the operator is relieved from 
the laborious action of working sewing machines or the inconvenience of 
having one hand engaged, as is the case in hand oe pe J machines. The 
machinery or apparatus consists of a series of toothed wheels and pinions 
put in motion by one or more coiled or box springs for the purpose of 
giving a fast revolving motion to a pulley communicating by a strap or 
ad with a pulley fixed to the main shaft of the sewing machine. 
444. Macuinery ror THE Manuracture oF Nut Bianks, @. Halley, 

Louvreil, France.—Dated 5th February, 1875. 

The object of this invention is to form screw nuts from a bar of red-hot 
iron without any waste of material. This is effected by using two 
hes acting in o; ite directions to form the central hole. ese 





wlts with double-screwed ends are used instead of the I ones. 

Another form of coupling consists in it being formed in two parts consist- 

ing of iron rings, each ring being united together by dovetailed 

keys. Into these iron rings tapering rings of soft metal are introduced, 
the gone being turned slightly oval to prevent soft metal from turning 
round. 

427. Coxyectinc Pipes, Cocks, aND VALVEs, TO Bottoms AND SipEs 
or Snips, H. @. Spence, South Stockton-on-Tees.—Dated 4th February, 
1875. 

The present invention is mainly improvements on letters patent granted 
January 6th, 1872, No. 56, and consie*s in constructing boxes or wells of 
iron or suitable metal (not less than two) fixed to the side of the ship in 
any suitable position and rendered perfectly water-tight. The boxes are 
fitted with rod arrangements for working same from deck, and valve 

tt ted inside said boxes are operated by the arrange- 





menta from the deck. One of the boxes or wells contains the injection 

valve and the other the blow-off cock. 

428. Ser-actino Temptrs ror Looms, J. and D. Hall, Glossop.—Dated 
4th February, 1875. 


punches meet in the centre of the blank and squeeze out the metal 
terally into dies to form the external faces of the nut. 


445. Breav, J. M. Johvson, Lincoln's-inn-jields.—A communication from 
T. C. M. Huyttens, Gand.— Dated 5th February, 1875. 
This invention has for its object the production of bread at a cheap rate. 
which whilst equal in nutritive power and flavour to the higher priced 
best bread, shall be capable of preserving its freshness for a much longer 
ed than the same. In order to effect these objects it is pro to 
employ the following ingredieuts in about the under-mentioned propor- 
tions, viz.:- For bread of the first quality, wheaten flour, say about 
100 parts by weight; potatoes peeled and through a sieve, 75 ditto; 
salt, 1°5 ditto; yeast, 1°5 ditto; milk in the proportion of about one gallon 
to every } cwt. of the other ingredients. ‘or “ ds,” wheaten flour 
(not bolted), say about 100 by weight ; potatoes (not peeled nor 
vassed through a sieve), 50 ditto; salt, 1°5 ditto; yeast, 1°5 ditto; water in 
the proportion of about five quarts to every 4cwt. of the other ingredients. 
The operation of making the bread from the before-mentioned ingredients 





— Sao ase 
According to this invention the tra; is formed of tubular coils, or 
a chamber to act as such, supplied with water, and caused to revolve. 

450. Biow1ne Giass, W. Smith, Salford.—Dated 6th 1875. 

This invention relates to a method of blo poe 
re ee Soe bag al gn 0 
a fan or mp, instead of being blown by breath from lungs 
‘thesia 
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452. iiceps ron Harmowiums, H. G. Governeur, Stebbington-street, London. 
—Dated 6th February, 1875. 

These improvements consist in stamping the frame of that class of reed 
known as Governeur’s reed out of sheet metal so as to form it without 
ears, ee the top of the frame near each end a hole is formed, 
through which holes the screws for fixing the reed, a or washer 
being placed under the head of each screw so as to close new screw 
holes air-tight and prevent the escape of compressed air. 

453. Reeps ror Harmoniums, H. G. Governeur, Stebbington-street, London. 
—Dated 6th February, 1875. 

These improvements consist in forming the frames of the reeds by cut- 
ting them out of rolled , iron, zinc, or other suitable metal, by means 
of suitably arranged cutting tools and a teed (preferably by a cut and 
press similar to those employed at the Mint), the rectangular slit in 
which the tongue vibrates being cut out at the same time. The ex- 
tremities of the frame of the are rounded off instead of being left 
square. 

455. Manuracturine ALKALI, W. A. Lyttle, Grove, Hammersmith.—Dated 
6th Fe 1875. 


» ‘ 
The features of novelty are as follows :—First, the reduction of sulphate. 
of baryta to sulphide of barium, by incorporating it in a powdered state 
with carbonaceous matter, making the mixture into lumps and reducing 
it, as specified in the method of reducing iron ores described in the inven- 
tor’s letters patent of the Ist day of September in last year, entitled, 
“Improvements in the manufacture of iron and steel.” ly, 
reducing sulphate of baryta to the state of protoxide ef barium, by incor- 
rating the powdered sulphat carb matter and powdered 
ron ore or ferric oxide, and making the mixture into lumps for reduction 
according to the method described in the specification of the aforesaid 
patent. Thirdly, the production of powder-reduced iron in accordance 
with the provisions of the said reas and incorporating such dered 
iron with powdered sulphate of baryta and carbonaceous matter as the 
means, under the action of heat, of withdrawing all the sulpHiur from the 
sulphate of baryta. Fourthly, the use of hydrate of baryta thus 
for the precipitation of sulphuric acid from all salts containing that acid, 
but especially from the sulphates of sodium and potassium. 


456. Smevtinc Ores anp MetALs, A. Ure, Glasgow.— Dated 6th February, 
1875. 


The nature and novelty of this invention consist, First, in distribu: 
the air more uniformly round the furnace by tuyeres, the area of whi 
is reduced to a size to give sufficient air to burn the carbon, and in the 
case of cupolas, or remelting furnaces for iron and steel, the air is 
through an annular chamber in the upper part of these furnaces to be 
heated before being led te the tuyeres ; Secondly, in ma! the smelting 
part of the furnace parallel or cylindrical from near the ug doors 
down to the tuyeres ; and, Thirdly, in o——s the coke or coal into the 
centre of the furnace, and the ores or metal to be melted are placed 
round about the coke, and between it and the side of the wall of the 
furnace (in contradistinction to the usual mode of charging the coke and 
coal into the middle of the furnace), which effects | ope saving of coke. 

e coke or coal may be cha into the furnace in the positionsreferred 
to either by hand or by conducting spouts above the ordinary charging 
door, angled to insure the charging of the coke into the centre, while the 

m is charged through the usual door, around the charge of coke. Or a 
hollow rising and lowering cone mig’ t be hung to an actuating lever in 
the centre of the furnace, and which, after charging the coke, might be 
lowered on to the coke, and the ores or metal then thrown over the cone 
to insure their annular distribution round the furnace. 


457. Fasteninc ror BAe Ties, J. Lind, Liverpool.—Dated 6th February, 





1875. 

This fastening is formed with a catch or hook at one side and a square 
or rectangular head at the other. The catch or hook is by ‘erence 
tapered, and in operation is inserted through a slot in the bale d made 
of shape to suit the hook or catch. 


458. Sream Traps, G. Shann, Glasgow.—Dated 6th February, 1875. 

The features of novelty which constitute this invention are the several 
arrangements or constructions of steam traps. 

459. “ Mitiinc” or “ Fuciinc” Fasrics, ZL. Webster, Dewsbury.—Dated 
6th February, 1875. 

This invention consists in the application or employment of earthen- 
ware or enamelled iron for the surfaces of the rollers, and the flanges, and 
the spouts, tongues, and lids, and the throats and knocking-off boards, 
forming parts of “milling” machines, and the turns, cheeks, an 
bottoms of stocks, and the nebs of the feet of the said stocks, instead of 
brass and wood as now used for those parts, whereby the cost of such 
machinery is reduced and the efficiency and durability is increased. 


460. Copyine Ink Pencit, H. Vollmer, Manchester.—A communication 
Srom A. Schulte, Berlin.—Dated 6th February, 1875. 

The object of this invention is to produce a‘pencil which can be used on 
all kinds of paper, the writing of which shall be indelible, and which 
shall give off an exact copy when asheet of damp paper is put upon it 
and pressure applied, and this the inventor pli bya bi 
tion of chemicals and black lead moulded or pressed into the form 
required. 

463. Sewirnc Macuinery, W. Clark, Chancery-lane.—A communication 
from D. M. Legat, Paris.— Dated 6th February, 1875. 

This invention relates to a single-thread lockstitch sewing machine 

roducing stitches at certain intervals, suitable for the manufacture of 

ts, bonnets, and otherarticles of straw plait, and other purposes. 


464. CurTine Paper, W. C. Kritch, Leeds.—Dated 6th February, 1875. 

This invention consists m arranging a framework carrying a table, 
upon which the paper to be cut is placed. The paper can be adjusted 
upon the table by means of a sliding adjusting piece worked by a screw 
from the end of the table, and it is then held in position by means of a 
press worked by a screw from above. The cutting knife is fixed toa 
transverse frame, which is suspended by two vibrating links, so that 
when it is brought down its e ge with a curved diagonal move- 
ment through the paper. Or the knife frame may be guided by s ‘ht 
or curved » nthe slots. A crank upon a revolving shaft parallel with 
the table drives one end of a horizontal connecting rod, the other end of 
which is jointed to the knife frame, the bearing being made adjustable 
by packing pieces and set screws. The shaft is driven by a spur wheel, 
actuated by a pinion upon an intermediate shaft, which is itself driven 
by a bevelled wheel actuated by a bevelled pinion upon a driving shaft at 
right angles to the table. The bevelled pinion can be connected or dis- 
connected from the driving shaft as required. 


466. Mecuanicat STOKING APPARATUS FOR BOILER AND OTHER FURNACES, 
J. Smith, Thornliebank.—Dated 8th February, 1875. 
In carrying out the invention there is fitted at the —y *{ the furnace 
a hopper, at the bottom of which two short screws are for the pur- 
pose of applying a itive Pan ne inwards to the fuel. The fire | 
which are disposed longitudinally, are made and yay = with a gene’ 
downward inclination towards the inner end of the furnace, but they 
have at each of two points a more or less abrupt drop, and at these points 
apertures are formed through which two series of rods or pokers can 
project inwards over the lower parts. The rods or pokers are connected 
to a rocking shaft or are made to reciprocate. 
479. Sreaminc Printep Fasrics, H. F. A. Cordillot, Sepouchoff, near 
Moscow, and W. Mather, Salford.—Dated 9th February, 1875. 
This improved apparatus consists of a brick or other chamber, the roof 
of which is lined with a curved steam jacket connected by side pipes to a 
perforated pipe near the floor. At each end of the chamber is an qoutes 
closed by a steam-tight door, — 2 which open: the wagons for the 
fabrics are admitted and discharged. The fabric is fed into the chamber, 
and delivered by roilers into wagons supported on inclined rails. 


483. Crorcner Hooks anp Hanpugs, €. Devenport, Birmingham.—Dated 
9th February, 1875. 
The object of this invention is the more securely connecting crotchet 
hooks with their respective handles, and protecting the same by slidin, 
them, when out of use, within the range of the handle, and the use o! 
the said appliances for other like purposes. 
496. Scissors, M. W. Daw, Cardif.—Dated 10th February, 1875. 
This invention consists in forming on scissors (oy ae wwe at the 
mt end of the blade) hooks, the s of the said hooks being either 
lunt or sharp. 
540. Ramtway anp oTHEeR WuHeEeis, W. Edwards, Shefield.—Dated 18th 
February, 1875. 
This invention has for its object the manufacture of solid disc railway 
and other wheels from ingots of cast steel, and consists in forging the 
said ingots into round blooms varving in size according to the diameter 
of the wheel required, and a whole being punched in the centre of the 
blooms, the same are then forged or pressed in a succession of dies of 
different shapes unti! a perfect and complete wheel is produced without 
the aid of any roll or rollers. 
554. Fasrentna Winpows, R. A. Melvill, Essex-road, Islington.—Dated 
15th February, 1875. ‘ 
An arm turning on a eat is formed, with a saddle clip or claw in 








may be carried out in the manner usual in the manufacture of ordinary 





These improved temples consist of two endless straps or chains, which 


wheaten bread, 


which a pin works, and w! travels over blocks or arcs having opening ® 
or sockets to receive the pins. 
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686. Corrace AND OTHER Urricnt Pranororres, G. Roberts and A. 
irmi: _ 20th February, 1875. 

A ding to this i tion the jack or lever is attached by a joint or 

eee sk Ge tay the Soak or lover Sa tooagh eovay wide Sh, She dunes 
e or lever a 

or levers Vasey Ad ope a eager eee Sea se and 
the escapemen ected by a regulating screw throug! back 
Sad loter putt of the jack. Venting agniet a Saad © t on the key in 
conjunction with a regula‘ arm in front of the jack and an adjustable 
button on a rail in front of rack bar. By means of the mechanism 
descri improved m' qualiti btained in the pianoforte as 
well as great mechanical advantages. The removal of a key brings with 
it the jack or lever, the removal of the action frame brings away the 
hammers, dampers, and parts connected therewith, while the rack and 
escapement button rail may be separately removed. 

704. TREATMENT or ALunite, J. H. Johnson, Lincoln’s-inn-fields.—A com- 
munication from La Société Financiere de Paris.—Dated 25th February, 
1875. 

The essential points of this invention are, effecting the production of 
alum from alunite by the employment of a solution of sulphuric acid or 
of alum, @ of mixtures of the same, and effecting the separation of any 
iron the solution may contain, by the addition of potash, or of alumina, 
or alunite. 

714. Coprer PLATES ror Printinc 1n Inks or Cotours, J. Brown, 
Chelsea.— Dated 26th February, 1875. 

The eg of this invention is to obviate the use either of the graver 
or of acid in the preparation of the Fa ge as is at sent the case ; the 
feature of novelty being the method employed for the duction of 
incised or relief designs or im: ons on surfaces from which the 7 
plates are afterwards obtain The modus operandi is as follows :— 
inventor takes a sheet of thin lead or other soft material, this he ee 
onasufficiently resisting backing ; on this lead surface the required _- 
is drawn, which is consequently engraved or sunk on one side and 
relief on the ether ; both the incised or raised being pro} te 
to the amount of pressure exercised by the tsman. 
design is thus completed on the lead sheet, the inventor either subjects it 
directly to the e! ic battery, or he previously takes an impression 
from it in a soft moulding substance, which he then submits to the 
action of the battery as befure, and by this means he obtains his copper 
plate or prin surfaces, either inc.sed or in relief, without, as above 
stated, the aid either of the ver or of acid, such plates being conse- 
quently exact transfers of the artist's own hand work. These 
plates are suitable for the ornamentation of vitreous, glazed, 
ceramic, metallic, wood, leather, paper, and textile surfaces. 
He also sometimes employs a film of bicromatised tine, and exposing 
it to the light either through an ordinary photographic negative or tracin; 
and then submitting it to the action of ammonia, the design is produced 
in relief or incised; from this the hard copper plates are obtained by the 
battery as before. Or impressions muv be taken of various subjects by 
placing them on 4 flat on which is placed the lead sheeting backed 
with soft backing, and to which pressure is applied till the desired 
impression is obtained ; this, as before, is submitted to the battery for 
producing the plates, either in relief or incised as desired. 

828. Recisterinc, ConTROLLING, AND WEIGHING Macuinge, £. A. 
Chameroy, Paris.— Dated 6th March, 1875. 

This provisional specification describes the construction of weighing 
machines, so that a printed record of the weight can be obtained by the 
machine itself. 

956. Rotary Puppiine Furnaces, B. A. Jones and J. A. Jones, Middles- 
brough.—Dated 15th March, 1875. 

This invention relates te improvements in rotary puddling furnaces, 
and to apparatus or means to employed in connection jenn wtany Tag 











Bee Saag Serre eneivel Satie but the men will not consent to 
resume the present notice is arbitrated. would 
have had to be an arbitration close upon the heels of the accept- 
ance e men cent. they now 
by th of the 10 per it. they 
had accepted their masters’ revised 


as at this time aon- , 
reduction also which they claim to be entitled to under the altered 
condition of things brought about by the drop of 2s. in the price 
of leading Staffordshire coal, a fall which has been declared since 
the notice was given in the Warwickshire four months ago. 
Whether, however, the employers would consent to even those 


terms is to dispute, but the is deemed to em! 
@ means 0 adjustment | which the dispute might be ended 
without loss o 


is less active than was the case a short time back, yet, generally 
speaking, they are distinguished by steadiness. Fewer orders are 
oe on home account, but some of our export markets 
continue to send a a number of indents, fair amount 
of business is being with continental buyers ; Canada is 
purchasing more extensively than a short tim d 

commercial relations with Australia and New Zealand are very 


tive wrought ironwork, and greater animation prevails at the heavy 
ironfoundries. Makers of galvanised iron salion 

Pisteland.” ‘The Wednesbury tubs trade le not pio at 
sustain e jury tul le is not progressing rapi 
towards improvement,-the cut nail and ol i 5 4 
quieter ; bolt and latch manufacturers ure moderately employed, 
and the lock trade is steady. 

A meeting of the —~ Ae of Isaac Cottrell, brassfounder, 

‘azeley-street, Birmi , was held on Monday. The debtor’s 
liabilities amounted altogether to £1668, but this sum included 
£500 due by him to his late father’s estate. The assets amounted 
to £810 6s., but'from this about £50 had to be deducted for payments 
to be made in full. The creditors ex; their belief t the 
case of the debtor was entirely one of misfortune, and ultimately 
a composition of 6s. 8d. in a y= payable in three, six, and 
nine months, was accepted. . Harrison (of the firm of Harrison 
and Starkey) was appointed trustee. 

There has been issued the report of the Patent Shaft and Axle- 
tree Company, and the statement of accounts for the year ended 
June 30, Considering the crisis through which the district iron 
trade has been passing, they show very satisfactory results, which 
will no doubt lead to congratulation when the rt is presented 
to the shareholders at the twelfth ordinary gen meeting on the 
23rd inst. in Birmingham. A net profit of £26,509 10s. 3d. has 
been made, which, with the £3640 5s. 11d. brought forward from 
last year, makes a total of £30,149 16s. 2d., after provision for bad 


and doubtful debts. After deducting the £14,783 consumed by the 
interim dividend of 10 per cent. for the half ?— ending December 
31st last, there isa ce of £15,366 16s. 2d. Out of this sum 





supplying water for circulation around the furnace, and 
in admitting water intermittently to the s between the casings of 
the furnace (when the furnace is com of two casings) which are 
practically water-tight, by various modes or contrivances. Secondly, in 
effecting the egress of the water and air from the water space of the 
rotary furnace by means of pipes, channels, or ducts, one or more of 
which are coiled round the outside of the outer casing, and communicate 
at one end with the water space ; or, if rons they may be coiled in 
the water space, one end passing through the outing casing. Thirdly, in 
o_o the water pipes which are cast in the bodies of the rings or 
fitted in after the rings are cast (which rings are attached to the ends of 
the rotary furnace) at their external ends outside the furnace, with the 
water space between the casings by means of branch pipes or connecting 
pieces. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Upon ’Change in Birmingham to-day (Thursday) first-class 
Staffordshire iron, the eae of the mills and forges, was 
declared strong on the basis of £10 for marked bars at the works 
and £13 for singles ; good bars were, however, easy to get at £9 to 
£9 10s. and singles at £11; whilst poor bars were offered freely at 
£8, and it would have been ible to ay £7 15s ; in truth there 
were a few transactions at doh Signe. e quality was but poor, 
and the quotations were possible only by reason of the wretchedly 
low prices at which it is now ible to obtain both Staffordshire 
cinder and also certain Northern pigs, from which a mixture is 
compounded in the puddling furnace that will permit of the 7 
duction of a bar which will pass muster if it is not expected to 
undergo too severe a trial on the anvil. 

Orders were declared on ’Change to be scarce for nearly all kinds 
of finished iron. Nevertheless there are few houses who are not 
slightly better off for work than they were a few weeks ago. But 
the specifications embrace quantities so small that mills are kept 
with only just enough work to enable from one-half to two-thirds 
time to be run. Prices are not strong for finished iron ; and foundry 
pigs alone either show strength or hold their own in the matter of 
quotations. 

The proprietors of mills and forges, whilst they report themselves 
slightly better for work than they were a week ago, still complain 
that the gate demand is very much under the — require- 
ments at this time of the year when exporters to Northern ports 
ought to be pressing their requirements upon the market. 

ey are only the makers and users of foundry iron, and of 
sheets for galvanising, who are experiencing an active inquiry. 
The foundries at which heavy and Tight castings are turned out 
are nearly all as busy as they well can be, and the various sheet 
mills are kept in steady occupation. 

Good native pigs are quoted up to £4 15s. for hot blast; but 
when with the white ironstone and gubbin of this district, cheap 
ores from Northampton and elsewhere are intermixed, then 
a ae go down upon a graduated scale from £4 5s. to £3 15s. 

orth Derbyshire and South Yorkshire iron is severely competitive 
with the products of the blast furnace of South Staffordshire. 
The railways are nines heavy quantities into the district, and 
the agents report a tolerably encouraging business at £3 7s. 6d. for 
Derbyshire, and £3 12s. 6d. South Yorkshire. More could have 
been done on ’Change in Birmingham in the last, if vendors would 
have accepted 23 10s,, but they would not. 

In addition to the furnaces mentioned last week as having been 
put out, I have to record one belonging to the Parkfield Com y. 
which leaves two of that company’s plantblowing. Then Mr. David 
Rose is preparing to blow out one of his furnaces. Very quickly, 
therefore, there will have been a reduction in a few weeks of no 
fewer than eight furnaces. This lessened make is assisting in 
checking the rapidity of the downward direction of prices. It 
cannot, however, be repo that it is more than checking it, inas- 
much as quotations for Staffordshire iron are mostly easy ; and 
instances are mentioned in which for inferior qualities even 10s. under 
open market prices are being accepted. If sales upon such a basisshould 
continue, then there will bea further lessening of the aggregate out- 
put—for rather than have to submit to the rates which would 
appear inevitable ey ee prevalence of such competition, there 
are makers who assert that they will meet the difficulty by declin- 
ing tomake. The lower _— to which allusion is here made 
are believed to apply not alone to iron sold in this district, but 
—* iron that has been sent away to other mill and forge 

i 





All the blast furnace proprietors in the district have not been 
able to adjust matters with their operatives, certain of whom still 
refuse to accept the full 10 per cent. drop. 

_ Coal is plentiful, notwithstanding the continuance of the strike 
in the Warwickshire district. The omployers have offered to arbi- 
trate all future questions if the men go in at the drop for 





ther dividend of 10 per cent. is recommended, which will leave 
£583 16s. 2d. to be carried forward to next account. The directors 
have only divided amongst themselves a part of the sum voted to 
them at the last general meeting, having to forego for the 
resent the increased scale of fees in consideration of the reduced 
ividend. Because of the lamented death of Mr. Sampson Lloyd, 
Mr. T. E. Walker, pig ey soem ae = —_— ‘ iad 

The yearly meeting of the Mi agon Company was he! 
on Madeday ot the Gieen’s Hotel, Birmingham. The report and 
accounts were read and approved, and a dividend declared of 
10 per cent., with a bonus of 75s. per share, on the ordinary, and a 
proportionate amount on the new shares, free of income tax. The 
retiring director and auditor were re-elected. 

The North Staffordshire Mining Institute have, during the 
week, held a meeting at Stoke-on-Trent. Of the papers the 
one which most yz for our notice — one on ty of ——, a 
new safety lamp for use in mines. e peculiari' e lamp is 
that the fae a Sang of impure air extinguishes the flame, thereby 
rendering the ignition or explosion of the gas impossible. The 
whole of the air for feeding the flame has to ti h an air 


chamber in a limited space at the bottom of the lamp, and as soon 
as the impure air, such as hy , fills up the space, the 
for the oxygen which is requisite to support combustion is stopped, 


and consequently the light gets suffocated for want of air. Suc- 

cessful experiments were made to demonstrate this. It was 

claimed for the lamp that it could not be’ affected by the strongest 

current of pure air; but the experiments in this respect were not 

so successful. Nevertheless, while these latter trials did not show 

that the Landaw lamp was inferior to others, the former trials were 
ed as evidence of superiority of construction. 


e committee inted at the last meeting of the Birming- 
ham Town Council with power to negotiate with the directors of 
the Waterworks Company, has opened negotiations for the purchase 


of the wa’ by agreement, if that should be found ible. 
On Tuesday there was a meeting of a deputation from the com- 
mittee and a deputation from the Waterworks but no 
result was come to. Nevertheless it is hoped that further negotia- 
tions may lead to the purchase of the waterworks by agreement 
rather than by the ~—_ and tedious method of arbitration. 

The rural sanitary authority of the Solihull Union amatay | 
to the Local Government Board for sanction to borrow £1500 for 
sewerage works in the hamlet of Knowle, Mr. Robert Morgan, C.E., 
Local Government Board en has held an inquiry into the 
matter, during the week, at Knowle. The clerk to the sani 
authority said that body had been led to make the appli- 
cation by a report from their medical officer, which pointed 
out that the present drains were too wre and of pees 
capacity. It was proposed to carry out a m of sewerage 
a to the plans presented by Mr. Pritchard, engi- 
neer an ‘or, and to take the sewage on to land and 
there utilise it “s a system of irrigation upon what was com- 
monly termed the separate syst Mr. Pritchard said he 
had designed sewers 9in. in diameter —— in 12in. 
in diameter at the outfall, laid in straight lines, with manholes 
at every change of gradient, either lateral or vertical, and at 
depths varying from 3ft. to 12ft. 3in. The sewers would be 
constru with such gradients that they should be “E>: 
every manhole being an open y= yy The whole 
cost of the scheme, which would drain 3252 acres, he estimated 
at £1500. To allow time for the purchase of land to receive the 
sewage, the court of inquiry was adjourned until the first week in 
October. 


The Royal Agricultural Society’s Show, to be held in Birming- 
ham next year, will be marked, it is expected, by a new D sa on 
the part of the conductors. Lately the council of the show hav 
not seemed so anxious to meet the necessary reforms urged by the 


outside members, as they have been to est c from 
within, , it would seem, simply for the sake ro) 

Early this year a committee reco opposition to the 
views of Mr. Fawcett, that the ca’ le should be = complete 
into the hands of the judges. Mr. ward and Mr. Thomas 
Booth were especial advocates of this course but the 


idea has been scouted, not alone by 
acting as judges, but by the exhibitors themselves. In the North, 
a judge ‘at the show, eee 1 wae, apamgnen te Det b 

enforcing the new suggestion, would not to treated, and, 
putting the catalogue aside, took the number of the once 
more as his only mark and guide. But this is not the only 
c which certain members of the Royal Agricultural Society 
would bring about. Mr. Millward has given notice that at the 
council meeting in November he will move, ‘‘ That in future the 
country ting shall on Wednesday, instead of Mon- 
day, for this reason amo others, that Saturday and Monday, 


hich erally holi in large towns, would be shilling 
den.” Loniog at this I at now refer to the shilling days in 
some of the large towns which the society has already visited, such 
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NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

TuE improvement which I was able to notice last week in some 
descriptions of pig iron has proved to be only of a temporary 
haract © s have not been induced to come forward any 
more freely with their orders, and prices have receded to about 
their former level. The eral iron trade of the district con- 
tinues in a most unsatisfactory condition, and the Manchester 
weekly market on Tuesday was exceedingly quiet. It. was 
currently reported that one or two large is had been placed, 
et these sales are essentially of a speculative character, and the 
Toitinate tendo foun dog to y is confined to the most limited 
Da aga Lancashire pig iron delivered in the Manchester 

strict is quoted at about 63s, sa ton for No. 3 foundry, and 
about 61s. per ton for No. 4 forge, but the local makers are 
doing little or no business 


beyond a few small sales for 
ressing wants, Lincolnshire and De ig iron is quoted 
or delivery here at 62s, 6d. 





P 

ton for No. 3 foundry and about 
60s. per ton for ae qualities, and Middlesbrough makes at 57s. 
9d, to 58s, 2d. for No. 3 foundry; about 1s. less for No. 4 and 
about 55s, 6d. to 56s. 6d. per ton for forge numbers. In manu- 
factured iron, prices continue to tend downwards. Lancashire and 
Middlesbrough bars delivered are worth about £8 5s. per ton, hoops 
about £9 10s., and sheets about £11 5s. per ton. 

Although some of the forges are fairly employed for the prt, 
they have not as a rule more than sufficient orders on their books 
to “ys them running a fortnight, and consumers are anticipating 
that they will have to lower their rates still further in order to 
secure business for the next month. Founders and machinists 
except in special cases are also exceedingly quiet. 

In the coal trade there is a slight tendency towards improve- 
ment, as far at least as the Manchester market and surrounding 
district are concerned. There are more inquiries from consumers 
for quotations, and rather a better demand. Prices are steady at 
last month's rates, and as some of the colliery proprietors are now 
concluding their contracts, it would seem that no material one 
in prices either one way or the other is anticipated for some time 
come. The Oldham and Ashton districtsare still depressed, o 
to the stoppage of so many mills; and although prices are withou 
material ae. the pits are only working short time in order to 
prevent the accumulation of stocks. In the Wigan district there 
is a fair demand for the limited amount of coal now being raised, 
and although low prices are still accepted, there is not so much 
underselling. The average quoted Day at the pit mouth are 
about 13s. to 14s. perton for Arley, 11s. for Pemberton coal 
9s. to 10s. for ordinary steam and furnace 8s. 6d. for common 
coal, 6s, 9d. to 7s. for burgy, 24s. to 25s. per ton for slack. The 
shipping trade continues very flat. There is a little or no demand 
for export coal, and the coastwise shipments are only on a limited 
scale. Coal is — freely in the Liverpool market at low prices, 
but this we chiefly to descriptions of fuel unsuitable for steam 
P . but which are being forced at market by needy sellers ; 
aoe coven coal is tolerably steady in price. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Up to the time of writing this communication the business of 
the week has been purely and simply nil. Everything has been 
subordinated to the pleasures and rejoicings attendant upon the 
visit of the Prince and Princess of Wales tothe town. There 
had been for some weeks previously a tremendous amount of 
preparation, so that by the time when the nage visit became a 
matter of the immediate future, the whole of the streets along 
the proposed line of route became fully and completely metamor- 
arg It is not, however, my province to record these thi 

ut I may be permitted to make an allusion to the fact of 


visits paid by their Royal Highnesses to the Norfolk steel 
and gun works of Messrs. Thomas Firth and Sons, the armour 
plate, steel, &c, &c., Cy Works, of Messrs. Charles Cammell 
and Compan: i and to the cutlery manufactory of Joseph 


, Limited, 
Rodgers a Sens, Limited. At the works of Messrs, Firth and 
Sons—of which firm Mr. Mark Firth, the mayor, is the head—the 


process of casting a steel ingot for the construction of a six-ton gun 
was witnessed with much interest, especially by the Princess, the 
ing being by a large number of men with about 250 melting 


uring 
nro mostly averaging about 36lb. each, At the Gunworks the 
steel core for an 81-ton gun was hammered under a 25-ton x 
the Princess being greatly interested in both processes. At the 
Cyclops Works wire rolling and hardening were seen, and then the 
rolling of a 30-ton armour-plate, Afterwards the Bessemer 
was witnessed, the fine pyrotechnic display consequent thereon 
being aly aevet The Prince is said to have expressed himself 
well and fully satisfied with the warm welcome accorded to 
himself and So ee & oe i and at oe 
Messrs. Ts Sons ry presents e 
choicest w ip, and in so’ Id. The Prince also ordered 
a number of articles at this t to take with him te 
India as presents. From this it may be inferred that the work of 
the week has been simply conspicuous by its It may, 
however, be said in this connection that the behaviour of the - 
men, as spectators, has been simply perfection—not a single acci- 
dent, from any cause, having been 

Pig iron is quiet and nominal in price, th 
having been small and very few in number. 

uw at the following — 
Ts. 6d.; No. 4, 77s. 6d.; No, 5, mottled, and white, 77s. 6d.; 
Bessemer, No. 1, 80s,; No, 2, 77s. 6d.; and No. 3, 77s. 6d., all less 
the usual discount for pt cash; Millom Bessemer, N: 
82s. 6d.; No. 2, 80s. ; No. 3, 77s. 6d.; Millom ordinary, No. 3, 
77s. 6d.; Nos. 4 and 5, 77s. 6d.; mottled, 85s.; and white, 82s, 6d. 
per ton on the usual four months’ terms, or with an allowance for 


cash payment. 
to the continued ion of trade the Forge and 
nating i P tion has-resolved to reduce the 
prices for rolling to the extent of 5 per cent. 
The miners’ wages question ha’ 
an 
Yorkshire district, interview 
owners and a 


ions of North Derbyshire 


district and 
le number of miners are out 


The South Yorkshire di 
are rather unsettled, and a consid 


on strike from one or another cause, 


its the men have been off owing to the \ 
ins dinothnn the men are being reduced in numbeis 





owing to the slack inquiry for fuel. 


- 





on Oe nce “ : 


ase cealtvenins 
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' The annual report fe ae Coal and Iron Company 
issued to-day states that the past year has been one of considerable 


anxiety and continuall depression. Prices of all the 
productions of the company have month by month, and these 
continued falls up to the time have not been met by com- 


mensurate redui in the rate of i 
enhanced costs as is due to hours of labour remains 
wholly unalleviated. The profit for the is £56,874 18s. 6d. 
Of this sum £20,190 12s. 6d. was divided in Fe! * cont. 
with balance brought forward £46,094 10s. now at the 
the shareholders. Out of this amount the directors 
further payment of £4 16s. 3d. on each original £100 share, and 
17s, 6d. on each new £10 share, making a total dividend for the 
year of 15 cent., lea’ £10,000 to the reserve fund (bringing 
The sinking zt Newstead is progre “< peg sb accduanees. 
e sin at ssing well, and the pro- 
bably be reeahed in October next. The works at Langwith have 
been much retarded by the delay in opening the Worksop and 
Mansfield line, but are now progressing well. Owing to the non- 
commencement of the Doe Lee Valley branch nothing has been 
done on the Glapwell estate, but tions will probably be om 
in the ensuing spring. The sentintens for securing a valuable 
field of oolitic ironstone and for making a branch line of the Mid- 
land Railway thereto are favourably. Thirty acres of 
freehold land adjoining the works have been purchased during the 
year. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE limited revival which took place last week on the reduction 
of stocks, and the temporary scarcity of foundry iron, has hardly 
been maintained during the fast few days. Business at the weekly 
iron market on Tuesday was almost at a standstill, and prices 
were, if anything, disposed to be a trifle weaker. It was difficult 
to get 50s. for immediate delivery of No. 3. It was generally 
understood that great and largely successful efforts have lately been 
made to ‘‘ bear” the market in Middlesbrough, but the stronger 
holders of iron are resisting these endeavours so far as they 
possibly can, and there is, quently, a disposition to stand 
somewhat aloof from intercourse on both sides. In all its essential 
features the pig iron'trade remains as it was a week ago. There is 
still a more limited SS than there was at the corresponding 
period of last year, but from the fact that the downward tendency 
of prices has received an undoubted check, pled with the not 
less significant circumstance that the whole of the pig iron recently 
manufactured has gone into consumption, makers appear to 
more hopeful as to the prospects of the immediate future. 

It is probable that the course of business on Change has been 
interfered with this week to a considerable extent by the interposi- 
tion of Stockton races, which constitute the great carnival on 
Tees-side. For the purpose of duly celebrating these races most 
of the ironworks are generally laid off for three or four days, and 
this week has been no exception to the rule. Very little work has 
been done at the mills and forges of Stockton and Middlesbrough 
since Tuesday, nor is it likely that work will again be generally 
resumed until Monday next. It is impossible that this temporary 
suspension can exercise any substantial effect on the course of 
trade, although it will probably enable some makers of pig iron to 
reduce their stock, and thus put in a more favourable appearance 
at the end of the month. 

The suspension of Messrs. Shaw and Thomson has not been 
attended with the inimical consequences that were expected on 
Tees-side. In one form or another this firm has had considerable 
transactions with Tees-side firms, but chiefly with the Stockton 
Railmill Company, in which I understand Mr. Shaw was at one 
time, if not up to his suspension, a large shareholder, and the firm of 
Shaw, Reay, and Johnstone, in which, until he was bought out, he 
was the leading partner. It was rumoured that the failure would 
jeopardise the position of the South Durham Iron Company, in 
whose works at Darlington, there is a Mr. Shaw that holds a large 
stake, but I am informed that it is not the same gentleman as the 
wincipal partner in Shaw and Thomson, and that the South 
oar eae Iron Company are in no way implicated in the failure. 
Commercial confidence, however, is still far from being fully restored. 
Ugly and sinister rumours are bruited about, and the most 
rigorous inquiries are invariably set on foot before any consider- 
able amount of credit is granted. This condition of things is only 
natural under the uliar and oppressive circumstances of the 
present time; but I have found or heard nothing to prove that the 
general financial position of the district is otherwise than sound and 
trustworthy. There are probably a few mushroom and unstable 
concerns still in a tottering way; but the chief concerns are not 
only perfectly solvent, but are also in serge ps of large reserve 
funds, which fortify them against the fear of succumbing to finan- 
cial panic or mercantile disaster. 

There is again a falling off in the receipts for minerals of the 
North-Eastern Railway Company, the total receipts from this 
source for the week —s August 14th only reaching £44,407, as 
compared with £44,549 for the Se of last year. 
This deficit is principally due to the diminished output and con- 
sumption of coal in South Durham. 

It is probable that your readers may be interested in hearing that 
arrangements are now being made for effecting the removal to 
Darlington of the various locomotives identified with the early 
career of the railway system, now stored in Kensington Museum 
and elsewhere, in view of the approaching jubilee of the first 
public railway. It is proposed to hold the exhibition at the 
Sheldon Locomotive Works of the Stockton and Darlington Rail- 
way Company, which are admirably suited for the purpose. Most 
of the chief imperial and municipal dignitaries in the kingdom will 
be invited to take part in the forthcoming celebration. 

The question of the rating of ironstone =~ still continues to 
induce a good deal of controversy in the North. Mr. Hedley, of 
Sunderland, has been called in to solve the matter; and he has 
put the valuation into a form in which the rateable value will 
readily be revised and corrected every year, without cost or 
trouble. The annual output of ironstone in Cleveland is now 
about six million tons. New mines are being opened out in different 
parts of the district, and some cargoes of ironstone found on the 
estate of the Marquis of Aylesbury, on the new line now in course 
of construction from Lofthouse to Whitby, are being experimented 
with, in order to ascertain if they will be worth the cost of 
smelting. 

The proposed new blast furnaces to be built in the Boosbeck 
Valley, in connection with the mines of the Stanghow Ironstone 
Company, are about to be proceeded with at an early date. It is 
intended to double the production of the Stanghow mines as soon 
as machinery can be Tid down and other circumstances will 
permit. 

It will be a fact worth making a note of by those of your readers 
who are engaged in mining operations, that for some time past a 
drilling machine has been at work at one of the largest ironstone 
mines in Cleveland, on a new principle for which a patent has 
very recently been obtained. Things are not quite ripe for making 
known the mechanical details and capabilities of the new appliance, 
but its inventor, who isa highly competent mining engineer, has 
assured me that the experience already gained will justify the 
claim that one of these machines with six men will do as much work 
as twenty-four men by hand. Should this result be maintained as 
general practice, there is here an enormous source of economy, 
equivalent almost to a revolution in the mining of ironstone. 

Of the coal trade I am unable to report anything that is satis- 
factory. The pits in South Durham are working with very great 
irregularity. e colliery after another is either being laid off 
altogether, or put on very restricted time, and as nearly as I can 
calculate the present output of coal in the Northern coal-field is 
fully one-third less than the actual capabilities of these pits already 
opened out, which means of course a heavy loss of interest on 
invested capital, Labour is now becoming very plentiful. Prices 











for coal are unaltered, but inferior eae of coke are being 
y of; 


sold for less money, and the su, article is more in excess 


of the demand every week. 

Owing to some obnoxious rules being enforced at the Newburn 
setae ae eae ana about 300 of the workmen 
a work, works are ¢ the oldest of their kind in 
t orth. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Prices were well maintained in the warrant market until the 
close of last week, but this week the market has been less firm, 
and quotations have slightly declined. Considerable quantities 
of pig iron are being at the works, and the reserves in 
Connal’s Glasgow Stores are on the i A ting now to 
about 45,000 tons. On Friday the warrant market was flat, with 
little business doing, and on Monday very few cash transactions 
took place. and these were at a reduction, the figures being 63s. 
cash and 62s, 6d. fourteen days fixed. There was a quiet business on 
pom | at 62s. 9d. thirteen days open. In the warrant market 
on Wednesday only 500 tons were reported at 62s. for one month 
fixed, and the et was idle. A thousand tons were done at 
62s, 44d. cash to-day (Thursday). The market closed not at all so 
strong as on the same day the previous week. 

The values of the principal makers’ brand have been some what 
irregular, but on the whole they do not vary much from those of 
last week. The quotations are as follows :—G.m.b., at Glasgow, 
No. 1, 63s, 6d.; No. 3, 62s.; Gartsherrie, No. 1, 69s. 6d.; No. 3, 
62s. 6d.; Coltness, No. 1, 72s.; No. 3, 65s.; Summerlee, No. 
1, 668.; No. 3, 62s.; Langloan, Ne. 1, 70s.; No. 3, 62s.; 
Carnbroe, No. 1, 64s. 6d.; No. 3, 62s.; Monkland, No. 1, 64s.; 
No. 3, 62s.; Clyde, No. 1, 65s.; No. 3, 62s.; Govan, at Broomielaw, 
No. 1, 64s.; No. 3, 62s.; Calder, at Port Dundas, No. 1, 
70s.; No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 68s.; 
No. 3, 63s ; Eglinton, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Dalmel- 
lington, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Carron, at Grangemouth, 
No. 1, 67s. 6d.; Shotts, at Leith, No. 1, 71s; No. 3, 64s.; 
Kinneil, at Boness, No. 1, 62s. 6d.; No. 3, 60s. 

The shipments of pig iron from Scotch ports for the week ending 
the 14th inst. amounted to 11,875 tons, showing an increase of 1887 
as compared with those of the corresponding week of 1874. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
2860 tons, being 1065 more than in the corresponding week of last 
year. 

There are at present only 116 furnaces in blast in Scotland, yet 
the make pod ~ the demand to such a degree that great additions 
are being made to stocks. One ofthe furnaces at the Clyde Iron- 
works was blown out about ten days ago, and on Saturday other 
three were damped down, leaving only two now in blast. The 
malleable trade shows hardly any improvement, and prices have 
been again lowered, with the object of attracting a better supply of 
orders. Bars have been reduced about 10s. per ton. 

There are no changes in the prices of coals in the West of Scot- 
land. The Quebec fleet is now well supplied, so that the demand 
for these vessels, which had a certain effect upon the trade during 
the past fortnight, has abated. A few good heavy shipments have 
taken place to various ports, and the inquiry for household coals 
has slightly improved, but it cannot yet be said that there is much 
doing in the coal market. In the eastern mining counties prices 
are not quite so firm. A large proportion of the output is 
despatched to the various ports for shipment, the export trade 
being pretty brisk, but home orders are anything but plentiful. 

Some time ago the North Linrigs coal-field, which is situated a 
few miles to the South of Holytown, in Lanarkshire, was leased 
from the Duke of Hamilton by the firm of Messrs. Miller, Wyper, 
and Company, and sinking operations since carried on have resulted 
in opening up several seams of coal in two pits, the main seam 
being found 9ft. in thickness; splint, 4ft.; Virtuewell coal, 3ft.; 
Drumgray, 2}ft. Besides other coal seams of less thickness, a 
good seam of black band ironstone has been discovered. To con- 
nect the pits with the Caledoman Railway, about three miles of 
railway have been laid, and the pits are now being worked. 
Extensive operations, which have n going on for about two 
years in the neighbourhood of Hamilton, with the object of 
developing the mineral fields of the district, are also being rewarded 
with success. The lessees of the Eddlewood and Annsfield fields, 
Messrs. Lacour and Watson, have reached at a depth of over 100 
fathoms a five-ell seam of 7ft. 4in. in circumference, and the coal, 
which is said to be of capital quality, will be ready for the market 
in a month or two, On the estate of Stewarthill, near Stirling, a 
seam of anthracite coal of the finest quality, and 3ft. 3in. in thick- 
ness, has been found. 

Mr. Macdonald M.P., addressed a meeting of 600 miners the 
other evening, in Mr. Taylor’s Theatre, Larkhall, and strongly 
advocated the desirability of the men being united. He pointed 
to what was being done at the present time among the miners of 
the North of England by means of conciliation and arbitration, 
and deprecated the policy of strikes as injurious to the men. He 
was of opinion that if the miners of the district set about, orga- 
nising themselves, they would be in a position by the beginning of 
October of asking the masters for an advance of 1s. on their pre- 
sent daily rate of wages, and he believed that the existing state of 
trade and the prospects of the future would fully justify them in 
making such a demand. 

The shale miners at the pits of Messrs. Merry and Cuninghame, 
New Johnstone, have again struck work in consequence of the 

roprietors having let the working of the mines by contract to Mr. 
Robert Stewart, Dalry. The desire of the men was that they 
should ——_ the same direct relation to the firm which they held 
previous to the former strike. 

I stated last week that the iron moulders in the employment of 
Mr. J. B. A. M‘Kinnel, of the Dumfries Ironworks, bad left their 
employment in consequence of some new regulations respecting 
apprentices and the granting of leave to the workmen. The latter 
have since resumed work on the employer’s terms, which had in 
them nothing which could fairly be regarded as unreasonable, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Swansea is about making another effort to vie with Cardiff, 
preparations being on foot for an important enlargement of the 
docks and pier. e proximity of Cardiff, however, to the chief 
collieries, must always give it a superior status to Swansea as a 
coal mr gary Pye During last month I am informed there was 
upwards of 300,000 tons sent foreign, and nearly 100.000 coastwise. 
These figures are significant, and show that a really large coal trade 
has been enjoyed. If to these totals are added the quantities sent by 
rail to Battersby and others, Liverpool, to Stephenson, Clark, and 
others, London, the total output would not be much under one 
million tons. 

pe to one of the leading delegates this week, he remarked, 
** If the coalowners think to enforce a reduction next month there 
will be a struggle.” I rejoined, “* that a reduction was inevitable. 
At — prices only the large coalowners profited in any degree, 
and that only by reason of their very large transactions. Small 
owners realise nothing, and taking the whole trade into question a 
reduction was vitally necessary.” ‘* Well,” was his reply, ‘‘ the 
best men can only get 3s 4d. per day now, and with food at its 
present high rate they find it difficult to live.” I imagine there 
will be some difficulty at the end of the current month. The 
delegates are beginning to move in earnest, and commenced their 
meetings at Merthyr on Monday. 

The existing arrangement in the coal trade tells rather against 
the men. It is that when trade fi no trucks are put in, and I 
have known some of the principal collieries idle half the week. 
The men grumble at this, but there is no alternative. To stack 
coal, except for a short time, is a foolish process. Ihave seen coke 
stacked lately and covered with lime, looking like se many white- 








, 
of the iron district during last month. Taking all orders, home 
and foreign, I should not be under the mark by giving the entire 
total at 20,000. If I am not much mistaken this ig about one- 
fourth, ibly one-sixth, of the capacity of the Welsh works. 

The College Works, Llandaff, have been started again, the men 
accepting a reduction of 5 per cent. The question was settled by 
arbitration. . 

A most important question was settled this week at the Glamor- 
ganshi i It was a case brought by the proprietors of 
a small farm near Vochriw —- the Dowlais Iron Company for 
the possession of ten acres of land and the minerals beneath. It 
was claimed by Mr. Williams, the plaintiff, that these ten acres 
had been originally belonging to the farm. The evidence on both 
sides was conflicting. One curious part of it was that a boulder 
stone, stated to be one of the boundary marks, had been sent to 
London for examination. The evidence of Mr. Clark, the resident 
trustee, was eminently able, and did much to settle the point at 
issue. But it should be borne in mind in the discussion of these 
boundary disputes that the geological character of boundary stones 
has little to do in clesring up such questions. The stone sent to 
London was millstone grit, and belo to the carboniferous 
system—that is, to the district ; but, had it been old red sandstone 
or granite, it would not have settled the question, as either class 
of stone might have been borne as aboulder by the primeval ice, 
and —s in situ a prominent landmark, would naturally be selected 
as a boundary. 

The alleged boundary walls were stated by Mr. Clark to be 
ancient burying places, and: others, inclosures used by the early 
inhabitants. A good deal rested on the etymology of the names of 
places, and it is a singular fact that so little attention is now paid 
to the thorough study of Welsh that the chief witnesses had to be 
obtained from North Wales. The jury decided in favour of the 
Dowlais Company. 

There is a steady addition being made to the Cardiff fleet. The 
Louisa, a fine steamer of about 1450 tons dead-weight, has been 
built at Wallsend, on the Tyne, by Schlessinger and Davies, for 
Mr. Gueret, of Cardiff. Her engines are by Clarke, of Sunderland, 
110-horse power, and of the latest desi Other vessels for Car- 
— firms are also in progress, principally intended for the French 
trade. 

Prices are somewhat firmer for best coals. The Taff Vale Com- 
a have announced, as I anticipated, a dividend of 5 per cent. 

e i ecccr and Aberdare question is adjourned for another 
month, 
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SIR JOHN HAWKSHAW’S ADDRESS. 


Just twelve months have elapsed since Professor Tyndall 
astonished, shocked, charmed, or disappointed various 
sections of the community by the remarkable address 
which, as president of the British Association for 1874-5, 
he delivered at Belfast. The address of Sir John Hawk- 
shaw, delivered yesterday at Bristol under similar circum- 
stances, will excite little feeling of any kind. The president 
of the British Association has not de from a beaten 
track, and in kind, if not in quality, his address is identical 
with those which it has become the fashion for presidents 
of engineering societies to prepare and deliver when they 
first take the chair. The ion is by no means without 
merit, but that merit is not of a high order. We have no 
difficulty in comprehending the condition of mind in which 
it was written. It certainly was not all composed ata 
sitting; possibly its composition extended over several 
weeks; but during all this time Sir John Hawkshaw was 
obviously convinced that he really had nothing to say that 
had not been said before. With very great care the traces 
of labour which an address com under such conditions 
must have presented in the first instance, have been 
eliminated, and the excellent English and the flowing style 
of the composition carry the er pleasantly to the end. 
It is not, we dare to think, Sir John Hawkshaw’s fault 
that he had nothing to say that wasnew. He confesses at 
the outset that he must speak as an engineer, or else hold 
his peace. Before him have come men of pure science— 
men who investigate, and discover, and experiment 
—men who take Dame Nature by the throat, and 
rob her of her secrets—men who, ause they have 
attained to a knowledge of ‘certain facts with infinite 
pains and labours, are prone to attach a false importance 
to these facts, and to prepare presidential addresses 
in anything rather than a odheeihens mood, 
A small addition to our knowledge of the action of a gas 
or the transmission of sound, the discovery of a novel 
microscopic shell at the bottom of the ocean, will afford 
matter to some minds for half a dozen presidential 
addresses. Coming after men of pure science, the prac- 
tical, modest engineer has no chance. He cannot dazzle, 
or charm, or excite an audience. Sir John Hawkshaw 
evidently realised this fact from the first, and his 
address is tempered and coloured throughout with a senti- 
ment of regret that his opportunities were not as the oppor- 
tunities of his predecessors. “I have nothing new to tell 
you,” he seems to say. “Engineering is not new. I can 
only repeat an ancient tale. We have done nothing that 
has not been done of old.” 

We are by no means surprised that Sir John Hawkshaw 
failed to deliver an address in any way remarkable. He 
dealt with engineering questions only, and these have 
become so identified in the present day with the very 
existence of hufnan civilised life, that it is practically im- 
possible to evoke any special manifestation of sentiment 
about them. If attention were called to a really remarkable 
bridge, forexample, one-half the audience would understand 
only just enough about it to believe that if the engineers had 
pleased they could have made one twice as remarkable, while 
the other half of the audience assumed that if they had had 
the work to carry out they would have done it much better 
and cheaper. As about bridges so about almost any other 
thing that the engineer can give the world. <A belief— 
partly well-founded—has grown up that if an engineer 
only has money enough given him he can do anything. 
The world is not to be startled from its propriety by 
a big ship, or an economical engine. The modern works 
of the engineer are looked on as matters of course, and 
they no longer elicit a general expression of surprise or 
adisiration. But Sir John Hawkshaw’s paper possesses 
one merit. It calls attention to the grand fact that the 
progress of civilisation depends on the labours of the 
engineer, a truth too often forgotten. Far be it from us to 
depreciate the value of the en of such men as Fara- 
day or Tyndall; but Sir John Hawkshaw has shown that 
centuries before such men lived the engineer was at work, 
and toiling in the service of civilisation and religion. As 
far as regards literal utility the isolated work of the seeker 
after Nature’s secrets no direct value whatever. In 
the hands of Watt the chemist, a knowledge of the law of 
so-called latent heat was worthless; in the hands of Watt 
the engineer, it revolutionised the world. A hundred 
——— of the same truth might be adduced if necessary. 
But the section of the world represented at the meeting of 
the British Association expects to be amused and dazzled 
by the president, and Sir John Hawkshaw’s modest state- 
ment of a few historical truths, and his brief reference to 
the modern labours of the engineer, very little satisfied an 
audience all athirst for somethin infinitely more stimula- 
ting. Sir William Armstrong, ee an engineer, suc- 
ceeded infinitely well as compared with Sir John Hawk- 
shaw ; but then Sir William had perforce to abandon 
engineering, and utter startling theories concerning the 
exhaustion of our coal fields. The truth is that there is 
nothing left to be done within the realm of constructive 
science which can supply matter for a sensational British 
Association address. Sir John Hawkshaw, in a word 
could not make bricks without straw. 

For ourselves, we confess that we have no predilection 
for a startling address. Sensational science is in a = 
measure cnworthy of the age in which we live, and the 
simple, straightforward story set before the world by Sir 
John Hawkshaw will be regarded by a very large number 
of thoughtful men as belng a much more useful and satis- 
factory document than the brilliant oration of Sir John 
Hawkshaw’s immediate predecessor. It ma, be argued 
however, that the President of the British Lesosintion is 
expected to tell his audience something new; that, in fact 
the object of his presidential existence is to tell the story 
of a year’s progress in all the sciences represented by the 
various sections of the Association; and that, lacking the 
ower, the opportunity, or the will to do this, then he is 
vound to start some remarkable, and if possible never- 
before-heard-of theory, which will set every one talking 
and a few persons thinking for at least a week. It is evi. 
dent that Sir John Hawkshaw has in no sense of the word 





complied with these conditions, and so far his progress as 
a president of the British Association has been unsatisfac- 
tory. There are not wanting, however, men who will 
thank Sir John for the spirit in which his address has been 
prepared, and who will assert that, by eschewing every 
temptation to adopt the sensational to attract his audience, 
he has set an example that was sorely needed, and which 
can hardly fail to promote the best interests of the British 
Association. 








THE BRITISH ASSOCIATION AT BRISTOL. 


(2rom our Special Correspondent.) 

BristoL, Wednesday Night. 
Tue proceedings of the British Association began this morn- 
ing in a quiet way, with nothing outside the usual routine to 
call for special comment. Dr. Carpenter, in the absence of Pro- 
fessor Tyndall, presided over the meeting of the General Com- 
mittee this morning ; during the proceedings two short discus- 
sions only took place, one on the desirability of engraving more 
diagrams in the published proceedings, the other on the admis- 
sion of ladies on the Committees of the Sections ; the latter 

question was referred to the Committee of Recommendations. 
The Report of the Council was then read. Amongst other 
things it set forth: —“ The General Committee at Belfast referred 
the following four resolutions to the Council for their considera- 
tion, and they beg to report their proceedings in each case :— 
First resolution ; ‘That the Council be requested to take such 
steps as they may deem expedient to urge upon the Government 
of India the desirableness of continuing solar observations in 
India.’ The Council having considered this resolution, requested 
the president to embody their views in a letter to the Govern- 
ment of India. The following is a copy of the letter to the 

Marquis of Salisbury :— 
British Association for the Advancement of Science, 
22, Albemarle-street, London, March 5, 1875. 

My Lord,—By the desire of the General Committee and of the Council 
of the British Association, I by to lay before your lordship the accom- 
panying resolutions regarding the continuance of solar ebservations in 


Researches of the character here contemplated are of comparatively 
recent date, and have been hitherto pursued with conspicuous ability by 
independent observers. They may be divided into three distinct groups, 
namely : Sun-spot periodicity ; the relation of that periodicity to terres- 
trial and planetary phenomena ; and the mee and chemical changes 
of the sun’s visible surface. It is the opinion of the Council of the Brit: 
Association that observations of the sun conducted under these 
heads would furnish results of the highest scientific importance and that 
India, presenting as it does every diversity of climate and of atmospheric 
condition, and every degree of elevation from the sea level to the greatest 
mountain heights, is a field eminently suited to the successful prosecution 
of such observations. 

The specific proposal which, on behalf of the British Association, I have 
the honour to submit for your lordship's consideration is, that the instru- 
ments recently supplied for the observation of the transit of Venus 
should, now that they have served purpose, be made to contribute to 
the equipment of a physical observatory to be established in the Hima- 
layas, the Nielgherries, or some other fit locality. These instruments are 
suitable for so observations, and with the addition of a spectroscope 
and afew other minor adjuncts would suffice for the present. They 
would be ready to be brought into practical action the moment the neces- 
sary buildings, which might be of the simplest and most inexpensive 
character, are erected. 

But to extract from solar observations their full value it is necessary 
that they should be continuous. No day ought to without observa- 
tions of the solar surface. This can onl: accomplished by establishing, 
in connection with the principal o! ory stations in positions 
selected with the view of rendering it in the highest degree probable that 
at one or other of them favourable weather would always be found. 
When, therefore, the results obtained in the eee meng observatory shall 
have justified the extension (and of such justification the Council enter- 
tain a confident hope) <r stations may be added, provided with the 
moderate equipment needed to multiply the chances of that continuity 
of rnin which it 7 - desirable to — fae privil ‘ 

ly agreeable to me, personally, ve the 0! 
bringing this impotent question under the notice of a nobleman whose 
scientific acquirements render unnecessary any lengthened argument to 
_— that the proposed observatory is likely to redound to the honour of 

ngland, and to materially assist in the advancement of natural know- 
ledge. I have the honour to be, 
My Lord, 
Your most obedient servant, 
Joun Tyspa.t, President. 
The Most Honourable the Maryuis of Salisbury, 
Secretary of State for India. 


A copy of this letter was forwarded to the Governor-General 
for India. 

The following reply has been received from the Secretary of 
State of India :— 

India Office, Westminster, 8. W. 

Sir,—I am directed by the Secretary of State for India in Council to 
acknowledge the receipt of your letter of the 5th March, set forth the 
desirability of instituting continuous solar observations in In and in 
reply to transmit to you a copy of a —— which his lordship has 

dressed to the Government of India = e subject. 

am, Sir, 
Your obedient servant, 
Louis Mauer. 


Professor Tyndall, F.R.S8. 
India Office, London, 24th March, 1875. 
Geographical (Observatories), No. 16. 


To His Excellency the Right Honourable the Governor-General of India 
in Council. 

My Lord,—Par. 1. I have received and considered in Council your 
Excellency's di itch, dated 12th February (No. 2, Industry, Science, and 
Art) 1875, re: g your ction of an arrang it by which Lieut.- 
Colonel Tennant, with a small establishment, will be employed, durin 
the year 1875-76, to make observation at Roorkee of the sun and o 
Jupiter's satellites, and to reduce the transit observations. The instru- 
ments* for use at Roorkee will be ordered in this country, and sent out 
with as little delay as possible. 

(2) I observe that your Government, in sanctioning these arrange- 
ments, have declined to engage themselves to anything further at pre- 
sent, and that the s establishment of a solar observatory at 
Simla remains an open question for future consideration. 

(3) I herewith transmit a copy of a letter which I have received from 
the President of the British Association, on the im ice of continuous 
solar observations in India ; and I would suggest for your consideration 
whether an observatory on an inexpensive scale might not usefully be 
established at Simla a ter the ensuing year, with this object, for which 

only would be necessary, in addition to the instruments 


ly at Roorkee. 
I have the honour to be, 


y ’ 
Your Lordship's most obedient humble servant, 
(Signed) Sacissury. 


Second Resolution: ‘THat the Council of the Association be 
requested to take such steps as they may think desirable, with a 
view to promote the appointment of naturalists to vessels engaged 
on the coasts of little-known parts of the world.’ The Council 
drew up the following letter, which was signed by the President, 
and forwarded to the Admiralty :— 

British Association for the Advancement of Science, 
22, Albemarle-street, Londoa, March 9, 1875. 

Sir,—The Council of the British Association have had recently referred 
to them by the Association a q' 
various forms has been already under their consideration—the importance, 
namely, of attaching natural (that is to say, persons specially trained 
in natural history observation) to surveying ships generally, and more 
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point hich 
have flowed from this policy have been quite out of proportion to its cost 


to the country. 

The obvious desirability of associa‘ trained observers with the sur- 
veys of the future is thus by the experience of the past. 
The Council of the British oo to urge w the 
favourable consideration of her Majesty's Government the qui sub- 


mitted to them by the General Committee. 
I have the honour, &., 
Vernon Lushington, Esq., Q.C., 
The following reply has been received from the Adiwiralty :— 


Admiralty, 20th M 1875. 

Sir,—I am commanded by my Lords Commise‘oners of the Ai ity 
to thank you for your letter of the 9th instant, -conveying the 
expressed by the committee of the British Association for the Advance- 
ment of Science as to the desirability of trained naturalists being at- 
tached to all surveying vessels ; more especially to those engaged in the 
survey of unfrequented regions. 

I am, Sir, your obedient servant, 


Rosert HALL. 
The President of the British Associatien for the 
Advancement of Science, 
22, Albemarle-street, 8.W. 


Third resolution: ‘That the Council be requested to take such 
steps as they may think desirable with ‘the view of promoting 
any application that may be made to her Majesty's Government 
by the Royal Society for a systematic physical and biological 
exploration of the seas around the British Isles.’ The Council 
deferred the consideration of this resolution until action be 
taken by the Royal Society. Fourth resolution : ‘That the 
Council should take such steps as they may think desirable for 
supporting the request to her Majesty's Government to under- 
take an Arctic expedition on the basis proposed by the 
Council of the Royal Geographical Society at the beginning 
of the present year, which it is understood will be again made 
by that body.’ The Council are glad to report that the efforts 
of the learned societies to obtain a renewal of the exploration of 
the Polar Seas have been crowned with success ; the expedition 
which has been despatched on this service has been furnished 
with the best known appliances for the furtherance of the objects 
in view.” 

This evening Sir John Hawkshaw delivered his opening 
address in the Colston Hall. Professor Tyndall introduced him 
with a few words, remarking that he would steer the Association 
through calm water, which would be refreshing after the tem- 
pestuous weather which “ rasher navigators had thought it their 
duty to encounter rather than to avoid.” Sir John Hawkshaw's 
address was delivered in a low tone of voice, so that the further 
gallery, which was full when he began, was soon half empty, and 
most of the remaining listeners sat with their hands to their 
ears. At last a gentleman rose and eaid, “I’m sorry to state, sir, 
we cannot hear a word you say.” The remaining three-fourths 
of the address were delivered in a more audible manner. Earl 
Ducie proposed a vote of thanks at the close, this was seconded 
by Mr. Hudson, M.P., put to the meeting by the Mayor of 
Bristol, and carried with acclamation. 


The following is the full text of Sir John Hawkshaw’s address: 


Gentlemen,—To those on whom the British Association confers 
the honour of presiding over its meetings, the choice of a subject 
presents some difficulty. The presidents of sections, at each annual 

ting, give an t of what is new in their respective depart- 
ments; and essays on science in —s. though desirable and 
interesting in the earlier years of the Association, would be less 
appropriate to-day. Past presidents have already discoursed on 
many subjects, on things organic and in ic, on the mind and 
on things perhaps beyond the reach of mind, and I have arrived at 
the conclusion that humbler themes will not be out of place on this 
occasion. 

I propose in this address to say something of a profession to- 
which my lifetime has been devoted—a theme which cannot, per- 
haps, be expected to stand as high in your estimation as in my 
own, and I may have some difficulty in making it ae noe bm 
I have chosen it because it is a subject I ought to understand 





than any other. I propose to say oe its ori its 
work, and kindred — Rapid as has been the growth of know- 
ledge and skill as applied to the art of the engineer during the last 


century, we must, if we would trace its origin, seek far back am: 
the earliest evidences of civilisation. In early times, when se 
communities were few and isolated, the opportunities for the 
interchange of knowledge were scanty or wan altogether. 
Often the slowly accumulated results of the ce of the 
wisest heads and the most skilful hands of a community were lost 
on its downfall. —— of one Keo wt lost = found 
in. Many a patient investigator has puzzl brain in trying 
Sobee a problem which had yielded to a more fortunate labourer 
in the same field some centuries before. The ancient Egyptians 
had a knowledge of metallurgy, much of which was lost during the 
ears of decline which followed the golden age of their civilisation. 
e art of casting bronze over iron was known to the Ass 
though it has only lately been introduced into modern m 3 
and patents were granted in 1609 for precesses connected with the 
manufacture of glass, which had been practised 
An inventor in the reign of Tiberius devised a method of producing 
flexible glass, but the manufactory of the artist was totally 
destroyed, we are told, in order to prevent the manufacture of 
copper, silver, and gold from becoming —— 
Again and again engineers as well as others have made mistakes 
from not knowing what those had done who had e before 
them, and have had the same difficulties to contend —" In the 


long discussion which took place as to the i making 
the Suez Canal, an objection was ht it that 
there was a difference of 204ft. between the level of the Ked Sea and 


on all parts of the globe. Centuries before the time of Laplace 


the same objection been raised against a project for joining the 
waters of ion two seas. the old Greek Roman 
historians, it was a fear of flooding with the waters of the Red 


Sea that made Darius, and in later again Ptolem; 

to open the canal between Suez and the Nile.* Yet this canal was 

made, and was in use some centuries before the time of Darius. 

Strabo‘ tells us that the same ob , that the 

were of different levels, was made by his 

who wished to cut a 

two thousand years ago. But Strabo* dismisses at once this idea 
level, with Archimedes that the force 

“= spreads the sea eq 

en 


owledge in its higher 
those who it were often called upon to 
various services for the communities to which 





1 Layard’s “Nineveh and Babylon,” p. 191; Beckman's “ History of 
Inventions,” vol. ii. p. 85. 

2 Pliny, Nat. Hist. Bk. xxxvi. c. 66. 

3 Pliny, Nat. His. Bk. vi. c. 33. 

4 Strabo, c. iii. § 11. 

5 Demetrius L., of Macedonia, died 283 B.c. 

6 Strabo, c. fii. § 12. 
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we find mathematicians and anstronomers, ters and sculptors, 
pag? mnoem:  amybey veo d vox quad: Lopes which now pertain 
to theprofession of the and the engineer. And as soon 
as civilisation had advanced so far as to admit of the accumulation of 
ery while v oe Maw nd Femnsinties Geuing place, 

while e erection of magnificent dwelling places, 
oo ts peas or their disement after death rg * and 


struction of costly tombs temples. Accordingl 
men of ability and learning devoting a great of their time to 
building and architecture, and the post of architect became one of 
honour and Banas In one of the most ancient quarries of Egypt 
a royal architect of the dynasty of the Psammetici has left his 
i sculptured on the rock, extending back for twenty-three 
generations, all of whom held the same post in succession in con- 
nection with considerable saceidotal offices.' As there were in 
these remote times officers whose duty it was to design and coa- 
struct, so also there were those whose duty it was to maintain 
and repair the royal palaces and temples. In ia, 700 years 
before our era, as we know from a tablet found in the palace of 
Sennacherib by Mr. Smith, there was an officer whose title was 
the Master of Works. The tablet I allude to is inscribed with a 
petition to the king from an officer in charge of a palace, request- 
ing that the master of works may be sent to attend to some 
repairs which were much needed at the time.? Under the Roman 
Empire there was almost as great a division of labour in connec- 
tion with building and design as now exists. The great works 
of that period were executed and maintained by an army of 
+ ang and workmen, who had special duties assigned to each of 
em, 

Passing by those early attempts at design and construction 
which supplied the mere wants of the individual and the house- 
hold, it is to the East that we must turn if we would find the 
earliest works which display a knowledge of engineering. Whether 
the knowledge of engineering, if we may so call it, possessed by 
the people of Chaldza and Babylonia was of native growth or was 
borrowed from Egypt is, perhaps, a question which cannot yet be 
answered, Both people were agricultural, dwelling on fertile plains, 
intersected by great rivers, with a soil requiring water only to 
enable it to bring forth inexhaustible crops. ‘Similar circumstances 
would create similar wants, and stimulate to action similar faculties 
to satisfy them. Apart from the question of priority of know- 
ledge, we know that at a very early period, some four or five 
thousand years ago at least, there were men in Mesopotamia and 
Egypt who p 1 iderable mechanical knowledge, and no 
little skill in hydraulic engineering. Of the men themselves we 
know little : happily, works often remain when the names of 
those who conceived and executed them have long been forgotten. 

Ithas been said that architecture had its origin not only in 
nature, but religion ; and if we regard the earliest works which 
required mechanical knowledge and skill, the same may be said 
of engineering. The largest stones were chosen for sacred build- 
ings, that they might be more enduring as well as more imposing, 
thereby calling for improvement and invention of mechanical con- 
trivances, to assist in transporting and elevating them to the posi- 
tion they were to occupy; for the same reason the hardest and 
most costly materials were chosen, calling for further improvement 
in the metal forming the tools required to work them. The work- 
ing of metals was further perfected in making images of the gods, 
and in adorning with the more precious and ornamental sorts the 
interior and even external parts of their shrines. 

The earliest buildings cf stone to which we can assign a date, 
with any approach to accuracy, are the pyramids of Gizeh. To 
their builders they were pre buildings, even more sacred than 
their temples or temple palaces. They were built to preserve the 
royal remains, until, after a lapse of 3000 years, which we have 
reason to believe was the period assigned, the spirit which had once 
animated the body should re-enter it. Although built about 
5000 years ago, the masonry of the Pyramids could not be surpassed 
in these days ; all those who have seen and examined them, as I 
myself have done, agree in this; moreover, the design is perfect 
for the purpose for which they were intended, above all to endure. 
The re of pyramids in Egypt continued for some ten cen- 
turies, and from 60 to 70 still remain, but none are so admirably 
constructed as those of Gizeh. Still, many contain enormous 
blocks of granite from 30ft. to 40ft. long, weighing more than 300 
tons, and display the greatest ingenuity in the way in which the 
sepulchral chambers are constructed and concealed.‘ 

The genius for dealing with large masses in building did not pass 
away with the pyramid builders in Egypt, but their descendants 
continued to gain in mechanical knowledge, judging from the 
enormous blocks which they handled with precision. When thecom- 
mand of human labour was unlimited, the mere transport of such 
blocks, as the statue of Rameses the Great, for instance, which 
weighed 800 tons, need not so greatly excite our wonder ; and we 
know how such blocks were moved from place to place, for it is 
shown on the wall paintings of tombs of the pte which still re- 
main, 

But as the weight of the mass to be moved is increased, it 
becomes no longer a question of only providing force in the sha 
of human bone and muscle. In moving in the last century the 
block which now forms the base for the statue of Peter the Great, 
at St. Petersburg, and which weighs 1200 tons, force could be 
applied as much as was wanted, but great difficulty was experienced 
in supporting it, and the iron balls on which it was proposed to roll 
the block along were crushed, and a harder metal had to be substi- 
tuted. To facilitate the ee of material, the Egyptians 
made solid causeways of granite from the Nile to the pyramids ; 
and in the opinion of Herodotus, who saw them, the causeways 
were more wonderful works than the pyramids themselves. * 

The Egyptians have left no record F tow they accomplished a 
far more difficult operation than the mere transport of weight— 
that is, how they erected obelisks weighing more than 400 tons, 
Some of these obelisks must have been lifted vertically to place 
them in position, as they were by Fontana in Rome in later times, 
when the knowledge of mechanics, we know, was far advanced.’ 
The practice of using large blocks of stone either as monoliths or as 
forming parts of structures has existed from the earliest times in all 
parts of the world. The Peruvians used blocks weighing from 15 
to 20 tons, and fitted them with the greatest nicety in their cleverly 
designed fortifications.* In India, large blocks were used in bridges 
when the repugnance of Indian builders to the use of the arch 
rendered them necessary, or in temples, where, as in the temple of 
the Sun at Orissa, stones weighing from 20 to 30 tons form part of 
the pyramidal roof at a height of from 70ft.to 80ft. from the ground. ° 
Even as late as last century, Indians, without the aid of machinery, 
were using blocks of granite above 40ft. leng for the door-posts of 
the gateway of Seringham, and roofing blocks of the same stone for 
a span of 21ft.'° 

At Persepolis, in the striking remains of the palaces of Xerxes 
and Darius, more than onc traveller has noted the great size of the 
stones, some of which are stated to be 55ft. long and 6ft. to 1Oft. 
broad. So in the Greek temples of Sicily, many of the block in 
the upper parts of the temples are from 10 to 20 tons weight. 
The Romans, though they did not commonly use such large stones in 
their own constructions, carried off the largest obelisks from Egypt 
and erected them at Rome, where more are now to be found than 








1 “Discoveries in Egypt, Ethiopia, &c.,” by Dr. Lepsius, 2nd edit. 
». 318. 
. 2 Smith's, G., ‘“‘ Assyrian Discoveries,” 2nd edit. p. 414. 

3 Fergusson’s “ History of Architecture,’ vol. i. p. 83; Wilkinson’s 
“* Ancient Egyptians,” 2nd series, vol. ii. p. 444. 

4 Vyse's “‘ Pyramids of Gizeh,” vol. iii. pe. 16, 41, 45, 57. 

5 Rondelet’s ‘‘ Traité de l’Art de Batir,” vol. i. p. 73. 

 “ Herodotus,” bk. ii. c. 124. 

7 For obelisk erected at Arles, 1676,-see Rondelet’s “ L’Art de Batir,” 
wol. i f 48. Its weight was nearly 200 tons, and it was suspended 
vertically by eight ships’ masts. 


* Fergusson’s ‘History of Architecture,” vol. ii. p. 779; Squier, 
“* Peru,” p. 24. 

* The Temple of the Sun was built 1237-1282 a.p.—Hunter's “ Orrissa,” 
vol. i. pp. 288 297. 

10 Fergusson’s ‘‘ Rude Stone Monuments,” p. 96. 





in Egypt. In the temples of Baalbek, erected under 
are to be found which have 

time of the Pharaohs. The 

com of three courses of 
stones, none of which are less than 30ft. ; and one stone still 
lies in the quarry squared and ready for transport, which is 70ft. 
long and 14ft. square, and weighs — of 1135 tons, or nearly 
as much as one of the tubes of the Britannia Bridge. 

I have not mentioned dolmens and menhirs, rude unhewn stones 
often weighing from 30 to 40 tons, which are found from Ireland 
to India, and from Scandinavia to the Atlas, in Africa. . To trans- 
se and erect such rude masses required little mechanical know- 
edge or skill, and the operation has excited more wonder than it 
deserves. Moreover, Fergusson has gone far to show that the date 
assigned to many of them hitherto has been far too remote ; most, 
and possibly all, of those in northern and western Europe having 
been erected since the time of the Roman occupation. And to 
this day the same author shows that menhirs, single stones often 
weighing over 20 tons, are erected by hill tribes of India in close 
proximity to stone buildings of elaborate design and finished 
execution, erected by another race of men.' For whatever purpose 
these vast stones were selected—whether to enhance the value or 
to prolong the endurance of the buildings of which they formed a 
part—the tax on the ingenuity of those who moved and placed 
them must have tended to advance the knowledge of mechanical 
“aaa. 

e ancient Assyrians and Egyptians had possibly more know- 
ledge of mechanical appliances than they are generally ited 
with. In the wall paintings and sculptures which show their mode 
of transporting large blocks of stone, the lever is the only mecha- 
nical power represented, and which they appear to have used in 
such operations ; nor ought we to expect to find any other used, 
for, where the supply of human labour was unlimited, the most 
expeditious mode of dragging a heavy weight along would be by 
human power; to have applied pulleys and capstans, such as 
would now be employed in similar undertakings, would have been 
mere waste of time. In some countries even now, where manual 
labour is more plentiful than mechanical appliances, large numbers 
of men are employed to a heavy weights, and do the work 
in less time than it could be done with all our modern mechanical 
appliances. In other operations, such as raising obelisks, or the 
large stones used in their temple palaces, where human labour 
could not be applied to such advantage, it is quite possible that 
the Egyptians used mechanical aids. On one of the carved slabs 
which formed part of the wall panelling of the palace of Sarda- 
napalus, which was built about 930 years before our era, a single 

ulley is clearly shown, by which a man is in the act of raising a 
Caskst—gechaliy drawing water from a well.” 

It has sometimes been questioned whether the Egyptians had 
a knowledge of steel. It seems unreasonable to deny them this 
knowledge. Iron was known at the earliest times of which we 
have any record. It is often mentioned in the Bible, and in Homer; 
it is shown in the early paintings on the walls of the Tombs at 
Thebes, where butchers are represented as sharpening their knives 
on pieces of metal coloured blue, which were most probably pieces 
of steel. Iron has been found in quantity in the ruined 
palaces of Assyria ; and in the inscriptions of that country fetters 
are spoken of as having been made of iron, which is also so men- 
tioned in connection with other metals as to lead to the supposition 
that it was regarded as a base and common metal. Moreover, in 
the Great Pyramid a piece of iron was found in a place where it 
must have lain for 5000 years.‘ The tendency of iron to oxidise 
must render its preservation for any long period rare and excep- 
tional. The quality of iron which is now made by the native 
races of Africa and India is that which is known as wrought iron : 
in ancient times, Dr. Percy says, the iron which was made was 
always wrought iron. It is very nearly pure iron, and a very small 
addition of carbon would convert it into steel. Dr. Percy says the 
extraction of good malleable iron direct from the ore “‘ requires a 
degree of skill very far inferior to that which is implied to the manu- 
facture of bronze.” And there is no great secret in making steel ; 
the natives of India now make excellent steel in the most primitive 
way, which they have practised from time immemorial. When 
steel is to be made, the — of charcoal used with a given 
quantity of ore is somewhat larger, and the blast is 4 more 
slowly than when wrought iron is the metal required. Thus, a 
vigorous native working the bellows of skin would make wrought 
iron where a lazy one would have made steel. The only apparatus 
required for the manufacture of the finest steel from iron ore is 
some clay for making a small furnace 4ft. high, and from Ift. to 
2ft. broad, some charcoal for fuel, and a skin with a bamboo tuyere 
for creating blast. 

The supply of iron in India-as early as the fourth and fifth cen- 
turies seems to have been unlimited. The iron pillar of Delhi is a 
remarkable work for such an early period. It is ‘a single piece of 
wrought iron 50ft. in length, and it weighs not less than 17 tons.’ 
How the Indians forged this large mass of iron and other heavy 
pieces which their distrust of the arch led them to use in the con- 
struction of roofs, we do not know. In the temples of Orissa iron 
was used in large masses as beams or girders in roof-work in the 
thirteenth century.’ The influence of the discovery of iron on the 
progress of art and science cannot be over-estimated. India well 
repaid any advantage which she may have derived from the early 
civilised communities of the West if she were the first to supply 
them with iron and steel. 

An interesting social problem is afforded by a comparison of 
the relative conditions of India and this country at the present 
time. India, from thirty to forty centuries ago, was skilled in the 
manufacture of iron and cotton goods, which manufactures, in less 
than a century, have done so much for this country. It is true 
that in India coal is not so abundant or so universally distributed 
asin thiscountry. Yet, if we look still further to the East, China 
had probably knowledge of the use of metals as soon as India, and 
moreover had a boundless store of iron and coal. Baron Richtho- 
fen, who has visited and described some of the coal fields of 
China, believes that one province alone, that of Southern Shansi, 
could supply the world at its present rate of consumption for 
several thousand years. The coal is near the surface, and iron 
abounds with it. Marco Polo tells us that coal was universally 
used as fuel in the parts of China which he visited towards the 
end of the fourteenth century, and from other sources we have 
reason to believe it was used there as fuel 2000 years ago. But 
what progress has China made in the last ten centuries? A great 
future is undoubtedly in store for that country; but can the race 
who now dwell there develope its resources, or must they await the 
aid of an Aryan race? Or is anything more necessary than a 
change of institutions, which might come unexpectedly, asin Japan ? 

The art of extracting metals from the ore was practised at a very 
early date in this country. The existence long ago of tin mines in 
Cornwall, which are so often spoken of by classical writers, is 
well known to all. That iron was also extracted from the ore by 
the ancient Britons is most probable, as it was largely used for 
many purposes by them before the Roman conquest. The Romans 
worked iron extensively in the Weald of Kent, as we assume from 
the large heaps of slag containing Roman coins which still remain 
there. The Romans always availed themselves of the mineral 
wealth of the countries which they og ee and their mining 
operations were often carried out on the largest scale, as in Spain 
for instance, where as many as 40,000 miners were regularly em- 
ployed in the mines at New Carthage.°® 





1 Fergusson’s “‘ Rude Stone Monuments,” pp. 461-465. 

2 Layard’s ‘“‘ Nineveh and its Remains,” vol. ii. p. 31. 

3 Wilkinson's “‘ Ancient Egyptians,” vol. iii. p. 247. 

4 Vyse’s “‘ Pyramids of Gizeh,” vol. i. p. 275. 

5 Percy's “ Iron and Steel,” p. 873. 

6 Percy's “ Iron and Steel,” p. 249. 

7 Fergusson’s ‘‘ History of Architecture,” vol. ii. p. 460; and “ Rude 
Stone Monuments,” p. 481-3. Cunningham's ‘‘ Archwological Survey of 
India,” vol. i. p. 169. 

8 Hunter's “ Orissa,” vol. i. p. 298, 

9 “Strabo,” bk. iii, c. ii., sec. 10. 





Coal, which was used for ordinary purposes in England as early 
an the isis Rania, Sate. ans aguas te Reve bene ROGSy wena 
iron smelting until the eighteenth century, worn? tent was 
granted for smelting iron with coal in the year 1611." use of 
charcoal for that was not given up until the begi of 
this century, since period an enormous increase in the 
and metallurgical industries has taken _ ; the quantity of 
raised in the United Kingdom in 1873 having amounted to 127 
million tons, and the quantity of pig iron upwards of 6} million tons, 

The ilding energy of the world was chiefly spent on the 
erection of tombs, temples, and palaces. While in Egypt, as we 
have seen, the art of building in stone had ee ae es 
the greatest dpe: so in Mesopotamia the art of building with 
brick, the only available material in that country, was in an equally 
advanced state some ten centuries later. That buildings of such a 
material have lasted to this day shows how well the work was 
done ; their ruinous condition even now is owing to their having 
served as quarries for the last three or four thousand years, so 
that the name of Nebuchadnezzar, apparently one of the greatest 
builders of ancient times, is as common on the bricks of many 
modern towns in Persia as it was in old times in Babylon. The 
labour required to construct the brick temples and palaces of Chaldxa 
and Assyria must have been enormous. The mound of Koyunjik 
alone contained 144 million tons, and represents the labour of 
10,000 men for ve years. The palace of Sennacherib, which 
stood on this mound, was probably the largest ever built 
by any one monarch, containing as it did more than two miles 
of walls, panelled with sculptured alabaster slabs, and 
twenty-seven portals, formed by colossal bulls and sphinxes.? 
The pyramidal temples of Chaldza are not less remarkable for 
the labour bestowed on them, and far — the buildings of 

ia in the excellence of their brickwor! The practice of 
building great pyramidal temples seems to have Bae eastwards 
to India and Burmah, where it appears in buildings of a later date, 
in Buddhist topes and 2 poe marvels of skill in masonry, and 
far surpassing the jold brick mounds of Chaldza in richness of 
design and in workmanship. Even so late as this century a king 
of Burmah began to build a brick temple of the old type, the 
building, according to Fergusson, which has been attempted since 
the Pyramids.* 

The mere magnitude of many of these works is not so wonderful 
when we take into account the abundance of labour which those 
rulers could command. Countries were depopulated, and their 
inhabitants carried off and made to labour for the conquerors. 
The inscriptions of Assyria describe minutely the spoils of war and 
the number of captives ; and in Egypt we have frequent mention 
made of works being executed by the labour of captive = 
Herodotus tell us that as aaena as 360,000 men were employed in 
building one palace for Sennacherib.t At the same time, it must 
not be forgotten that the very character of the multitude would 
demand from some one the skill and brain to organise and direct, 
to design and plan the work. 

It would be surprising if men who were capable of undertaking 
and successfully completing unproductive works of such magni- 
tude did not also employ their powers on works of a more useful 
class. Traces still remain of such works; enough to show, when 
compared with the scanty records of the times which have come 
down to us, that the Se gl of such countries as Egypt and 
Mesopotamia was not wholly dependent on war and conquest, but 
that the reverse was more likely the case, and that the natural 
capabilities of those countries were greatly enlarged by the con- 
struction of useful works of such magnitude as to equal, if not in 
some cases surpass, those of modern times. 

Egypt was probably far better irrigated in the days of the 
Pharaohs than it is now. To those unacquainted with the difficul- 
ties which must be met with and overcome before a successful 

tem of irrigation can be carried out, even in countries in which 
the physical conditions are favourable, it may appear that nothing 
more is required than an adequate supply of unskilled labour. Far 
more than this was required: the Egyptians had some knowledge 
of surveying, for Eustathius says they recorded their marches on 
maps ;° but such knowledge was probably in those days very 
limited, and it required no ordinary grasp of mind to see the 
utility of such extensive works as were carried out in Egypt and 
Mesopotamia, and, having seen the utility, to successfully design 
and execute them. To cite one in Egypt—Lake Moris, of which 
the remains have been explored by M. Linant, was a reservoir 
made by one of the Pharaohs, and supplied by the flood waters of 
the Nile. It was 150 square miles in extent, and was retained by 
a bank or dam 60 yards wide and 10 high, which can be traced for 
a distance of thirteen miles. This reservoir was capable of irri- 
gating 1200 square miles of country.* No work of this class has 
been enieveaioon on so vast a scale since, even in these days of 
great works, 

The prosperity of Egypt was in so great a measure dependent on 
its great river, that we should expect that the Egyptiane—s people 
so advanced in art and science—would at an early period have 
made themselves acquainted with its régime. We know that pens 
carefully registered the height of the annual rise of its waters; suc 
registers still remain inscribed on the rocks on the banks of the 
Nile, with the name of the king in whose reign they were made. 
The people of Mesopotamia were equally observant of the régime of 
their great rivers, and took advantage in designing their canals of 
the different periods in the rising of the waters of the Tigris and 
Euphrates. A special officer was appointed in Babylon, whose duty 
it was to measure the rise of the river; and he is mentioned in an 
inscription found in the ruins of that city as recording the height 
of the water in the temple of Bel.* The Assyrians, who had a far 
more difficult country to deal with, owing to its rocky and uneven 
surface, showed even greater skill than the Babylonians in formin 
their canals, tunnelling through rock, and building dams o' 
masonry across the Euphrates. While the greater number of these 
canals in Egypt and Mesopotomia were made for the purpose of 
irrigation, others seem to have been made to serve at the same time 
for navigation. Such was the canal which effected a junction 
between the Mediterranean and the Red Sea, which was a remark - 
able work, having regard to the requirements of the age in which 
it was made. Its length was about eighty miles; its width admitted 
of two triremes ing one a = a one of the navi- 

ble canals of Babylonia attributed to Nebuchadnezzar cancompare 
fn extent with ony wank of later times. I believe Sir H. Rawlinson 
has traced the canal to which I allude throughout the greater part 
of its course, from Hit on the Euphrates to the Persian Gulf, a dis- 
tance of between four and five hundred miles.” It is a proof of 
the estimation in which such works were held in Babylonia and 
Assyria that among the titles of the god Vul were those of ‘Lord 
of Canals,” and “The Establisher of Irrigation Works.”" , 

The springs of knowledge which had flowed so long in Babyloni« 
and Assyria were dried up at an early period. With the all of 
Babylon and destruction of Nineveh the settled population of the 
fertile plains around them disappeared, and that wh ch was desert 
before man led the waters over it became desert again, affording a 
wide field for, and one well worthy of, the labour of engineers to 
come. Such was not the case with Egypt. Lung after the period 
of its greatest prosperity was reached # remained the fountain- 
head from whence knowledge flowed to Greece and Rome. The 
philosophers of Greece, and t0se who, like Archimedes, were pos- 


+ meehsnical knowledge of the time, repai to 
Tesot to study aud obtain the foundation of their knowledge from 
thence. 





1P ’s “ Tron and Steel,” p. $82. 

2 Layard’s “ Nineveh and Bal ylon,” p. 589. 

3 Fergusson’s “‘ History of Architecture,” vol. ii. p. 523, 
4 Rawlinson’s “ H otus,” vol. i. p. 389, 2nd edit. 
5 Rawlinson’s “ Herodotus,” vol. ii. p. 278, 2nd edit. 
6 M. Linant’s “‘ Memoire sur le lac Meeris.” 

‘ Lepsius’ ‘‘ Discoveries in Eyypt,” &c., p. 263. 

8 Smith's “ Assyrian Discoveries,” pp. 395-7, 2nd edit. 
® “ Herodotus,” bk. fi. c. elviii. 

10 Rawlinson’s “‘ Herodotus,” vol. i. p. 420, 2nd edit. 
11 Rawli ’s “* Herodotus,” p. 498. 
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Much as Greece and Rome were indebted to it will pro- 
bably be found, as the inscribed tablets met with in the mounds 
of ia and Chaldza are deciphered, that the later civilisations 
owe, if not more, at least as much, to those countries as to 
Egypt. This is the opinion of Mr. Smith, who, in his work de- 
scribing his recent interesting discoveries in the East, says that 
the classical nations “borrowed far more from the valley of the 
Euphrates than that of the Nile.”! In the science of astronomy, 
which in these daysis making such marvellous discoveries, Chaldwa 
was undoubtedly pre-eminent. Among the many relics of these 
ancient peoples which Mr. Smith has recently brought to this 
country is a of a metal astrolabe from the of 
Sennacherib, and a tablet on which is recorded the division of the 
heavens according to the four seasons, and the rule for regulating 
the intercalary month of the year. Not only did the Chaldwans 
map out the heavens and arrange the stars, but they traced the 
motion of the planets, and observed the appearance of comets ; 
they fixed the signs of the zodiac, and they studied the sun and 
moon and the periods of eclipses.” ‘ : 

But to return to that branch of knowledge to which I wish more 
varticularly to draw your attention, as it giew and spread frem 
East to West, from Asia over Europe. Of all nations of Europe, 
the Greeks were most intimately connected with the civilisation of 
the East. A maritime people by the nature of the land they lived 
in, colonisation haswel 4 as a matter of course on the tracks of 
their trading vessels ; and thus, more than any other people, they 
helped to spread Eastern knowledge along the shores of the Mediter- 
ranean, os throughout the South of Europe. 

The early constructive works of Greece, till about the seventh 
century B.C., form a strong contrast to those of its more pi rous 
days. Commonly called Pelasgian, they are more remarkable as 
engineering works than admirable as those which followed them 
were for architectural beauty. Walls of huge unshapely stones— 
admirably fitted together however—tunnels, and bridges, charac- 
terise this period. In Greece, during the few and glorious centuries 
which followed, the one aim in all construction was to please the 
eye, to gratify the sense of beauty; and in no age was that aim 
more thoroughly and satisfactorily attained. 

In these days, when sanitary questions attract each year more 
attention, we may call to mind that twenty-three centuries ago 
the city of Agrigentum possessed a system of sewers, which, on 
account of their large size, were thought worthy of mention by 
Diodorus. This is not, however, the first record of towns being 
drained ; the well-known Cloaca Maxima, which formed part of 
the drainage system of Rome, was built some two centuries earlier, 
and great vaulted drains passed beneath the palace mounds of un- 
burnt brick at Nimroud and Babylon; and possibly we owe the 
preservation of many of the interesting remains found in the brick 
mounds of Chaldza to the very elaborate system of pipe drainage 
discovered in them, and described by Loftus. Whilst Pelasgian 
art was being superseded in Greece, the city of Rome was founded 
in the eighth century before our era; and Etruscan art in Italy, 
like the Pelasgian art in Greece, was slowly merged in that of an 
Aryan race. The Etruscans, like the Pelasgians and the old 
Egyptians, were Turanians, and remarkable for their purely con- 
structive or engineering works. Their city walls far surpass those 
of any other ancient race, and their drainage works and tunnels 
are most remarkable. 

The only age which can compare with the present one in the 
rapid extension of utilitarian works over the face of the civilised 
world, is that during which the Romans, an Aryan race, as we are, 
were in power. As Fergusson has said, the mission of the Aryan 
races appears to be to pervade the world with useful and industrial 
arts. That the Romans adorned their bridges, their aqueducts, 
and their roads; that with a sound knowledge of construction they 
frequently made it «ubservient to decoration, was cig owing to 
the mixture of Etruscan or Turanian blood in their veins, and 
portly to their great wealth, which made them disregard cost in 
their construction, and to their love of display. 

It would be impossible for me to do justice to even a small part 
of the engineering works which have survived fourteen centuries of 
strife, and remain to this day as monuments of the skill, the 
energy, and ability of the great Roman people. Fortunately, their 
works are more accessible than those of which I have spoken 
as and many of you are probably already familiar with 
them. 

Conquerors of the greater part of the civilised world, the admir- 
able organisation of the Romans enabled them to make good use 
of the unbounded resources which were at their disposal. Yet, 
while the capital was enriched, the development of the resources 
of the most distant provinces of the empire was never neglected. 

War with all its attendant evils, has often indirectly benefited 
mankind. In the long sieges which took place during the old wars 
of Greece and Rome, the inventive power of man was taxed to the 
utmost to provide machines for attack and defence. The ablest 
mathematicians and philosophers were i into the service, and 
helped to turn the scale in favour of their employers. The world 
has to regret the loss of more than one, who, like Archimedes, fell 
slain by the soldiery while applying the best scientific knowledge 
of the day to devising means of defence during the siege.> In 
these days, too, science owes much to the labours of engineers and 
able men, whose time is spent in making and improving guns, the 
materials composing them, and armour plates to resist them, or in 
studying the motion of ships of war ina seaway. The necessity 
for roads and bridges for military purposes has led to their being 
made where the necessary stimulus from other causes was wanting; 
and so means of communication, and the interchange of commodi- 
ties, so essential to the prosperity of any community, have thus 
been provided. Such was the case under the Roman Empire. So. 
too, in later times, the ambition of Napoleon covered France and 
the countries subject to her with an admirable system of military 
roads, At the same time we must do Napoleon the justice of 
saying that his genius and foresight gave a great impetus to the 
construction of all works favourable to commercial pr So, 
again, in this country, it was the rebellion of 1745, a the want 
felt of roads for military purposes, which first led to the construc- 
tion of a system of nA in it unequalled since the time of the 
Roman occupation. And lastly, in India, in Germany, and in 
Russia, more than one example could be pointed out where industry 
will benefit by railways which have originated in military precau- 
tions rather than in commercial requirements. 

But to return to Rome. followed the tracks of her 
legions into the most distant provinces of the empire. Three 
hundred and seventy-two great roads are enumerated, together 
more than 48,000 miles in length, aecording to the itinerary of 
Antoninus. The water supply of Rome during the first century of 
our era would suffice for a population of seven millions, suealied 
at the rate at which the present a ape mice of London is vauied. 
This water was conveyed to Rome by nine aqueducts ; and in later 
years the supply was increased by the construction of five more 
aqueducta, of the old aqueducts have sufficed to supply the 
wants of the ~ in modern times. These aqueducts of Rome are 
to be numbered among her grandest engineering works. Time 
will not admit of my saying anything about her harbour works and 
bridges, her basilicas and baths, and numerous other works in 
Europe, in Asia, and in Africa. Not only were these works 
executed in a substantial and perfect manner, but they were main- 
tained by an efficient staff of men divided into bodies, each having 
their special duties to perform. The highest officers of state 
superintended the construction of works, were proud to have their 
names associated with them, and constructed extensive works at 
their own expense. 


| Smith’s (G.) “ Assyrian Discoveries,” p. 451, 2nd edit. 

2 Smith's (G.) ‘‘ Assyrian Discoveries.” 

3 Agrigentum was a celebrated Greek city, founded p.c. 582, - 
lation 200,000 (Diodorus, 406 B.c.), drained by Phoeax, who lived n.c, 
480. 











* Rawlinson’s “Five Ancient Monarchies,” vol. i. pp. 89, 90, 2nd edit 

5 Archimedes, B.C., 287-212; killed at the siege of Syracuse by the 
Roman soldiers. 

® Total length, 250 miles ; 50 on arches, 200 underground. 





Progress in Europe stopped with the fall of the Roman Empire. 
In the fourth and succeeding centuries the barbarian tee of 
Western Asia—people who felt no want of roads and bridges— 
swept over Europe to eg? and destroy. With the seventh 
century began the rise of the Mohammedan power, and a partial 
return to conditions apparently more favo’ le to the progress of 
industrial art, when widespread lands were again united under the 
sway of powerful rulers.' Science owes much to Arab scholars, 
who kept and handed on to us the knowledge acquired so slowly in 
ancient times, and much of which would have lost but for 
them. - Still, few useful works remain to mark the supremacy of 
the Mohammedan power at all comparable to those of the age 
which preceded its rise. A great building age began in Europe in 
the tenth century, and lasted through the. thirteenth. It was 
during this — that these great ecclesiastical buildings were 
erected, which are not more remarkable for artistic excellence than 
for boldness in design. While the building of cathedrals progressed 
on all sides in Europe, works of a utilitarian character, which 
concern the engineer, did not receive such encouragement, 
excepting perhaps in Italy. From the twelfth to the thirteenth 
centuries, with the revival of the arts and sciences in the Italian 
republics, many important works were undertaken for the improve- 
ment of the rivers and harbours of Italy. In 1481 canal locks were 
first used; and some of the earliest of which we have record were 
erected by Leonardo da Vinci, who would be remembered as a 
skilful engineer had he not left other greater and more attractive 
works to claim the homage of rity. 

The great use that has since been made of this simple means of 
transferring floating vessels from one level to another, in ti 
not only with inland navigation, but in all the great ports and 
harbours of the world, renders it all the more deserving of remark. 

In India, under the Moguls, irrigation works, for which they had 
a natural aptitude, were carried on during these centuries with 
vigour, and more than one emperor is noted for the numerous 
great works of this nature which he carried out. If the native 
records can be trusted, the number of hydraulic works undertaken 
by some rulers is surprising. Tradition relates that one king who 
reigned in Orissa in the twelfth century made one million tanks or 
reservoirs, besides building sixty temples, and erecting numerous 
other works.?__ In India, the frequent overflow of the great rivers, 
and the periodical droughts, which rendered irrigation necessary, 
led to extensive protective works being undertaken at an early 
period; but as these works have been maintained by successive 
rulers, Mogul and Mohammedan, until recent times, and have not 
been left for our inspection, deserted and useless for 3000 years or 
more, as is often the case in Egypt and Mesopotamia, there is 
more difficulty in ascertaining the date of such works in India. 
Works of irrigation were among the earliest attempts at 
engineering undertaken by the least civilised inhabitants in all 

arts of the world. Even in Australia, where savages are found as 
ow as any in the scale of civilisation, traces of irrigation works 
have been found; these works, however, must be taken to show 
that the natives were once somewhat more civilised than we now 
find them. In Feejee, our new possession, the natives occasionally 
irrigate their land,? and have executed a work of a higher class, a 
canal some two miles long and 60ft. wide, to shorten the distance 
ssed over by their canoes. The natives of New Caledonia 
irrigate their fields with great skill.* In Peru, the Incus excelled 
in irrigation as in other great and useful works, and constructed 
most admirable underground conduits of masonry for the purpose 
of increasing the fertili5y of the land. 

It is frequently easier to lead water where it is wanted than to 
check its eruption into places where its presence is an evil, often a 
disaster. For centuries the existence of a large part of Holland 
has been dependent on the skill of man. How soon he began in 
that country to contest with the sea the possession of the land we 
do not know, but early in the twelfth century dykes were con- 
structed to keep back the ocean. As the prosperity of the country 
increased with the great extension of its commerce, and land 
became more valuable and necessary for an increasing population, 
very extensive works were undertaken. Land was reclaimed 
from the sea, canals were cut, and machines were designed 
forlifting water. Tothe practical knowledge acquired bythe Dutch 
whose method of carrying out hydraulic worksis original and of native 

rowth, much of the knowledge of the present day in embanking, and 

raining, and canal making, isdue. The North Holland Canal’ was 
the largest navigable canal in existence until the Suez Canal 
was completed; and the Dutch have just now nearly finished 
making a sea canal from Amsterdam to the North Sea, which, 
though not equal to the Suez Canal in length, will be as great in 
width, and involves perhaps larger and more important works of art. 
This country was for many years beholden to the Dutch for help in 
carrying out hydraulic works. In the seventeenth century much 
fen land in the eastern counties was drained by Dutch labour, 
directed by Dutch engineers, among whom Sir Cornelius Vermuy- 
den, an old campaigner of the Thirty Years’ War, and a colonel of 
horse under Cromwell, is the most noted. While the Dutch were 
acquiring — knowledgein dealing with water, and wein Britain 
among others were benefiting by their experience, the disastrous 
results which ensued from the inundations caused by the Italian 
rivers of the Alps gave a new importance to the science of 
hydraulics, Some of the greatest philosophers of the seventeenth 
century—among them Torricelli, a — of Galileo*—were called 
upon to advise and to superintend engineering works; nor did 
they confine themselves to the construction of preventive works, 
but thoroughly investigated the condition pertaining to fluids at 
rest or in motion, and gave to the world a valuable series of works 
on hydraulics and hydraulic engineering, which form the basis of 
our knowledge of these subjects at the present day. 

Some of the best scientific works—prior te the nineteenth 
century—on engineering subjects we owe to Italian and French 
writers, The writings of Bellidor, an officer of artillery in France 
in the seventeenth century, who did not, however, confine himself 
to military subjects, drew attention to engineering questions. Not 
long after their appearance, the Ponts et Chaussées® were esta- 
blished, which has maintained ever since a body of able men 
specially educated for, and devoted to, the prosecution of industrial 
works. The impulse given to road making in the early part of the 
last century soon extended to canals and means for facilitating 
locomotion and transport generally. Tramways were used in 
connection with mines at least as early as the middle of the 
seventeenth century, but the rails were in those days of wood. 
The first iron rails are said to have been laid in this country as earl 
as 1738 ; after which time their use was gradually extended, until 
it became general in mining districts, By the eas of this 
century the great ports of England were connected by a system of 
canals : and new harbour works became necessary, and were pro- 
vided to accommodate the increase of commerce and trade, which 
improved means of internal transport had rendered possible. It 
was in the construction of these works that our own Brindley and 
Smeaton, Telford and Rennie, and other engineers of their time, 
did so much. But it was not until the steam engine, improved 
and almost created by the illustrious Watt, became such a potent 
instrument, that engineering works to the extent they have since 
been carried out became possible or necessary. It gave mankind 
no new faculty, but it at once set his other faculties on an 





almost unlimited. Wet windmills, and horse machines 
were in most cases supersed Deep mines, before accessible 
by adits and water levels, could at once be reached with ease and 
economy. Lakes and fens which, but for the steam engine, 


“would have been left untouched, were drained and cultivated. 


The slow and laborious toil of hands and bone and 
sinew, was turned to other employments, where, aided by ingenious 
mechanical contrivances, the luce of one pair of was 
multiplied a thousandfold, and their i Ae until results 
marvellous, if you consider them, were attained. Since the time 
of Watt the steam ine has exerted a power, made conquests, 
and increased and multiplied the material interests of this globe 
to an extent which it is scarcely possible to realise. But while 
Watt has gained a world-wide, well-earned fame, the names of 
those men who have provided the machines to utilise the energies 
of the steam e are too often forgotten. Of their inventions 
the majority of mankind know little. They worked silently at 
home, in the mill, or in the f . by few. Indeed, in 
most cases these silent workers their 
to public gaze. Were it not so, the and the mill are not 
places where people go to take the air: .How long in the silent 
night the inventors of these machines sat and pondered; how 
often they had to cast aside some long-sought mechanical move- 
ment and seek another and a better arrangement of parts, none 
but themselves could ever know. They were unseen workers, who 
succeeded by rare genius, long patience, and perseverance. 

More ingenuity and creative mechanical genius is perhaps dis- 
played in machines used for the manufacture of textile fabrics 
than by those used in any other industry. It was not until late 
in historical times that the manufacture of such fabrics became 
established on a large scale in E Although in China man 
was clothed in silk long , and although Confucius, in a work 
written 2300 years ago, orders with the greatest minuteness the 
rules to be observed in the production and manufacture of silk, yet 
it was worth nearly its weight in gold in Europe in the time of 
Aurelian, whose empress had to fo the luxury of a silk gown 
on account of its cost.! Through Constantinople and Italy the 
manufacture passed slowly westwards, and was not established in 
France until the sixteenth century, and arrived at a still later 
period in this country. It is related that James V. had to berrow 
a pair of silk hose from the Earl of Mar, in order that he might 
not, as he expressed it, appear as a scrub before So 
cotton, of which the manufacture in India dates from before 
historical times, had scarcely by the Christian era reached Persia 
and Egypt. Spain in the tenth and Italy in the fourteenth century 
manufactured it, but Manchester, which is now the great metro 
polis of the trade, not until the latter half of the seventeenth 
century. Linen was worn by the old Egyptians, and some of their 
linen mummy cloths surpass in fineness any linen fabrics made in 
later days.2 The Babylenians wore linen also and wool, and 
obtained a widespread fame for skill in workmanship and beauty 
in design. In this country wool long formed the staple for clothing. 
Silk was the first rival, but its costliness placed it beyond the 
reach of the many. To introduce a new material or improved 
machine into this or other countries a century or more ago was no 
light undertaking. Inventors, and would-be benefactors alike, ran 
the risk of loss of life. Loud was the outcry made in the early 
part of the eighteenth century against the introduction of Indian 
cottons and Dutch calicoes. 

Until 1738, in which year the improvements in spinni 
machinery were begun, each thread of worsted or cotton wool 
bee» spun between the fingers in this and all other countries. 
‘Wyatt, in 1738, invented spinning by rollers instead of fingers, and 
his invention was further improved by Arkwright. In 1770 Har- 
greaves patented the spinning jenny, and Crompton the mule in 
1775, a machine which combined the advantages of the frames of 
both Hargreaves and Arkwright. In less than a century after the 
first invention by Wyatt, double mules were working in Manches- 
ter with over 2000 spindles. Improvements in machines for weav- 
ing were begun at an earlier date. In 1579 a ribbon loom is said 
to have been invented at Dantzic, by which from four to six pieces 
could be woven at one time, but the machine was destroyed and 
the inventor lost his life.* In 1800 Jacquard’s most ingenious in- 
vention was brought into use, which, by a simple mechanical 
operation, determines the movements of the threads which form 
the pattern in weaving. But the test discovery in the art of 
weaning was wrought by Cartwright’s discovery of the power loom 
which led eventually to the substitution of steam for man 
labour, and enabled a boy with a steam loom to do fifteen times 
the work of a man with a hand loom. 

For plex ingenuity few hi will compare with those 
used in the manufacture of lace and bobbin net. Hammond, in 
1768, attempted to adapt the stocking frame to this manufacture, 
which had hitherto been conducted by hand. It remained for John 
Heathcoat to lete the adaptation in 1809, and to revolutionise 
this branch of industry, reducing the cost of its produce to one- 
fortieth of what the cost had been before Heathcoat’s improve- 
ments were effected. Most of these ingenious machines were in 
use before Watt’s genius gave the world a new motive power in 
the steam engine ; and, had the steam engine never been perfected, 
they would still have enormously increased the productive power 
of mankind. Water power was applied to many of them; in the 
first silk-thread mill erected at Derby in 1738, 318 million yards of 
silk thread were spun daily with one water-wheel. These are 
happier times for inventors; keen competition among manufac- 
turers does not let a good invention lie idle now. That which was 
rejected by old machines as waste is now worked up into useful 
fabrics by new ones. From all parts of the world new products 
come—jute from India, flax from New Zealand, and many others 
which 1 new adaptations of old machines or new and untried 
mechanical arrangements to utilise them. Time would fail me if 
I were to attempt to enumerate one tithe of these rare combina- 
tions of mechanical skill; and, indeed, no one will ever appre- 
ciate the labour and supreme mental effort required for their con- 
struction who has not himself seen them and their wondrous 
achie ts. Steamboats, the electric telegraph, and railways, 
are more within the cognisance of the world at , and the pro- 
gress that has been ie in them in little more one genera- 
tion is better known and appreciated. 

It is not more than forty years since one of our scientific men, 
and an able one too, declared at a meeting of this association that 
no steamboat would ever cross the Atlantic ; founding his state- 
ment on the impracticability, in his view, of a steamboat carrying 
sufficient coal, profitably, I presume, for the v Yet, soon 
after this statement was made, the Sirius steamed from Bristol to 
New York in seventeen days,‘ and was soon followed by the Great 
Western, which made the homeward passage in thirteen and a-half 
days ; and with these voyages the era of steamboats began. Like 
most important inventions, that of the steamboat was a time 
in assuming a form capable of being profitably utilised ; and even 
when it had assumed such a form, the objections of commercial 
and scientific men had still to be overcome. Among the many 
names connected with the early progress in the construction of 
steamboats, perhaps none is more, worthy of remembrance than 
that of Patrick Miller, who, with the assistance of Symington, an 
engineer, and Taylor, who was his children’s tutor, constructed a 
small steamboat. Shortly afterwards Lord Dundas, who saw the 

















eminence, from which the extent of his future operations b 





“Under the last of the house of Ommiyah a A.D.) oné command 
was obeyed almost along the whole diameter of the known world, from 
the banks of the Sihon to the utmost Somme of Portugal.” —Hallam's 
“‘ Middle Ages,” vol. ii. p. 120, 2nd edit. 
2 King ‘im Deo, a.p. 1174, 60 temples, 10 bridges, 40 wells stone 
yy landing stairs, and one million tanks. Hunter's “ Orissa,” vol. 
p. 100. 
3 Erskine’s ‘‘ Western Pacific,” p. 171. 
* Seeman, Pp. 82. 
5 Erskines “‘ Western Pacific.” p, 355. 
* Markham’s “ Sieza,” (note) p. 236. 
7 North Holland Canal fini in 1825, 
® Galileo, b. 1564 ; Torricelli, b. 1608. 
* Ponts et Chaussées, established 1720. 





value of the application of steam for the propulsion of boats, had 
the first really practical steamboat constructed with a view to 
using it on the Forth and Clyde Canal. The proprietors, however, 
objected, and the boat lay idle. in another attempt to make 
ractical use of the steamboat failed through the death of the 

uke of Bridgewater, who, with his characteristic foresight, had 
seen the value of steam as a motive power for boats, and had 
determined to introduce steamboats on the canal which bears his 
name. [Continued on page 146.] 


1 Manufacture of silk brought from China to Constantinople, a,p. 522: 
2 Wilkinson's “ Ancient Egyptians ;” Pliny, bk. xix. c. if. 
3 Beckman’s “‘ History of Inventions,” vol. ii. p. 5&8. 
« First steamer crossed the Atlantic by steam alone in 1838. 





~ renee eee ne - 








144 


THE ENGINEER 


Ava. 27, 1875. 























THE PIERI RIFLE. 


(For description see page 145.) 
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ROYLE’S PATENT STEAM TRAP. 

Tu construction and principle of action of the steam trap 
illustrated by the annexed woodcuts possesses several points of 
novelty, and it is claimed that it possesses advantages over 
existing apparatus for withdrawing the air and water of conden- 
sation from steam pipes. Hitherto nearly all attempts to con- 
struct an apparatus for this purpose have taken the direction of 
an inclosed box, having @ large cover bolted on with numerous 
bolts, and capable of withstanding the full working pressure, the 
mechanism within generally consisting of an air-tight ball float 
and lever, or its equivalent, for working a valve or tap as the 
condensed water gravitates into and fills the box. The constant 
fouling of the valve, and the difficulty of aceess to it for cleaning, 
and also the liability of the ball to fill with water or collapse 
under high pressures, have proved serious defects in traps so 
constructed. To obviate these objections various devices have 
been from time to time suggested, in which the mechanism is 
prought to the outside; but in one and all the gravity of water, 
or other heavy bodies, has usually been employed for opening the 
cock or valve, 


: LOOSE COVER 
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the condensed water is desired to be withdrawn, and the action {| with combustion. It can be made from lin. to 2in. in diameter 


of the apparatus is as follows :—When steam is first turned 
on, the plug cock:C is wide open, as the open-bottomed 
vessel D occupies the position in the reservoir A indicated 
by the dotted lines, and the level of the water is the same 
inside and outside such vessel. In this position the 
air valve E is propped open by its long spindle being in con- 
tact with the bottom of the reservoir, and thus any air is 


free to escape from the steam pipes through the vessel D and | 


open air valve E into the outer atmosphere. The condensed 
water next flows through the plug cock C into the interior of the 
vessel D, and simply falls amongst and adds to the quantity of 


water in the reservoir A, the overplus escaping by the outlet | 


pipe. All the water having thus escaped, the steam which fol- 
lows immediately depresses the level of the water inside the 
bottomless vessel D, rendering it sufficiently buoyant to rise in 
the reservoir, and in so doing to close the plug cock C, and also 
to allow the air valve E to fall to its seat, as seen in Fig. 1. 


In this, its highest position, however, the open-bottomed vessel | 
D has always a slight tendency to settle down in the reservoir A, | 


| owing to the condensation taking place within it, so that, should 


any water of condensation col- | 
lect in the steam pipes, and the | 


small quantity of steam necessary 
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gradually falls in the reservoir, 
epens the cock C, and permits 
such condensed water to run out, 
until the steam again arrives 
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highest position, and in so doing 
again closing the plug cock C. 
Among the special advantages 
claimed for this trap may be 
mentioned the following :—-It is 





entirely open to the ‘atmosphere, 
and has no ball float or other 











enclosed parts whatever, but is 
everywhere accessible for clean- 





ing without difficulty, especially 
as the vessel D is capable of being 
turned completely back. Itaffords 
a wider opening for the liberation 


self-cleansing, and no amount of 
scum or grit can interfere with 
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the action, as such dirt imme- 


reservoir, and is swept away by 
the first’ rush of water on start- 
ing. It is thoroughly reliable, 
there being ample power in the 
open-bottomed vessel D to close 


of steam under it, whilst the 
suction resulting from the con- 








The present invention is peculiar in its utilising an open- 
bottomed, and therefore comparatively weightless, vessel as its 
actuating medium, and which vessel performs its function in a 
reservoir of water fully open to the atmosphere. Its construe- 
tion and action will be apparent from a consideration of the 
woodcuts, Fig. 1 representing a longitudinal side section, and 
Fig. 2a plan of the improved steam trap. A is a reservoir of 
water, and C a plug cock affixed in its side and provided with a 


surrounding steam jacket to insure equal expansion throughout 
and easy working of the plug. D is the open-bottomed vessel, | 
which acts as a self-acting key or handle for opening the cock C | 


when the condensed water accumulates in the steam pipes, and 
for closing the same immediately all the water has escaped there- 
from. For this purpose the plug of the cock C is secured to the 
side of the vessel D, through which it passes, and being hollow, 


such plug opens into the interior of such open-bottomed vessel, | 


where it forms an outlet for the condensed water to fall direct 
into the reservoir. The vessel D is thus free to rise and fall in 
the reservoir A, by turning with the plug of the cock C, and so 
closes and opens a communication between the steam pipes and 
the interior of such vessel D accordingly. The inlet end of the 
cock C is connected to the steam pipe or other vessel from which 





densation of the steam within the 
same gives an abundance of 
power to open the cock C. No 
waste of steam can possibly t#ke place when the outlet pipe is 
connected to a drain, as the reservoir A is open to the atmo- 
sphere. It will also work equally well at any pressure, and is 
compact and neat in appearance. We understand that many of 
these steam traps are working successfully. They are the inven- 
tion of Mr. J. J. Royle, Market-street, Manchester. 





BURNER. 


the Newcastle-on-Tyne Chemical Society, and which appeared in 
our issue of the 7th inst. Its chief peculiarity is an adjustable 
cap of perforated metallic plate, which enables it to burn a 
much more inflammable mixture of air and gas than is possible 
with the ordinary burner. The tendency to light within is also 
| completely prevented, whatever may be the pressure, quality, or 
| quantity of passing. By raising the cap to the necessary 
| height a perfectly solid flame is obtained—a novel and valuable 

feature, since it allows any substance to be heated to be put much 

nearer than usual to the centre of the flame without interfering 


to supply the loss by condensa- | 
tion become cut off thereby, | 
the open-bottomed vessel D | 


and raises it once more to its | 


diately falls to the bottom of the | 


the cock C by the accumulation | 


| 
| 
| 
| 


WALLACE’'S PATENT SOLID FLAME BUNSEN | 


and is capable of burning as much as 40 cubic feet of gas per 





hour. The Wallace burner can be obtained from Messrs. Tangye 
| Brothers and Rake, Newcastle-on-Tyne. 


| THE SILVER LAMP. 
THE accompanying engraving represents a lamp which must 
| not be confounded with the Silber lamp, that which we illustrate 
| being the invention of Mr. Thomas Silver, the inventor of a well- 
| known marine governor. THe peculiarity of the Silver lamp is 
| that it burns petroleum without a glass chimney, the principle 
involved -being the impingement of heated air on the flanre, 
which eftect is produced by the peculiar form of the deflector or 
| shield fitted to the governor. 








of water than is possible with | 
any valvetrap. It is practically | 


SECTION 
W/ITW WICK CASE REMOVE 





Ma 


COMPLETE VIEW 





WICK CASE 


| 
THE accompanying engraving represents a new form of Bunsen’s We have found on testing this lamp that it really appears to 
burner, described in a paper read by Mr. John Wallace before | i 


fulfil all that Mr. Silver claims for it. A jin. wick gives a flame 
1jin. wide, and a light, according to tests made at the Trinity 
House, of nine candles. The flame is quite free from smoke or 
smell, and the combustion appears to be perfect. 





THE Commissioners of the Burgh of Grangemouth are about to 
undertake the construction of new waterworks, and plans, prepared 





for the purpose by Messrs. Bell and Miller of Glasgow, have been 
Soroumakty coulieeal. The works, it is thought, might be com- 
pleted in the space of seven’months. 
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THE BRITISH ASSOCIATION. 
(Continued from page 143.) 

The increase in the numiber of steamboats since the time 
when the Sirius first crossed the Atlantic has been very great. 
Whereas in 1814 the United Kingdom only two steam 
vessels, of together 456 tons burden, in 1872 there were on the register 
of the United Kingdom 3662 steam vessels, of which the registered 
tonnage amounted to over a million and a half of tons,! or to 
nearly half the whole steam tonnage of the world, which did not 
at that time greatly exceed three million tons. As the number of 
steamboats has largely increased, so also gradually has their size 
increased until it culminated in the hands of Brunel in the Great 


Eastern. 

A triumph of engineering skill in shipbuilding, the Great 
Eastern has not been commercially so successful. In this, as in 
many other engineering problems, the question is not how large a 
thing can be made, but oe large, having regard to other circum- 
stances, it is proper at the time to make it. If, as rds the 
dimensions of steamboats, we have at present somewhat over- 
stepped the limits in the Great Eastern, much still remains to be 
done in perfecting the form of vessels, whether propelled by steam 
or driven by the force of the wind. A distingaished member of 
this association, Mr. Froude, has now for some years devoted him- 
self to investigations carried on with a view to ascertain the form 
of vessel which will offer the least resistance to the water through 
which it must pass. many of us in these days are called upon 
to make journeys by sea as well as by land, that we can well appre- 
ciate the value of Mr. Froude’s labours, so far as they tend to curtail 
the time which we must spend on our ocean journeys ; and we should 
all feel grateful to him if from another branch of his investigations, 
which relates to the rolling of ships, it should result that the 
movement in passenger vessels could be reduced. A gallant 
attempt in this direction has lately been made by Mr. Bessemer; 
whether a successful one yet remains to be proved. In any event, 
he and those who have acted with him deserve our praise for an 
experiment which must add to our knowledge. It is a question of 
vital importance to the steamboat that the consumption of fuel 
should be reduced to the smallest possible amount, inasmuch as 
each ton of fuel excludes a ton of cargo. As improvements in the 
form of the hull are effected, less power—that is, less fuel—will 
be required to propel the vessel through the water for a given 
distance. Great as have been the improvements effected in marine 
engines to this end, much still remains to be done. Wolf's com- 

und engine, so long overlooked, is, with some improvements, 
| a mes at last applied. Whereas the consumption of fuel in such 
vessels as the Himalaya used to be from 5b. to 6lb. of fuel per 
effective horse-power, it has been reduced, by working steam more 
expansively in vessels of a later date, to2lb. Yet, comparing this 
with the total amount of energy of 2]b. of coal, it will be found 
that not a tenth part of the power is obtained which that amount 
of coal would theoretically call into action.” 

We live in an age when great discoveries are made, and when 
they are speedily taken advantage of if they are likely to be of 
service to mankind, In former times, man’s inventions were 
frequently in advance of the age, and they were laid aside to await 
a happier era, There were in those earlier days too few persons 
who cared to, or who could, avail themselves of the proffered boon, 
and there was no sufficient accumulation of wealth to justify its 
being aayereenees to schemes which are always in their early stage 
more or less speculative. There is no more remarkable instance of 
the rapid utilisation of what was in the first instance regarded by 
most men as a mere scientific idea, than the adoption and exten- 
sion of the electric teiegraph. Those who read Odier’s letter 
written in 1773, in which he made known his idea of a telegraph 
which would enable the inhabitants of Europe to converse with 
the Emperor of Mogul, little thought that in less than a century a 
conversation between persons at points so far distant would be 
possible, Still less did those who saw in the following year 
messages sent from one room to another by Lesage in the presence 
of Friedrich of Prussia, realise that they had before them the germ 
of one of the most extraordinary inventions among the many that 
will render this century famous, 

I should weary you were I to follow the slow steps by which the 
electric telegraph ‘of to-day was brought to its present state of 
effieiency. In the present century few years have passed without 
new workers appearing in the field; some whose object was to 
utilise the new found power for the benefit of mankind, others— 
and their work was not the least important in the end—whose ob- 
ject was to investigate magnetism and electrical phenomena as pre- 
senting scientific problems still unsolved, Galvani, Volta, 
Oersted, Arago, Sturgeon, and Faraday, by their labours, helped 
to make known the elements which rendered it possible to con- 
struct the electric telegraph. With the battery, the electric coil, 
and the electro-magnet, the 1 ts were lete, and it only 
remained for Sir Charles Wheatstone and others to combine them 
in a useful and practically valuable form. The inventions of 
Alexander, Steinheil, andjthose of similar nature to that of Sir 
Charles Wheatstone, were made known ata later date in the same 

ear, which will ever be memorable in the annals of telegraphy.% 
he first useful telegraph was constructed upon the Blackwall Rail- 
way in 1838, Messrs. Wheatstone’s and Cooke’s instrument being 
employed. From that time to this the progress of the electric tele- 
ph has been so rapid, that atthe present time, including land 
ines and submarine cables, there are in use in different parts of 
the world not less than 400,000 miles of telegraph. Among the 
numerous inventions of late years, the automatic telegraph of Mr. 
Alexander Bain, of Dr. Werner Siemens, and of Sir Charles 
Wheatstone, are especially worthy of notice. Mr. Bain’s machine 
is chiefly used in the United States, that of Dr. Werner Siemens 
in Germany. Inthis country the machine invented by Sir Charles 
Wheatstone, to whom telegraphy owes so much, is chiefly employed. 
By his machine, after the message has been punched out in a paper 
ribbon by one machine on a system analogous to the dot and dash 
of Morse, the sequence of the currents requisite to transmit the 
message along the wire is automatically determined in a second 
machine by this perforated ribbon. This second operation is 
analogous to that by which in Jacquard’s loom the motion of the 
thi requisite toproduce the pattern is determined by perforated 
cards. By Wheatstone’s machine errors inseparable from manual 
labour are avoided ; and what is of even more importance in a com- 
mercial point of view, the time during which the wire is occupied 
in the transmission of a message is considerably diminished. By 
the application of these automatic systems to telegraphy, the speed 
of transmission has been wonderfully accelerated, being equal to 
200 words a minute, that is, faster than a shorthand writer can 
transcribe ; and, in fact, words can now be passed along the wires 
of land lines with a velocity greater than can be dealt with by the 
human agency at either end. Owing partly to the retarding 
effects of induction and other causes, the speed of transmission by 
long submarine cables, is much smaller. With the cable of 1858 








1 Board of Trade Return, 15th July, 1874, Table 8. 

2 Theoretical energy of 1 1b. of coal. The proportions of heat expended 
in generating saturated steam at 212 deg. Fah., and at 14°7 lb. pressure per 
square inch, from water at 212 deg. are :— 

Units of Mechanical equivalent 
heat. in foot-pounds, 





1. In the formation ofsteam .. .. 89283 .. .. .. 689,242 

2, In resisting the incumbent pressure 
of 147 lb. persquareinch. ., 723 .. .. o- 55,815 
745,057 


9651 

One pound of Welsh coal will theoretically evaporate 15 lb. of water at 
212 deg. to steam at 212 deg. Therefore, the full theoretical value of the 
beg eg of 2lb. of Welsh coal is 2 x 15 x 745,057 foot-pounds, or 
2 X 15 X 745,057 porse-power, if consumed in one hour = 12°1-horse 
60 x 33,000 highs — / 
power. As the consumption of coal per effective horse-power in a marine 
sage 2 lb., the power obtained is to the whole theoretical power as 
1 ig to 11. 


* Dates of patents: Wheatstone, March 1, 1837 ; Alexander, April 22, 
1897 ; Steiahell. July 1, 1837 ; Merge, October, 1837. 





only two and a-half words ie minute were got through. The 


average with the ‘Atlantic cable, Dr. C. W. Siemens informs me, 
is now seventeen words, but twenty-four words per minute can 
read. One of the most striking phenomena in telegraphy is 
that known as the duplex system, which enables messages to be 
sent from each end of the same wire at the same time. This 
simultaneous trausmission from both ends of a wire was proposed 
in the early days of telegraphy, but, owing to imperfect insulation, 
was not then found to be practicable ; but since then telegraphic 
wires have been better insulated, and the system is now becoming 
of great utility, as it nearly doubles the capacity for work of every 
wire. Andyet within how short a period of time has all the wonderful 
—— in telegraphy been achieved ! How incredulous the worlda 

ew years ago would have been if then told of the marvels which in so 
short a space of time were to be accomplished by its agency! It is 
not long ago—1823—that Mr., now Sir Francis Ronald, one of the 
early pioneers in this field of science, published a description of an 
electric telegraph. He wvivchcmmarsaed 4 his views to Lord Melville, 
and that nobleman was obliging enough t+ reply that the subject 
should be inquired into; but before the nature of Sir Francis 
Ronald’s suggestions could be known, except to a few, that gentle- 
man received a reply from Mr. Barrow, ‘‘ that telegraphs of any 
kind were then wholly unnecessary, and that no other than the 
one then in use would be adopted ;” the one then in use being the 
old semaphore, which, crowning the tops of hills between London 
and Portsmouth, seemed perfection to the Admiralty of that =. 
I am acquainted with some who, when the first Transatlantic cable 
was proposed, contributed towards that undertaking with the con- 
sciousness that it was only an experiment, and that subscribing to 
it was much the same thing as throwing their money into the sea, 
Much of this cable was lost in the first attempt to ben it; but its 
promoters, nothing daunted, made 900 miles more cable, and 
finally laid it successfully in the following year, 1858. The tele- 
graphic system of the world comprises almost a complete girdle 
round the earth, and it is probable that the missing link will be 
supplied by a cable between San Francisco in California and Yeko- 
hama in Japan. How resolute and courageous those who engaged 
in submarine telegraphy must have been will appear from the fact 
that, though we have now 50,000 miles of cables in use, to get at 
this result nearly 70,000 miles were constructed and laid. This 
large percentage of failure, in the opinion of Dr. C. W. Siemens (to 
whom I am much indebted for information on this subject), was 
partly due to the late introduction of testing a cable under water 

efore it is laid, and to the use of too light iron sheathing. Of 
immense importance in connection with the subsequent extension 
of submarine cables have been the discoveries of Ohm and Sir 
William Thompson, and the knowledge obtained that the resist- 
ance in wire of homogeneous metal is directly proportional to the 
length, so that the place of a fault in a cable of many thousand 
miles in length can be ascertained with so much precision as to 
enable you to go at once to repair it, although the damaged cable 
may lie in some thousands of fathoms of water. 

Of railways the progress has been enormous ; but I do not know 
that in a scientific point of view a railway is so marvellous in its 
character as the electric telegraph. The results, however, of the 
construction and use of railways are more extensive and wide- 
spread, and their utility and convenience brought home to a 
larger portion of mankind. It has come te pass, therefore, that 
the name of George Stephenson has been placed second only 
to that of James Watt; and as men are and will be estimated by 
the advantages which their labours confer on mankind, he will 
remain in that niche, unless, indeed, some greater luminary should 
arise to outshine him. The merit of George Stephenson consisted, 
among, other things, in this, that he saw more clearly than an 
other engineer of his time the sort of thing that the world wanted, 
and that he persevered in despite of learned objectors, with the 
firm conviction that he was right and they were wrong, and that 
there was within himself the power to demonstrate the accuracy of 
his convictions, Railways are a subject on which I may—I hope 
witbout tiring you—speak somewhat more at length. The British 
Association is peripatetic, and without railways its meetings, if 
held at all, would I fear be greatly reduced in numbers. More- 
over, Fy have all an interest in them; you all demand to be 
carried safely, and you insist on being carried fast. Besides, 
everybody understands, or thinks he understands, a railway, and 
therefore Ijshall be speaking on a subject common to all of us, 
and shall possibly only put before you ideas which others as well 
as myself have already entertained. 

We who live in these days of roads and railways, and can move 
with a fair degree of comfort, speed, and safety, almost where we 
will, can scarcely realise the state of England two centuries ago, 
when the years of opposition which preceded the era of coaches 
began; when, as in 1662, there were but six stages in all England, 
and John Crossdell, of the Charterhouse, thought there were six 
too many; when Sir Henry Herbert, a member of the House of 
Commons, could say, ‘‘ If a man were to propose to carry us regu- 
larly to Edinburgh in coaches in seven days, and bring us back in 
seven more, should we not vote him to Bedlam?” In spite of 
short-sighted opposition, coaches made their way; but it was not 
until a century later, in 1784—and then I believe it was in this 
city of Bristol— that coaches were first established for the convey- 
ance of mails. Those here who have experienced, as I have, what 
the discomforts were of long journeys inside the old coaches, will 
agree with me that they were very great; and I believe, if returns 
could be obtained of the accidents which happened to coaches, it 
would be found that many more people were injured and killed in 
proportion to the number that travelled by that mode than by the 
railways of to-day. . 

No sooner had our ancestors settled down with what comfort was 
possible in their coaches, well satisfied that twelve miles an hour 
was the maximum speed to be obtained or that was desirable, than 
they were told that steam conveyance on iron railways would 
supersede their ‘‘ present pitiful” methods of conveyance. Such 
was the opinion of Thomas Gray, the first promoter of railways, 
who published his work on a general iron railway in 1819. Gray 
was looked on as little better than a madman. ‘ When Gray first 
proposed his great scheme to the public,” said Chevalier Wilson, 
in a letter to Sir Robert Peel in 1845, ‘‘ people were disposed to treat 
it as an effusion of insanity.” I shall not enter on a history of the 
struggles which preceded the opening of the first railway. They were 
brought to a successful issue by the determination of a few able 
and far-seeing men. The names of Thomas Gray and Joseph 
Sandars, of William James and Edward Pease, should always 
I bered in tion with the early history of railways, for 
it was they who first made the nation familiar with the idea. 
There is no fear that the name of Stephenson will be forgotten, 
whose practical genius made the realisation of the idea possible. 

The Stockton and Darlington Railway was opened in 1825, the 
Liverpool and Manchester Railway in 1830, and in the short time 
which has since elapsed, railways have been extended to every 
quarter of the globe. No nation possessing wealth and population 
can afford to be without them ; and though at present in different 
countries there is in the aggregate about 160,000 miles of railway, 
it iscertain that in the course of a very few years this quantity, — 
as it is, will be very = exceeded. Railways add enormously 
to the national wealth. More than twenty-five years ago it was 
proved to the satisfaction of a committee of the House of Commons, 
from facts and figures which I then adduced, that the Lanca- 
shire and Yorkshire Railway, of which I was the engineer, and 
which then formed the principal railway connection between the 
populous towns of Lancashire and Yorkshire, effected a saving to 
the public using the railway of more than the whole amount of 
the dividend which was received by the proprietors. These calcula- 
tions were based solely on the amount of traffic carried by the rail- 
way, and on the difference between the railway rate of p bane and 
the charges by the modes of conveyance anterior to railwa; No 
credit whatever was taken for the saving of time, though in England 
pre-eminently time is money. 

that oan ges many items have been con- 
since day, it may be safely assumed thab 





the railways in the British Islands now produce, or rather save to 
the nation, a much sum annually than the gross amount of 


be | all the dividends payable to the proprietors, without at all taking 
Ps ce é 


into account the arising from the saving in time. The 
benefits under that head defy calculation, and cannot with any 
accuracy put into money; but it would not be at all over- 
estimating this question to say that in time and money the nation 
gains at least what is equivalent to 10 per cent. on all the capital 
expended on railways. I do not urge this on the part of railway 
proprietors, for = did not embark in these undertakings with a 
view to the national gain, but for the expected profit to themselves. 
Yet it is as well it should be noted, for railway proprietors appear 
sometimes by some ple to be regarded in the light of public 
enemies, It follows from these facts that whenever a railway can 
be made at a cost to yield the ordinary interest of money, it is in 
the national interest that itshould be made. Further, that though 
its cost might be such as to leave a smaller dividend than that to 
its proprietors, the loss of wealth to so small a section of the com- 
munity will be more than supplemented by the national gain, and 
therefore there may be cases where a Government may wisely con- 
tribute in some form to undertakings which, without such aid, 
would fail to obtain the necessary support. 

And so some countries, Russia for instance, to which improved 
means of sameee are of vital importance, have wisely, in my 
opinion, caused lines to be made which, having regard to their own 
expenditure and receipts, would be unprofitable works, but in a 
national point of view are or speedily will be highly advantageous. 
The empire of Brazil also, which I have lately visited, is arriving 
at the conclusion, which I think not an unwise one, that the State 
can afford and will be benefited in the end by guaranteeing 7 per 
cent. upon any railway that can of itself be shown to produce a 
net income of 4 per cent., on the assumption that the nation will 
be benefited at least to the extent of the difference. 

A question more important, probably, in the eyes of many— 
safety of railway travelling—may not 4 inappropriate. At all 
events, it is well that the elements on which it depends should be 
clearly understood. Itwill be thought that longer experience in the 
management of railways should go to ensure greater safety ; but 
there are other elements of the question which go to counteract 
this in some degree. The safety of railway travelling depends on 
the perfection of the machine in all its parts, including the whole 
railway, with its movable plant, in that term ; it depends also on 
the nature and quantity of traffic, and, lastly, on human care and 
attention. With to what is human, it may be said that so 
many of these accidents as arise from the fallibility of men will 
never be eliminated until the race be improved. The liability to 
accident will also increase with the speed, and might be reduced 
by slackening that speed. It increases with the extent and variety 
of the traffic on the same line. The public, I fear, will rather run 
the risk than consent to be carried at a slower rate. The increase 
in extent and variety of traffic is not likely to receive any diminu- 
tion ; on the contrary, it is certain to augment. I should be sorry 
to say that human care may not do something, and I am not among 
those who object to appeals through the press and otherwise to 
railway companies, though sometimes perhaps they may appear in 
an unreasonable form. I see no harm in men being urged in every 
way to do their utmost in a matter so vital to many. 

A question may arise whether, if the railways were in the hands 
of the Government, they could not be worked with greater safety. 
Government would not pay their officers better, or perhaps so well 
as the companies do, aa it is doubtful whether they would succeed 
in attracting to the service ablermen. They might do the work 
with a smaller number of chief officers, for much of the time of the 
companies’ managers is occupied in internecine disputes. They 
might handle the traffic more despotically, diminishing the number 
of trains, or the accommodation afforded by them, or ia other ways 
to insure more safety; but would the public bear any curtailment 
of convenience ? : 

One thing they could, and perhaps would do. In cases where 
the traffic is varied, and could more safely be conducted with the 
aid of relief lines, which hold out no sufficient inducement to the 
companies to make, the Government, being content with a lower 
rate of interest, might undertake to make them—though then 
comes the question whether, when the whole of this vast machine 
came to depend for supplies on annual votes of Parliament, money 
would be forthcoming in greater abundance than it is under the 
present system, 

But the; ideration of this subject involves other and more 
difficult questions. Where are the labourers of Government to 
stop? The cares of State which cannot be avoided are already 
heavy, and will grow heavier every year. Dockyard establishments 
are trifling to what the railway establishments, which already em- 
ploy 250,000 men, would be. The assumption of all the railways 
would bring Government into conflict with every passenger, every 
trader, every merchant, and every manufacturer. With the rail- 
way companies there would be no difficulty ; they would sell their 
undertakings to any one, provided the price was ample. 

Looking at the vast growth of railway traffic, one measure occurs 
to me as conducive to the safety of railway passengers, and likely 








to be demanded some day: it is to construct between important © 


places railways which should carry passengers only or coals only, 
or be set apart for some special separation of traffic; though there 
will be some difficulty in accomplishing this. Landowners, through 
whose properties such lines would pass, would probably wish to use 
such lines for general purposes. Never‘heless, it may have to be 
tried some day. It would be instructive, were it practicable, to 
compare the relative proportion of accidents by railway and by the 
old stage coaches, but no records that Iam aware of exist of the 
latter that would enable such a comparison tobe made. It is 
practicable to make some sort of comparison between the accidents 
in the earlier days of our own railways and the accidents occurring 
ata later date. The Boaid of Trade have unfortunately abandoned 
the custom, which they adopted from 1852 to 1859, of returning 
the passenger mileage, which is given in the German returns, and 
is the proper basis upon which to found the proportion of accidents, 
and not on the number of passengers without any regard to distance 
travelled, which has altered very much, the average journey per 
passenger being nearly half in 1873 what it was in 1846. It would 
be erroneous to compare the proportions of accidents to passengers 
carried in various years, even if the correct number of passengers 
travelling were given. But a oy is always omitted from the 
Board of Trade return, which makes the proportion of accidents to 
passengers appear larger than it is; this is the number of journeys 
performed by season-ticket holders. Some estimate could be made 
of the journeys of season-ticket holders by dividing the receipts by 
an estimated average fare, or the companies could make an —. 
mate estimate, and the passenger mileage could be readily obtained 
by the railway companies from the tickets. These additions would 
greatly add to the value of the railway returns as statistical docu- 
ments, and render the deductions made from them correct. Though 
it has been a work of labour, I have endeavoured to supply these 
deficiencies, and I believe the results arrived at may be taken as 
fairly accurate. 

From the so arrived at, it appears the passenger mileage 
has doubled between 1861 and 1873; and at the rate of increase 
between 1870 and 1873 it would become double what it was in 1873 
in twelve years from that time, namely in 1885, The number of 
passengers has doubled between 1864 and 1873, and at the rate of 
increase between 1870 and 1873 it would become double what it 
was in 1873 in eleven and a-half years, or in 1885. It must, how- 
ever, be remembered that the rate of increase since 1870, though 
very regular for 1871, 1872, and 1873, is greater than in previous 
years, being probably due to the rise of wages and the great 
development of third-class traffic, and it would not be safe to 
assume this rate of increase will continue. Supposing no improve- 
ment had been effected in the working of railway traffic, by the 
interlocking of points, the block system, &c., the increase of acci- 
dents should have borne some proportion to the passenger ——_ 





ultiplied by the proportion between the train mileage and the 
length of line open, as the number of trains passing over the samme 
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line of rails would tend to multiply accidents in an increasing pro- 
portion, be mae J where the trains run at different 

The number of accidents varies considerably from year to year, 
but taking two averages of leant ou each, it appears that aoe 
portion of deaths of m causes beyond their control to 

assenger miles travelled in the ten years ending December 31, 
1873, was only two-thirds of the same proportion in the ten 
ending December 31, 1861; the proportion of all accidents to 
passengers from causes their own control was one-ninth 
more in the last ten years than in the earlier, wh the freq y 
of trains had increased on the average one-fourth. The limit, how- 
ever, of considerable improvements in signalling, increased brake 
power, &c., will be before long, and the increase 
of accidents will depend on the increase of traffic, together with 
the increased frequency of trains. The growth of nine | 
traffic, which we may assume will double in twenty years, wi 
evidently greatly tax the resources of the railway companies ; and 
unless the present companies increase the number of lines of way, 
as some have commenced to do, or new railways are made, the 
system of expeditious and safe railway travelling will be imperilled. 

p to the present time, however, the improvements in ren pe 
the traffic appear to have kept pace with the increase of traffic an 





of seed, as the slight increase in the proportion of railway 
accidents to passenger miles is probably chiefly due to a larger 
number of trifling bruises being Copested now formerly. 


I believe it was a former President of the Board of Trade who 
said to an alarmed deputation, who waited upon him on the subject 
of railway travelling, that he thought he was safer in a rail- 
way carriage than anywhere else. If he gave any such opinion, he 
was not far wrong, as is sufficiently evident when it can be said 
that there is only one passenger injured in every four million miles 
travelled, or that, on an average, a person may travel 100,000 miles 
each year for forty years, and the chances be slightly in his favour 
of his not receiving the slightest injury. 

A pressing subject of the present timeis the economy of fuel. Mem 
bers of the British Association have not neglected this momentous 
questi At the ting held at Newcastle-on-Tyne in 1863, Sir 
Wm. Armstrong sounded an alarm as to the proximate exhaustion of 
our coal fields. Mr, Bramwell, when presiding over the Mechanical 
Section at Brighton, drew attention to the waste of fuel. Dr. 
Siemens, in an able lecture he delivered by request of the Associa- 
tion to the operative classes at the meeting at Bradford, pointed 
out the waste of fuel in special branches of the iron trade, to which 
he had devoted so much attention. He showed on that occasion 
that, in the ordinary re-heating furnace, the coal consumed did not 
produce the twentieth = of its theoretical effect, and in melting 





steel in pots in the or way not more than one-seventieth 
part ; in melting one ton of steel in pots about 24 tons of coke 
were consumed. Dr. Siemens further stated that, in his regenera- 
= gas furnace, one ton of steel was melted with 12 cwt. of small 
coal, 

Mr. Lowthian Bell, who combines chemical knowledge with the 
practical experience of an ironmaster, in his presidential address 
to the members of the Iron and Steel Institute in 1873, stated that 
with the perfect mode of withdrawing and utilising the an 
the improvement in the furnaces adopted in the Cleveland district. 
the present make of pig iron in Cleveland is produced with 3h 
million tons of coal less than would have been needed fifteen years 
ago; this being equivalent to a saving of 45 per cent. of the 
quantity formerly used. He shows by figures, with which he has 
favoured me, that the calorific power of the waste gases from the 
furnaces is sufficient for raising all the steam and heating all the 
air the furnaces require. Is has already been stated that by work- 
ing steam more expansively, either in double or single engines, the 
consumption of fuel in improved modern engines compared with 
the older forms may be reduced to one-third. All these reductions 
still fall far short of the theoretical effect of fuel which may be 
never reached. Mr. Lowthian Bell’s figures go to show that in the 
interior of the blast furnace, as improved in Cleveland, there is 
not much more to be done in reducing the consumption of fuel; 
but much has already been done, and could the reductions now 
attainable, and all the information already acquired be universally 
—ae the saving in fuel would be enormous. How many open 
blast furnaces still belch forth flames and gas and smoke as 
uselessly, and with nearly as much mischief to the surrounding 
neighbourhood, as the fires of Etna or Vesuvius? How many of 
the older and more extravagant forms of steam engines still exist? 
What is to be done with the intractable householder, with the 
domestic hearth, where, without going to German stoves, but by 
using Galton’s grates and other improvements, everything neces- 
sary both for comfort and coavenience could be as well attained 
with a much smaller consumption of coal? If I have pointed 
out that we do not avail ourselves of more than a fractional 
of the useful effects of fuel, it is not that I expect we shall at 
once mend our ways in this respect. Many cases of waste arise 
from the existence of old and obsolete machines, of bad forms of 
furnaces, of wasteful grates, existing in most dwelling-houses ; and 
these are not to be remedied at once, for not everyone can afford, 
however desirable it might be, to cast away the old and adopt 
the new. 

In looking uneasily to the future supply and cost of fuel, it is, 
however, something to know what may be done even with the 
application of our —_ knowledge ; and could we apply it 
universally to-day, all that is necessary for trade and comfort 
could probably be as well provided for by one-half the present 
consumption of fuel; and it behoves those who are beginning to 
build new mills, new furnaces, new steamboats, or new houses, to 
act as though the price of coal which obtained two years ago had 
been the normal and not the abnormal price. 

There was in early yearsa battle of the gauges, and there is now a 
contest about guns; but your time will not permit me to say much on 
their manufacture. Here again the progress made in a few years has 
been enormous ; and in contributing to it, two men, Sir William 
Armstrong and Sir Joseph Whitworth, both civil engineers, in 
this country at all events deservedly stand foremost. The iron 
coil construction of Sir William Armstrong has already produced 
remarkable and satisfactory results; in discussing further possible 
improvements, the question is embarrassed by attempting to draw 
sharp lines between what is called steel and iron. 

There is nothing that I can see to limit the size of guns, except 
the tenacity and endurance of the metal, whatever we may choose 
to call it, of which they are to be made. Sir Joseph Whitworth, 
who has already done more than any other man in his department 
to secure good workmanship, and whose idea of perfection is ever 
expanding, has long been seeking, and not without success, b 
enormous compression, to increase those qualities in what he calls 
pa mg metal. Make the metal good enough, and call it 
iron if you will, and the size of a gun may be agen F the mere 
construction and handling of a gun of 100 tons, or of far greater 
weight, with suitable mechanical appliances, presents no difficulty. 
Relying on the qualities of his compressed metal, Sir Joseph is now 
seeking by a si r experiment to limit the travel of the recoil, 
as far as ———s to the elasticity of the metal. By attaching 
the muzzle of the gun to an outer casing, through which the force 
of the recoil is carried back to the trunnions, he pro to avail 
himself of this elasticity to the extent of one onl - times the 
— of the gun ; whether its elasticity alone in so short a space 

ill suffice without other aid is, perhaps, doubtful ; but other aid 
may be applied, and the experiment, whether successful or not, 
will be interesting. 

Docks and harbours I have no time to mention, for it is time 
this long and, I fear, tedious address, should ¢lose. ‘‘ Whence and 
whither,” is an aphorism which leads us away from present and 
plainer objects to those which are more distant and obscure ; 
whether we lock backwards or forwards, our vision is speedily 
arrested by an impenetrable veil. On the subjects I have chosen 
you ied emi d think I have travelled backwards far enough. I 
have dealt to some extent with the present. The retrospect, how- 
ever, may be useful to show what great works were done in former 
ages, Some things have been better done in those earlier times 





but not all. In what we choose to call the ideal we do 
not surpass the ancients. Poets and painters and sculptors were as 
great in former times as now; so, probably, were the mathe- 
maticians. In what yma on the accumulation of experience, 
we ought to excel our forerunners. Engineering depends ly 
on experience ; nevertheless, in future times whenever difficulties 
shall arise or works have to be accomplished for which there is no 
precedent, he who has to perform the duty may step forth from any 
of the walks of life, as engineers have not unfrequently hitherto 
done. The marvellous progress of the last two generations should 
make everyone cautious of predicting the future. Of engineering 
works, however, it may be said that their practicability or im- 
practicability is often determined by other elements than the 
inherent difficulty in the works themselves. Greater works than 
oe ay acieved remain to be accomplished—not perhaps yet 
awhile. Society may not yet require them ; the world could not 
at = afford to pay for them. 

e progress of engineering works, if we consider it, and the 
expenditure upon them, has ly, in our time, been prodigious. 
One hundred and sixty thousand miles of railway alone, put into 
figures at £20,000 a mile, amounts to 3200 million pounds sterling ; 
and 400,000 miles of telegraph at £100 a mile, and 100 millions 
more for sea canals, docks, urs, water, and sanitary works 
constructed in the same period, and we get the enormous sum of 
3340 millions sterling — in a and a-half on 
what may undoubtedly be called useful works. The wealth of 
nations may be impaired by diture on luxuries and war ; it 
cannot be diminished by expenditure on works like these. 

As to the future, we know we cannot create a force; wecan, and 
no doubt shall, greatly improve the application of those with 
which we are eR craren f t are called inventions can do no 
more than this, yet how much every day is being done by new 
machines and instruments. The telescope extended our vision to 
distant worlds; the spectroscope has far outstripped that instrument 
by extending our powers of analysis to regions as remote. Postal 
deliveries were and are great aod abe organisations, but what are 
they to the telegraph? Need we try to extend our vision into 
futurity farther? Our present knowledge, compared to what is 
unknown even in physics, is infinitesimal. We may never discover 
a new force—yet, who can tell ? 








South Kensinecton MusrumM.—Visitors during the week ending 
August 21st:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,533 ; mercantile marine and other 
collections, 1 On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 2296; mercantile 
marine and other collections, 1155. Total, 15,907. Average of 
corresponding week in former years, 15,934. Total from the 
opening of the Museum, 14,485,788. Patent Office Museum, 
4755. Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,240,042. 

THE UniTeD States GOVERNMENT BOILER TESTING EXPERI- 
MENTS. —Pre tions for the resumption of Government boiler 
testing experiments have been completed, and the Board of Com- 
missioners will begin tests early next month. Every arrangement 
has been made for thorough systematic tests, and the bungling 
appliances prepared by the first commission have been removed. 

hree boilers have been placed in position at Munhall farm, on the 
a River, about eight miles above Pittsburgh. Oil will 
be used as fuel (the Columbia oil burning apparatus will be 
employed) and the pipes being arranged so that the fires can be 
regulated by a person in a bomb-proof structure at safe distance 
from the boiler undergoing test. An observatory has m erec 
for the dation of the bers of the board, in which the 
instrument gauges, &c., connected with the boilers by electricity, 
are placed so that accurate and continuous records can be made of 
the pressure of steam, temperature of the steam and water in the 
boilers, and height of water. The observatory also has a speaking- 
tuberunning to the bomb-proof of the fireman, by which the fires 
under the boilers can be regulated by those conducting the experi- 
ments. Two of the boilers have been constructed especially for 
tests, one of iron and one of steel, of Pittsburgh manufacture. 
The third was selected at random from specir. as at the Tudor 
Works, Cincinnati.— American Engineer. 


A Curious ExHrBit1on.—The town of Nara, in the province of 
Yamate, says the Japan Mail, lies nearly due east of Osaka, and 
is about as far from Osaka as the latter isfrom Kobe. Nara was 
the residence of the Mikados from A.D. 708 until A.D. 782. 
Shortly after this date the imperial residence was fixed at Kiyoto, 
where it has since remained down to our own time Seven 
sovereigns reigned at Nara, of whom four were females, Their 
rule, with some slight interruptions, was a D reap 2 ge and glorious 
one, distinguished by the cultivation of the arts, literature and 
religion. Previously to the court quitting Nara, an immense wooden 
magazine had been erected therein which the Imperial furniture and 
property of all kinds was deposited: This building exists to the 
a day in complete integrity. It ismade of massive timbers 

id horizontally, being raised from the ground upon pillars of 
solid trunks of trees 8ft. or 10ft. hi It is said to 
have been examined every 61st year since its building, and 
repaired when nec . What is more astonishing is that the 
objects deposited there by the Mikados have been kept in perfect 
safety from the eighth century down to the present time, having 
escaped the danger of fire, robbery, and turbulent times. Some 
fresh objects have in the course of centuries been added to the 
original collection, but those which belong to the first deposit are 
all named in an inventory made in the 8th aes which 
was deposited with them. This being the age of exhibi- 
tions and popular instruction, it came into the head of 
some antiquary that it was time to bring to light the 
long hidden treasure of the Nara repository. Hence the Nara 
Exhibition, which has been visited by many foreigners during the 

resent summer. Amongst the curiosities belonging to the Nara 
ikados of the eighth century may be mentioned screens, am 
books, scul; — masks, - = Ayes is a very large o —— 

ttery and glass, copper bowls and dishes, ms, soap (!) in e 
ante lies the size aT endin tortoiseshell scratchers, ‘woe 
and ornaments, bells, weapons and utensils of various kinds, 
dresses, hats and nondescript articles. Probably the larger part of 
these things are of foreign origin, and rae Chinese. The 
eighth eentury was the middle period of the great Tang dynast 
(A.D. 620-907) and the books and pictures here collected are a ric 
field for the study of Chinese art and literature during that time. 
** Some pottery which we saw,” adds the Japan Mail, ** struck usas 
more likely to be Indian or Persian than Chinese, A jug or ewer 
of white g about a foot high excited some incredulity as an 
object of the eighth century. A specimen of Chinese writing paper 
was remarkable for the freshness of its ap smooth and 
unstained, it might have been just produced from the mill. The 
miscellaneous collection in the outer cloisters embraces objects of 
various ages, from some alleged to be 1500 years old down to 
those of the time of Taikosama. The most antique of these 
curiosities are certain bronzes, which have an Indian character, 
and some statuettes of clay (?), which remind oneof Greek work more 
than anything else. Some wooden statues, of nondescript phy- 
siognomy, may perhaps be Corean. We saw one picture ascribed 
to a celebrated Corean artist of remarkable merit. The best 
pictures on the whole are those attributed to Chinese artists, or 
copies from such. The Japanese are great lovers of autographs, 
and there were many specimens of this class of relic—notably 





‘writings by Yoritomo, Taikosama, and Iyeyasu. It would be 


impossible from two days’ ¢ inspection of the Nara exhibi- 


tion to give more than the faintest idea of the value and curiosity 
of its contents. It is evident that here are the materials for the 
study of Indian, Chinese, and Japanese antiquity such as are not 
likely to be congregated anywhere else, ana it is satisfactory to 
know that Japanese antiquaries of high attainments are engaged 
in cataloguing and describing the collection.” 


LETTERS TO THE EDITOR. 
(We do not hold ourselves ae eee 





DIVING APPARATUS. 

Sirn,—Upon reading last week’s number of THE ENGINEER 
we noticed that = correspondent at Manchester alluded to the 
diving tank at the Cheetham Hill Exhibition which we have lent 
to the society, Itis the same tank that was used in the London 
Exhibition last year, where our diving aj tus was daily exhibited, 
and for which we received a medal. e tank was designed so as 
to have only three sides of glass, so that we could exhibit our sub- 
marine electric light. He & speaks of anaccident nearly taking 
place through a man diving in the tank. That was a novice, the 

diver was dismissed, the man mentioned volunteered 3 he 
knew nothing whatever about the dress, the people that dressed 
him still less, so that when he got under water his weights slipped 
and he turned “‘ turtle.” If it fad not been a properly constructed 
apparatus he would have been drowned. Your correspondent 
states there must have been gross carelessness — the part of his 
attendants. We ~, agree with him, but whether they were 
under the control of the society or the makers of the apparatus he 
could not ascertain. We beg to state that we had nothing what- 
ever to do with it. SIEBE AND GORMAN. 

5, Denmark-street, Soho, August 18th, 





STEAM PUMPS IN THE AMERICAN NAVY. 

S1r,—Messrs, Tangye Brothers, of Birmingham, who are manu- 
facturers under my patent of the “ Special Steam Pump,” have 
called my attention to a certain statement published in your issue 
of June 25th, relative to the steam pumps employed in the navy 
of the United States, and also to a modification of that statement. 
I would not trouble you on the subject on my own account, as my 
business is carried on in America, and those interested there are too 
well informed of thé facts to be misled by the statement to which 
I have referred, but the interests of Messrs. Tangye Brothers, as 
manufacturers of my pumps in Great Britain, require that your 
readers in this country should be better informed on the subject, 
The Naval Bureau having been annoyed by certain patent suits in- 
volving the payment of large sums of money, a law was in con- 
sequence—which is still in foree—providing that no patented article 
should be introduced into the navy department until it should first 
have been examined and approved by a board of naval engineers 
convened for the p' . A board of engineers was convened at 
the Brooklyn, New York, navy yard agreeably to the provisions of 
this law, which, after a full investigation of the steam pumps in 
the market, reported in favour of that manufactured by me for 
naval purposes and adversely as to the others, Since then no 
other steam pump has been approved by the Bureau. I have 
oy since that time steam pumps for all the new ships built 
by the department. The other “ furnished either came in 
merchant steamers purchased by the Government during the war, 
or in torpedo boats or steam launches. But by far the larger num- 
ber of steam pumps now employed in the American 7, were sup- 

lied by me directly from my works in New York. If I were at 
4 Icould give you the exact figures endorsed by the Bureau, 
but having been in Europe for the past six months for the benefit 
of my health, I find in the liberty taken with the facts to which I 
have referred a verification of the old adage, that ‘‘ When the 
cat’s away, the mice will play.” A. 8, CAMERON, 
The Manse, Gray Abbey, Ireland, Aug. 16th. 





BELGIAN TIRES. 

S1r,—My attention has been drawn to the following paragraph, 
which appeared in the Sheffield correspondence of your edition of 
last Saturday week, page 123 :— 

“The Belgian tires are ramoured—in short, are asserted—not to 
be at all trustworthy, hence a return to the home makers has been 
brought about, although their quotations may not be in every 
instance quite as low as those of their Belgic competitors.” 

This refers to Belgian steel tires, as becomes clear by the 

receding and following passages of the said correspondence, 
ividently such an assertion has been made to pd correspondent 
otherwise he would not say so, but the value of that assertion will 
become clear by the light of the following facts :—The Société 
John Cockerill of Seraing, for whom I act as agent in this country, 
have the largest Belgian Bessemer steel works, and very 
nearly all Belgian Bessemer steel tires imported into the United 
Kingdom are made by the Société John Cockerill, Their steel 
tires are so highly appreciated by the continental railway 
engineers, that they rank equal with Messrs, Cammell’s, Sir 
John Brown’s, and pp’s quality, and it is in consequence of 
the great trustworthiness of their quality, that the Seraing Works 
have grown to such magnitude that the last census taken at the 
works shows the number of people employed to be 8912. 
The proofs of the excellence of the iété John Cockerill’s steel 
tires, obtained up to the present in this country, are the following: 
First, they stood easily, and in every sense well, the severest 
test of leading English ee. Second, out of about 10,000 tires 
supplied to this country the Société John Cockerill had to replace 
three only, and two oF these were broken by unskilful workman- 
/ship whilst putting them on the centres of wheels. All 
English Bessemer steel tire works of high standing will con- 
firm this to be a very satisfactory result. ? 

For the last eighteen months one of the Société John Cockerill’s 
rolling mills has been continually busy with English tire orders 
and if the very 4 - requirements of their continental clients did 
not prevent them from supplying more there would be no need 
for them to decline English orders now and then, when that 
rolling mill, set apart for the English soquinemneats, is fully 


busy. SEEGER, 
43, Mincing-lane, August 24th. 


CULLEN’S PATENT STONE GEAR, 


Srr,—My attention has been dizected to a letter in THE 
ENGINEER of the 6th inst., signed Whitmore and Binyon, I can- 
not imagine any English millwright being so slack as not to have 
turned this system to good account had he ever attempted it. Had 
the writers before committing themselves visited some of the mills 
here, where the millers find that each pair of stones worked by 
‘*Cullen’s gear” grinds a greater quantity and makes better flour, 
and with much less power than any two pairs of stones worked on 
the ordinary system, then they might have thought it best not to 
write as they have done, lest it should prevent some millers 
adopting a novel system of grinding which has proved so valuable 
in this country where adopted. WItiaM, RENNIE, JUN. 

Newry, August 18th. 





SraMP PERFORATING MACHINE.—We omitted to state in our last 
impression that the mostemne pereeans machine illustrated 
at page 132 was manufactured by Messrs, Hayward Tyler and Co., 
Whitecross-street, E.C. 

Hypraviic Macuinery.—The French Navy have, through Mr. 
Henry Chapman, of Paris, just concluded a large contract with 
the Hydraulic Engineering Company, Chester, for a complete 
hydraulic machine tool, boiler, and shipbuilding plant on Mr. 
Ralph H. Tweddell’s system. We have frequently had occasion to 
notice these machines favourably, and must ——— the 
inventor on having now a fair chance of showing the advantages 
of the system he has so poo or yey | advocated for several years. 
The machinery is to be erected at Toulon, where new shops are 
about to be built, thus giving every opportunity of putting every- 
thing down from the g on this one system. As mentioned 
in our last number, the hydraulic punching and shi machine 





on Tweddell’s system, exhibited by this company at 
obtained a bronze medal, ee 
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ription see page 152.) 


(Fro dese 


ELEVATION 


FRONT 
























146 e mi 
iz, 
ot] 
A 
y 
W 
m 
w We 
Lo) 
w 
. oo) 
< 
a S 
fx) wv 
RQ 
= 
fan) 
° 
o = 
zE 
a Be 
a &£ EE 
5 W 
a PA i ATT oT til Aa 
a * i 
--, 
=) 
o) 


=! 2g %, 7 - 




















i 


. tl ial 








&, 
rr 


Le 








* 
- 


* 
c= 


* 


= sd . 
2. .. geeae. ee2 82 2 Om oO. 


2 Spo 


|| 





Aug. 27, 1875. 





THE ENGINEER. 


149 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.— and Co., 53, Mohren-strasse. 
VIENNA.— Gero_p and Co., Booksellers. 


LEIPSI“.—A, Twietmeyver, Bookseller. 
NEW YORK —Witimesr and Rogers, 47, Nassau-street, 








— — —— —— 
PUBLISHER'S NOTICE. 
In consequence of the General Postal Union, which came into 


operation on the 1st July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 





following 'y reduced rates. in advance 
at the following rates will receive THE GINEER weekly | 
and -free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 


Copies may be had, if preferred, at increased rates. 

Remittance by Post-office Order. Tt Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good lope, 
Denmark, Egypt. France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, ta, Natal, Netherlands, New " k, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Sou pton, £1 16s. . 

Remittance by Bill in London.—Austria, Buenos ~ = Ceylon, Chili, via 
Southamton, France and Algeria, Greece, Ion Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must po npn pt. Rage pane ae aha, Se gp 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers rece by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice will be taken of anonymous 
communications. 

G. anp D.— Yes. 

E. R. D.— You can join the pieces bu means of the flame of a gas blow-pipe. 

J. M. (Bridgewater).— We shall be happy to meet your views, if possible, 
Send drawing when ready. 

L. P. awp Co (Cambridge).—Send drawings of machine. 
not give sufficient details. 

W. C,—It would be contrary to our rules to comply with your request. An 
advertisement will obtain you numerous replies, from which you can select. 
Trupper.— Vulcanised rubber will answer very well, but you would get a 

better result by using a good india-) ubber ball valve. 

CuILL.—(1) Not to our knowledge. (2) No. (3) Much would depend on the 
pattern. The minimum price would not be less than 268. a cwt., or there- 
abouts, No advantage would be gained in any way worth the increased cost. 





The circular does 





PITCH OF PROPELLERS. 
(To the Editor of The Engineer.) 

Srtr,—Would any correspondent kindly give me, through your valuable 
paper, the simplest correct practical method of getting ot ag in feet, 
of any propeller from the diameter and angle of the blades, measure- 
ments to be taken from the casting or B enpen ag’ Nystrom's formula is— 
P = cot. WnD, and N. P. Burgh gives P = cot. WD, where D = diameter 
of Ppp sone in feet, P = pitch in feet, W = angle of blades at periphery, 
and x = number of revolutions per minute. I cannot get satisfactory 
results from either rule. PRACTICAL. 

Greenock, August 16th. 

HUPPINGER'S WRITING MACHINE. 
(To the Editor of The Engineer.) 

Sit,—I shall be glad to have the address of M. Th. Huppinger, the 
inventor of a machine for writingspoken words. Can any of your readers 
kindly supply it, as I um desirous of obtaining one of his machines? 

T. F.B 








BLIND CORD. 
(To the Editor of The Engineer.) 
Sir,—We should be glad to know what species of machine is used for 
making small patent blind cord—it is woven or braided. Any information 
as to name of makers, &c., will be much esteemed. R. F. anv Co. 





SUBSCRIPTIONS. 

Tar ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half-yearly (including double number)... .. .. £0 148. 64. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

S credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tut Encinger Volume, price 2s. 6d: each 

The following Volumes of Tae ENGINEER can be had, price 18s. each:—Vols. 

5, 10, 14, 24, 25, 26, 88. 





ADVERTISEMENTS. 

a". The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
chargéd one shilling. The line averages-eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. . All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS’ DeLivereD BEFORE Six o0’CLOCK on 

‘uuRspar Evenine 1x gach Ween. 

«"» Letters relating to adverti. ts and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tuk Enoixeer, 163, Strand. 











DEATHS. 

On the 23rd inst., at Maryland-villas, Stratford, Essex, E., Mr. Grorcr 
Atrock, late Superintendent of the Carriage and Wagon Department of the 
Great Eastern Railway. Friends will please accept this intimation. 

On Sunday, the 8th inst., Aticr, the Saeved wife of Mr. J. H. E. Hart, 
M.I.C.E., of the India Publie Works Department, 
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THE COLLISION IN THE SOLENT. 

Tue fatal accident which took place last week in the 
roadstead between Cowes and Stokes Bay, when the Royal 
yacht Alberta, carrying her Majesty on board, ran into the 
schooner yacht Mistletoe, and, cutting her in two, sent her 
to the bottom, at the same time drowning two of her crew 
and the sister-in-law of her owner, cast a gloom not only 
over the final week of the Solent Regatta, but also over 
the whole of the country at large. We have hitherto for- 
borne making any comments on the subject, as we wished 
to await the principal evidence of the coroner’s inquest 
before forming a judgment, as it was evident that the 
somewhat natural excitement caused by the danger to 
which the life of the sovereign had been ex was 
likely to give rise to many rash and ex parte statements. 
Fhe public generally were, of course, on the primd facig 





view of the case, carried away with the idea that in a| secret, and we were called upon to admire the result of an 


vessel commanded and officered by the élite of the British | imperfectly di 


process as enabling the glass treated by 


navy, every care and precaution would be taken to guard | it to become far more resistant to impact by the recital of 
her Majesty from the slightest danger; and therefore the | such very crude experiments as those recorded by us in 


first. th 


is making the passage between the Isle of Wight anc 


the mainland as clear a berth as possible is given her by | 


all veasels cruising about, from a natural feeling of courtesy 
emanating both from a desire not to encroach upon her 
Majesty’s privacy, and also to avoid in the slightest degree 
retarding her on her voyage. The evidence, however, of 
the officers of the Alberta seems to show that unfortunately 
this = of courtesy is not so prevalent as might be 
desired, Captain Welch remarking that “they were usually 
much troubled by yachts keeping near the Royal yacht in 
order to gratify their curiosity by catching a sight of the 
Queen,” and Commander Fullerton distinctly affirming that 
it was a custom for yachts to come round them, and that 
on the day of the collision one of the largest-sized 
Ryde wherries which had previously hailed them to know 
abn her Majesty was expected to leave, stood right 
across their course as they were leaving Cowes Harbour, 
and only just hove to when.a few yards distant, leaving 
them but a narrow channel between her and another yacht. 
Such evidence as this undoubtedly goes far to prove that 
the duty of navigating the Royal yacht across the Solent 


is by no means a sinecure, and we should, therefore, have | 


been somewhat fipe to excuse a mistake made by an 
officer surrounded by a fleet of yachts, and commanding a 


vessel, which, as Commander Sullivan remarked, he is | 


obliged to drive at an excessive speed, because her Majesty 
wishes always to. make the passage as quickly as possible. 
Unfortunately, however, the evidence of the officers of the 
Royal yacht does not permit us to make much allowance in 
the present case, and. we cannot but think that blame 
attaches to them for the negligent look out which they 
seem to have kept. In the case of the Mistletoe there does 
not appear to have been any of the vulgar curiosity to 
catch sight of the Queen, of which so much complaint has 
been made; and, indeed, even if such~a feeling had been 
entertained on board her, a calm and dispassionate view 
of the circumstances will at once show the utter impossi- 
bility of its being indulged in. When first sighted by the 
Alberta on the port bow, she was some three quarters of a 
mile distant, close hauled on the starboard tack, making 
what way she could with the light breeze there was blow- 
ing, to fetch Ryde. But the lightness of the breeze, at 
whose mercy the sailing vessel was placed, only allowed 
her to make between three and four miles an hour, whereas 
the Alberta, under the influence of steam, was rushing 
along at the rate of nearly 18 miles an hour, with her nose 
inted just so far in front of the schooner’s head as to 
insure a collision unless some alteration was made in the 
course of one of the vessels. When it is recollected that 
in the three minutes which it took the Alberta to over 
the three quarters of a mile which separated her from the 
Mistletoe, the latter could have traversed at most some 300 
ards, it is evident that in comparison, she might 
be considered as standing still, and that naturally 
thinking the Royal yacht would starboard her helm 
in order to under her stern, she rightly did 
what was her bounden duty, according to the rule 
of the road at sea, and kept steadily on her course. 
One would have thought that the commander of the 
Alberta would have considered such a thing as a close 
shave when the Queen was on board was out of the question, 
and would therefore have at once starboarded his helm; and 
as there does not appear to have been any other vessel on 
the port side, we are still more astonished at this not 
having been done. On the contrary, however, no more 
seems to have been thought of.the schooner, and Captain 
Welch—who, we were ai to find, in his anxiety to 
preserve an efficient look-out, trusted very much to his own 
unassisted powers of observation—thereupon crossed over to 
the starboard side of the bridge in order to see what vessels 
might be approaching from that quarter, thus placing a 
funnel of four feet in diameter between himself and the 
schooner, of whom he took no further notice until they had 
approached so near as to be quite unable to avoid a colli- 
sion. It certainly appears to us that on such a vessel as 
the Alberta, steaming at a high speed through so crowded 
a roadstead as the Solent, either the steering apparatus 
should be placed in front of the foremast, as divemted by 
Captain La Touche, R.N., or else that there should be 
reliable look-out men posted not only on the forecastle but on 
the port and starboard side of the bridge, to report to the 
navigating commander the approach of vessels on either 
bow, as it is manifestly impossible for one man, however 
efficient he may be, to perceive what dangers he may be 
running into sien his post of observation is masked in the 
manner the bridge of the Alberta is. Had ng wre 
tions been taken, we cannot but think that the occur- 
rence of Wednesday week might happily have been avoided, 


TOUGHENED GLASS. 

Severat months have elapsed since wonder was first 
excited by the announcement that something approaching 
in properties to the mythical malleable glass of antiquity 
hat been discovered. It was no new material that was 
brought forward, and scarcely even a new process, but 
something very like the old and well-known process, as 
applied to steel, of tempering it in oil. It was alleged 
that common glass, or to endeavour to extract from the 
accounts something a little more exact, that flint 
containing lead, from which the thin plates on which ice is 
served are blown, or plate-glass containing no lead, could be 
made greatly more resistant by heating either of these to 
some known high temperature and plunging the glass into 
some mixture of oil with tarry matter, this mixture bein 
also heated to some known temperature; and it was add 
that the air of the apartment in which the operation was 
conducted must be at some fixed temperature also. But 
these eg ye: though alleged to be essential to the 
success of the provess, were most unsatisfactorily kept 








t -which came into every mind was that the | April last, in which a 6in. square plate of glass set loosely 
entire blame was to be laid at the door of the captain of the | 
schooner for approaching too near the Royal yacht. It | 
has been as yet an accepted idea that when her Majesty | 


in a wooden frame like a schoolboy’s slate was broken by 
the fall on to its face of a 2 oz. brass weight from a height 
of 2ft., whilst it required an iron wei ht of 8 oz. falling 
from a height of 6ft, to break a similar, But rather thinner, 
ay of the same glass which had been subjected to 
I. La Bastie’s process. The difference between the work 
done in both cases is about as one to twelve, and this really 
does not represent fully the difference of resisting power 
in the two cases, because, as has been demonstrated by 
Dr. Young and others, the power of impulse to produce 
fracture in brittle bodies increases with the velocities of 
a yp independently of the work lodged in the impelled 
y, and also with the rigidity of the striking body, the 
iron weight being here more rigid than a brass one. For 
all this the experiment is an extremely unsatisfactory one. 
Why should the plates of glass be set in a wooden frame at 
all in place of being simply laid upon a flat rigid surface 
with a square aperture through it nearly the size of the 
late? The slightest inequality of bearing or of greater or 
ess looseness w erewith the lass was held in the wooden 
frame might so materially affect the result as to deprive 
the experiment of all scientific value, though we may 
admit it as demonstrative of a t difference in resist- 
ance to impact. We are told also that this process greatly 
increases the resistance of a strip of glass to a stead 
tensile force ; it is added also that if a piece of glass which 
has been subjected to La Bastie’s process be broken by 
impulse it is not fractured in certain irregular lines 
iating from the point of impact, but that the whole 
piece breaks up into small fragments like those into which 
a Rupert’s drop breaks explosively when its tail is pinched 
off. Furthermore, it appears by the account of experi- 
ments made official'ty by agents of M. de La Bastie, 
before glass manufacturers at Pittsburgh, U.S., which we 
copied Sams the Pittsburgh Herald in a recent impres- 
sion, that when once the slightest abrasion is made 
“upon the surface of this glass the entire piece was 
reduced to powder.” If weare torely upon the facts as stated, 
the La Bastie glass is as completely in the condition of a 
Rupert’s drop as it might be, if ia place of being tempered 
in oil and tar, it had been dropped liquid into water. 
Now, if this be so, if in accordance with the somewhat 
crude speculations which, without anything of experimental 
support, have been hazarded to account for the changed 
condition of the glass, we admit for the moment that its 
exterior and interior layers are held in a state of mutual 
constraint by unequal contraction, how is it possible that 
glass in such a state should offer a greater resistance to a 
steady tensile strain than the same glass, all of whose par- 
ticles were in a state of repose, and free from mutual con- 
straints. Is the fact certain that there is any such increase 
of ultimate tensile resistance conferred by this process? If 
it really be so, it would only add to the inexplicable cha- 
racter alleged as to other of the results of this process ; 
but for anything that has as yet come to our knowledge, 
this alleged increase of ultimate tensile resistance may rest 
merely upon delusive experiment. 
Every physicist is aware of the almost insuperable dif- 
ficulties which attend all attempts to determine, experi- 
mentally, the tensile resistance of very rigid bodies, The 
discrepancy between recorded experiments made by com- 
petent physicists upon bodies far less rigid than glass, such 
as bell metal, speculum metal, &c., amply prove this ; and 
still more so do the results obtained by ec Fairbairn 
and Tate, upon several species of glass itself. These last 
indicated a resistance to compression as compared with 
that to tension so enormously exceeding those of any other 
known bodies, as to warrant the conclusion that while the 
experiments on ane made upon short cylinders or 
prisms may be nearly correct, those recorded for the resist- 
ance to tension are greatly below the truth, arising from 
the almost certain departure of the line of pull from the 
axis of the piece. It seems ible, therefore, that the 
alleged greater tenacity of the La Bastie glass may be 
a result of its Pomensing within certain very narrow limits 
greater flexibility than ordinary glass, so that when sub- 
ected to a tensile strain, it is enabled to slightly alter its 
so as more nearly to admit of the pull passing through 
the axis of the piece. We would not be understood, how- 
ever, as offering any opinion on this point, but merely 
suggesting it as one of those to be borne in view in the 
further experiments that must be conducted before even 
the most primary facts of this curious subject can be said 
to be esta! lished. In the account to which we have above 
referred, we find some further statements which ap to 
us inexplicable, if not contradictory ; it is alleged that La 
Bastie’s process was anticipated as far back as the year 
1822, at the works of Bakewell, Pears, and Co., and that 
for the purpose of rendering ordinary glass—flint glass we 
must presume—less liable to fracture A weg undergoing the 
process of ornamental cutting by the piaes grinder’s wheel, 
it was previously boiled in fish oil, which 1t is alleged pre- 
vented further annoyance by fracture during the inlien 
Now, as the process of glass grinding or cutting is, 
until the stage for polishing ‘be reached, neither more nor 
less than one of abrasion upon a grit stone or a lead lap 
coated with emery, and as it is stated that the slightest 
abrasion of the surface causes the La Bastie glass to fly 
to pieces by a scratch, so it is extremely difficult to see 
why an exactly ite result to that recorded should not 
have taken place by this boiling in oil. Besides the great 
need of corroboration thus suggested, this American 
process is no anticipation at all of La Bastie’s; the two 
rocesses are entirely distinct, and we certainly should not 
prepared by any known analogy to believe that cold 
glass, we presume dy annealed in the ordi way in 
the “leer,” could have its physical properties altered as 
described by being kept immersed for any length of time, 
however great, in fish oil, which boils at a tem be- 
tween the melting point of tin and that of lead. 
In a lecture delivered at a meeting of the Society ond of 
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June last, we find some other statements which seem 
more or less irreconcileable with each other. It is there 
admitted that if only a corner be broken off by a blow 
from a plate of this glass the whole plate flies into frag- 
ments. It is also admitted that plates of this glass can- 
not be cut by the glazier’s diamond. Not indeed, we must 
infer, because the surface of the glass be increased in hard- 
ness to: uch} an extent as to equal that of the diamond, 
but that the stroke made by the diamond does not produce 
a straight and even fracture as in ordinary glass, but one 
jagged and irregular, and which may diverge more or less 
from the path that the diamond has described ; yet we are 
informed that this same glass may be engraved upon by 
fluoric acid, which we should not be prepared to doubt, 
and also may be engraved by Tilghman’s sand blast 
process, a fact as to which we must entertain much 
doubt in view of the difficulty of producing a straight 
diamond cut, and of the statement that ‘the breaking off 
of a corner, or a surface abrasion, breaks up the whole 
piece. Brewster, indeed, found that a considerable portion 
of the bulbous end of a Rupert’s drop might be slowly 
and carefully ground off upon the lapidary’s wheel with- 
out that always producing its explosion, provided the sur- 
face being ground off was always normal to the axis of the 
drop, but this isa very different thing from the rough vibra- 
tory grinding produced by the ordinary work of the glass 
cutter. Amongst the points left in obscurity as to the La 
Bastie process is one which may be far from immaterial. Is 
it necessary that the glass taken from the glass-house pot, 
formed by blowing or otherwise and annealed, must be let 
to cool and then heated again up to redness, or thereabouts, 
before being quenched in the hydrocarbon oil bath ; or, 
is the result equally attained by taking the glass directly 
it has become stiffened from the glass blower’s pipe or 
mould, and while still at the requisite high temperature, 
and at once quenching it in the bath without any inter- 
mediate process of annealing and cooling? No experiment 
nor sufficient information has been recorded as to this, but 
from some facts stated in the discussion following the lec- 
ture to which we have above alluded, it may be inferred 
that the same effects would be produced if the temperature 
at the moment of immersion be the same whether the glass, 
without being allowed to cool on blowing, were at once 
dropped into the hydrocarbon bath, or whether, having 
been let cool, it were again slowly heated up to a sufficient 
temperature and then passed into the bath. The real 
point of practical difficulty in either case seems to be that 
the glass when dropped into the bath must be at a tem- 
perature so nearly approaching that of its fusion as to be 
soft and viscous, and that if it be let to cool but a little 
below this point the effect of the bath is partial and in- 
complete. Whatever happens as a result of the La Bastie 
process is something obviously different from that of 
annealing as hitherto understood, and when closely 
examined almost all analogy between this process and 
the tempering of hardened steel in oil disappears. 

The steel has been already heated to a temperature at 
which, if quenched in water, it would become intensely 
hard, and in that condition, if fractured, breaks with a 
fracture approaching the vitreous in its character. The 
heat of the piece is carried off in the water with immense 
rapidity by the generation of steam, which is condensed 
as rapidly as it ia formed in the remoter parts of the fluid, 
aided also by the rapid currents induced in the latter by 
difference of temperature, and also by rapid influx of cold 
water. Heated to the same temperature and quenched in 
oil, however, the steel is cooled by co»vection and conduc- 
tion, and in aliquid of probably low conductivity and of so 
much viscidity as to retard circulatory currents ; it is, 
therefore, cooled rapidly indeed as compared with’ the 
time of a like amount of cooling in still air, but by no means 
suddenly. The result is, that whereas the steel suddenly 
cooled in water may be broken by a sharp blow, in other 
words, has its range of resilience greatly diminished, in 
the latter case the metal has its rigidity greatly reduced, 
and its elastic resilience exalted, so far that from breaking 
up by a blow or a scratch, it is at once both toughened 
and strengthened, both as against steady strains and 
impacts. Nor are ‘the conditions of the process, as here 
described, indispensable to the result, except in the case of 
very large masses, to which the process of tempering, known 
for ages, cannot be applied. The sword blade heated to 
redness and quenched in cold water cannot be bent much 
more than a piece of glass of like size and form without 
fracture ; but let the hardened steel be heated slowly over 
a fire until it is hot enough to cause tallow or oil to blaze 
off from its surface, and the blade be now quenched again 
in water, the result is the well-known strength and elas- 
ticity of the sword blade. The only point of real com- 
munity between the two processes is that the change in 
physical constitution of the metal appears to take place 
at about the temperature at which fixed oils begin 
to volatilise and ignite. But the steel is a com- 
pound, and a most peculiar one. No simple metal, 
so far as experimental knowledge yet goes, presents 
the faintest trace of those phenomena which characterise 
more or less the chemical compounds of iron and carbon 
wherever the percentage of the latter is so small that it is 
all in combination with the metal. Copper, for example, 
when heated to a full red or to any high temperature below 
that, and suddenly quenched in water, is not hardened nor 
yet tempered, but has its ductility and softness increased 
to the utmost and its elasticity reduced to the lowest point, 
and yet the copper may contain metalloids in some state of 
combination and in almost as large proportions as is the 
carbon in the finest steels, There Reations seems to be 
but a faint analogy, and that probably merely a superficial 
one, between the tempering of steel and this so-called 
tempering of — As to what takes place which produces 
the physical changes in either case we are almost in equal 
ignorance. The facts, however, as regards steel have been 
observed and recorded with considerable care; not so those 
which respect this process of La Bastie, which has excited 
so much wonderment and some expectations as to useful 
results in the arts, which if the facts so far be correctly 
observed are likely to prove abortive. We can scarcely 
conceive any economic use to which glass which goes 





to pieces upon receiving a rough surface scratch — 
however otherwise resistant—can be put with any 
advantage. Glass sheets or plates for skylights, conserva- 
tories, lighthouse lanterns, &c., would of little use 
against hail and storms if a fragment of grit lodged 
upon their surfaces would, when struck or rubbed, be 
liable to cause them to fall to powder. The burglar would 
find this toughened glass in the plate of a jeweller’s 
window quite a boon; and if, too, it should prove ulti- 
mately that this glass cannot be cut evenly and readily by 
the ordinary plate-glass diamond, that difticulty alone will, 
we apprehend, prove a bar to its application to glazing 
purposes upon any large scale. Nor would there even 
seem to be much advantage in the application that has 
been suggested to watch-glasses, which are always liable to 
be scratched, and in which a pocketful of glass dust would 
be no improvement upon three or fourlarge fragments. Nor, 
indeed, whether the fact be that M. de La Bastie hasobtained 
any patents or not, but yet relies on making a secret of the 
proper temperature of the glass and of the precise compo- 
sition of his hydrocarbon bath, omitting the apocryphal 
temperature necessary in the air, does it seem to us that 
any considerable advantage can accrue to him as a disco- 
verer beyond the fame of his having been the first observer 
of some facts of great physical interest. Any one finan- 
cially interested would soon find out within what limits of 
temperature the process answered best. The range is very 
narrow, for if the facts be truly recorded, the temperature 
of the glass cannot be higher than that at which the glass 
softens so that the object would lose its form, nor lower 
than that at which glass begins to assume the rigid condi- 
tion. For the glasses of wholly earthy bases, such as plate 
and crown, or white Bohemian glass, it will therefore be 
below a bright red, approaching a yellow heat in daylight, 
and for flint or other lead glasses below a dull red. The 
total reduction in temperature of the glass produced by 
immersion in the bath would appear to be a range of 
between 600 deg. and 800 deg. Fah. Again, as to the bath, 
it would be futile to suppose that there can be any che- 
mical action between its material and that of the glass 
quenched in it. The effect, whatever its nature, must be a 
purely physical one, dependent mainly upon the boiling 
point and degree of viscidity of the liquid; and we cannot 
but sup also that these would be hit upon by a few 
trials. e cannot but think, therefore, that M. La Bastie 
would be likely to obtain a far better harvest in the way 
of honestly-attained fame were he fully and in the most 
exact manner to detail for the use of men of science every 
part of his very singular discovery. It is one which in its 
scientific aspects is likely to arrange itself as one of the 
most important guiding lights amidst the darkness of our 
ignorance as to the physical changes which take place by 
change of temperature in matter. The loose specula- 
tions which have found their way freely into .print, 
and pretend to offer a theory to account for the results 
of the process, are but darkening counsel by words without 
knowledge, while even the facts to be accounted for re- 
main but imperfectly described ; let us have these and we 
can scarcely doubt that some of the competent scientitic 
men of Europe—such as Fizeau or Jamin, or M. Luynes, who 
appears to be already engaged in the investigation in France, 
or Stokes, Miller, and Clarke in our own country—will be 
induced to institute and carefully conduct such trains of 
experiment as may throw some additional light, and, so 
far as it may go, determinate in character, upon these 
henomena, connecting them firmly with known physical 
aws. Such experiments must be conducted by refined 
methods and am, and with a previous knowledge of 
physical optics that very few men, indeed, in any country 
possess. Had Brewster and Faraday been alive we should 
already, probably, have yeceived from them much light. 
The former showed how the lines of strain, both of ten- 
sion and compression, in prisms of glass, produced by 
— mechanical force, might be rendered visible by the 
aid of polarised light. Analogous methods and others 
equally refined, which we do not venture to suggest, will 
no doubt be employed by such physicists as we have 
named, and who may undertake this promising investiga- 
tion. But certainly no light will be thrown upon it— 
theoretic or practical — by the experiments of the 
character of those said to have been made by Mr. 
Kircaldy. We have the highest respect for that 
gentleman as a faithful recorder of well-made and trust- 
worthy experiments upon the resistance of materials of 
construction to extraneous forces as ordinarily applied, 
but it is no disparagement either to him or to the 
apparatus with which he operates, to say that he is 
not the man for any such delicate and far-reaching 
research as is needed to throw any light upon this matter. 
The experiments stated, in the above lecture, to have been 
made by him upon the transverse resistance to static 
strain of this class are far from accordant, arising in part 
no doubt from the difficulties already referred to as be- 
setting all such experiments upon a body so rigid as glass; 
but, probably much more from the specimens submitted to 
him not being all alike in resisting power, a circum- 
stance which suggests that the process itself may be one 
deficient in uniformity of result. A lecturer who treats 
of a subject so full of difficulty as that of the La Bastie 
process might be expected to be equally certain and con- 
versant with the facts he adduces, and it certainly is sur- 
prising to find it stated, as the basis for a somewhat obscure 
theory of the Rupert drop, that glass, like water, possesses 
the property of expanding in volume whilst passing from 
the liquid to the solid condition. Water and bismuth are 
the only two bodies now known to increase in volume upon 
consolidation, and glass certainly does not expand hem 
becoming solid from fusion, nor is it necessary to call in 
any such condition to account for the phenomena of the 
Rupert’s drop, which was ably treated of by Dr. Brewster, 
although, as it appears to us, much remains before the 
remarkable phenomena presented by these drops can be 
said to be completely understood. The most pertinent and 
valuable remarks that were made were those of Mr. 
Hartley, of Sunderland, during the discussion of this 
lecture. His view that the de Bastie glass is no more 
than a Rupert’s drop in another form is, probably, in the 





main true, yet it presents t difficulties, for how the 
unstable equilibrium of a Rupert’s drop which has been 
shown to depend, as one of its conditions, upon the perfect 
form of equilibrium given to the drop by the mode of its 
production, can exist in a flat rectangular plate, still less in 
other and more irregular forms, it is difficult to understand. 





RAILWAY WAGON COMPANIES, 

A DIVIDEND of 10 per cent., with a bonus of 75s. a share on 
the ordinary, and a proportionate amount on the part-paid shares, 
is no slight profit upon a concern each of whose fully-paid shares 
is £50. Nor is a dividend of 10s. a share on the ordinary and a 
bonus of 203. a share at all discouraging in respect of a company 
whose shares are £5 paid up. No wonder that as to the first the 
£50 shares should now all be quoted in the market at over £100, 
and that as to the second the £5 shares should be quoted at £12. 
The first-mentioned concern is the Midland Wagon Company, 
Limited; the second is the Oldbury Railway Carriage Company, 
Limited. We draw attention to these two companies because, 
though they may stand we'l on the list of companies of this 
order, there is no wagon cou pany on the “Share List” which is 
not quoted at a good premium. At this there should be no sur- 
prise, when such profits as we have named are divided, even after 
substantial sums have been carried forward. We have now 
before us a file of current reports of most of the railway wagon 
and carriage companies, and in none is a less dividend than 10 
per cent. declared. Such dividends during such a year as has 
just been passed through merit special notification. It is clear 
that the traders of the country are requiring very large rolling 
stock facilities, and that they do not despair of a continuance of 
an excellent~business. Probably most of the extensive trade 
doing in railway Yelling stock is to be attributed to the convey- 
ance of minerals from comparatively new mining localities to 
ironmaking centres, as well as to the diverting from the sea- 
collier to the railway truck of very much of the traffic in coal. 
Be this as it may, a vast extent of capital and machinery is 
invested in the production of railway rolling stock, mostly for 
private customers. It becomes therefore of some importance to 
ascertain whether the current demand is likely to be kept up at 
the present high standard. That there is room to fear that this 
may not be the case is tolerably evident from the flutter among 
the managers of these concerns, which has been occasioned by 
the startling announcement by the Midland Railway Company 
that they intend next session te apply to Parliament for powers 
to borrow a million sterling to buy up the 40,000 trucks which 
are running on their system, and which belong to some 300 
owners. Since the announcement was made by the chairman of 
the Midland Railway Company, the OldburyjCarriage and Wagon 
Company and the Gloucester Wagon Company have each met. 
In connection with the former, Mr. A. C. Sheriff, M.P., the chair- 
man, who is likewise a railway man of vast experience, thought 
that traders would be induced to give “ determined opposition” 
to the scheme suggested by the Midland Company, and remarked 
that the Oldbury Company, for instance, would have “many 
fewer wagons to make if matters went into the hands of the rail- 
way companies.” Somewhat similar sentiments were uttered at 
the meeting of the Gloucester Wagon Company on Tuesday. 
“ Sufficient unto the day is the evil thereof,” should, however, be 
their consolation. Meanwhile, this most recently announced 
alteration in the businesses of the Midland Railway Company 
must be not a little staggering to the wagon firms. 

IRONMAKING MACHINERY. 

THE experience of every week would seem to emphasise the 
necessity that prevails for the wider adoption of machinery in 
the forge and mill departments of our ironworks. The work- 
men have much power alike to deteriorate the material and also 
to hamper business operations, and while they are not growing 
in number, the ironmasters’ dependence upon them is increasingly 
irksome. This, we fear, will become more and more evident as 
time advances. The men know that they are in demand, and 
they do not hesitate to make their masters feel their importance. 
Of this the ironmasters of South Staffordshire have had experience 
this week. The old wages scale there terminated last Saturday ; 
a new scale had been negociated by the Conciliation Board of the 
district ; and the South Staffordshire men, following in the wake 
of the men of the North of England, agreed to accept, the 
puddlers a reduction of 6d. a ton, and the rollers and millmen a 
reduction of 5 per cent. But in consenting they stipulated that 
certain alleged discrepancies between the customs prevailing in 
the North of England and those ruling in South Staffordshire 
should be investigated, and as far as possible adjusted in their 
favour. The investigation was conducted by the men’s own 
delegates, and the masters made an offer which would greatly 
improve the position of the puddler in particular. The men did 
not deem the offer sufficiently comprehensive ; and the subject 
was to be further debated by the Conciliation Board last Tues- 
day. Will it be believed that, though the enquiry was proceed- 
ing so much to the manifest advantage of the men, yet that be- 
cause the whole thing had not been settled by the 23rd of 
August, when the reduction and likewise any ameliorative con- 
dition that might be determined upon were to come into opera- 
tion, the men throughout nearly all the district declined to go to 
work on Monday excepting at the old terms? Where orders 
were extremely pressing some ironworkers managers consented 
even to pay the old terms so that the men might keep on; but 
on Tuesday afternoon, when the Conciliation Board met, the 
ironworks of the entire district were virtually atastand. Of 
course the members of the Board declared they had discounten- 
anced such a proceeding. It was, however, an ugly truth that 
the works of the New British Iron Company, represented by the 
chairman of the Ironmasters’ Association (Mr. J. P. Hunt), who 
is likewise the chairman of the Conciliation Board, had that 
very morning stopped immediately after a visit to them of one 
of the operative members of that same Conciliation Board. 
Before that man went to the works the fires were being got up, 
and everything looked as though the men were about to resume; 
but directly after he left all the men struck work. The man 
denied that he had had any such object as was imputed; but 
the fact remained that the men refused to work, and continued 
that attitude, certainly throughout that day. Such behaviour is 
not only tantalising, but productive also of much loss and incon- 
venience. Our correspondent’s letter from South Staffordshire 
shows that a resolution was passed by the Conciliation Board to 
the effect that the men should resume work at once. Neverthe- 
less, the action which the rank and file of the operatives have 
taken is tolerable conclusive that some of their leaders are play- 
ing a game which critics might fairly be excused if they called 
it “fast and loose.” If not, then what is happening in the 
South, coming as it does close upon the heels of what has 
occurred in the ironmaking districts of the North, proves that 
the leaders, if they may be fully credited with perfect honesty 
in their pacific negotiations, have but little hold upon the forces 
which they claim to lead; and that employers must, whether 
they can afford it or not, humour the men if the latter are to be 
induced to keep at work. The only radical remedy for this state 
of affairs is the substitution of mechanical for manvwal labour. 





attai 


pass 
a few 
and 
close! 
ya ‘ 
or g 
build 
difficr 


whicl 
Anot 
whicl 
and i 


Franc 
that « 
the T 





i i i i i ll 


Ava. 27, 1875. 





THE ENGINEER 


151 








RAILWAY MATTERS. 


Up to the close of July the Railroad Gazette had information of 
the laying of track on 538 miles of new railroad in the United 
States in 1875, against 839 miles reported for the same period in 
1874, 1872 in 1873, and 3237 in 1872. 

THE directors of the Union Railway Carriage and Wagon Com- 
pany, Limited, Chorley, Lancashire, have declared an ad interim 
dividend for the half-year ending May, at the rate of 10 per cent. 
per annum, payable on and after the 24th instant. 

THE works onthe Netherton and Halesowen railway, between 
Netherton and the Stourbridge railway, have, with the exception 
of the station works, been practicall pleted. On the section 
of the line from the Stourbridge Railway to Halesowen the works 
have progressed satisfactorily during the past half-year. 

THE heading for the Severn Tunnel has been driven to a length 
of more than 400 yards from the shaft, 345 yards having been 
driven during the past half-year. It is now about 100 yards in the 
Pennant sandstone, which forms a favourable ground for the pur- 
»oses of the tunnel. The engineers have experienced no difficulty 
in dealing with the water which they had met with. 

THE Great Western Company commenced, on the 1st of June, 
to run a line of steamers between Milford Haven and Cork, givin 
a regular bi-weekly service in each direction, with an addition 
service for cattle when required The results up to the present 
time have been satisfactory, and the directors believe that the 
traffic will be such as to justify an extension of the service between 
those ports. 

THE traffic of the Monmouthshire railways and canals had been 
seriously affected during the past-half year by the causes which 
have operated to reduce the receipts of all the mineral lines in 
South Wales, but the directors believe that the arrangement which 
had been entered into with the Monmouthshire Company will 
prove advantageous to the interests of the proprietors, and that by 
its means increased accommodation will be afforded to the trade 
of the district. 

WITHIN the past year all the rails rolled for the Pennsylvania 
Railroad Company have been rolled with wider flanges and thicker 
head, without increasing the standard weight of the rail, 67 lb. to 
the yard, the material being taken from the shank or upright 
section. The form of the shank has been changed, the section re- 
presenting the frustrum of a cone, instead of being elliptical. This 
is the form the head always assumes after use, the flange of the 
wheels wearing off the bulge of the elliptical head. The flange 
has been widened, which will prevent the rail to some extent from 
cutting into the ties, which suffer more from this than from decay. 


On the night of August 6, 2 mass of rock estimated at 1200 
tons fell from the roof of the Hoosac tunnel, completely blocking 
it up. This took place at the part.of the tunnel where the loose 
or demoralised rock occurs, and where the roof had been blasted 
out for some distance in the hope of getting clear of this dangerous 
material. The roof was temporarily shored up with heavy timbers 
to hold it until the brick arching could be finished, but the timbers 
were carried down and crushed by the great weight of the fallen 
mass, All the available force was at once put to work to clear the 
tunnel, which was open ‘to travel again August 9. During 
the month of July 636 loaded cars passed through the tunnel. 


On Saturday morning an alarming accident occurred on the 
Limerick and Ennis Railway. There is a bridge across the Sh«nnon 
about a mile from Limerick, which bridge is asserted to be unsafe. 
The morning train from Ennis ran off the track close to the bridge. 
The engine went down an embankment, but the carriages remained 
on the line, and no deaths occurred except that of a pig. A 
rumour spread that the bridge had broken down, but the facts are 
as we have given them. The accident will, we trust, direct atten- 
tion to the condition of railroad bridges generally in Ireland. 
That on the Waterford and Kilkenny Kailway across the Nore is 
in anytbing but a satisfactory condition. 

THAT portion of the Great Northern Company’s extension into 
Derbyshire between Nottingham and Pinxton was opened for iron 
and coal traffic on Monday. The returns giving the coal traffic by 
rail to London during July show that the Midland carried 128,122 
tons, London and North-Western 76,631, Great Northern 63,755, 
and the Great Eastern 53,714. The thirteen principal collieries 
working the Barnsley seam in South Yorkshire sent 18,800 tons in 
July, as against 13,900 in June; and more has also been sent 
from the West Yorkshire pits which do business withthe metro- 
polis. The Derbyshire pits did a good business; the twelve 
eading places sent 86,500 tons last month, as against 80,100 tons 
in the month of June. 

THE report of the directors of the Great Western Railway 
Company states that the balance available for dividend among the 
proprietors of ordinary stock, after payment of the dividends on the 
guaranteed and preference stocks, and other fixed charges, is 
£265,133. This balance will admit of a payment of a dividend on 
the consolidated ordinary stock at the rate of £3 15s. per cent. per 
annum, leaving £9587 to be carried forward. The strike and lock- 
out in South Wales, which at the period of the last half-yearly 
report had caused a large decrease in the receipts from the traffic 
in South Wales, had continued seriously to affect the revenue 
during the half-year which has just closed. The causes have now 
ceased, but the depression which they have produced continues to 
be felt, and some time may probably elapse before the trade of 
the district resumes its wonted activity. 

Concessions for the construction of tramways, railways, and 
other works, as well as land and other property required for their 
construction, are frequently valuable toed for the vendors, 
This seems to have been the case with the original directors of the 
Vale of Clyde Tramways Company, who sold their concession for 
£50,000. The present shareholders have, naturally enough, a 
desire to know Ce this large sum has been appropriated, and a 
result of p-rsistent discussion of this question has thus far resulted 
in the return, by two original directors, of £3000 received by them 
out of the £50,000 saddled upon the company as a first charge. 
Others of the first directors have repaid £6600, making £9600 in 
all, The liamentary expenses of the company were heavy, 
doubtless, but £40,400 is a large margin, for the expenditure of 
which the shareholders may reasonably require a balance-sheet. 

Any one, says the Los Angeles Herald, desiring to obtain any 
idea of the stupend lish ts of railroad engineering 
should spend a few days in Tehachape Pass, investigating the 
operations of the Southern Pacific Railroad Company. About 
twenty miles of that road is a succession of cuts, fills, and tunnels, 
Within this distance there are thirteen tunnels, ranging from 
1100ft. to a few yards in length. . For the greater portion of the 
way the road-bed is cut through solid granite. The elevation is so 
great from the present terminus of the road, at Caliente, to Teha- 
chape Valley, that the first mile and a-half out of Caliente is 
attained by laying down eight miles of track. Higher up in the 
pass the road runs through a tunnel, encircles the hill, and passes 
a few feet above the tunnel. After completely encircling the hill, 
and going half round again, the track doubles on itself like a 
closely pursued hare, and after running several miles in the oppo- 
site Eoction strikes up the canon. This circling and doubling is 
for grade. Once the track crosses the , and this involves the 
building of a long and very high bridge. We doubt if a more 
difficult and expensive piece of engineering was encountered in the 
building of the Central Pacific over the Sierras than that with 
which the Southern Pacific is now struggling in Tehachape Pass. 
Another tremendous piece of work is the San Fernando tunnel, 
which, when completed, will be over a mile and a-half in length, 
and in places over 1000ft. beneath the surface. Yet the company 
will accomplish this t+ work, and run cars through from San 
Francisco to Los Angeles, by the Ist of next July. All the force 
that can be used is kept at work on the San Fernando tunnel. In 
the Tehachape Pass men are employed, and the force is being 
increased at the rate of 1000 Chinamen per week, 











NOTES AND MEMORANDA. 


Preric acid dyes leather a good yellow without any mordant ; 
it must be in very dilute solution and not warmer than 70 deg. 
Fah. Aniline blue modifies this colour to a fine green. 

In a recent impression of the Sucrerie Indigene, vol. ix., No. 16, 
an account is given of experiments made with different fertilisers 
in the Pas de-Calais: The composition of the fertilisers used, the 
distance between the beets, &c., and the yield of beets and per- 
centage of sugar in them, are given in tabular form, with com- 
ments and conclusions. 


A SUGGESTION for the purehase of beets by specific gravity has: 


been made by M. 8. Cambier. Making use of the well-known fact 
that the saccharine richness of the beet is closely proportional to 
the specific gravity, it is proposed to have three solutions of salt 
of different strengths. In the heaviest solution if a fair sample 
sinks, the beets are to be reckoned as first quality; if it sinks in 
the second but floats in the first, they are to be rated as second 
quality ; and so on. Those beets which float on the third or 
weakest solution are to be rejected as not marketable. 

THE unequal solubility of different surfaces of the same — 
seems to have been demonstrated by M. Lecoq de Borbaudran, 
who has communicated a paper upon the subject to the Comptes 
Rendus. He also has proved by his experiments that when a 
crystal is fractured it may be repaired by submersion in a super- 
saturated solution of the same salt without any increase upon its 
intact surfaces, Both of these are important and interesting facts 
bearing upon the theory of crystallisation. If a liquid, there- 
fore, be only saturated as regards its intact surfaces, it must 
inevitably be supersaturated with regard to its broken surfaces, This 
is the conclusion of M. de Borbaudran. 

In a recent number of the Polytechnisches Notizblatt a few new 
bleaching processes are given by A. Brackebusch; four new 
methods are briefly described : (1) Bleaching by means of stannic 
oxide dissolved in potassic or sodic hydrate. This is used for both 
linen and cotton fabrics. (2) The fabrics, which may be silk or 
woollen, are placed for an hour in a solution of one part common 
salt and one part oxalic acid in fifty parts water. (3) Equal parts 
of sodic permanganate and magnesic sulphate are dissolved in luke- 
warm water, rm the goods, from which the grease has already been 
removed, are immersed in this bath untilbrown. They are then 
placed in dilute sulphuric acid (one part acid to twenty-five of 
water) until the brown colour has disappeared, then rinsed and 
put through a soap bath to which a little ammonia has been added. 
(4) Ramsay’s bleaching fluid, which is prepared by pouring water 
upon equal parts of chloride of lime and magnesic sulphate. The 
free caustic lime, which would be injurious, is precipitated as 
sulphate, and chloride of magnesia is produced, which has the 
same bleaching action as chloride of lime. 

THE following beautiful experiment in instantaneous crystallisa- 
tion is given by Peligot in > Nature :—Dissolve 150 parts by 
weight hyposulphite of soda in fifteen parts boiling water, and 
gently pour it into a tall'test glass so as to half fill it, keeping the 
solution warm by placing the glass in hot water. Dissolve 100 
—_ by weight sodic acetate in fifteen parts hot water, and care- 
ully pour it into the same glass, the latter will form an overlying 
layer on the surface of the former, and will not mix with it. When 
cool there will be two supersaturated solutions. If a crystal of 
sodic hyposulphite be attached to a thread and carefully passed 
into the glass, it will traverse the acetate solution without disturb- 
ing it, but on reaching the hyposulphite solution will cause the 
latter to crystallise instantaneously in large rhomboidal prisms with 
oblique terminal faces. When.the lower solution is completely 
crystallised, a crystal of sodic acetate similarly lowered into the 
upper solution will cause it toe crystallise in oblique rhombic 
prisms. The appearance of the two different kinds of crystals 
will not fail to astonish those not acquainted with this class of 
experiments. 

RECENT experiments of MM. Boussingault and Schloesing, says 
the Scientific American, are of considerable importance with refer- 
ence to the theories of fertilisation of soils and the utilisation of 
manures, since they bring to light a number of interesting facts, 
which are summarised in the following conclusions:—(1) Arable 
earth does not become nitrified at the expense of the nitrogen gas 
in the atmosphere. Agriculture has nothing to expect from that 
source which will tend to the profit of the crops. (2) The theory 
of a nitrification resulting from the combination of nitrogen gas 
and oxygen, in the presence of matters rich in hydrogen and carbon, 
according tothe experiments above noted, is no longer sustainable. 
(3) The source of nitrogen of nitrates formed in the soil should be 
considered, in the absence of positive proof to the contrary, as reposing 
only in the nitrified organic matters combined with the mineral 
elements of the soil. (4) Nitrates in decomposing in the soil, 
under the influence of a reducing atmosphere, yield but a small 
frastion of their nitrogen, under the form of ammonia retained by 
the earth by virtue of its absorbing power. The balance of the 
nitrogen of the nitric acid returns to a gaseous state, and thus 
becomes lost to the crops. 

Mr. Percy SmitH has made a series of interesting researches 
upon the hygroscopic properties of a bibulous paper impregnated 
with concentrated solution of cobalt chloride. This paper is very 
sensitive to atmospheric variations, being blue in a dry atmosphere 
and becoming red when the air becomes humid. He suspended 
strips of this paper upon the wall of a room opposite a window 
opening to the south. The windowremained open during the day. 
By the side of the strips were two thermometers, with wet and 
dry bulbs, Four observations a day were made, and these were 
continued for a year. The principal results obtained are given in 
the annexed table, in which the variations of colour from red to 
blue are designated by the numbers 1 to 10. It will be seen that 
when there was a difference of 13 deg. between the two thermo- 
meters, the paper remained entirely blue, and that it became red 
only when this difference fell to between 1 and 3 degrees. This 
fact is easily explained when we remember that the paper once 
turning blue cannot take a darker tint by any farther diminution 
of humidity in the surrounding air. 
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From these results, says the Journal of the Franklin Institute, 
it appears that the absolute temperature of the atmosphere has no 
relation whatever to the actual colour of the paper ; the variations 
of tint being precisely the same for the same differences between 
the thermometer sonia , whatever the actual temperature at the 
time of observation. Pa impregnated with cobalt chloride 
solution, may therefore Se. em; to indicate readily and 
precisely the hygrometric state air, and thus to control in a 
very effective way the hygrometers ly employed. 





MISCELLANEA. 


Mr. F. C. Danvers, Assoc. Inst. C.E., has been appointed 
cman secretary in the Public Works Department at the India 
Office, 


Tue firm of Ravenhill, Eastons, and Co., of Erith and Stepney 
has become changed by the retirement, by mutual agreement, of 
Mr, John Richard Ravenhill, as from the 30th June last, 


A SEQUACBEE county correspondent of the Jonesboro Herald 
and Tribune writes :—We have some English capitalists now buying 
up all the mineral lands in the country they can get, and they are 
preparing to erect furnaces and other necessary age | to 
successfully work up the materials imbedded in the earth. They 
are contemplating the building of an extension of the Jasper 
branch of the Nashvilleand Chattanooga Railroad from Jasper to 
points on up the valley, to assist in developing the mineral 
resources of the country. If we only had a railroad, to place this 
section in easy communication with the leading lines of commerce 
throughout the States, we would have one of the most desirable 
regions of country in all the land. 


On July 25th a Yankee skipper essayed the task of raising the 
French cable. He anchored his vessel on Brown’s Bank in the 
fishing grounds, and, having since arrived at Gloucester, Massa- 
chusetts, reports that upon attempting to weigh anchor, he found 
something attached to it. ‘‘ After heaving five hours,” he says, 
they concluded to “‘let her hang until next morning.” They 
thought they had hold of a submarine cable and began rigging a 
contrivance to cut otf their chain cable as near the anchor as they 
could, wnen the submarine cable parted and left them free. On 
weighing anchor it was found that the cable had cut considerably 
into the fluke across which it caught. This is said to be the third 
time the French cable has been raised. 


A FIFTEEN-MILE flume has just been completed in Nevada at a 
cost of a quarter of.a million dollars. It is intended to supply 
several mills and mines owned by the proprietors with the timber 
and fuel they need. These mills and mines consume about 
40,000 cords of wood per year, and as fire-wood costs from eleven 
to twelve dollars per cord, and timber from twenty-two to 
twenty-four dollars per 1000ft., a great saving is expected. The 
flume commences in the Truckee meadows at Huffaker’s Station. 
It is of the V-shape, made of 24in. plank 2in. in thickness, and has 
a capacity of at least 500 cords of fire-wood per day, or of 500, 
of timber. Four gangs of thirty men each have done the work. 
It has required 2,000,000ft. of lumber and twenty tons of nails to 
build the flume. 


NAVIGATING LIEUTENANT Cooper, R.N., of 58, Picadilly, har 
invented a ship saving and sounding machine, which appears likely 
to be useful. This machine, made of metal, and weighing about 
20 lb,, comprises a wheel having a circumference of one fathom, 
whose axle is connected with an indicator denoting the ber of 
revolutions, It is affixed to the ship’s quarter by two eyes. This 
wheel carries the common deep sea lead line, with which a drag, 
weighing 14 lb., is towed from the machine. The towing line 
passes along a short lever, which moves a tell-tale, showing the 
angle of the line from the perpendicular. The drag, or towing 
apparatus is so arranged, that on touching the ground it will hook, 
but yield after a 12 Ib. pull, or any arranged pull. The inner end 
of the tow line is “dd under a compressor, which, by screw or 
weight, is arranged to support the wheel towing the drag before 
contact with the ground, but the t it touches bott it 
pulls and turns the wheel, sounds an alarum, fires a pistol, and 
shows a red light; but should the tow line by accident break, the 
wheel is weighted and would turn the reverse way, signal by alarum 
or pistol, and show a mn light. Then in the night angle triangle, 
the hypotenuse and the apex angle, which the tell-tale shows, bei 
known, the perpendicular is known, i.¢., perpendicular=hypote- 
nuse-cosine L; these perpendicular depths for every five fathoms 
and five degrees, or every fathom and degree, if required, are 
— on the dial plate or printed on a card accompanying the 
machine, 


Mr. Henry F. Knapp, in a paper recently submitted to the 
Rapid Transit Commission now in session in New am makes 
some very practical and excellent suggestions relating to the 
subject of steam-impelled street cars and their machinery. Mr. 
—— is opposed to trains of vehicles, and believes that each car 
should be built to carry from fifty to a hundred passengers, and be 
self-propelling. The machinery he would place beneath the floor, 
so as to leave the entire area of the latter unobstructed. The heat 
radiated from the generator would be shielded from the bottom of 
the car in summer, while in winter it could be utilised to warm 
the interior. The only way of getting rid of exhaust steam, that 
terror of horses and bugbear of inventors, is, he states, to run it 
into a fan blower where it will be mixed with two or three times 
its volume of atmospheric air, which subtracts its heat and reduces 
it to water so idle that a fine mist is ejected from the blower. 
The products of combusti smoke isting of carbonic acid, 
carbonic oxide, steam, and such portions of carbon has may have 
escaped unburnt, may. be most completely reduced by being forced 
through a reservoir or tank containing milk of lime by the blast 
that is use-l for feeding air to the boiler furnace. The lime 
takes up in combination all the carbonic acid, for which it has 
great attraction, and retains the particles of escaped carbon, 
cinders, &c., in suspension, besides entirely condensing the steam 
of the smoke to a liquid state, thus leaving nothing but free and 
invisible nitrogen to escape into the atmosphere. 


THE half-yearly general meeting of the Milford Docks Company 
was held on Tuesday. At the end of July the directors went to 
Milford ae pone inspected the works, the construction of 
the docks had progressed to their entire satisfaction, and they felt 
that considerable credit was due to the contractor for the spirited 
manner in which he had carried on his contract. The Great East- 
ern steamship entered the dock on the 2nd inst _, and would shortly 
be placed upon a gridiron preparing for her, where she would re- 
main several months for overhauling and repairs. The report of Mr. 
J. M. Toler, the engineer to the company, stated that the sea wall 
on the east side of the dock, with counterforts and backing, ex- 
tended to alength of 716ft., being an outer wall, and exposed to 
the action of the waves. This portion of the work had been 
carried out with special care and attention, and as the work pro- 
ceeded the wall had been backed up to the level of the coping with 
solid earthwork, thus forming a strong support to the new wall, 
and forming a portion of the main embankment across the Pill. 
Beyond the length of the full width of embankment there was a 
length carried out for 160ft. of half the width of the embankment, 
and, in addition to this, there was a length of 432ft. with a 
smaller base. The massive limestone walling, with counterforts on 
the Hakin side, was nearly completed for the whole length, with the 
exception of some of the coping. At the end of this wall the coffer- 
dam for the construction of the entrance to the large graving dock 
was rapidly being proceeded with, the whole of the main piles were 
in, the sheeting was fixed to an average height of 17ft., and 
the concrete within the sheeting filled to the required height. The 
coffer dam at the end of the east wall was also in progress, The 
Milford quay wall, on the north side of the dock, was completed to 
its height to receive the coping stones for a length of feet, 
leaving only 160ft. to be done, of which a nm of the founda- 
em Te landingaln fender of this = ry all fixed, 

e new i ip was used by the ic, e 
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in hand large quantities of prepared material (dressed limestone 
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30-HORSE POWER MARINE ENGINES WITH 
SURFACE CONDENSER. 

THE engravings page 148 illustrate a pair of 30-horse power 
nominal, di ing screw engines with surface condenser, 
manufactured by Messrs. John and Henry Gwynne, of the Ham- 
mersmith Ironworks, London, and recently shipped by them to 
Melbourne, Australia, to be fitted on board a vessel at present 
being built there. These engines have two steam cylinders 22in. 
diameter, with a stroke of 18in., fitted with expansion valves to 
cut off from one-fifth of the stroke. The reversing links are of 
wrought iron of the usual kind for marine engines, the starting 
wheel being placed in a convenient position in front of the 
engines. The eccentric straps and rods are all forged solid toge- 
ther, and fitted with gun-metal rings inside; the guides for the 
cross-heads are cast with condenser, to which the cylinders are 
bolted; the exhaust is connected to the condenser by copper 
pipes—one for each cylinder 6in. diameter; and the condenser 
tubes and valves of the air and circulating pumps are all placed 
easy of access. / 

The principal dimensions are as follows:—Diameter of steam 
pipe, one, 5}in.; diameter of exhaust pipes, two, 6in.; diameter 
of cylinders, 1ft. 10in.; length of stroke, lft. 6in.; diameter of 
piston rods 4in.; diameter of crank shaft, 6in.; number of tubes 
in condenser, 308; length of tubes in condenser, 5ft.; diameter of 
tubes in condenser, outside, jin.; condensing area, 302 square 
feet; diameter of air pump, single-acting, 1ft. lin.; stroke, 9in.; 
diameter of circulating pump, double-acting, 10in.; stroke, 9in.; 
diameter of propeller, 7ft. 6in.; pitch, 11ft.; diameter of boss, 
lft. 5in.; number of blades, 4. 

The boiler for supplying steam to thesé engines—also con- 
structed by Messrs. John and Henry Gwynne—is of the cylin- 
drical tubular type, 8ft. 8in. diameter by 8ft. 8in. in length, 
having two flues, each 6ft. 9in. long by 2ft. 6in. diameter, and 90 
tubes, each 6ft. 6in. long by 3in. outside diameter. The thickness 
of plates is as follows :— Shell and tube plates, gin.; bends, }in.; 
and flues, ;’gin.; diameter of steam dome, 2ft. 7in., and height 
2ft. 6in.; and the effective area of fire-grate is 25 square feet. 

These engines, in regard to design, workmanship and other 
essential points, are all that could be desired, and fully bear out 
the reputation long since justly earned by this firm for 
the quality of the machinery turned out of their factory. Indeed, 
the engines are needlessly well finished for the work in which 
they will be engaged. 








THE SEVERN BRIDGE. 

We illustrate this week, at page 145, the fine new bridge 
about to be thrown across the Severn. This work may fairly 
claim to be one of national interest. 
ferring to the map of England 


| finder was commenced by the E Battery Royal Horse Artillery 





It will be observed on re- | 


pans will consist of 
two cylinders, each 9ft. in diameter, and will be founded at an 
average depth of 36ft. below low water. The piers of the re- 
maining spans also ist of two cylinders, each of a diameter 
of 6ft., and will be founded at an age depth of 15ft. below 
low water. The bed of the river is sand and overlies the rock at 
an average depth of 25ft. 

On the north side of the river the bridge will be approached by 
@ masonry viaduct consisting of twelve arches, about 70ft. in 
height, and on the south side of the river will terminate by an 
iron swing bridge over the Gloucester and Berkeley ship canal. 
The swing bridge will consist of bow string girders, 196ft. in 
length, swinging on their centre and covering the openings. 
The total length of the bridge, including the masonry viaduct 
and swing span, will be 4162ft. The total ‘weight of iron in the 
Severn Bridge is about 6800 tons. The contractors for the 
bridge are Messrs, Hamiltons Windsor Iron Company, Liverpool. 
The price is £190,000. 

The contractors for the railway, about five miles in length, and 
masonry portion of the bridge, are Messrs, Vickers and Cook, 
London. The price is £90,000. 

The engineers who promoted the scheme, designed the struc- 
ture, and are now carrying out the work, are Mr. George William 
Keeling, M.I.C.E., Lydney ; and Mr. George Wells Owen, C.E., 
Westminster-chambers, Westminster. The consulting engineer 
is Mr. Thos. E. Harrison, M.1.C.E. 

On Thursday, June 4, the directors and their friends met at 
the site of the bridge, and the chairman, Mr. Lucy, laid the 
foundation stone of the first pier. 

Some of the details of the iron work of the bridge may pos- 
sibly undergo modification as the work proceeds; and for this 
reason we must postpone a detailed description of the girders. 


below low water. The piers of the 171ft. s 














THE DARTMOOR FIELD ARTILLERY 
EXPERIMENTS. 
No, iL. 
On Monday, August 16th, the trial of the powers of the range 


with their 9-pounder guns. The arrangement of the targets 
was nearly similar to that of August 9th; that is to say, there 
were a hundred targets representing individual men attacking in 
open formation, another hundred supporting at a distance of 
250 yards, and two hundred forming a main bedy 350 yards 
from the supports. The effects then on these targets may be 
represented best by entering the registered number of men 
struck under each formation, as in Fig. 1, and in some respects 
the results may be compared with those of August, 9th. We 
then observed that the distance from one line to another was too 
great to obtain any comparison of the prolonged effects of the 
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that the estuary of the river 
Severn cuts off a large portion of 
the country almost as completely 
as the channel divides England 
and France. The first existing 
bridge is at Gloucester, nearly 
50 miles above the mouth of the 
river, so that the inhabitants on 
either side, although only a few 
miles from each other, are as 
much separated, as far as land 
transport is concerned, as if they 
were 100 miles apart, moreover 
the dangerous navigation of the 
river for boats has always very 
much limited the — traffic 
across from shore to shore. da) BR. . 
Since the-*year 1845 many Le peers Tae 
attempts have been made to 
bridge the river—for railway 
and other purposes—at various 
points between Portskewett or 
New Passage and Newnham. 
Most of these schemes were 
either dropped or overthrown in 
Parliament by opposition. Two 
were, however, authorised in 
1865, viz., the large bridge near 
Chepstow, 2 miles in length, 
designed by Mr. Fowler; and a 
bridge near Newnham, but these 
schemes were also abandoned. 
The Severn Bridge, now in 
course of construction, was, 
after a severe fight in Parlia- 
ment, authorised in 1872. Many 
difficulties had to be overcome 
in reconciling conflicting inter- 
este, and this caused consider- 
able delay in commencing the 
works, but the contracts were 
let in March last and the works 
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are now fairly in progress. 

The position of the bridge is very. clearly shown in the ac- 
companying map of the surrounding district. The Severn 
Bridge Railway —five miles in leagth—commences at Lydney by 
a junction with the Great Western and Severn and Wye Rail- 
ways, crosses the river Severn near Purton Passage, and termi- 
nates at the Berkeley New Docks by a junction with the Mid- 
land Railway. It thus forms the long needed connection between 
the two sides of the river, and it also shortens the distance from 
South Wales to London by 14 miles, and from South Wales to 
Bristol by 30 miles. It is also of great local importance in pro- 
viding a communication 1rom the South Wales and Forest of 
Dean Coal Fields to the Berkeley New Docks and the South of 
England—indeed the great necessity for crossing the river can- 
not be better evidenced than by the fact that no less than five 
schemes were introduced in the same session (1872) for bridges— 
three of which were at the point selected for this railway—and 
one scheme for a tunnel under the river near Portskewett. 

The public companies locally interested, viz., the Midland 
Railway Company, the Gloucester and Birmingham Navigation 
Company, and the Severn and Wye Railway Company, have 
each subscribed largely to the undertaking. The general features 
of the bridge will be readily understood. 

The portion across the river will consist of what are ordinarily 
termed bowstring girders resting upon piers composed of cast 
iron cylinders sunk down and into the rock, and filled with con- 
crete or brickwork. Commencing from the north shore the span 
will be as follows :—One 134ft. 6in. centre to centre ; two 327ft. 
centre to centre ; five 171ft.; thirteen 134ft. 

The two spans of 327ft. are across the navigable channel, and 
leave a headway of 70ft. above high water ordinary spring tides. 
The headway of the remaining spans gradually decreases from 


70ft. to 50ft. The piers of the 327ft. spans will consist of four 
cylinders, each 10ft, in diameter, and will be founded about 44ft. 





vursts of different kinds of shell, such as is seen when targets 
are close behind one another. This feature comes out even more 
distinctly in the case now before us, for it will be seen that 
curiously enough there happens to be no case where any group 
of shells acted on more than one set of targets. This, doubt- 
less, may be partly attributed to the inclination of the ground, 
and to the boggy state of it, coupled with the fact that the 
shells were burst on percussion. It is right to cali attention to 
it, however, as a feature belonging to this particular experiment. 
Abel’s water shell at 2500 yards, it will be seen, produced a great 
effect, otherwise the practice was not remarkable. The segment 
shells fired at the original Dartmoor trial with percussion fuzes 
at targets with boggy ground in front gave bad results, but the 
circumstances were so different that it is difficult to draw any 
direct comparison between them and those before us. No firing 
took place on Tuesday, August 17th, but on August 18th the 
programme of Monday was continued; the targets being the 
same, we have carried on the same table broken only by a thin 
line, the firing on Monday extending only so far as to include 
the 9-pounder shrapnel fired with percussion fuzes. 

On the combined firing of Monday and Wednesday there is 
one remark to make. We have said that no direct comparison 
can be made between the segment shells fired at targets 
on boggy ground in the first Dartmoor experiments with Abel’s 
water shells which now take their place, because the former were 
fired at a single line of targets and differently registered. There 
is, however, indirect evidence in favour of the water shell in the 
following fact. In the former Dartmoor trial the segment shell 
with percussion fuzes in 9 rounds scored 43 hits only; the 
shrapnel with time fuzes—firing, we think, 15 rounds—made 
161 hits. On the present occasién, the contrast between the 
shrapnel with percussion and those with time fuzes is even 
greater, the relative numbers being 28 and 70 men struck, Abel's 





water shells, however, score 79, so that they appear to be more 
effective than segment shells. This indirect kind of comparison 
may be obj to, naturally enough; but it cannot fail to carry 
ae t, ye Ayre aware of any unfairness in it. It is 
simply showing in certain firing over bogey ground the 
shrapnel fired with time fuzes totally beat the segment with 


percussion fuzes; while on another occasion on boggy ground the 
water shells beat the shrapnel. That the ground in the 
second case was an element as injurious as in first, may be 


gathered from the fact that it choked the shrapnel burst with 
percussion fuzes still more completely than the segment had been 
choked in the first case, which, be it observed, are the best results 
then obtained with both shrapnel and segment. 

The object of this firing, however, appears to be more to test 
the range-finders and give the men practice with them; and they 
appear altogether to have done their work well. The trial is cer- 
tainly not under circumstances which are too favourable for 
them. Captain Nolan informs us that he is glad to remain at Wool- 
wich, in order to prevent the possibility of any assistance being 
had by reference to him. He has full confidence in his range- 
finder, and is quite willing to see it tried with no advantage that 
it would not have on actual service. 

The longest range on these days was 3150 yards. On Friday, 
Aug. 20th, firing at really long ranges for field guns was com- 
menced. The targets are those we have described as repre- 
senting cavalry in close order—column of squadrons—9ft. by 
9ft. front 36 paces. The 16-pounder C battery commenced firing 
at 3950 yards range. The results are given in Fig. 2. The 
salvoes produced very little effect, owing probably chiefly to the 
deceptive character of the ground. We noticed last week that 
the firing at long ranges was sufficiently effective. to make the 
fashionable regulations as to firing absurd in the judgment of artil- 
lery officers. This practice is a striking example of the kind of 
experience we referred to, At the Autumn Manceuvresa battery 
is expected to believe that 2000 yards is the limit of the range at 
which they could produce any real effect. In its own actual 
firing, under conditions specially arranged to represent those of 
active service, it makes over 480 hits on a cavalry regiment at 
nearly double that distance in 36 rounds. 

We must now pass on to the firing at the artillery target. 
The position of the gun and targets representing the limber and 
the six dummies at the gun is shown in Fig. 3, with the effect 
registered below. It will be seen that the gun received a 
number of hits, but, as might be expected, unless struck in a 
very weak place by a whole projectile, none of the blows were 
serious enough to disable it ; the men, however, were killed over 
and over again. The practice with the shrapnel and time-fuze 
(General Boxer’s special favourite) produced grand effects. The 
circumstances were such that we should have expected the water 
shell to have done very well, and held its own ; but it is only fair 
to point out that it was unfortunate in some rounds, having bad 
elevation, and so passing over. The shrapnel burst a little 
shorter than might be desired, but this shell’s close carrying 
shower of bullets, if the line and elevation are good, suffer com- 
paratively little from this fault. If this experiment were re- 
peated, it is probable that the water shells would do better. As 
the trial is not one of relative good shooting, but effect of shells, 
it is to be wished that this might have beendone. Eight rounds 
is hardly a sufficient test, unless among them are found very 
characteristic samples of different kinds of action. 
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Grants and Dates of Provisional Protection for Six Months. 
om: Improvements in , epeny William ay aay South- 


Otto Shuette, 
Rus Gaillon, Paris. —2let May,’ aes 
2539. Improvements in apparatus for Inpicatine the Levets of WATER or 
Liquips in Reservoirs, ships’ holds, steam generators, other 
places, John Nicholas, Manchester. —Lith July, 1875. 
2618. A new or improved SappLe Girtu TicHTener, John Howard and 
William Cox, Cahir, Ireland. —23rd July, V 1875. 
2681. An t in the of Luagace Lasers for 
Fh ane 4 toca upon Parcets, Luoaace, and general merchandise, 
> og it, City-road, Lendon.—2z8th July, 1875. 
proved —— for use in GaTHertno Corn and other 
“he crops, Joseph Musson Wilders, Barkstone-in-the-Vale, Leicester- 


tus for Datine and Stamprne Tickets, John 

*vaugh | Tyrrel- ote Bradford 

2708. Improvements in Boxes, RECEPTACLES, or Stanps for ConTanrvo 
o7 — Martcues or Fusees, Giffard Mourant Jarvey, Jersey.—30th 
J dy 

2710, Improvements in VeLocipepEs composed of two wheels only, and 
usually called Bicycies, and in the construction of wheels of veloci- 
pedes, which improvement is also applicable to 
wheels, Armand Meyer dit Moyse, London.—31st July, 1875, 

2726. ——— in apparatus for Suapinc Staves, Charles Hewitt 
and Matthe parry fag Swanscombe, Ken 

2728. Sunpenveunainte the manufacture ‘of UmsreE.ias and SunsHapes, 
py! Belcher, New Grove- idlesex. 

2729. Improvements in MaGNeric APPARATUS, and its application to 
— purposes, Charles Edgar Wetton, Field House, Harrow, 

lesex., 
2730. Improvements in the manufacture of Yarn for Use as 1 Warp in 


Wootten Fasrics, Arthur 
unication from Collitre Malinet ee and Co., 


London. — A comm' 
Sedan, Ardennes, France 

2732, Improvements in Puppurne and other Furnaces, David Roberts 
and James Noble, Middlesbrough-on-Tees, Yorkshire. 

2734. Improvements in the construction of Stoprrers used for CLosino the 
Nozzies of Bessemer Lapies, and fer other si: purposes, and in 
Soper of attaching the same to the stopper rods, James Melling, 

e! 
736. Improvements in apparatus for Coatina or Dressinc Wacon and 
‘other SHEETs and Canvas, William Robert Mowbray, Kingston-upon- 
Hull, Yorkshire. 
2733. An improved Derritatory Composition for Hipes and Skrns, 
Clark, Chancery-lane, London.— A communication from André 
Sauvadet, Paris.—3rd August, 1875. 

2741. An improved MacHIneRy Bet Fastener, Alexander Patrick, 
Glasgow, Lanarkshire, N.B.—A communication from Cyrenius Roe, 
Hamilton, Ontario, Canada. 

2742. Improvements in Gavuors for InpicaTinc FLuIp PRESSURES, fen 
Townsend Bucknill, Whitehall, and Louis Paschal Casela, Holbo 
bars, London. 

2743. Improvements in the Sinkine of Cy.ivpers for Founpations, and 
> ny eee or apparatus therefor, Allan Munn, Glasgow, Lanark- 
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2744. An improved method of PReservina Fruit, Vecerasies, Ecos, and 
other si r substances, Kellogg Hubbard Loomis, Southampton- 
beg London. 

2745. in tus for Scraptne or CLEANING TUDES or 





Fivns, ‘Henry Mayston, Leiston, near Saxmundham, Suffolk. 

2746. Improvements in Locks and LATCHES, Charles Aubin and John 
Frederic, Wright, Wolverhampton. 

2747. Improvements in Nieut SIGNALLING, and in apparatus for working 
the same, Henry Kinnersley, Live: 1. 

2748. Improvements in CovrLine and Uncoupiine Raitway Trucks and 
Bradford, Jobn Parker and John Murgatroyd, Wakefield-road, 





2750. Certain ts in the facture of Grocers’ CANISTERS 
and other —— a Richard Ludlow, Birmingham. 
7. Fang pens va in ANCHORS, William Robert ta. Southampton- 
ildings, London.—A communication from Joseph Stokes Will ms, 
Riverton, New “ae. U.S. 
2752. Impro in and cted with Revo.vine Suutrers, Henry 
Woodburne, Ulverstone, Lancashire. 
2753. Improvements in CrNDER ——, = Rin, ange wy are also 


applica’ 3 for sif or se ting oth n 
Soke export, Hamper A S mesmntention from “John Sutton, 


Islip, . * York, U 

2754. teehee Vy ih the construction of Prosectites, Lewis Wells 
Broadwell, Bedford-street, Strand, London.—4th August, 1875. 

2756. Improvements in Doo’ — and other eee vehicles, John 
a Breakspeare-road, New-cross, Ken 

2 ts in the t of cate descriptions of Na1xs, 
‘Willintne ‘Maddock, Birmingham. 

2759. Improvements in the Permanent Way of Rariroaps, and the 

ean for coustructing the same, Henri Adrien Bonneville, 

— London.—A communication from Achille Legrand, Hyon, 
um. 

2760. eo ee in Fare Reoisters, Henri Adrien Bonne- 
ville, Pi , London. — A eommunication from William Henri 
Hornum, Archibald Hance, and John Devoe Buckhout, New York, U 8. 

2761. Improvements in the construction of VeLocipepes, John Gowran 
Noten een Brigstock, and Septimus Frederick Mason, Thrapston, 

0 

2762. inpocremente in Balmorals and other Scotch Bonnets or Caps, 
Robert David Greenlees, G w, Lanarkshire, N.B. 

2763. Improvements in apparatus for CommuNicaTING Motion to Macut- 
NERY for Grinpino and Po.isnine Meta and other materials, Robert 
Bruce Goldsworthy and Henry Bernoulli Barlow, jun., Manchester. 

2764. Improvements in Power ms for WEAVING PILED Fasnics, George 
_ Tomlinson Bousfield, Sutton, Surrey.—A communication from Erastus 
~ Brigham Bigelow, Boston, Suffolk, Massachusetts, U 8. 














2765. I in cture and form of Merat Tues, and in 
machinery employed therein, Henry Kesterton, Hagley-road, Bir- 
mingham 


2766. Improvements in means or apparatus for FaciLitatine the a 
of Hops, Matt, and other Gratin, which improvements are also a) 
ble to the dryin of other ag or material, Thomas Henry =, 


Penny-fields, West India-road, Poplar, and —1 Walker Forbes, 
Smithfield Works, New-road, ‘Blackwall Middlese 
2767. ts in the of Bcacrme | Lice, and in appa- 





raius therefor, Edward Griffith Brewer, Chancery- -lane, ndon.—A 
communication from 8 P vitch Kosloff, St. Petersburgh, 
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270s. A new be in tion with millstones for 
Boxt1No directly the Propvcts ¢ le ‘the Grixpine of Wueat, Jules Aubin, 
Boulevard de Strasbourg, Paris. 

2769. Improvements in apparatus for Increasinc the Security of Rait- 
way Porsts or Switcnes, William Joseph Curtis, Hornsey, Middlesex. 
2770. Dissolving and treating Redonda phosphate for the Manur ——- 
of sundry valuable CommeRrciAL Susstances, George Jones, Leade 

street, London. 

2771. Improvements in the mode of and apparatus for ApPLyING 
Evectricity to Give TeLcecrapnic Sionats and Work TELEGRAPHIC 
A ays, Sir Charles Wheatstone, Park-crescent, Regent’s Park, London. 

772. Improvements | in Liquip METERs, Benjamin Joseph Burnard Mills, 

London. — A communication from Hiram 8. 
Maxim, Brooklyn, New York, U.S. 

2773. Improvements in Castors for Furniture, Elijah Atkins, Bir- 
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2775. —_ in the Manuracture of Ammonia from the Nrrrocen 
of the Arr, William Lloyd Wise, Chandos-chambers, Adelphi, London. 
—A communication frem Ernest Solvay, Brussels, . 5th 
August, 1875. 

2776. I ts in and with Srorrers for Borries and 
other containing vessels, Daniel lies, Southport, Lancashire. 

2777. Im > in’ Boots and SuHoes, "Charlee Soper, Basingstoke, 


Ham 
2778. Eeprevements in Cooktne Apparatus, August Lachmund, Berlin, 
German; 


2780. Senprovements in Locns, G ay ag pear Staffordshire. 
TL. Improvements in Locks, A Bloxwich, Staffordshire. 
2782. Improvements in Reexs for Snips’ Loas, and in apparatus con- 
nected therewith, — Pearce, gery — 6th August, 1875. 
2783. Impro for Numperinc, Printinc, and 
CoLLaTING TICKETS an ae! ike articles, Robert Wilson, Woodville- 
grove, Stoke —— 
2734. Improvements in the construction of Mowinc and REAPING 
Macuines, Joseph Theodore Dann, Crawshay-road, Brixton, 








Surrey. — A > agama cae from Jacques Abadie, Place Belfort, 
Toulouse, 
2786. iengeovemnente in Fire and in Givine ae to or, 
Boat of po ae invention is also applicable to Ss floating 
Charles Ambrose McEvoy, London ce Works, Bear- 
lane, Southwark, Surrey, 
2787. improvements in Pm Propucine ELEctRic Sicnaus, Fires, and Licuts, 
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ocuon Pete 
ts in Corrins, Julian Larkman, Chelsea, London, and 
K Park- 

John Diprose, Kennington tans Leen ll pa Sens 


a or for other steam generators or James Santiago 
Barton, Southampton- Chancery-! 

2790. Improvements in Spark ERS and UIsHERS for Loco- 
MOTIVES, M London.—A 
communication from William , Trenton, New Jersey, U.S. 


2791. Improvements in machinery for’ Curtine or Carvine in Woop, 
Ivouy, Broan, and other like materials, Sebastien Notton, Chancery-lane, 


2792. Improvements in Ax E-Boxes, William George Beattie, Nine-elms, 
Improvements in Fire-arms, Joseph Needham, Overstone-road, 


en London. 

2794. An improved apparatus to be worn on the feet to Facivirate 
SwiMmina, ATING, and WaLKtne in Water, John Jephson Rowley, 
Sheffield. --7th August, 1875. 

2795. Improvements in Inpexinc and Brypmvc Leporrs and other 


MERCANTILE Account Boo: of which im its are appli- 
cable to bin books ly, Arthur Pettitt, 

2796. Certain improvements in of Suievps, applicable to 
ARMOURED VESSELS and constru ‘or resistance 


to the etration of jectiles, Alfred Longsdon, Crown-buildings, 
eon Victoria-strest, pm reer 9 communication from Alfred Krupp, 


2797. Improvements in the TreatTment of Crnpers or Siacs from the 
Reveatine and from the PuppLine ee, Hammer or MILL 





Scaues, and iron ores for the of foundry and forge pig iron, 
Albert Sauvée, Parliamen London.—A communication from 
Michel Helson, Hautmont, Nord, 

2798. Improvements in the a ition of tidal currents to the DiscHara- 
ino of Szwace, Joseph Ro! Littlehampton, Sussex. 

2799. Improvements in yr me! for FOLDING, Ls and Pastine 
Paper, William Robert La don. -- A 
commrunioation from ne ‘Chambers, jun., Phitedelpuin Penn- 


sylvania, U.S. 

2300, An improved mode of Utitisine the Heat frem Lime and other 
Kitns and Ovens, Squire Brierley, Whitecroft, Baxenden, near 
Accrington, Lan cashire. 

2301. Improvements in VENTILATING po yt Som Pires, and 
Traps of same, also in flushing rims ble to water-closet basins, 
John Dodd, Liverpool. 

2802. Improvements in the construction of Dry Earrn and Watrr- 
C.osets, John Taylor, Bury, Lancashire. 

2803. Improvements in ELecrric TeLeorapns, Robert Morley, Palmerston- 
buildings, London.—A communication from Julien Godener, Rue de 
l'Ouest, Paris. 

2804. Improved machin 
other devices, Alexander Mel 
communication from 
Massachusetts, U.S. 

2805. Improved means of Stoprine or CLosixe Bortves to facilitate the 
drawing off their contents, Chaim Groubman, Great Portland-street, 
London.— 9th August, 1875. 

2806. Improvements in the construction of AuDIBLE ALARM S1aNats for 
marine and other pw rposes, Na thaniel John Holmes, The Hall, Prim- 

rose-hill-road, Rogent t's Park, London. 

2807. An impro 
Propvce, ry “t ch band or tie is applicable for other useful apron, 
Ephraim "William Hodgetts, any aay” n-the-Marsh, Glouces' 

2808. New or improved apparatus for CHarcine Botties or other Suate 
with Gaseous or Errervescine Liquips, and improvements in closing 
bottles containing such liquids, and in the machinery employed there- 
for, James Waugh, G w, Lanarksh‘ .B. 

2809. Improvements in the manufacture of Boots and Sxors, Theophilus 
Mabane and Edward English, 

2810. Improvements in machinery oo Horstina, Raisino, and Lowertna 
Buripino Matertats and other heavy weights, Henry Batt, Victoria- 
road, Kentish-town, London. 

2811. Improvements in the method of and in the apparatus for CLEANING 
and Separatine Grits and similar products, Frank Wirth, Frankfort- 
on-the-Maine, Germany.—A communication,from Theodor Bithlmann, 
Cham-Zug, Switze 

2812. Improvements in BLeacntne SILK and other fabrics, Thomas James 
Smith, Fleet-street, —~ —A communication from’ Cyprien Marie 
Tessi¢ du Motay, 

2813. Improvements in Dinect-acriwo Steam Pumprye Exoives, Henry 
“Chesry. Aston, near Birmingham. 

2814. Improvements in the Sconufesture of Trimminos, Joseph Page, 
Croydon, Surrey.—1l0th August, 1875. 

2815. An improved process for TxeaTina Sea-wrack or other marine 
plants, Hector Auguste Dufrené, Rue de la Fidélité, Paris.—A commu- 
nication from Glaizot fréres, Aber-Wrach, Finistére, "France. 

2819. Improvements in Gas BURNERS, William Robert Lake, Southampton- 
buildings, London, — A communication from Toussaint Trudeau, 
Ottowa, Canada. 

2821. Improvements in the arran; 
Air for Buast Furnaces, W: 
in-Furness, Lancashire. 

2823. Improvements in making CLay Topacco Pipes, and in apparatus 
therefor, Richrd Golding, Tooting, Surrey. 

2827. Improvements in Locks for Sares, Strona Rooms, and other pur- 
poses, Robert Wharton Parkin, Sowerby- bridge, Yorkshire. 

2829. Improvements in the TREATMENT or PuriricaTion of the Waste 
Liquiws Discnarcep from Parer Mitts and other Works, as well as 
the sewage of towns, and in the modes and means employed therefor, 
Thomas Stevens, May- -villa, Churnside, Berwick, N.B. 

2835. Improved Stoppers for Bort.es containing aérated waters, and in 
ap} tus for filling the bottles with atrated liquids, John Lingard, 
Salford. rd.—llth August, 1875. 





for Orrratine Scutt Prore.iers, Fans, and 
‘k, Chancery-lane, London.—A 
Ibert Moore, Westford, Middlesex, 


ment of Stoves and Pires for Heatixa 
Crossley, Greeuscoe House, Dalton- 
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2843. Improvements in ap nar for the more economical MANUFACTURE 
and Suppty of ILtuminatine Gas, Anderson, Cannon-row, 
Westminster.—12th August, 1875. 

2897. Improvements in the construction of APPaRaTus for the ConcEn- 
TRATION of SULPHURIC AciD, Albert Sauvée, Parliament-street, London. 
— A communication from Marie Joseph Francois Regis Faure and 

Jacques Louis Kessler, Clermont Ferrand, France.—17th August, 1875. 


Patents-on which the Stamp mp Duty of £50 has been Paid. 


2464. Leatner-Sruittmsc Macuine, William Morgan-Brown, South- 
ampton-buildings, London.—19th August, 1872. 

2466. GeneraTinc Heat, William Edward Newton, Chancery-lane, 
London.—19th August, 1872. 

2487. Gas, &c., William Young, Magdalen-bridge, Peter Brash, Leith, and 
Andrew Scott, Musselburgh, Mid-Lothian.—2z.st Avgust, 1872. 

2496. DEODORISING, Millington Henry Synge, Pall-mall, London. — 22nd 
August, 1872. 

2618. Coouune | Siac, Charles Wood, Middlesbrough-on-Tees, Yorkshire. — 
3rd September, 1872. 

2469. Hypravtic Enarwes, &c., Walter Charles Church, Lombard-strect, 
Tondon.—19th August, 1872. 

2511. Presses for Printina, William Carwood, Queen-street, Finsbury, 
London. —23rd August, 1872. ee ms sas Ie 

ne, § P 8, 


2537. Screw Taps, George 
26th August, 1872. m: 

2461. SicNatuinc, William Robert Lake, Southampton-buildings, 
London.—19th August, 1872 

2532. Oxipistnc Metats, Thomas Skelton Harrison, Philadelphia, U.S.— 
26th August, 1872. 

2476. Extractinc Fatty, &c., Matrers, Augustus Deiss, Plaistow, 
Essex. —20th August, 1872. 

2482. Spinvine ond Dovsuine Corton, John Dodd, Oldham, Lancashire.— 
2lst August, 1872. 

2483. Puystovocica Battery, Bristow Hunt, Serle-street, Lincoln's-inn, 
London. —2\st August, 1872. 

2558. Drvine Bricks, &c., John Bird, Kingswinford, Staffordshire.— 28th 
August, 1872. 

2588. BEDSTRADS, &c., Thomas William Stidolph, Dartford, Kent.—s0th 

xp 1872. 

2494, Friction Ciutcues, &., Senn eng Sate, Ridgewood, New 
Jersey, U.8.—22nd ~~ 

2495. Lines Ki1y, John tackill, Bettie, Settle, Yorkshire.— 22nd August, 1872. 

2517. Currine TextiLe Mateaiacs, Henri Adrien Bonneville, Piccadilly, 
London.—24th August, 1872. 


Patents on which the Stamp Duty of £100 has been Paid 


2565. Exuipric Sprinos for Carrtacrs, Joseph Palmer, Concord, Merri- 
mack, New Hampshire, U.8S.—'7th August, 1868. 

2564. Fuo ALarum, William Edward Newton, Chancery-lane, London.— 
17th August, 1868. 
2575. Grinpina, = eer a thampton-buildings, Chancery- 
lane, London. —18th August, 1 

2506. ee peer y meg * Horatio Nelson Waters, Hartford, Connec- 
tieut, U.S.—20th August, 1 


London — 














Notices of Intention to cng with Patents. 
1829. Borris Crate, Thomas William W: 
=~ a ane, John en, Globe Dy Staly! —13th April, 
1947. Borriixe Liquips, Thomas Jackson Chapman and Howard Busby 
Fox, Oxton.—1l4th vAprit, 1875. 
1362, ne Set Pha eee Materia, Ernest Edwards, Hancock~ 
1873. PRESERVING case, Lumsden Thomson, Fenchurch- 
London. 


street, —L5th “pr, st 1875. 
1385. <~ fee George Smith Hare and William Barton, Kingston- 


ses. a  yangens of Screw Boxts, &c., John Thomas Walton 


1300. CUTTING oe Coon Sto! + mg Detlef Fiirst Hald, London. - 


communication from Emil 
1394. Locxine Rattway Doors, ec., G Se = Victoria- 
street, London.—A communication from Friedrich ch deel ler and Max 


1397. Gunasne Tax, Hunter Henry Murd paapetn, London.—A 
communication from Modeste Routan bet _ 


‘on! 
1399. Derectina CounTERFEIT My J oS Henry Stearn, Liverpool. 
ee ae Ro.iers, Eugene Pu mam, Chicago, Illinois, U.S.— 16th 
1411. Brusxine and Po.isaine Boots and eins Charles Henry Southall, 


1413, Pyzumatic Powtoon Dock, Dirk Arnold Wittop Koning, Hugo de 
Groot, Straat, Rotterdam. 

1414. Stream ere Cemer Thomas Colebrook, Arlington-square, 
London.— 17th April, 1875. 

7, — Leap, Ludwig Brumleu, Newcastle-on-Tyne.—2°th Aprit, 


1408. ~~ SHarPener, George Richard Holding, Ball's-pond-road, 
London. —21st April, 1875. 

1471. Treatine Tin PLate Scraps, &c., Frederick George Morton, Lynton- 
street, ts, eh 

1477. Corxs, &c., John Garrett Tongue, South ton-build Chan- 
cery-lane, — A communication from Raymoud Edouard 
Monta’ Ray A te Alfred Brandely. 

1482. Furnaces, Henry Edward Newton, Chancery-lane, London.—A 
communiontion from illiam Alexander Stephens and William Moller. 
— April 

1489. po Svoar from Rice, &c., Edwin Egerton Pearse, Oberstein- 
road, New Wandsworth. —23rd Aprit, 1875. 

1613. Writiwo Desk, William Robert Lake, Southampton-build 
London.—A communication from William oe Wooton, John Gur! 
Blake, and Harmon Healy Fulton. ~ lst May, 1 

1700. Preventive for the ape of Steam, Otto ‘Troesin, Auf dem Hafen, 
Bremen, Germany.—7th May, 1875. 

1774. TREATING SACCHARINE Matrers, Charles Richardson, Upper 
Thames-street, London.—12th May, 1875. 








1865. Puotomerers, William Morgan-Bro ith ton-buildings, 
London.—A communication from Otto Shute, "—21at | May, 1875. 
1899. Feepinc Botries, William Robert Lake, ildi 





London.—A communication from Henry Menchovaut.—24th Mey, 1s%5, 

1954. Seana of Excreta, Joseph James Coleman, Glasgow. —2 
May, 18 

1968. Steam Enotnes, Alfred Hilton Legge and John Stevenson Richard- 
son, Darlington. —20th May, 1875. 

2226. VentiLation, &c., of WATERPROOF Garments, John Richard Whit- 
more Luck, Walbrook, London.—17th omy 1875. 

2304. WeLpina Tunes of Iron and sree, i lenry Howard and William 
Seddon Sutherland, Coombs Wood Tube Works, Old-hill, near Dudley. 
—24th June, 1875. 

2374. GRINDING Wneris, John Cowdery Martin, Upper Hill-street, 
Richmond.—38 th June, 1875. 

2406. Propuvctna Animat Cuarcoat, &c., William Alexander Lyttle, 
Woodstock-lodge, the Grove, Hammersmith.—srd July, 1875. 

2460. METALLIC cane, &c., Thomas Griffiths, Panton-strect, London, 
and William Phillips Thompson, Lord-street, Liverpool.—Partly a com- 
munication from M. Guion.—8th July, 1875. 

2496. THinnine TURNIPs, &c., Thomas Pirie, Nether Kinmundy, N.B.— 
12th July, 1875. 

2539. InpicaTino Levers of Water, in Reservoirs, &c., John Nicholas, 
Manchester. 

2547. Stoprers for Borries, &c., Urban Catlow, Birkenhead, and Robert 
Hoyle, Liv IL. —15th July, 1875, 

2615. Motors fo’ r DRiviNG SEwinoe Macuunes, &c., William Robert Lake, 
South t , London.—A communication from John Griffen 
Lane.—22nd July, 1875. 


2647. Treatment of Sugar Cane, &c., John Henry Johnson, Lincoln's- 
inn-fields, London. — A communication from Jean Baptiste Java 
Mignon and Stanislas Henri Rouart. — 26th July, 1875. 

2698. Steam GENERATORS, ba Renshaw, Manchester. —A communica- 
tion from David 

2701. HypRoMETERs, Sunes Joseph Hicks, Hatton-garden, London,— 
80th July, 1875. 

2724. Twist Lace Macutne, Edwin Pickerill, Lenton. —2nd August, 1675. 

2726. aes Staves, Charles Hewitt and Matthew Henry Heys, Swans- 
com 

2729. Maonetic Apparatus, &c., Charles Edgar Wetton, Field House, 
Harrow.—isrd August, 1875. 

2746. Locks and Latcnes, Charles Aubin and John Frederic Wright, 
on 

2747. NiguT SiGNALLINO, pe, Maney Kinnersley, Liverpool. 

2754. PrRosectives, Broulwell, Bedford-streect, Strand, 
London. —4th y ~h 1875. 

2746. Doo Carts, &c, Jobn Osmond, Break: re-road, New-croas. 

2764. WEAVING, George Tomlinson Bousfield, Sutton. —-A communication 
from Erastus Brigham Bigelow. 

os. | -spreaaaaae @c., Puosruate, George Jones, Leadenhall-street, 
sondon, 

2761. Sionare, Sir Charles Wheatstone, Park-crescent, Regent's Park, 
London. — 5th Auguat, 1875. 

2782. Rees for Sars’ Loos, William Pearce, Liverpool.—éth August, 

* & 





wo 
2787. Evecrric Sienats, &c., John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Francvis Ernest de Mersanne. 
a a Julian Larkman, Chelsea, and Juhn Diprose, Kennington 
rk-road. 
2791. Carvine Woop, &c., Sebastien Notton, Chancory-lane, London.— 
7th August, 1875. 
2799. Foupino, &c., Paver, William Robert Lake, South ton-buildi 
— —A’ communication from Cyrus Chambers, jun. th August, 





ats "Ges, George Auderson, Cannon-row, Westminster.—12th August, 
1875. 





nanmece y one of such applications 
onond leave ———— ot i of their objections to such applications 
at y office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
21 Pr Rugust, 1 1875. 





404 8d.; 4065, 10d.; 4161, Is. 104.; 4235, 10d.; 4257, 10d. ; 4275, 
1s.; sara In. 104.; 4360, 1s. 10d.; 4391, In. 4d.; 4392, 8d; 4395, lod. ; ; 4496, 
1s, 4d.; 4402, 10d.; 4404, 8d.; 4411, In. 8d; 4414, 6d; 4417, za. adj 4429, 
&1., 4443, 8d.; 4447, 6d.; 4454, lod ; 4161, 10d.; 4490, ad ; 17, Is; 23, 8d.; 


129, 18.; 182, 44.5 185, 4d.; 140, 4d.; 141, 4d.; 14% ad; 146, 4d.; 149, 4d. 
150, 64.; 151, 4d.; 158, 4d.; 160, 4d.; 161, 10d.; 178, 44.5 1st, 4d.; 182, 4d.; 
192, 4d.; 200, 4d.; 214, 4d.;, 272, 10d.; 296, Bd.; B11, 10d; 417, 10d.; 451, 
4d.: oi, 4d.; 1518, 10d.; 1585, 8d; 1677, 10d.;' 1642, 6d.; 1741, 8d.; 
1810, 1 





Specifications will be forwarded by post from the Patent-office on 
nides of the amount of price and . Sums exceeding Is. roust be 
remitted by Post-office Order, —— at the Post-oflice, 5 Hi H 
H to Mr. Bennet Woodcroft, her Majesty's 's Patent-office, Sou 
ampton- “buildings , Chancery-lane, London 


ABSTRACTS OF SPECIFICATIONS. 


2727. Propucixe Ons "er Sutruvrovs Acip, KR. P. Pictet, Geneva.— 
Dated srd August, 1 
The claims of this this complete on specification are, First, the mode of manu- 
— liquid oo substantially’ ‘as described and shown on 
sheet 1. Secondly, employment of ui sulphurous acid in freeti 
machines substantially as described. rdly, the arrangement 
freezing apparatus substantially as described and om on sheets 2 and 3. 
2740. Exvecrric Raitway Siewatuine Arraratus, W. gt Chengury. 
lane.—A communication from D, Rousseau, New York. — Dated sth 
August, 1875. 
The invention relates to improved electric 
railway signals from two or more different points 
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30-HORSE POWER MARINE ENGINES WITH 
SURFACE CONDENSER. 

Tue engravings page 148 illustrate a pair of 30-horse power 
nominal, direct-acting screw engines with surface condenser, 
manufactured by Messrs. John and Henry Gwynne, of the Ham- 
mersmith Ironworks, London, and recently shipped by them to 
Melbourne, Australia, to be fitted on board a vessel at present 
being built there. These engines have two steam cylinders 22in. 
diameter, with a stroke of 18in., fitted with expansion valves to 
ent off from one-fifth of the stroke. The reversing links are of 
wrought iron of the usual kind for marine engines, the starting 
wheel being placed in a convenient position in front of the 
engines. The eccentric straps and rods are all forged solid toge- 
ther, and fitted with gun-metal rings inside; the guides for the 
cross-heads are cast with condenser, to which the cylinders are 
bolted; the exhaust is connected to the condenser by copper 
pipes—one for each cylinder 6in. diameter; and the condenser 
tubes and valves of the air and circulating pumps are all placed 
easy of access. / 

The principal dimensions are as follows:—Diameter of steam 
pipe, one, 54in.; diameter of exhaust pipes, two, 6in.; diameter 
of cylinders, 1ft. 10in.; length of stroke, 1ft. Gin.; diameter of 
piston rods 4in.; diameter of crank shaft, 6in.; number of tubes 
in condenser, 308; length of tubes in condenser, 5ft.; diameter of 
tubes in condenser, outside, jin.; condensing area, 302 square 
feet; diameter of air pump, single-acting, 1ft. lin.; stroke, 9in.; 
diameter of circulating pump, double-acting, 10in.; stroke, 9in.; 
diameter of propeller, 7ft. 6in.; pitch, 11ft.; diameter of boss, 
lft. 5in.; number of blades, 4. 

The boiler for supplying steam to thesé engines—also con- 
structed by Messrs. John and Henry Gwynne—is of the cylin- 
drical tubular type, 8ft. 8in. diameter by 8ft. 8in. in length, 
having two flues, each 6ft. 9in. long by 2ft. 6in. diameter, and 90 
tubes, each 6ft. 6in. long by 3in. outside diameter. The thickness 
of plates is as follows :— Shell and tube plates, jin.; bends, }in.; 
and flues, ;‘sin.; diameter of steam dome, 2ft. 7in., and height 
2ft. 6in.; and the effective area of fire-grate is 25 square feet. 

These engines, in regard to design, workmanship and other 
essential points, are all that could be desired, and fully bear out 
the reputation long since justly earned by this firm for 
the quality of the machinery turned out of their factory. Indeed, 
the engines are needlessly well finished for the work in which 
they will be engaged. 











THE SEVERN BRIDGE, 


We illustrate this week, at page 145, the fine new bridge 
about to be thrown across the Severn. This work may fairly 


claim to be one of national interest. It will be observed on re- | 


ferring to the map of England 





below low water. The piers of the 171ft. spans will consist of 


two cylinders, each 9ft. in diameter, and will be founded at an 
average depth of 36ft. below low water. The piers of the re- 
maining spans also consist of two cylinders, each of a diameter 
of 6ft., and will be founded at an average depth of 15ft. below 
low water. The bed of the river is sand and overlies the rock at 
an average depth of 25ft. 

On the north side of the river the bridge will be approached by 
@ maso viaduct consisting of twelve arches, about 70ft. in 
height, and on the south side of the river will terminate by an 
iron swing bridge over the Gloucester and Berkeley ship canal. 
The swing bridge will consist of bow string girders, 196ft. in 
length, swinging on their centre and covering the openings. 
The total length of the bridge, including the masonry viaduct 
and swing span, will be 4162ft. The total ‘weight of iron in the 
Severn Bridge is about 6800 tons. The contractors for the 
bridge are Messrs. Hamiltons Windsor Iron Company, Liverpool. 
The price is £190,000. 

The contractors for the railway, about five miles in length, and 
masonry portion of the bridge, are Messrs, Vickers and Cook, 
London. The price is £90,000. 

The engineers who promoted the scheme, designed the struc- 
ture, aud are now carrying out the work, are Mr. George William 
Keeling, M.I.C.E., Lydney ; and Mr. George Wells Owen, C.E., 
Westminster-chambers, Westminster. The consulting engineer 
is Mr. Thos. E. Harrison, M.1.C.E. 

On Thursday, June 4, the directors and their friends met at 
the site of the bridge, and the chairman, Mr. Lucy, laid the 
foundation stone of the first pier. 

Some of the details of the iron work of the bridge may pos- 
sibly undergo modification as the work proceeds; and for this 
reason we must postpone a detailed description of the girders. 














THE DARTMOOR FIELD ARTILLERY 
EXPERIMENTS. 
No. IL 
On Monday, August 16th, the trial of the powers of the range 


| finder was commenced by the E Battery Royal Horse Artillery 


with their 9-pounder guns. The arrangement of the targets 
was nearly similar to that of August 9th; that is to say, there 
were a hundred targets representing individual men attacking in 
open formation, another hundred supporting at a distance of 
250 yards, and two hundred forming a main bedy 350 yards 
from the supports. The effects then on these targets may be 
represented best by entering the registered number of men 
struck under each formation, as in Fig. 1, and in some respects 
the results may be compared with those of August 9th. We 
then observed that the distance from one line to another was too 
great to obtain any comparison of the prolonged effects of the 


— 





that the estuary of the river 
Severn cuts off a large portion of 
the country almost as completely 
as the channel divides England 
and France. The first existing 
bridge is at Gloucester, nearly 
50 miles above the mouth of the 
river, so that the inhabitants on 
either side, although only a few 
miles from each other, are as 
much separated, as far as land 
transport is concerned, as if they 
were 100 miles apart, moreover 
the dangerous navigation of the 
river for boats has always very 
much limited the ferry traffic 
across from shore to shore. 

Since the “year 1845 many 
attempts have been made to 
bridge the river—for railway 
and other purposes—at various 
points between Portskewett or 
New Passage and Newnham. 
Most of these schemes were 
either dropped or overthrown in 
Parliament by opposition. Two 
were, however, authorised in 
1865, viz., the large bridge near 
Chepstow, 2 miles in length, 
designed by Mr. Fowler ; and a 
bridge near Newnham, but these 
schemes were also abandoned. 

The Severn Bridge, now in ‘4 
course of construction, was, Wf, 
after a severe fight in Parlia- e 
ment, authorised in 1872. Many CHEPSTOW? 
difficulties had to be overcome Uy) 
in reconciling conflicting inter- 4 
ests, and this caused consider- 
able delay in commencing the 
works, but the contracts were 
let in March last and the works 
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are now fairly in progress. 

The position of the bridge is very. clearly shown in the ac- 
companying map of the surrounding district. The Severn 
Bridge Railway —five miles in leagth—commences at Lydney by 
a junction with the Great Western and Severn and Wye Rail- 
ways, crosses the river Severn near Purton Passage, and termi- 
nates at the Berkeley New Docks by a junction with the Mid- 
land Railway. It thus forms the long needed connection between 
the two sides of the river, and it also shortens the distance from 


South Wales to London by 14 miles, and from South Wales to | 


Bristol by 30 miles. It is also of great local importance in pro- 
viding a communication 1rom the South Wales and Forest of 
Dean Coal Fields to the Berkeley New Docks and the South of 
England—indeed the great necessity for crossing the river can- 
not be better evidenced than by the fact that no less than five 
schemes were introduced in the same session (1872) for bridges— 
three of which were at the point selected for this railway—and 
one scheme for a tunnel under the river near Portskewett. 

The public companies locally interested, viz., the Midland 
Railway Company, the Gloucester and Birmingham Navigation 
Company, and the Severn and Wye Railway Company, have 
each subscribed largely to the undertaking. The general features 
of the bridge will be readily understood. 

The portion across the river will consist of what are ordinarily 
termed bowstring girders resting upon piers composed of cast 
iron cylinders sunk down and into the rock, and filled with con- 
crete or brickwork. Commencing from the north shore the span 
will be as follows :—One 134ft. 6in. centre to centre ; two 327ft. 
centre to centre ; five 171ft.; thirteen 134ft. 

The two spans of 327ft. are across the navigable channel, and 
leave a headway of 70ft. above high water ordinary spring tides. 
The headway of the remaining spans gradually decreases from 
70ft. to 50ft. The piers of the 327ft. spans will consist of four 


cylinders, each 1Oft, in diameter, and will be founded about 44ft. 





bursts of different kinds of shell, such as is seen when targets 
are close behind one another. This feature comes out even more 
distinctly in the case now before us, for it will be seen that 
curiously enough there happens to be no case where any group 
of shells acted on more than one set of targets. This, doubt- 
less, may be partly attributed to the inclination of the ground, 
and to the boggy state of it, coupled with the fact that the 
shells were burst on percussion. It is right to call attention to 
it, however, as a feature belonging to this particular experiment. 
Abel’s water shell at 2500 yards, it will be seen, produced a great 
effect, otherwise the practice was not remarkable. The segment 
shells fired at the original Dartmoor trial with percussion fuzes 
at targets with boggy ground in front gave bad results, but the 
circumstances were so different that it is difficult to draw any 
direct comparison between them and those before us. No firing 
took place on Tuesday, August 17th, but on August 18th the 
programme of Monday was continued; the targets being the 
same, we have carried on the same table broken only by a thin 
line, the firing on Monday extending only so far as to include 
the 9-pounder shrapnel fired with percussion fuzes. 

On the combined firing of Monday and Wednesday there is 
one remark to make. We have said that no direct comparison 
can be made between the segment shells fired at targets 
on boggy ground in the first Dartmoor experiments with Abel’s 
water shells which now take their place, because the former were 
fired at a single line of targets and differently registered. There 
is, however, indirect evidence in favour of the water shell in the 
following fact. In the former Dartmoor trial the segment shell 
with percussion fuzes in 9 rounds scored 43 hits only; the 
shrapnel with time fuzes—firing, we think, 15 rounds—made 
161 hits. On the present occagidn, the contrast between the 
shrapnel with p ion and those with time fuzes is even 
greater, the relative numbers being 28 and 70 men struck, Abel’s 





water shells, however, score 79, so that they appear to be more 
effective than segment shells. This indirect kind of comparison 
may be objected to, naturally enough; but it cannot fail to carry 
some weight, and we are not aware of any unfairness in it. It is 
simply showing that in certain firing over bogey ground the 
shrapnel fired with time fuzes totally beat the segment with 
percussion fuzes; while on another occasion on boggy ground the 
water shells beat the shrapnel. That the ground in the 
second case was an element as injurious as in first, may be 
gathered from the fact that it choked the shrapnel burst with 
percussion fuzes still more compietely than the segment had been 
choked in the first case, which, be it observed, are the best results 
then obtained with both shrapnel and segment. 

The object of this firing, however, appears to be more to test 
the range-finders and give the men practice with them; and they 
appear altogether to have done their work well. The trial is cer- 
tainly not under circumstances which are too favourable for 
them. Captain Nolan informs us that he is glad to remain at Wool- 
wich, in order to prevent the possibility of any assistance being 
had by reference to him. He has full confidence in his range- 
finder, and is quite willing to see it tried with no advantage that 
it would not have on actual service. 

The longest range on these days was 3150 yards. On Friday, 
Aug. 20th, firing at really long ranges for field guns was com- 
menced. The targets are those we have described as repre- 
senting cavalry in close order—column of squadrons—9ft. by 
9ft. front 36 paces. The 16-pounder C battery commenced firing 
at 3950 yards range. The results are given in Fig. 2. The 
salvoes produced very little effect, owing probably chiefly to the 
deceptive character of the ground. We noticed last week that 
the firing at long ranges was sufficiently effective. to make the 
fashionable regulations as to firing absurd in the judgment of artil- 
lery officers. This practice is a striking example of the kind of 
experience we referred to. At the Autumn Mancuvresa battery 
is expected to believe that 2000 yards is the limit of the range at 
which they could produce any real effect. In its own actual 
firing, under conditions specially arranged to represent those of 
active service, it makes over 480 hits on a cavalry regiment at 
nearly double that distance in 36 rounds. 

We must now pass on to the firing at the artillery target. 
The position of the gun and targets representing the limber and 
the six dummies at the gun is shown in Fig. 3, with the effect 
registered below. It will be seen that the gun received a 
number of hits, but, as might be expected, unless struck in a 
very weak place by a whole projectile, none of the blows were 
serious enough to disable it ; the men, however, were killed over 
and over again. The practice with the shrapnel and time-fuze 
(General Boxer's special favourite) produced grand effects. The 
circumstances were such that we should have expected the water 
shell to have done very well, and held its own ; but it is only fair 
to point out that it was unfortunate in some rounds, having bad 
elevation, and so passing over. The shrapnel burst a little 
shorter than might be desired, but this shell’s close carrying 
shower of bullets, if the line and elevation are good, suffer com- 
paratively little from this fault. If this experiment were re- 
peated, it is probable that the water shells would do better. As 
the trial is not one of relative good shooting, but effect of shells, 
it is to be wished that this might have beendone. Eight rounds 
is hardly a svfficient test, unless among them are found very 
characteristic samples of different kinds of action. 
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Im in Px William M South- 
18665. provements - ee ei 


ampton-| Otto Shuette, 
Rue Gaillon, Paris.—2lat May, 1875. 
2539. Improvements in apparatus for Inpicatine the Levets of WATER or 
Liquips in Reservoirs, ships’ holds, steam generators, and other 
places, Nicholas, Manchester.—15th July, 1875. 
2618. A new or improved SappLe Girtu Ticutener, John Howard and 
William Cox, Cahir, Treland.—23rd July, 'y, 1875. 
2631. An improvement in the tt & LaBets for 
Tyino or FasTenina upon Parcets, Luocace, and general merchandise, 
ayy ht, Bp Aeaeee Lendon.—28th July, 1875. 

proved aj wratus for tise in GaTuERiNg Conn and other 

“a crops, stags isson Wilders, Barkstone-in-the-Vale, Leicester- 


for Datine and Stampine Tickets, John 








0. . 

Waugh, ’ Tyrrel- odes Bradford. 

2708. Improvements in Boxes, Recerractes, or Stanps for ConTaintno 

= + * MarTcHEs or Fuses, Giffard Mourant Jarvey, Jersey.—30th 
y, 

2710. Improvements in VELociPpEDEs composed of two wheels only, and 
usually called Bicyctes, and in the construction of wheels of veloci- 
pedes, which improvement is also applicable to 
wheels, Armand Meyer dit Moyse, London.—3lst July, 1875, 

2726. Improvements in apparatus for SHapinec Staves, Charles Hewitt 
and Matthew wren hg oy Swanscombe, Kent. 

2728. Improvements in the manufacture ‘of ory omg and SunsHADEs, 
Henry Belcher, New Grove-road, Fulham, Mid: 

2729. Improvements in Macyeric APPARATUS, and "its application to 
—— purposes, Charles Edgar Wetton, Field House, Harrow, 

jesex, 

2730. Improvements in the manufacture of Yarn for Use as s WARP in 
Wootten Fasrics, Arthur Charles Henderson, & 
London. — A communication from Collitre ‘Malinet ee and Co., 
Sedan, Ardennes, France. 

2732. Improvements in Pupptine and other Furnacks, David Roberts 
and James Noble, Middlesbrough-on-Tees, Yorkshire. 

2734. Improvements in the construction of Stoprrrs used for CLosine the 
Roume> of Bessemer Lapves, and fer other similar purposes, and in 
= a of attaching the same to the stopper rods, James Melling, 

effie 

2736. Improvements in apparatus for Coatinc or Dressinc Wacon and 
fal, beret and Canvas, William Robert Mowbray, Kingston-upon- 

ull, Yorkshire. 

2733. An Cage Deritatory Composition for Hives and Skrns, 
William Clark, Chancery-lane, London.—A communication from ‘André 
pen Ay Paris.—3rd August, 1875. 

2741. ‘An improved Macuinery Beit Fastener, Alexander Patrick, 
G Ww, , N.B.—A communication from Cyrenius Roe, 
Hamilton, Ontario, Canada. 

2742. Improvements in Gavuors for InpicaTinc FLuip Pressures, John 
Townsend Bucknill, Whitehall, and Louis Paschal Casela, Holborn- 
bars, London. 

2743. Improvements in the Sinkine of Cytinpers for Founpations, and 
= the machinery or apparatus therefor, Allan Munn, Glasgow, Lanark- 


a744, An improved method of PRESERVING Fruit, VecETABLes, Eaos, and 
other similar substances, Kellogg Hubbard Loomis, Southampton- 
buildings, London. 








tus for Scrapinc or CLEANING Tubes or 

F.ues, ‘Henry May: an Leiston, near Saxmundham, Suffolk. 

2746. Improvements in ‘Locks and LATCHES, Charles Aubin and John 
Frederic Wright, Wolverhampton. 

2747. Improvements in NIGHT SIGNALLING, and in apparatus for working 
the same, Henry Kinnersley, Live: 1. 

2748. Improvements in CovpLine and Uncovpiine Rattway Trucks and 
Canesoass, Jobn Parker and John Murgatroyd, Wakefield-road, 

ord. 
750. Certain i ts in the fact of Grocers’ CANISTERS 
and other similar can Richard Ludlow, Birmingham. 

2751. Improvements in Ancuors, William Robert co Southam pton- 
buildings, London.—A communication from Joseph Stokes Williams, 
Riverton, New Jersey, U.S. 

2752. Improvements in and connected with Revotvine Suutrers, Henry 
Ng sen Ulverstone, Lancashire. 








2753. mprovements in ¢ in Cixpee tage which improvements are also 
apc le for sif' ing other subst John Macd 
Ieee = ye from John Sutton, 


Islip, Sor York’ U.S. 

2754. Improvements in the construction of Prosectites, Lewis Wells 
Broadwell, Bedford-street, Strand, London.—4th Avgust, 1875. 

2756. Improvements in Doc Carts and other two-wheeled vehicles, John 
Osmond, Breakspeare-road, New-cross, Kent. 

2757. Improvements in the manufacture of certain descriptions of Na1zs, 
William Maddock, Birmingham. 

2759. Improvements in the Permanent Way of Rartroaps, and the 
machinery for coustructing the same, Henri Adrien Bonneville, 
oo London.—A communication from Achille Legrand, Hyon, 

um. 

2760. Certain ge per in Fare Recisters, Henri Adrien Bonne- 
ville, Piccrdil a London. — A communication from William Henri 
Hornum, Archibald Hance, and John Devoe Buckhout, New York, U 8. 

2761. Improvements in the construction of VeLocipepEes, John Gowran 
Attenborough, t,o and Septimus Frederick Mason, Thrapston, 
Northamptonshire. 

2762. ieqoevenents in Balmorals and other Scotch Bonnets or Caps, 
Robert David Greenlees, G w, Lanarkshire, N.B. 

2763. Improvements in a apparatus for Communicatine Motion to Macut- 
neryY for Grinprno and Po.isnine Metau and other materials, Robert 
Bruce Goldsworthy and aay hee oulli Barlow, jun., Manchester. 

2764. Improvements in Power ms for WEAVING "Piep Fasnics, George 
_ Tomlinson Bousfield, Sutton, Surrey.—A communication from Erastus 
~ Brigham Bigelow, Boston, Suffolk, assachusetts, U 8. 





2765. Imp in cture and fourm of Mera. Tuses, and in 
aw employed therein, Henry Kesterton, Hagley-road, Bir- 
mingham 


a Improvements in means or apparatus for FaciLiTatine the Davina 
a — and other Gray, which improvements are also a 
ble to thi drying of other matters or material, Thomas Henry or, 
Penny- fields tt India-road, Poplar, and Daniel Walker Forbes, 
Smithfield Works, New-road, Blackwall, Middlesex. 
2767. Im in the ction of ELectric Licut, and in appa- 








ratus t therefor, Edward Griffith Brewer, Chancery-lane, London.—A 
communication from Step vitch Kosloff, st. Petersburgh, 


2708, A new machinery to be employed in connection with millstones for 
Bottine directly the Propvucts of the Grinpine of Wear, Jules Aubin, 
Boulevard de Strasbourg, Paris. 

2769. Improvements in apparatus for Increasine the Security of Rait- 
way Potsts or Switcnes, William Joseph Curtis, Hornsey, Middlesex. 
2770. Dissolving and treating Redonda phosphate fur the MANUFACTURE 
of sundry valuable CommerciaL Susstances, George Jones, Leaden 

street, London. 

2771. Improvements in the mode of and apparatus for AppLyiNG 
Evectricity to Give TeLvecrapnic Sionats and Work TELEGRAPHIC 
Rexavs, Sir Charles Wheatstone, Park-crescent, Regent’s Park, London. 

2772. Improvements | in Liquip METERS, Benjamin Joseph Barnard Mills, 

London. — A communication from Hiram 8. 
Maxim, Brooklyn, New York, U.S. 

2773. jaca, in Castors for Furniture, Elijah Atkins, Bir- 





mi 
2775. yo in the Manuracture of Ammonia from the NirrocEen 
of the Air, William Lloyd Wise, Chandos-chambers, Pa London. 


—A communication frem Ernest Solvay, Brussels lgium,— 5th 
August, 1875. 
2776. Impro t and ted with Storrers for Borries and 





other containing Aer ny Daniel Elias, dogg, ts Lancashire. 
a Improvements in’ Boors and SHoes, les Soper, Basingstoke, 
‘amps! 

= Improvements in Cooxine Apparatus, August Lachmund, Berlin, 

ermany. 

2780. Seapeovemente tn Locks, pian aoe ig eer Staffordshire. 

2781. Improvements in Locks, A’ Bloxwich, Staffordshire. 
2782. Improvements in Reevs for Sxps’ Loos, and in’ apparatus con- 

nected therewith, — sate Liverpool.— "6th August, 1875. 
2733. Imp for NumBerinc, Printino, and 
Cauaaeune TIcKETs a other like articles, Robert Wilson, Woodville- 
grove, Stoke Newington, London. 

2734. Improvements in the coustvustion of Mowinc and REapPInc 
Macuines, J Theodore Dann, Crawshay-road, North Brixton, 
Surrey. — A communication from Jacques ‘Abadie, Place Belfort, 
Toulouse, France. 

2786. Improvements in Frrive and in Givine Motion to TorPepogs, 

of which invention is also applicable to } a ane other floating 
ies, Charles Ambrose McEvoy, London ce Works, Bear- 
lane, Southwark, Surrey. 

2787. Improvements in Pe Propucine ELectric Sicnas, Fires, and Licuts, 
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ements in Corres, Julian Larkman, Chelsea, London, and 
yn 
08 Davee ae a ‘Gexenarons “and in Sarery Vaves 


ag Og ee eae 
2790. improvements i Ty ‘SPARK UISHERS for _— 
ee, een sdineapiots -buildings, London.—. 
unication from Sears Trenton, New Jersey, U.S. 
2791. ap a en vements in machinery for Curtina or Carvine in Woop, 
Ivory, Stove, and other like materials, Sebastien Notton, Chancery-lane, 


2792. Improvements in AxLE-Boxes, William George Beattie, Nine-elms, 
Improvements a, Fire-arms, Joseph Needham, Overstone-road, 


» Hammersmith, 1 

An im apparatus to be worn cn the feet to FAacititaTe 
y 2-4, Prose end W. and Wa.kine in Water, John Jephson Rowley, 
Sheffield.--7th August, 1875. 

2795. Improvements in Dns ay and Biypinc Leporrs and other 
MeERcANTILE Account Boo of which Sao, are appli- 
cable to binding books anne y, Arthur Pettitt, 

2796. Certain improvements in the construction of SHLELDs, ete, applicable to 
i a ee rp joctiles. Alfred fred Longsdon, _ ies building ~ 
to on oO! rown- s8, 

Queen Victoria wstreet, Lond don.—A communication from Alfred Krupp, 


a" 

2797. Improvements in the Treatment of Crnpers or Siacs from the 
Reuweatine and from the Puppiinc Furnaces, Hammer or MILL 
Scaes, and iron ores for the production of foundry and forge pig iron, 

Albert Sauvée, Parliamen’ London.—A oummunionias from 
Michel Helson, ” Hautmont, Nord, 

2798. Im) yyy tion of tidal currents to the Discuare- 

ine of Szwaae, Joseph Ro! Littlehampton, Sussex. 





2799. Improvements in machinery for , Foupina, , COVERING, and Pastine 
Paper, William Robert Lake, London. -- A 
communication from Cyrus Chambers, jun., Philadelphia, E Penn- 
sylvania, U.S. 


2800. An improved mode of Uritisinc the Heat from Lime and other 
Kitns and Ovens, Squire Brierley, Whitecroft, Baxenden, near 
Accrington, Lancashire. 

2801. Improvements in VenTiLatinc WaTeR-cLoseTs, Som Pipes, and 
Traps of same, also in flushing rims applicable to water-closet basins, 
John Dodd, Liverpool. 

2802. Improvements in the construction of Dry EartH and Waterr- 
C.osets, John Taylor, Bury, Lancashire. 

2803. Improvements in ELectric TeLEorapns, Robert Morley, Palmerston- 
buildings, London.—A communication from Julien Godener, Rue de 
l'Ouest, Paris. 

2804. Improved machinery for OPERATING ScuLt Prope.iers, Fans, and 
other Soviees, Alexander Melville Clark, Chancery-lane, London.—A 

from George Robert Moore, Westford, Middlesex, 

Massachusetts, U.S. 


2805. Improved means of Stoprine or CLosixa Borrtves to facilitate the 
drawing off their contents, Chaim Groubman, Great Portland-street, 
London.— 9th August, 1875. 

2806. Improvements in the construction of AupIBLe ALARM SIGNALS for 
marine and other =a Nathaniel John Holmes, The Hall, Prim- 
rose-hill-road, Regent's Park, London. 

2807. An improved rtable band or tie for Brxpixc Ur AGricuLTuRAL 
Le worsen -_ which band or tie is applicable for other useful purposes, 
Ephraim William Hodgetts, Moreton-in-the-Marsh, Gloucestershire. 

2808. New or improved apparatus for Cuarcine Bott.es or other vessels 
with Gaseous or Errervescine Liquips, and improvements in closing 
bottles containing such liquids, and in the ; weed employed there- 
mS — Waugh, fog age Lanarks hire, N.B 


of Boots and Suoes, Theophilus 
abane and Baward 1 Eng Leeds. 

2810. Impr hinery for Horstina, Raisine, and Lowertne 
BuILpine po aed and other heavy weights, Henry Batt, Victoria- 
road, Kentish-town, London. 

2811. Improvements in the method of and in the apparatus ie = CLEANING 
and Separatino Grits and similar products, Frank Wirth, Frankfort- 








Notices of Intention to Proceed with Patents. 
1829. Borris Crate, Thomas William Wilson, Wood 
a re John Summers, Globe Ironworks, Stalytetige.—38eh April, 
1947. Borriixe Liquips, Thomas Jackson Chapman and Howard Busby 
Lag poston Mth April, 1875. ne 
1362, NTING from PLaTeD, &c., MaTeRtaL, Ernest Edwards, Hancock: 


street, Boston, U.S. 

1373. PRESERVING SutPs, &c., Benjamin Lumsden Thomson, Fenchurch- 
street, London.—15th April, 1875. 

1385. amen, George Smith Hare and William Barton, Kingston- 
upon-! 


1388. Curtinc Tareaps of Screw Bots, &c., John Thomas Walton 
Hunslet, near Leeds. 

1390. Curtino Cork Conver, Jehennes Detlef First Hald, London. - ! 
communication from 

1394. Lockine Rattway Doors, &c., George Sonnen Queen Victoria- 
ag London.—A communication from Friedrich ch heathen and Max 


1397. Uriuisine Tax, Hunter Henry vp Staple-inn, London.—A 
communication from Modeste Leonard Honnai 
1399. Derectino Cousterreit Coty, Charles Henry Stearn wy > rex 

1400. . oom RoLLers, e Putnam, Chicago, Illinois, U.S.— i6¢h 
1411. Brusxine and PotisHine Boots and Ganda, Charles Henry Southall, 


1413, Pyeumatic Pontoon Dock, Dirk Arnold Wittop Koning, Hugo de 
Groot, Straat, Rotterdam. 

1414. Stream Enoines, Cemer Thomas Colebrook, Arlington-square, 
London.— 17th April, 1875. 

= Waite Leap, Ludwig Brumleu, Newcastle-on-Tyne.—2°th April, 


875. 
1446. Scissors SHARPENER, George Richard Holding, Ball's-pond-road, 
London. —21st April, 1875. 
1471. Treattino Tin Plate Scraps, &c., Frederick George Morton, Lynton- 





street, Bermondsey. 
1477. Corks, ons — n Garrett Tongue, South ton-buildi Chan- 
cery-lane, — A communication from Raymond Edouard 


Montaugé afi — ste Alfred Brandely. 

1482, noted ny Fy Newton, Chancery-lane, lanten. — 
communtoation from William Alexander Stephens and William M 
—22nd April, 18 

1489. GRAPE Svaar from Rice, &c., Edwin Egerton Pearse, Oberstein- 
road, New Wan —rd Aprit, 187. 

1613. Writinc Desk, William Robert Lake, Southampton-buil 
London.—A communication from William Stubbs Wooton, John Gur! ey 
Blake, and Harmon H. Fulton. ~ lst May, 1875. 

1700. PREVENTIVE for the APE of Steam, Otto Trossin, Auf dem Hafen, 
Bremen, Germany.—7th May, 1875. 

1774. Treatina Saccuarine Matrers, Charles Richardson, Upper 
Thames-street, London.—12th May, 1875. 








1865. PHOTOMATERS, William Morgan-Bro' th ton-building 
London.—A communication from Otto Shute 2h May, 1875. 
1899. Feepinc Borries, William Robert Lake, ildi 


London.—A communication from Hen: eye 2th pay 1875. 
ee ed of Excreta, Joseph James Coleman, Glasgow. —28th 
fay, 1 

1968. Stream Enotves, Alfred Hilton Legge and John Stevenson Richard- 
son, Darlington.— 20th May, 1875. 

2220. "VENTILATION, &c., of Warexrroor Garments, John Richard Whit- 
more Luck, Walbrook, London.—17th June, 1675. 

2304. Weipoino Tunes of Iron and sent, f denry Howard and William 
— Sutherland, Coombs Wood Tube Works, Old-hill, near Dudley. 
—th June, 1875. 

2374. GRINDING Wuers, John Cowdery Martin, Upper Hill-street, 
Richmond.—3 th June, 1875. 

2406. Propuctne Animat CHarcoaL, &c., William Alemader Lyttle, 
Woodstock-lodge, the Grove, Hammersmith.—srd July, 1875. 

2460. METALLIC SULPHIDEs, &c., Thomas Griffiths, Panton-street, London, 
and William Philli Thompson, Lord-street, Liverpool.—Partly a com- 
munication from M. Guion.—8th Ju/y, 1875. 

2496. THINNING TURNIPS, &c., Thomas Pirie, Nether Kinmundy, N.B.— 
12th July, 1875. 

2539. INDICATING Levets of Water, in Reservoirs, &c., John Nicholas, 





on-the-Maine, Germany.—A communication from Theodor Btihl 
Cham-Zug, Switzerlan 

2812. Improvements in BLeacutne SiLk and other fabrics, Thomas James 
Smith, Fleet-street, London.—A communication from Cyprien Marie 
Tessié du Motay, France. 

2813. Improvements in Direct-actinc Steam Pumprye Exoines, Henry 
Cherry, Aston, near Birmingham. 

2814. Improvements in the manufacture of Trimincs, Joseph Page, 
Croydon, Surrey.—l0th August, 1875. 

2815. An improved process for TxeaTiInc Sea-wrack or other marine 
plants, Hector Auguste Dufrené, Rue de la Fidélité, —— commu- 
nication from Glaizot fréres, Aber- Wrach, Finistére. 

2819. Improvements in Gas BURNERS, William Robert Lake, Southampton- 
buildings, London. — A communication from Toussaint Trudeau, 
Ottowa, Canada. 

2821. Improvements in the arrangement of Stoves and Pires for Heatixe 
Air for Biast Furnaces, William Crossley, Greeuscoe House, Dalton- 
in-Furness, Lancashire. 

2823. Improvements in making Ciay Topacco Pires, and in apparatus 
oll teat Richrd Golding, Tooting, Surrey. 

Improvements in Locks for Sares, Strona Rooms, and other pur- 
San bert Wharton Parkin, Sowerby- bridge, Yorkshire. 

2829. Improvements in the TREATMENT or PuRIFICATION of the Waste 
Liquiws Discuarcep from Paper MiLts and other Works, as well as 
the sewage of towns, and in the modes and means employed therefor, 
Pg Stevens, May-villa, Churnside, Berwick, N.B. 

2835. Improved Stoprers for BoTTLEs containing aérated waters, and in 
ap} tus for filling the bettles with aérated liquids, John Lingard, 
appa rd.—llth August, 1875. 


Inventions Protected for Six seus e on the Deposit of 
Complete Specification. 

2843. Improvements in apparatus for the more economical MaNuractuRe 
and Suppty of Ittuminatine Gas, Anderson, Cannon-row, 
Westminster.—12th August, 1875. 

2897. Improvements in the construction of APPaRaTus for the ConcEN- 
TRATION of SULPHURIC AciD, Albert Sauvée, iament-street, London. 
— A communication from Marie Joseph Faure and 
Jacques Louis Kessler, Clermont Ferrand, France.—17th August, 1875. 


Patents-on which the Stamp mp Duty of £50 has been Paid. 


2464. Leatner-Srurttinc Macnine, William Morgan-Brown, South- 
ampton-buildings, London.—19th August, 1872. 

2466. GeneraTinc Heat, William Edward Newton, Chancery-lane, 
London.—19th August, 1872. 

2487. Gas, &c., William Young, Magdalen-bridge, Peter ae Leith, and 
Andrew Scott, Musselburgh, Mid-Lothian.—2z.st A»gust, 187 

2496. Deoporistno, Millington Henry Synge, Pall-mall, — 22nd 
August, 1872. 

2618. ‘Coouime | Stac, Charles Wood, Middlesbrough-on-Tees, Yorkshire. — 
3rd September, 1872. 

2469. Hypravtic Evatres, &c., Walter Charles Church, Lombard-strect, 
London.—19th August, 1872. 

2511. Presses for Printinc, William Carwood, Queen-street, Finsbury, 
London. —23rd August, 1872. hat 3 

2537. Screw Taps, George Haseltine, Southampt 
26th Augvat, 1872. 

2461. SicNatuinc, William Robert Lake, Southampton-building 
London. —19th August, 1872 
2532. Ox1DISING Merats, Thomas Skelton Harrison, Philadelphia, U.S.— 
26th August, 1872. 

2476, Extractinc Farry, &c., Matrers, Augustus Deiss, Plaistow, 
Essex. —20th August, 1872. 

2482. Spinvine and Dovsiinc Cotton, John Dodd, Oldham, Lancashire. — 
2lst August, 1872. 

2483. Puystovocicat Batrery, Bristow Hunt, Serle-street, Lincoln’s-inn, 
London. —2!st August, 1872. 

2558. Drvine Bricks, &c., John Bird, Kingswinford, Staffordshire.— 28th 
August, 1872. 

2588. “BEDSTEADS, &c., Thomas William Stidolph, Dartford, Kent.—30th 
August, 1872. 

ont Pons Cuiutcues, &c., Thomas Aldridge Weston, Ridgewood, New 
Jersey, U.8.—22nd August, 1872. 

2495. Hs Ky, John Winskill, Settle, Yorkshire.— 22nd August, 1872. 

2517. Curtine TEXTILE Mateariats, Henri Adrien Bonneville, Piccadilly, 
London.—24th August, 1872. 


Patents on which the Stamp Duty of £100 has been Paid 
2565. Evtiptic Sprincs for Carrtaces, Joseph Palmer, Concord, Merri- 


mack, New Hampshire, U.8.—17th nom, | 1868. 
wton, Chancery-lane, London. — 
17th August, 1868, 
— GRixpino, John Garrett 
2506. ‘Sneoarentn Heaters, Horatio Nelson Waters, Hartford, Connec- 
tieut, U.S.—20th August, 1868. 





gs, London — 











2564. Foo Atarum, William Edward N: 
Garrett Tong , Southampton-buildings, Chancery- 
18th August, 1 





2547. Storrers for Borries, &c., Urban Catlow, Birkenhead, and Robert 
Hoyle, Liv L—15th July, 1875, 

2615. Motors fo’ x DRIVING Sewine Macutnes, &c., William Robert Lake, 
South ton-b , London.—A communication from John Griffen 
Lane.—22nd July, 1875. 

2647. Treatment of Sugar Cane, &c., John Henry Johnson, Lincoln's- 
inn-fields, don. — A communication from’ Jean Baptiste Java 
Mignon and Stanislas Henri Rouart. — 26th July, 1875. 

2698. Steam GENERATORS, — Renshaw, Manchester. —A communica- 
tion from David 

2701. HypDRoMETERS, deme Joseph Hicks, Hatton-garden, London,— 
80th July, 1875. 

2724. Twist Lace Macutye, Edwin Pickerill, Lenton —2nd August, 1875. 

= Sw as Staves, Charles Hewitt and Matthew Henry Heys, Swans- 


72. Maoyetic Apparatus, &c., Charles Edgar Wetton, Field House, 
Harrow.—srd August, 1875. 

2746. Locks and Latcnes, Charles Aubin and John Frederic Wright, 
Wolverhampton. 

2747. Niout Sienaciino, Henry Kinnersley, Liverpool. 

2754. Prosectites, Lewis Wells Broulwell, Bedford-strect, Strand, 
London. —4th August 1875. 

27%. Doo Carts, &c, Jobn Osmond, Breakspeare-road, New-croas. 

2764. Weavina, George Tomlinson Bousfield, Sutton.—A communication 
from Erastus Brigham Bigelow. 

ae. pane, a@c., Puospuate, George Jones, Leadenhall-street, 
ndon. 

2761. Sionare, Sir Charles Wheatstone, Park mt, Regent's Park, 
London. — 5th August, 1875. 

2782, _ ReeLs for Snips’ Loos, William Pearce, Liverpool.—éth August, 
187, 








2787. , a Sienats, &c., John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Francois Krnest de Mersanne. 

2788. Corrins, Julian Larkman, Chelsea, and John Diprose, Kennington 
Park-road. 

2791. Carvine Woop, &c., Sebastien Notton, Chancery-lane, London. — 
7th Auqust, 1875. 

2799. Fowpino, &e., Parer, William Robert Lake, South ton-buildi 
London.—A’ communication from Cyrus Chambers, jun. th August, 
1875. 

= — George Anderson, Cannon-row, Westminster.—l2th August, 
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ABSTRACTS OF SPECIFICATIONS. 


2727. Propucixe Ons Fey Sutpnurovs Acip, R. P. Pictet, Geneva.— 
Dated rd August, 1 
The claims of this aie specification are, First, the mode of manu- 








facturiug liquid = urous acid substantially as described and shown on 
sheet 1. —— of liquid oe ee in Geesing 
machines substantially Thirdly, urrangement 

freezing apparatus substantially as Spesdeumthetond — 4 on sheets 2 and 3, 


2740. Exvecrric Raitway Sionatiine Arraratus, W. Clark, Chenpery- 
lane.—A communication from Rousseau, New York. Dated 4 
August, 1875. 

The invention relates to improved 


electric for operating 
railway signals from two or more different points cans of a single 
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Ava. 27, 1875. 








electro-magnet, so that when the circuit is established through the said 
electro-magnet by an train or otherwise, its armature will 
be attracted and cause the signal to be displayed, while when the circuit 
is again establishe? by the same train after it has passed the signal and 
vealed the second instrument or otherwise, the clectro-magnet will once 
more attract its armature and cause the signal to be moved out of sight. 
The invention is equally applicable to audible and visible signals. 
277%. Prrman orn CoNNECTING-ROD BEARINGS FOR HARVESTING AND 
OTHER MACHINES, Lake, Southampton-buildings, London.—A 
communication fom G. W. Harrison, Lausing, U.8.—Dated 5th August, 


1875. 

The object of this invention is to provide an elastic backing to the 
boxes or bearings of a pitman so that the parts may be relieved from the 
strain of sudden shocks. 

294. Cup anp Batt Joint ror CHANDELIERS, W. @. Cannon, London-road, 
Southwark.—Dated 26th January, 1875. 

This invention ists in an arrang t at the bottom of the cup, 
viz., a box to contain a vulcanite or leather _ < washer held in by a 
cap screwed to the cup. The ring or washer to be large enough to allow 
the tail piece or suspending rod to pass through freely, but smaller than 
the hole in the bottom part of the cup. 

465. Sevr-Actinc Tempves ror Weavine, & Bury, Accrington.— Dated 8th 
February, 1875. 

The invention relates to the construction of that class of self-acting 
temples used in power looffis for weaving, which consist of a es 
roller extending across the whole width of the piece, and provided wit! 
a number of points or needles at or near each end for entering and 
distending the selvage of the cloth. 

467. Seinnine Sitks, &e., F. A. Greenwood, Ilkley.—Dated 8th February, 
1875. 

Improvements’ on the twisters named in specification No. 1000, a.p. 
1872. The twister has a socket in which the spindle end is fitted to 
slide freely, and its position is regulated by a set screw. At the end of 
each twister there is an eye through which the material is passed. 

468. Lamps, 7. Martin, Guildford.—Dated 8th February, 1875. 

This invention relates to oil lamps, such as those described in'Tandy and 
als. specifications, Nos. 648 and 3540 of 1872. According to one of the 
improvements the air tubes to the burner are extended up to the top of 
the lamp casing, passing in notches at the back of the oil tank and com- 
municating with an air chamber formed outside the casing. Air holes 
are made in the casing below the oil tank to allow of a current of air to 
cool the tank. According to another improvement the air tubes communi- 
cate with a small air chamber formed either on the top ef the reflector or 
outside the casing at the level of the reflector. This chamber has holes 
for the admission of air which enters it from hotes made in the lamp 
casing at some distance from the chamber. The latter improvements are 
also applicable to the patentee’s former patents, Nos. 3247 and 3838 of 
1874. 

469. Grappirs ror Drepcers, W. J. Holroyde, Philadelphia,—Dated 8th 
February, 1875. 

The object of this invention is to simplify the construction of that class 
of apparatus employed for excavating under water, which consist of jaws 
to be opened when lowered to the material to be removed, and then 

losed so as to seize the material prior to being raised. 

470 Kwyittinec Macuines, J. H. Cooper, Rotherby, T. A, W. Clarke, and 
BE. Corah, Leicester.—Dated 8th February, 1875. 

This invention has for its object to produce automatically striped work 
(either ribbed or plain) upon circular knitting machines. For this 
purpose they combine with an ordinary circular knitting machine 
apparatus for automatically acting upon two thread guides or layers in 
such manrer that one thread guide shall be threwn out of action at the 
same instance that the other thread guide is thrown into action, and also 
apparatus for automatically cutting the thread that is thrown out of 
action, and for holding the end of such thread until it is again to be laid 
on to the needles, 

471. Harvestine Macaines, W. R. Lake, Southampton-buildings, London, 
—A communication from Oshorne, Auburn, New York.— 
Dated 8th Felruary, 1875. 

The inventor's present invention relates to further improvements in 
the rakes and rake operating mechanism described in the specitication of 
former letters patent, dated February 1%th, a.p. 1872, No, 537. 

472. Fornace-Grates, W. R. Lake, Southamvton-buildings, London.—A 
communication frou J. B. Larkin, Littsbury.—Dated 8th February, 
1875. 

This invention relates to a series of movable grate-bars sustained at 
each end upon cross bars having tongues fitting into longitudinal grooves 
in said grate-bars. The grate-bears are shouted toa rocking bar which is 
fulcrumed in the centre of the grate. On moving said rocking bar on its 
fulcrum the grate-bars vibrate longitudinally, their ends keeping parallel 
with the rocking-bar, The tongue on the cross-bars remaining stationary, 
forming as it were a fixed continuation of the grate-bars, the movement 
of the latter does not create an opening or space at their ends to permit 
the passage of fuel. So, too, the longitudinal movement of said grate- 
bars increases or diminishes as desired the spaces between said bars, thus 
controlling the draught. The grate-bars may extend either longitu- 
dinally, obliquély, or transversely of the grate, the rocking-bar crossing 
them at right angles, and instead of forming tongues on the cross-bars 
the same may be grooved and the tongue placed on the grate-bars, or the 
grate-bars may be hollow and the ridges be changed to studs, which will 
slide or telescope thereinto. 

473. Execrro Dynamic MACHINES FOR OBTAINING METALS FROM THEIR 
Sacts, W. Clark, Chancery-lane.—A coumunication from D. F. Lontin, 
Paris.—Dated 8th February, 1875. 

The invention consists, First, in the utilisation of the whole of the 
electricity produced by an electro-dynamic machine for decomposing 
metallic salts from which it is desired to obtain the metal. Secondly, in 
obtaining most of the metalloids by dynamo-chemical decomposition. 
Thirdly, in producing organic and other chemical products by like means. 
Fourthly, in regenerating spent galvanic batteries by a current from an 
electro-dynamic or dynam hemical hi 
474. CLEANING Botties, 7. W. Wilson, Woodbridge.—Dated 8th February, 











875. 
This said invention relates to apparatus or machinery for cleaning or 
washing bottles, and consists in various novel contrivances whereby this 
operation is effected in a more expeditious, economical, and satisfactory 


manner than has heretofore been practicable. The improved apparatus or | 
machine has a large central tooth wheel geared with pinions arranged | 


around the said central wheel. Each of the said pinions is fitted with a 

bottle brush. In connection with the above described machine the 

inventor employs racks and a vat or tank containing water. Or instead 
of the above he uses a portable tank in which rotates a wheel with 
divisions to receive bottles. 

475. Inxstanps, H Brooks, Canulen Town.—Dated 9th February, 1875. 

The invention relates to means of supplying the dipping cup of ink- 
stands by the action of flexible diaphragms. 

476. Cat or Sicnat Bevt Apparatus, H. Brooks, Camden Town.—Dated 
Oth February, 1875. 

The invention relates to arranging the parts of call or signal bell 
apparatus (such as are set in motion by the unwinding of a spring) so 
that the winding up of the spring and the release of the hammer as 
desired may be effected from the top of the bell, and thereby the applica- 
tion of the bell apparatus to paper weights and other surfaces may be 
facilitated, 

477. Pistons ror Rotary ENoINes AND Pumps, G. Schrebler, Guben, 
Prussia.— Dated Oth February, 1875. 

Shaft is below centre of cylinder, and has a fixed guide cylinder in 
which the piston works ; to compensate for wear and tear at ends of the 
piston a packing disc is interposed between piston and cover, which disc 
can be set up. 

478. Arrtyinc Brakes To Rairtway Enoives AnD Carriaces, W. 8. 
Laycock, Shefield.—Dated 9th February, 1875. 

_ This invention consists in the use of electricity or magnetism for apply- 

ing the brakes to railway engines and carriages, or to machinery by which 

the said brakes are applied. 

480. Compinc Woot anp orner Freres, C. Bradley and J. Campbell, 
Brad ford.— Dated 9th February, 1875. 

This invention relates to employing two or four circular nips fitted 
between an ordinary comb or other circular rotary comb and an inner 
smaller circular comb ; the nips bring the tufts from the outside feeding 
comb to the inner smaller circular comb, leaving clean fringes or fibres 
inside the circle of the teeth or pins and leaving the noils on the outside ; 
drawing off rollers and dabbing brushcs are employed; or the inner 
circular comb can be used for feeding and the outside circular comb for 
delivering. The circular racks are made of homogeneous malleable iron 
on which fit brass circles having the teeth or pins. 

481. Rotary Pumes, J. W. Lee, Cambridge.—Dated 9th February, 1875. 

The features of novelty consist in so arranging the interior as to do 
away with the necessity for cams or eccentrics. 

482. Renperinc Timper Impervious To DRY Rot anv Decay, 7. Jones, 
Calstock.—Duted 9th February, 1875. 

The object of this invention is to render timber for building and other 
»urposes impervious to dry rot and decay and also uninflammable. This 
s done by impregnating the timber with a hot solution of tungstate of 

soda. The solution should be of a vertain specific gravity. Subsidiary 

details are described in the provisional specification. 

486. Iuirations or Leatuer anp Fasrics, W. R. Lake, Southampton- 
buildings, London.—A communication from C. H. Knelles, New York.— 
Dated 9th February, 1875. 

This invention consists in a process for preparing the moulds to be used 





in produ imitation leather, morocco, damask, 1nd such other fabrics 
as are pore $ to in the specification of letters patent granted to William 
Bell, the 16th day of December, 1874, No. 4343; and for producing the 
fabric from such moulds, 
487. Savino Lire rrom Surpwreck, A. C. Whyte, Glasgow.—Dated 10th 
February, 1875, 
The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 
488. Removino GREASE IN THE MANUFACTURE OF TIN-PLATES OR TERNE- 
pLates, B. Trottier, Hennebout, France.—Dated 10th February, 1875. 
This invention relates to an improved process and apparatus for remov- 


5065. Seir-actinc CounrEeRBALANCING APPARATUS FOR CRANES, W. G. 
runner, veh-street, London.- A communication from Messrs. 
Schnabel and Henning, Bruchsal.—Dated 11th February, 1875. 

The invention consists of an arrangement of levers and con: rods 
or links in connection with the jib, whereby the load suspended to such 
jib is caused to sbift a movable weight into such a position behind the 
centre or pivot of the crane as to counterbalance the said load suspended 
to the jib in front of such centre or pivot. 

506. Iycreasive THE ADHESION or Locomotive WHEELS.ON RaAILs, P. 
Jensen, Chancery-lane, London. — A communication from E. Burgin, 
Basle.—Dated Uth February, 1875, 

axle is covered with coils of insulated copper wire, 





ing from tin and terne plates the grease used in the process of fi 
turing them, and at the same time polishing the plates. The sheet 
covered with grease is introduced through a slit into a case, where it is 
seized by two rollers, which pass it between two eylindrical brushes 
revolving at great speed in a compartment containing flour tantly fed 
in from a hopper above the brushes; leaving the brushes, the sheet 
into a guide and thence between two other rollers. The sheet on leaving 
these latter rollers is freed from grease, but aye still sprinkled with 
particles of flour is passed into another apparatus, differing from the first, 
only by substitution of skin or leatber covered rollers for the brushes, 
and is then finally polished. The flour is carried by an endless cloth 
into a back compartment of the case or trough, and is constantly raised 
to the hopper by an archimedian screw or other elevator. The apparatus 
works continuously and automatically. 
490. Srorpers ror Borries For AERATED Liquips, Z. Valle’, Liverpool.— 
Dated 10th February, 1875. 
This invention consists, First, of an internal stopper, being a short stem, 
one end of which being the top thereof, is formed with a head of size to 
8 through a bottle neck; the other end or bottom of the plug developes 
nto a hollow cone, the base of which ia of diameter equal to the head of 
the stopper. At the apex of the cone there is a groove or cap so made as 
to hold an india-rubber washer, which covers the surface of the cone. 
Stoppers are by preference of metal, and so made that the head being the 
heaviest part thereof, the stoppers always fall in position for stoppering, 
namely, with the head downwards, the vone and india-rubber washer 
effectually stoppering the bottle. Secondly, a bottling apparatus being a 
frame, which carries a reversible bottle holder so that the bottle may 
- ir.verted after filling to allow the internal stopper to fall into posi- 
tion. 
491. Firerroor Froorinc, R. Swarbrick, Manchester—Dated 10th 
February, 1875. 

The object of this invention is to make a strong economical and shallow 
—— flooring with a plain flat ceiling. The invention consists princi- 
pally of a peculiar combination of wrought iron or steel girders or joists 
supporting a series of slabs or tiles of stoneware or other suitable 
— to form the ceiling, and filled in with concrete to form the 

oor. 
493. Mettina, Rerininc, CONVERTING, AND PuppLING Iron, W. Middle- 
ton and P. Hayward, Leeds.—Dated 10th February, 1875. 

Between ordinary puddling furnace and chimney there is a retort for 
containing the cast metal before conveying it to puddling furnace, the 
metal in retort being heated by waste heat from puddling furnace. For 
refining they introduce a blast into retort. 


404. Painters’ Easers, P. Jensen, Chancery-lane, Londow.—A communi- 
cation from H. Baumotte, Diisseldorf.— Datel 10th February, 1875. 

Hand rest or ruler is suspended in steel bands passing over pulleys 
on the drawing board and counterweighted; the drawing bvard is 
suspended in a cord passing over a pulley on the easel and counter- 
weighted. 

495. Compositions Fox Makino INKsTANDS, Picture Frames, Dress 
Fastentinas, &c., S. Cole, Edgbaston.— Dated 10th February, 1875. 

This invention consists of compositions made and treated in the 
following manner. Fora black composition the following materials are 
taken—12 parts by weight of gas tar or tar varnish; 12 parts by weight 
of whiting, or chalk, or clay; and 12 parts by weight of lamp black or 
vegetable black. Theso materials having been thoroughly mixed and 
converted into a plastic or pasty mass, the mixture is consolidated and 
hardened by rolling and drying. To give toughness to the composition 
short pieces of fibrous materials may be introduced into the composition. 
The articles are made from the composition by stamping them in stamps 
or presses and varnishing and polishing them, For a coloured composi- 
tion transparent varnish or the waste or refuse of transparent varnish is 
used in place of gas tar or tar varnish and in addition to the whiting or 
chalk or clay a powdered pigment of the required colour is used. 


497. Raisine, Trpprne, AND Lowerino Trucks, R. A. Marillier, Kingston- 
upon-Hull.—Dated 10th February, 1875. 

This invention relates to apparatus consisting of two hydraulic lifts 
placed by the side of the quay. The one has a platform on which a 
oaded truck is raised, with swivelling rails fer tipping the truck by 
means of a chain worked by the ram of an inverted hydraulic cylinder. 
The other platform when empty is raised by hydraulic pressure, but 
when it receives the empty truck it descends, forcing back the water, 
the speed of descent being regulated by a governing valve. Between the 
lifts is a space where is arranged the shoot for delivering the contents 
of the trucks into a vessel alongside the quay. Over this space the trucks 
are run on rails from the one platform to the other, and such trucks as 
open at bottom are there diacharged. 


498. OreratinG with INDIGO IN THE PRINTING OF Faprics, 7. Holliday, 
Hudderajield.—A communication from A, Schultz, Paris.—Dated 10th 
February, 1875. 

The invention relates to fixing colouring matter when employing indigo 
in the printing process by a steaming process, and consists in the use of 
indigo white and oxide of tin or salts of tin and an alkali and gum for 
the purpose. 

499. Bieacaine Faprics, 7. *Holliday, Huddersfield.—A communication 
Srom A, Schultz, Paris, —Dated 10th February, 1875. 

The invention relates to effecting the desired bleaching of the fabric 
without the necessity for using caustic lime, as at present adopted. The 
fabric is submitted successively to the action of a weak solution of 
hydrochloric acid, to a washing and boiling in solution of resin soap, 
to chloride of lime, to*a further weak solution of hydrochloric acid, 
with washings in water between the operations. Some of the pro- 
— may be repeated, and the proportions and relations may be 
varied, 

500. Exrractinc Correr, SILVER, AND OTHER METALLIC Compounns, 
oy So.utions, G. J. Snelus, Workington.—Dated 10th February, 
875. 

This invention for the treatment of solutions relates to the sepa- 
ration of the silver and gold as well as to the precipitation of the copper 
contained in such solutions, whether obtained directly from ores or 
otherwise. 
om. Sewiya Macuines, H. J. Petit, Brussels.—Dated 10th February, 

875. 





This invention relates to that class of sewing machines in which certain 
parts of the mechanism, such for example as the needle bar, presser foot, 
and feeder, have imparted to them a relative rotary motion, whereby the 
necessity for meving the material in working and embroidering in any 
pattern with the chain stitch is obviated, since the parts of the machine 
themselves follow the desired outline simply by the act of working the 
crank sages under the table of the machine. The invention consists of 
a peculiar combination of parts by means of which this principle which 
has hitherto been applied to embroidering machines only may be carried 
out with sewing machines in general, so as to obtain a feed in every 
direction, also to embroider with either the chain stitch or the plain or 
quilting stitch upon the braid, and it may be applied to embroidering 
machines, chain stitch, single or double thread, or shuttle machines, or 
to sewing machines of any other description. 


502. Fertivisers, B. Ackerman, New York.—Dated 10th February, 1875. 

This invention relates to the preparation of stable manure in city 
stables by a cheap and expeditious process of forming in bales by simple 
compression and banding. 

608. Corrins, W. Kirby, Derby.—Dated 10th February, 1875. 

The invention relates to forming coffins of various descriptions of basket 
work on a wooden bottom or frame, and securing the lid to the hody of 
the coffin by metal bands, soldered or sealed to prevent illicit opening, 
which bands also serve to receive inscriptions. The object being to 
obtain a light and economical coffin and one which will facilitate the 
decomposition of the deceased. If required these coffins may be made 
water-tight. 

504. Measurine THE Fiow or Liquip, M. A. Wier, Abchurch-lane, London. 
—Dated 11th February, 1875. 

The invention consists, as regards liquid meters in which a spiral vane 
or screw is employed, in arranging a series of guide vanes or curved 
passages for guiding the liquid on to the vane or screw at the most 
advantageous angle. As regards liquid meters in which reci rocating 
pistons are employed, in arranging a piston or plunger with a valve which 
remains closed, whilst the piston or stenger ie being urged forward b 
the liquid, but opens to allow the liquid to pass through the body of each 
piston or plunger duing its return stroke. Instead of a valve being 
adapted to the piston, the piston itself is, according to one modification, 
caused to remain in a position transverse to the direction of motion of 
the liquid during its forward stroke, but to turn edgwise towards the 
current during its return stroke. In another modification a series of 
pistons or vanes ted on spindl diating from a central axis rotate 
in a chamber by the action of the liquid, such pistons or vanes bein 
opened out whilst traversing the acting part of such chamber and olded 
} ~ 4 feathered whilst traversing the other or neutral part of such 

mber 





L tive driving 
the wheels being the poles of a powerful electro-magnet. 

507. Warer-ciosets, J. Broadfoot, Glasgow.—Dated 11th February, 1875. 

In one modification suitable for houses or ships the bottom and outlet 
of the closet basin is cemented into the top of a hem metai 
shell, which is bolted to a reverse hemispherical part formed at the top 
of the soil pi The valve or closing detail is a segmental spherical she! 
inside the iaiutenk casing, and closing up against the top o into 
the casing. In the second modification, which is more especially d ed 
for ships, the upper part of the valve casing is the same as in the first 
modification omits fitted with a similar segmental spherical valve. The 
mouth or top of the soil pipe is enlarged to receive a second valve, which 
is, however, arranged so as to require no additional joints in the 
An inclined valve seat is fixed down on flanges or snugs formed for it 
inside the casing or enlargement, an«. a flap valve is fitted to close against 
the underside of the valve seat. 

508. Steam BoiLer AND OTHER Furnaces, G. R. Wood, Wishaw Iron- 
works.— Dated 11th February, 1875. 

This invention consists in constructing or arranging the.furnace and 
pre connected therewith so that the air for bustion is supplied by a 

an, pump, or other forcing apparatus to the lower part of a column of 
fuel, whilst the fire or gaseous —- of combustion can pass off 
from the bottom or lower part of such column. 

509. Stirrur, W. N. [Hutchi » Wellest 
11th February, 1875. 

The invention consists in the adaptation of an extensible step to a 
stirrup to facilitate the mounting of a high horse. The step is fitted to 
slide within the legs of the stirrup and is retained in position by spring 
catches and closed by means of springs when the catches are released by 
the pressure of the foot of the rider. 

510. Breecu-Loabine Fire-arms, W. P. Jones, Birmingham.—Dated 11th 
February, 1875. 

According to this invention the barrels are constructed with an 
extended lump thereon, which projects from the underside of the breech, 
and this is caused to take into a suitable slot provided in the false breech 
or body of the action, and is held therein when the barrels are closed by 
a bolt taking into or over it. With this arrangement of securing the 
barrels the inventor combines a second bolt for the sake of greater 
security, which works upon the same frame, and is connected to the 
lower or first-mentioned bolt by a small pin, the said last-mentioned bolt 
taking into a recess provided under the rib of the barrels, and thus both 
of the said bolts being on the same frame are actuated by the same move- 
ment, and are caused to fly into their respective grooves at the same 
mement, and thus obtain a motion upon closing or locking the barrels 
which is free from jarring and very even in its effect. 

511. Furnaces anp APPARATUS FOR THE MANUFACTURE OF ALKALIES, 
THE Puppiinc oF Iron, &c., C. J. Schoyield, Clayton.—Dated 11th 
February, 1875. 

The First part of this invention relates to furnaces intended for opera- 
tions in which the materials under treatment are required to be s' 
or agitated, and consists in the application and use, in combination with 
an annular rotating bed, of an improved construction of stirring apparatus 
arranged to facilitate the changing as required of the stirring implements 
which are raised and lowered by means of pinions and raeks carrying a 
frame in which are arranged the actuating wheels of the spindles carrying 
the stirrers or agitators, the whole being so arranged as that during the 
lowering operation the stirrers or agitators are set in motion before 
coming in contact with the materials to be operated upon in the annular 
bed. The Second of the invention relates to furnaces intended for 
puddling iron and for other processes requiring an intense heat, and 
consists in the adaptation and use, in combination with a rotating annular 
bed or trough, of a chamber or vessel in which water is caused to circulate 
in contact with the vuter portions of the rotating annular bed or trough 
in such manner as to prevent its being injured by excessive heating. eC 
Third part of the invention has reference to furnaces designed ‘or the 
roasting of ores and other analogous purposes, and consists in the appli- 
cation and use in combination with a rotating annular bed of plates or 
deflectors arranged in series parallel to each other but in an annular 
direction relatively to the course of the rotating annular bed in such 
manner as at each rotation of the annular bed to change the position of 
the particles of ore or other material under treatment in the bed, and not 
only to turn over such particles of ore or other material, but also to move 
the entire contents of the annular bed nearer to the opposite side to that 
at which such material under treatment Was originally fed in, and 
a to cause the material, after due treatment, to pass out of the 
urnace, 

512. Lockets, A. Dumont and BE. Aljieri, Castle-street East, Oxford-street.— 
Dated 11th Felruary, 1875. 

The features of novelty of this invention consist in constructing lockets 
with leaves revolving on a pin having a secret fastening, two of the said 
leaves being locked together by means of a small ball, which is made to 
pass by a certain motion given to the locket from one cell to another in 
order to open the secret part of the said locket. 

613. Printinc Macuiyes, C. Clinker, Yeovil.—Dated 11th February, 1875. 

This invention mainly consists in arrangements of printing machinery 
whereby an ordinary table printing machine can be fed automatically 
from a reel, as at present used in connection with rotary printing 
machines. Arrangements for cutting the sheets and also working details 
for passing same through the machine to the cylinder are described in the 
provisional specification. 

514. Froatvinc Docks anp Pontoons, J. L. Clark and J. Standéeld, 
Vicloria-street, Weatminster.—Dated 11th February, 1875. 

This provisional specification describes so forming floating docks or 
pontoons that they may be employed for raising vessels out of the water 
and depositing them high and dry on fixed stages. The docks consist 
two sides composed of a series of vertical tubes and of a bottom composed 
of a series of transverse horizontal tubes. The bottom of the dock is by 
preference permanently attached to one of these sides. but the other is 
movable. A series of rows or piles is driven into the water, each row 
being connected at top by longitudinal timbers, and the width or space 
between each row corresponds with the width of the horizontal tubes of 
the dock, so that the whole series of tubes with the vessel upon them 
may be floated in between the piles and lowered, leaving the vessel upon 
the piles. The specification also describes an improved method of shoring 
vessels. The base block is drawn in under the vessel in the usual way. 
The base block carries two shores hinged upon it, which are connected at 
top by a chain carrying blocks of wood or rollers which fit against the side 
of the ship and adjust themselves to its form. An improved block for 
supporting ships is also described, consisting of a cylinder closed at the 
bottom and having a piston working within it. The cylinder is filled with 
sand and the piston rests on the sand. The sand can be removed through 
holes, and the piston is thus lowered. 

515. Water Casks ror Boats, F. B. Dignum, Austin Friars.—Dated 12th 
February, 1875. 

According to this invention boats’ breakers are made of iron with one 
end surface to unscrew and with the bung hole in the other end surface. 
Iron handles are also provided at the ends for persons to lay hold of when 
the breaker is used as alife buoy. 


516. Backs anp HanpLes ror Brusues, D. R. Pearson, Kensington.— 
Dated 12th February, 1875. 

According te this invention it is proposed to make the backs and 
handles of toilet brushes of all kinds of what is known as “toughened 
glass,” that is to say glass which has been heated and subsequently cooled 
in oil. If desired the holes for the reception of the hairs or bristles may 
be cast or moulded in the said backs, or they may be drilled therein as 
found most expedient, 

517. Surpes ror Preventine Sea-sickness, W. Crailey, Ballymarcanlon’ 
—Dated 12th February, 1875. 

A well is formed amidships of the vesse!, wherein a saloon is supended 
working on pivots in an iron frame. At the head and foot of the well, 
which fs preferably of an oblong shape, grovves are formed wherein 
wheels work easily up and down, such wheels being affixed to the iron 
frame surrounding the saloon. Perforations are ae in that portion of 
the ship's bottom immediately beneath the well to allow of the influx and 
reflux of the water, and to obviate the ship's speed being retarded by the 
water within the well a double cut-water is provided in the bottom 
thereof, which serves to divide the body of water within the well in 
whatever direction the vessel's course may be set. 


518. Dryixc, Catcinine, RoastinG, on INCINERATING CHEMICALS, ORES, 
&c., R. Milburn, Hatcham Ironworks, New Cross-road, und H. Jackson, 
Leeds.— Dated 12th February, 1875. 

The inventors employ a travelling chain of scrapers to move the sub- 
stances along a bed over which tho flames from a furnace pass. The bed 
is supported on beams, so that the chain can return below the said bed. 
Some of the scrapers are caused to revolve in bearings in the chain 
links. The chain has a to-and-fro motion in addition to its progressive 
movement, 


519. Tin Prates, 7. Terrell, Penarth.—Dated 12th February, 1875. 








ne, near Bideford.— Dated 








This invention consists in covering the iron plates immediately afte 
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have been properly pickled with a thin deposit of any metal which 
bers flux with tin by the electro-typing t the immediate 


formation of oxide on the plates, and ie y 
with the ordinary dipping 
process. The plates are then pons to molten tin aud drawn out 
through rollers and thusf into at ager ready for packing, without 
further process. To prevent the oxidation of the molten tin the inventor 
places in the pan contaming it a quantity of palm oil only sufficient to 

produce a film on the surface of the tin. 

520. Heatinc Water ror Barus, &c., H. Smith, Glasgow.—Dated 12th 
February, 1875. 
The invention consists in providing a pete egre heater in connec- 
tion with an ordinary open kitchen , such supplementary heater 
so as to be heated altogether or for the most part 


and asserted that, on the contrary, they had denounced the action 
of the men. The resolution of adjournment embraced an agree- 
ment by the delegates that the men should at once resume, and 
should continue their operations until a settlement should be 
come to. What success has attended this resolution will now 


appear, 

At Wednesday's Change in Wolverhampton most of the finished 
iron works of the district were reported to have been brought to a 
temporary stand owing to the general refusal of the men to return 
to work until the question of extras, now under discussion before 
the Conciliation Board, has been settled. That morning the men 
who knew a resolution had been come to on the previous day, at a 

ting of the Conciliation Board, determining that work should 





be 

by the steam generated in the open boiler. This Pp y 

heater is a box of or other suitable metal or material con- 

nected by two pipes with the bath or cistern containing the water 

to be heated. 

521. Propuctne Lerrers or oTHER Devices upon Guass, S. J. J. Kelly, 

Cubitt Town.—Dated 12th February, 1875. 

To produce an illuminated effect on glass, the back of the portion of the 

glass upon which the letters or devices have to be uced, is covored 

with any desired ground or “‘ field ” leaving the letters blank or uncovered. 

Over these blanks are placed thin pieces of mother of pearl, or of other 

lumi shell, fast by any suitable transparentcement. To produce 

an embossed effect, the letters are painted on the back of the glass with 

any suitable transparent varnish, and when dry are gilt. 

522. Artictes or Dress ror Lapies, M. Kosminski, New North-road, 
London.—Dated 12th February, 1875. 

The invention relates to forming boas, tippets, and other neck pro- 
tectors with a spring therein, bent somewhat to the configuration of the 
neck, so that the article = held to the neck aoey by the elastic 
force of the spring without the et for other fastening. A victorine 

ed with a boa thus arranged. A 








or tippet in sometimes com 4 muff, 

eh. md or other bag, is sometimes connected so as to be suspended to 

the hanging ends of such neck protector by swivel or such like means. 

And the fastening of the mouth of a muff- is from the interior of the 

muff, so as to offer increased facility against illicit opening. 

523. Measvurinec Heicats anp Distances, 7. N. Laslett, Charlton.— 
Dated 12th February, 1875. 

This invention consists of an index arm pivoted at oné end to a seale 
plate, the free end traversing round scales marked on a segment of the 
plate. along the arm from the free end to 
the pivot, and is wholly or ly interce by a reflector placed over 
the pivot at an angle of 45 deg. to the line of sight. The plate is adjusted 
in a vertical position by spirit levels, and the index arm vertical when 
the index isat zero. e instrument is adapted to be used for horizontal 
dimensions also. 

624. PerPeTvat ALMANACS OR CALENDARS WITH PENCIL-Casz8 AND PEN- 
KNIVES, &c., R. Howland, Folkestone. —Dated 12th February, 1875. 

In the instance of a pencil case of circular section, tbe numbers of the 
days ofa month, up to thirty-one, are engraved, impressed, or painted in 
consecutive order in parallel rows and a in seven vertical columns 
beginning at No. 1, and ending at No. 31, either on the exterior of the 
pencil case, or on a tube passed, over the same. Above the tablets thus 
arranged is placed a tube or collar, on which the initial letters of the 
several days of the week are engraved, impressed, or painted. e 
almanac or calendar is set for one month by turning until the initial 
letter of the day of the week is above the number which indicates the 
first day of the month. The —- of the tablets and of the tube or collar 
are serrated or otherwise shaped as to enable the latter to retain its re- 
lative position after being set. The tube or collar is kept in position by 
a movable cap. hese urrangements are also applicable to articles of 
polygonal section. ' 
625. Evecrric Tececrapus, G. Allan and J. W. Brown, Leadenhall-street, 

London.—Dated 12th February, 1875. 

The main objects are—(1) to record dots and dashes sent through 
submarine cables at a superior speed, (2) to translate or retranslate 
signals from one circuit to another at a superior speed, and (3) to relay’ 
or retranslate from land to submarine or insulated line without sending 
land line circuit through cable line or vice versa. e improvements con- 
sist :—First, in constructing what they call a contact, preferably of a metal 
bar provided with adjustable insulated platina discs or stops. The said 
bar is free to move in bearings, so as to be acted upon by an armature. 
Secondly, in a disc free to revolve in bearings, preferably on the armature 
above mentioned. Part of the said disc serves as insulator and part as 
conductor ; the ducting portion is provided with a local wire. The 
motion of the disc is adjustable. Thesaid disc bears against a metal sur- 
face also provided with a local wire. Various arrangements equivalent to 
the said disc may be used. Thirdly, in the use of compensating springs 
in combination with the inventors’ movable contact, acting one against 
the other, and so adjusted as to maintain the armature of a relay or its 
equivalent in any required position. The springs and magnet act on the 
armature so as to compensate each other's action ; one spring only may be 
used, Fourthly, in connecting two circuits outside the relay or pecker, 
and connecting the armature of the relay er pecker to the line. The for- 
ward stop of the relay or pecker is connected through the right-hand 
electro-magnet, and the back stop through the left-hand electro-magnet, 
or vice versa, to the opposite poles of the battery, the centre of the said 
battery being carried to earth. Fifthly, in connecting the receiving relay 
or pecker through its armature or equivalent to a receiving battery. The 
centre of such battery is connected to earth, and the extreme positive 
pole to the right-hand stop of relay or pecker, and the extreme negative 
pole to the left-hand stop, or vice versa. Sixthly, in winding the relays 
differentially. Seventhly, in using two arms pivoted one on each side of 
an armature or its equivalent, of a relay or pecker or the equivalent of a 
relay or pecker, the said arms being pla angularly in relation to the 
armature but in the same plane. The free ends of the said arms are con- 
nected together by a bar which es freely through a hole or slot in the 
armature. The ends of the said bar serve as contact | ag mn and a parallel 
bar passes through the armature, and has the ends touching the arms 
above described. Stops are provided, and compensating springs are 
attached to the armature. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On Monday last a new scale of wages throughout the finished 
iron trade of South Staffordshire came into operation. The men 
had accepted the drop of 6d. vd ton and 5 per cent. respectively, 
making puddlers’ wages 9s., subject to inquiries made with a view of 
giving them equal advantages with those said to be possessed by 

puddilers in the North of England. Upon this head the masters 

ad offered to make the concessions following :—(1) Arrangements 

to be made which will prevent the forehand by ms leaving his 
furnace during the drawing of his heat ; (2) puddlers to be supplied 
with fettling, scraps, and scale, by the employer, and also the mill 
furnacemen with sand and flue-cinder, run from the furnace and 
to be taken away at the loss of the employer ; (3) the puddlers not 
to be called — to remove the tap-cinder from the neck of the 
furnace on Mondays, nor to be permitted to knock down any of 
the brickwork where the furnace requires to be repaired, nor to 
cut away any of the cinder when the jamb, the bridge, or bottom 
plates require to be changed, unless such labour is caused by the 
manifest neglect of the workmen; (4) that, in lieu of prize and 
under-hand money, as stated to be paid in the North, the existing 
extras for doubling now paid in this district shall be continued. 

These terms were officially proffered the masters to the men 
at the meeting of the Conciliation B in Wolverhampton, on 
Tuesday, when they were rejected, and a long string o' —_ 
advantages by the men in the North was read out. ter 
much debate, and when the masters had pressed that the men 
should declare in a business shape what they wanted more than 
the masters offered, the men proposed that the masters’ proposition 
should comprise also the three following concessions :—(5) Under- 
hand puddlers to receive from the office threepence each per turn 
for every complement of heats ; (6) shinglers and forge rollers to be 
allowed sixpence per day, or night, for each furnace standing; (7) 
puddlers to commence ages at five o’clock and cease charging at 
three o’clock, both on the day and night turns, and any puddler who 
is working six-heat iron, who is unable to get out five heats and charge 
his'sixth heat before three o’clock, in consequence either of the quality 
of iron, fettling or coal (providing he has not been guilty of neglect), 
to receive compensation for loss of heats. This offer by the men was 
not agreed upon till late in the day, and by that time some of the 
masters had had to leave. The question was therefore left open 
until Monday next. Unhappily, the bulk of the ironworkers had 
virtually taken the question out of the hands of their representa- 

tives on the Conciliation Board, by not having resumed work on 

Monday. Of this action the masters loudly complained to the 

delegates, who denied that they had had any hand in the stoppage, 





be resumed pending the settlement, refused at leading works in 
different parts of the district to comply. It was asserted by iron- 
masters that in such cases the great majority were led by a very 
small minority, who do not hesitate to enlanger the safety of the 

iliati thod of adjusting disputes in the iron trade, 
through which hithertoso much good has come to both men and 
masters and to the whole district. Here and there works were said 
to be fully on, but such works are not of first magnitude ; and 
instances were mentioned in which parts of works were in opera- 
tion. 

What the ironworkers are doing tended to check business, and to 
the diversion to other districts of certain orders requiring 
immediate execution. But, on the whole, there was not much 
falling off in the amount of business done in either the finished or 
the pig iron branches, and prices cannot be said to have weakened; 
on the contrary, they were slightly firmer in some brands than 
they were last week. Only little iron is, however, being made 
either in the mills and forges or at the ironworks compared with 
the quantity usually turned out at this time of the year. 

The competition kept up by Belgian makers has led Mr. Farn- 
worth to explain that his name was not likely to be found on the 
books of she Belgian works he visited, because he went in company 
with others belonging, like himself, to an English scientific institu- 
tion, for which one person, as is customary, signed. At one of the 
works named by his Belgian critics, he pointed out to the people 
in charge why the tin plates they were making were not of the 
quality they desired. 

The comparative deadlock at the mills and forges was the theme 
upon all sides on ’Change in Birmingham to-day—Thursday. 
A few masters reported the resumption of work on the previous 
night; but others were unable to state that their men had thought 
better of the course which they had been pursuing earlier in the 
week, Instances were cited in which employers were paying their 
men the old rate of wages to secure a continuance of opera- 
tions at their works; but the instances were not of magnitude, 
Nevertheless, the extras which the masters will have to give will 
involve a greater payment on the whole than if the old terms 
should be reverted to. But the extras are likely to be preferred 
by the employers, since to revert to the old scale would be to 
admit that the — of the Staffordshire puddler is worse by 
6d. a ton than that of the puddler in the ‘North of England, and 
so to establish a precedent, which, in the event of certain inde- 
pendent actions by the Northern iron trade, might tell against 
Staffordshire. That the Southern puddler was worse paid than 
the puddler in Cleveland leading ironmasters denied. Much dis- 
appointment was an that the principle of conciliation was 
held with so light a hand; but views were this afternoon exchanged 
by prominent ironmasters which should have the effect of facili- 
tating an arrangement, when, on Monday next, the Conciliation 
Board reassembles. Still, if the puddlers, the shinglers, and the 
forge rollers should be ified, it will remain to be seen if the 
mill furnacemen and the mill-rollers will have been appeased, 
since these are expected to resume at the drop of 5 per cent., while 
concessions in extras will be made to the forge hands which will 
render their position even better than it was when 9s. 6d. a ton 
was the crucial wage. And it is significant that the ient 





Although trade peaey is still quiet and inferior classes of fue 
continue a drugin the market, the improved feeling in the bette 
classes of coal which I have noticed in previous reports is main 
tained, and colliery proprietors who a week or two ago were willing 
to make concessions of 6d. or 9d. per ton to secure contracts are now, 
so far as best coals are conce: , generally firm at their list rates; 
stocks are still being put down, but not to any material extent 
except in inferior classes of coal. In the Manchester market there 
has a better demand for house coal, and in the burgy trade 
although there is stiil some underselling, a steadier tone is manifest 
consumers exhibiting more disposition to cover their forward 
requirements. In the West Lancashire district there isa tolerably 
good demand for such classes of coals as the Arley and Pemberton 
seams, which are firm at late rates; good slack continues scarce, but 
common sorts are plentiful in the market and common coal is 
difficult to sell. Trade is slightly improved in the St. Helens 
— and there is not quite so much coal going down in 
8 

There have been a few more inquiries on shipping account, but 
shipments, both coastwise and for export, are still very limited. 
One or two large firms have now some very heavy stocks in Liver- 
pool, but these, apart from the dulness in trade, are due toa desire 
on the part of the colliery proprietors touvoid a recurrence of the 
inconvenience and delay experienced last winter in the railway 
transit of coal from the pits, and they have consequently been 
stocking in the yards instead of at the collieries. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A very decided stand in favour of a further advance in prices was 
made by makers on ’Change at Middlesbrough on Tuesday ; it was 
known that there were a number of inquiries from abroad, and that 
several vessels were in the Tees ports waiting cargoes of pig iron ; 
and sellers made this a peg upon which to hang a claim for improved 
quotations, Their resolute standing up poy rates was not 
without success. Business was done at 51s. for immediate delivery, 
which is a higher figure than any that has been paid for some con- 
siderable time. Officially prices were quoted at 52s, and 52s. 6d. 
for No. 3, but I have not heard of any sales at this figure, and if any 
did occur they must have been of trifling importance. At the same 
time it is noticeable that makers k of their prospects with more 
hopefulness. There is a growing feeling that the downward tenden 
of prices has been arrested, at least for some time to come, and 
shall not be surprised to find that manufacturers, encouraged by 
this little ‘‘ spurt,” will be induced to go more largely into manu- 
facturing operations, and produce iron for stock. If this course 
were adopted it would probably defeat the end aimed at. If stocks 
were beginning to show a continued increase week by week and 
month by month, prices would again begin to fall, and there would 
be renewed scope and encouragement for the operations of the 
“bears.” Ata time so critical, therefore, and when the indica- 
tions of improvement are not such as to offer any guarantee of per- 
anaes, makers would do well to play their hands cautiously, and 
above all things they should be careful not to overreach themselves 
by so far increasing their production as to throw upon the market a 
larger quantity of iron than is necessary to meet current demands. 

hese observations are suggested more particularly because of 
certain doubtful, if not illusive expectations that have been held 
out to induce confidence in a speedy revival of the ; ig iron trade. 
It is quite on the cards that such a revival may take place, but it is 
not yet so ——- as to be fidently depended upon, and it 
must not be forgotten that trade has not yet been so far influenced 
by reaction as past experience would seem to lead us to expect. 
Approaching as we are to the close of the shipping season, the 
present is above all others, the time when a brisker demand than 
usual might be expected; but as one swallow does not make a 
summer, - it would be unr ble to anticipate that a slight 








sod 





- jealousy between the forge and the mill hands has again broken 


out, and has had not a little to do with the suspension of work. 

The outlook upon this wages question was regarded as anything 
but cheering, and virtually stopped all b worthy of note. 
Prices were strong for all good Staffordshire and other English 
irons and ores. 

Best coal, likewise, was firm, and common was easy and abun- 
dant. A meeting of Warwickshire mine owners was held this— 
Thursday—afternoon, and steps were taken which will have the 
effect of limiting the further duration of the colliers’ strike in 
that county. 

There is little alteration in the general state of the Birmingham 
and district trades, 

Galvanising firms are actively engaged, both upon sheets and iron- 
braziery goods, alike for the home and also for the foreign markets. 
Australia and New Zealand stand first upon the list of export 
customers, and the money and the accounts thence are forthcoming 
with more regularity than was some time ago feared. 

A fatal boiler explosion took place at the Brookhouse Colliery of 
the Chatterley Iron and Coal Company, North Staffordshire, on 
the 18th inst. Two cylindrical boilers were, at a pressure of 40 lb., 
supplying two 22-horse power winding engines, when the end of 
one boiler was blown out and carried a considerable distance, One 
man was killed, and others were seriously injured. Upon this end 
a new plate had been riveted only a fortnight before the explosion. 
but the boiler seemed perfectly sound, and is said to have contained 

lenty of water at the time of the occurrence, A coroner’s inquiry 
oe been opened and evidence taken. As no witness, however, 
could decide the cause of the explosion, the inquest has been 
adjourned. 

A company is being formed for the acquiring and working of the 
concern of Joseph Wright and Co., known as the Neptune Forge 
Chain, Anchor, and Engine Works, Tipton. The a required 
is £50,000, which it is proposed to raise by 5000 £10 shares. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

DuRING the past week there has been a slight upward tendency 
in the value of some classes of foundry pig iron, but any advance 
in prices simply has the effect of checking sales, which are already 
of a sufficiently limited amount, and there is really no actual 
improvement to report in the general trade of the district. There 
was only a small attendance at the Manchester weekly market on 
Tuesday, and very little fresh business of importance was reported. 
Makers of pig iron, however, incline to more firmness in their prices 
and seem more dis to sell only for early deliveries, so that 
there is some difficulty in getting quotations for deliveries extending 
over the next three or six mont. Lancashire makers, notwith- 
standing that they are being undersold by the Cleveland and 
Derbyshire makers, do not seem at all disposed to give way in 
their prices, which remain at about 63s, per ton for foundry, and 
about 61s. per ton for forge qualities of iron delivered in the Man- 
chester district. They are, however, doing very little business, and 
it is only the present limited production that prevents a consider- 
able accumulation of stocks. In Middlesbrough makes of foundry 
iron prices have been a trifle stiffer, No. 3 delivered in this district 
being quoted at 58s. 9d. per ton, but forge numbers show no im- 
provement, and are still offered for — at as low as 54s, 9d. 
to 55s. 9d. per ton. There has been very little passing in manu- 
factured iron, and prices are without any material change, ordinary 
bars delivered being worth about £8 5s, per ton, and puddled bars 
about £5 14s, to £5 15s. per ton. : 

The various ironworks are still very indifferently supplied with 
orders, and at present there is but little sign of improvement. 
Forge proprietors are now mostly working merely from hand to 
mouth, and founders are ipower ye & " 

In the coal trade of this district there seems to be firm grounds 
for believing that the depression which has prevailed for a con- 
siderable period has now at least posed the lowest point, 





Pp dis the herald of continued and increased pros- 
perity. The ironmasters of Cleveland are eagerly watching the 
course of events. They have already largely reduced their normal 
pacity of production, and they are med themselves to take 
at the flood the next tide that begins to flow in upon them. Inthe 
meantime they are doing a very unsatisfactory, if not an absolutely 
losing business. Some of them are committed to large contracts 
for the disposal of pig iron at 50s, for No. 3, and it is universally 
admitted that no profit is practicable at such a figure. Shorter 
contracts, however, are becoming more and more the rule in 
Cleveland. When the great inflation of prices took place in the 
latter part of 1871, and early in 1872, some North of England 
manufacturers were so handicapped with contracts of long standi 
that they were prevented from taking advantage of the improv 
price; and I have positive knowledge of one case where a large 
firm were supplying No. 3 pig iron at less than 50s. a ton, when the 
market price for that quality was over 100s. Experience has since 
induced manufacturers to adopt shorter contracts as more safe and 
equitable in the long run, and on this account it may be assumed 
that so far asthe realised price is concerned, all the pig iron- 
makers in Cleveland are now pretty much on the same footing. 

The creditors of the unfortunate concern of Thomas Richardson 
and Company have carried out their purpose of liquidating the 
estate by arrangement. In the case of the West Hartlepool Iron 
Company, an application was made to Vice-Chancellor Bacon 
by a ———s creditor with claims to the amount of little 
over £3 for a compulsory winding up, and this was 
granted in defiance of the wishes of the other creditors, repre- 
senting in the aggregate claims to the amount of over 
£120,000, who wished a voluntary liquidation. The difference 
between the two modes of winding up is necessarily very consider- 
able. In the one case everything must be done under an order of 
the court, and in a compulsory manner, in the other, the creditors 
have it in their option to make such arrangements as will best 

uare with their own interests, It is not yet definitely settled 
what will become of the West Hartlepool Ironworks. The es- 
tablishment is of very large extent, and is laid out with every 
modern appliance and improvement. It is, however, understood 
that negotations have been in progress for the uisition of 
the works by Mr. Isaac Lowthian Bent now M.P. forthe Hartle- 
pools, whose great works at Port Clarence are only three or four 
miles distant, and on the same side of the Tees. 

The difficulty which has taken place between employers and 
employed in the iron trade of South Staffordshire and Hast Worces- 
tershire, owing to the alleged failure of the Conciliation Board to 
— the conditions under which work should be resumed on 

onday of this week, when a new arrangement of came 
into operation, has not extended to the North of England. Here 
the ironworks generally are working with regularity, under the 
terms of the resolutions recently agreed upon between masters and 
men connected with the Arbitration Board. and under which it is 
provided that 9s. per ton shall be paid for puddling until the close 
of the present year. 

A curious dispute has occurred at the Britannia Ironworks, 
Middlesbrough. On Monday of this week the whole of the men 
and boys, who had been holding a holiday during the previous 
week, on account of Stockton races, returned to work at their 
usual rate of wages, but on Tuesday the lads employed in wheeling 

es suddenly struck for an advance of five per cent., and the 

bank men suspended work at the same time, pending compli- 
ance with this demand, for a rise of 8d, and 1s. day. In con- 
a ge of this unwarrantable eonduct the whole of the Britannia 

orks, employing about 1200 han 

On the afternoon of that day a m 
in the strike was held at the works, and it was resolved to render 
pee eomnes bp Sp Saaee, so as to enable the works to 
be recommeneed ; and it is con’ tly expected that operations 
will be resumed towards the end of the t week, 

A vessel to be employed between the Tyne and the Dutch ports 
was launched on the former river by Messrs. C. 8. Swan and Co, 
on Saturday afternoon last ; and since the date of my last report 
Messrs, John Readhead and Co., of South Shields have launched a 
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screw steamer, 205ft. by 29ft. Gin. by 16ft. 9in., intended to trade 
See at at Sas Wee ate 

ing on e 8 e Wear and the in 
the Tees Messrs. R. Dixon and Co. have four vessels on hand, 
including a boat for her Majesty’s Government, and at Stockton 
the shipbuil works of Pearce and Co., and J. Richardson and 
Co., are doing a tolerably good trade. 

The coal trade remains dull. A further fall has lately taken 
place in the price of coke, which is now quoted at 11s. 6d. to 13s. 
at the ovens. Coke producers find it difficult to dispose of all their 
stuff, and in some cases a number of ovens have been put out of use. 
Coal hy all kinds is in meagre request, and prices are barely main- 
taine 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been a little more activity in several branches of the 
iron trade this week, owing, as appears very probable, to the small 
quantity of work done last week. There is still a moderately good 
t ge of ironstone and ores being brought into South Yorkshire 
and North Derbyshire for the use of the furnaces, Lincolnshire and 
Northamptonshire being the producing districts of these raw mate- 
ials. In North Lincolnshire a great development is going on in this 
respect, particularly on the large estates in the neighbourhood of 
Frodingham owned by Mr. Rowland Winn, M.P. here not only 
are the iron mines being conducted on a large scale, but a number 
of blast furnaces have sprung up within the last year or two, and 
others are now in course of being constructed. So rapid, indeed, has 
been the growth of the locality that it is quite within the bounds of 
rossibility for a second Middlesbrough to be founded in the place. In 

lid-Lincolnshire, too, immense deposits of ironstone and limestone 
have been opened up, or rather are now being opened up, by the 
construction of the new line of railway from Louth to Lincoln, 
these deposits being at no great distance from the sea and, com- 
mercially speaking, within easy distances from the ports of Boston 
and Grimsby. In addition to these facts—which are not without 
a good deal of interest for this and other neighbouring iron dis- 
tricts—it may ve mentioned that coal has been reached in the trial 
borings near Swinderby, not far from Lincoln, at a depth of about 
1300ft. Hence, with coal and iron, it is believed that Lincoln 
itself—already famed for its agricultural implement works—will 
make great strides forward, and that the coal field of the county, 
if opened out on a large scale, will prove a formidable competitor 
to that of South Yorkshire for the London trade. This eventuality 
is, of course, as yet a matter of the future, but it is not the less a fact 
of pretty certain occurrence. Pig iron here has been weak, and is in 
such abundant supply that the producers of the surrounding district 
are making efforts to find other markets for their output by pushing 
into Staffordshire and Lancashire with a fairly proms 5 mcm tg pig at 
about £3 5s. to £3 7s. 6d. per ton delivered. The current figures for 
hematites are about the following: Ma rt Hematite, No. 3, 
77s. 6d.; No. 4, 77s. 6d.; No. 5,M. and W., 77s. 6d.; Maryport 
Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 77s. 6d. per ton, 
less the usual discount for cash. Millom Bessemer, No. 1, 80s.; 
No. 2, 77s. 6d.; and No. 3, 75s.; ordinary, No. 3, 75s.; No. 4, 74s.; 
No. 5, 75s.; mottled, 80s.; and white, 75s.; all per ton on the 
t 'y four ths’ term. Foreign irons are 4 selling slowly. 
owing to the quietude of the file trade, although there is as ueua’ 
a steadily good inquiry for special brands of Swedish bars suitable 
for steel making purposes. Swedish pis iron is £6; rolled horse- 
nail rods of ordinary sizes, £17; rolled rounds, £17 10s.; ordinary 
rolled bars up to 2in. square, £16 10s.; hammered bars of ordinary 
sizes up to 5in. wide, £16 10s.; special qualities for machine 
purposes, £17 10s.; short bars of about 100 to the ton, £15 10; 
similar bars in ordinary lengths, £16; and assorted lots, £16 10s.; 
all with the usual allowance of two and a-half discount for cash on 
delivery. . 

The steel trade, as a whole, is now tolerably well employed. 
There is no pressure in any one instance, but the principal esta- 
blishments devoted to the production of best steels are doing a 
fairly good amount of work, and are likely to do so for a length of 
time to come. The demand is, to a great extent, for the best 
descriptions ‘of tool steel, or of steel for specific purposes. Common 
steels are now neglected in favour of Bessemer material, which is 
obtained at a much lower price, and answers equally well where 
no great strain is made upon its ductility or temper. A consider- 
able proportion of the steel wire, rods, sheets, or plates is sent to 
the United States, some of the manufacturers of tools, &c., there 
ranking amongst the most regular customers of Sheffield firms. A 
letter from New York, dated August 11th, states that, once more, a 
decision has been arrived at there on the question of the levying 
of the import duties on various kinds of steel. This time the 
appraisement is in favour of the importer. As to the extras and 
small sizes of bar steel, where the small sizes are below 20 per 
cent. of the total, the invoice is to be passed out at regular rates, 
if passed out altogether. Where the quantity is more than 20 per 
cent. extra, it is to be charged on both “‘ extra large” and ‘‘small.” 
The difference in regular sizes from the extras is that the former 
are 3 cents per lb. and the latter 34 cents, as well as 10 per cent. 
ad valorem. The same communication states that the American 
steel and iron trades are very dull, although there is a general 
confidence that the month of September will bring with it a resto- 
ration of business briskness, There is still a steady sale for good 
Sheffield edge tools for markets in almost every quarter of the globe. 
Australia continues to figure as one of our best buyers, but goodl 
consignments are also being forwarded to Japan, New Subeel, 
the Cape of Good Hope, India, the West Indies, and some of the 
South American countries. The report of the directors of Samuel 
Fox and Company, Limited, states that the profits on the year’s 
working have been £31,483, making, with the balance brought 
forward, £39,139 available for dividend. Out of this amount it 
is proposed to pay the guaranteed dividend of 10 per cent., 
leaving £15,139 to be carried forward, The directors remark that 
during the past year they have had to contend with greatly re- 
duced prices, especially in steel rails, the manufacture of which 
they have temporarily suspended rather than carry it on at a 
loss. The works of the Stocksbridge railway are progressing well. 

At the half yearly meeting of the Industrial Coal and Iron Com- 

any, Limited, held at Chesterfield on Tuesday, the report presented 
y the directors showed satisfactory progress both at the Wood- 
house and Storforth Lane collieries. During the past six months 
the report says the coal trade has been very bad and the output 
has had to be restricted to the demand; the profit made in the 
half year is £2484. The report of the directors of the Northfield 
Iron and Tire Company, Limited, Rotherham, shows that the net 
profit for the year is £2259, but the directors regret that they 
cannot recommend the payment of a dividend, on account of the 
unfavourable result of the liquidation of the Owen Patent 
Wheel, &c., Company, which owed this company about £1800. 
During the year a 9%in. bar iron mill has been put down, so as to 
enable general specifications to be undertaken. Ata meeting of the 
creditors of Mr. Charles W. Machen, steel merchant, &c., on 
Monday, the liabilities were shown to be £4532, and the assets 
£858. Liquidation was adopted. The annual report of the Peak 
Forest Mining —Lead—Company states that the mine was flooded 
n November last and has not since been worked. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE quantity of business done in the Glasgow warrant market 
during the week has been limited, and prices have shown a 
tendency to fall. A small business was done on Friday forenoon 
at 62s. 9d., but in the afternoon no transactions took place. 
Monday’s market was also idle, with next to nothing doing. On 
Tuesday the market was firmer, with a quiet business at 62s. 6d, a 
month fixed, and 63s. 14d. and 63s. 3d. cash, On Wednesda: 

rices in the warrant market somewhat improved, and a small 
| ai was done in the forenoon at 64s, 3d. cash. To-day 





(Thursday), however, the market was again flat, with a limited 
number of transactions at 63s. 9d. cash. 

The prices of the principal makers’ brands have been well main- 
ained, and in one or two instances slight advances have occurred. 
The following are the quotations :—G.m.b., at G w, No. 1, 
64s.; No. 3, 62s.; Gartsherrie, No. 1, 69s. 6d.; No. 3, 62s. 6d.; 
Coltness, No. 1, 72s. 6d.; No. 3, 65s.; Summerlee, No. 1, 
66s.; No. 3, 62s.; Langloan, No. 1, 70s.; No. 3, 62s; Carn- 
broe, No. 1, 64s. 6d.; No. 3, 62s.; Monkland, No. 1, 64s.; No. 3, 
62s.; Clyde, No. 1, 64s. 6d.; No. 3, 62s.; Govan, at Broomielaw, 
No. 1, 64s.; No. 3, 62s; Calder, at Port Dundas, No. 1, 
69s.; No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 68s.; 
No. 3, 63s ; Eglinton, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Dalmel- 
lington, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Carron, at Grangemouth, 
No. 1, 63s. €d.; ditto, te selected, No. 1, 67s. 6d.; Shotts, 
at Leith, No. i, 71s; No. 3, 64s.; Kinneil, at Boness, No, 1, 
62s. 6d.; No. 3, 60s. 

Stores have accumulated considerably during the week on account 
of the small demand for pigs. The quantity of iron in Messrs, 
Connal and Co.’s Glasgow stores on Monday was 47,243 tons— 
nearly 3000 more than on the same day the previous week. 

The shipments of pig iron from Scotch ports for the week endin 
the 2lst inst. amounted to 11,656 tons, showing an increase o' 
4038 over those of the corresponding week of 1874. The total 
increase in these shipments for the year to date is 88,283 tons. The 
py of Middlesbrough pigs at Grangemouth for the week were 
2930 tons, being 340 more than in the corresponding week of last 
ear. 


I am sorry to say that dulness appears to be overtaking the 
engineering 972 shipouilding trades, upon which iron manufac- 
turers have in recent times depended to a very great extent for 
their orders. For hinery and castings the demand, both home 
and foreign, is not so good as it was, and at not a few works it is 
difficult to find constant employment. No engineering works of 
any great importance have been in operation in Scotland for some 
time, but a number of towns’ corporations are now setting about 
large improvements, which, it is to be hoped, may influence the 
state of trade. There is still a fair output of pipes, and, on account 
of the number of waterworks which are being projected, it is 
believed that this branch of the manufactured iron trade will 
continue to improve The malleable manufacture remains at a 
low ebb, with hardly any near prospect of a favourable change. 
Shipments to foreign ports, from the Clyde, of machinery, cast- 
ings, &c., are, just now, comparatively few and small. 

he house demand for coals in Glasgow and the West of Scot- 
land shows some signs of revival, but the inquiry for shipping coal 
is very sluggish. There is still a plethora of supply, which renders 
the work of the coalmaster an arduous and difficult one to kee 
his pits going. But these gentlemen contend manfully with their 
difficulties, hoping for the dawn of a brighter day. Prices, which 
do not exhibit much alteration, are as follows :—Household coals, 
8s, to 10s. 3d.; steam, 8s. Id. to 10s.; splint, 8s, to 8s. 9d.; smithy, 
14s. The foreign shipments reported last week amounted to 
13,000 tons. In the Eastern mining districts the coal trade has 
improved considerably since last week, a better demand having 
Foe up for all descriptions. A goed business has been done in 
the home trade in household and steam coals, and large cargoes are 
being daily despatched from the various ports. One great draw- 
back to the trade is that whenever it manifests a disposition to 
revive, there is invariably a scarcity of railway wagons for the 
transit of the mineral to the various points of delivery, and this 
difficulty is again experienced at present. 

It is announced that the Coltness Iron Company have given a 
fortnight’s notice to quit te the men employed at their Hallcraigs 
ironstone pits, near Carluke, Ayrshire, in consequence of the 
large supply of ironstone which is lying at the pit-head. That 
supply, it is said, will be sufficient for all purposes for about nine 
months to come. 

The general shipping trade of the Clyde is not so good as it 
was this time last year, there being a large falling off in the 
arrivals, 

An accident, not yet fully explained, has unfortunately occurred 
to the new Victoria Dock at Sesto, the opening of which was 
noticed in THE ENGINEER of last week. A part of the floor has 
been upheaved, and Mr. Harrison, C.E., is of opinion that it has 
been caused by accumulation of water above the line of concrete 
and under the stone floor. He, however, considers that the dock 
may be used by vessels while the alterations necessary to be made 
on the floor are being carried out. 











WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE opinions expressed editorially in THE ENGINEER of last 
week, that the low bank rate of 2 per cent. would in all proba- 
bility tend to the improvement of the iron trade in South Wales 
—— to be signally confirmed. There is more life and hope- 
ulness visible than I have seen for some time, and the only 
difficulty in the way of a moderate resumption of business is price. 
Would-be buyers want rails at £6 10s., and so far as wages run, to 
make rails at £6 10s. would be to lose by every ton that was made. 
But we are certainly on the eve of action. If inquiries continue 
to increase, and practical offers are made, ironmasters will begin 
to take determined action. The market will not come to them ; 
they have waited a long time in hope. They must go to the 
market, and the first step will be to carry out determinedly such 
a marked reduction in wages as to enable them to meet the times. 
I have before advised this in the best interests of master and 
man. There is no use in keeping works idle and men starving 
when rails and bars are wanted, if prices can only be made to 
suit. There was a time in the history of ironmaking in South 
Wales when men at the rolls could earn their £4 a week easily, 
but the men were none the better, as in the majority of cases 
the money so easily earned was as quickly squandered. Long 
prior to this, men, ome assured by old inhabitants, earned in the 
mass about 15s. a week, and then lived better, more regularly, 
and were happier than in the so-called good times. Necessity 


severely through the criminal neglect of 

using naked lights. It is astonishing, co’ ing the 
angen ag wager Parl pa get, that accidents should be so few, but 
be to the greater mechanical appliances in use, 








PRICES CURRENT OF METALS AND OILS. 
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Tue TowER SuBway.—The Tower Subway Company appear to 
be getting on. They have earned sufficient — to leave a 
balance available for dividend of £676 14s. 8d. his will not 
only enable the dividend on the preference shares to be paid, but 
also a dividend at the rate of 4 per cent. per annum on the ordinary 
shares, to be paid in January, 1876. 

PROPOSED INSTITUTION OF MARINE ENGINEERS.—At a meeting 
of members of council of the Associated Marine Engineers, held on 
the 12th inst.—Mr. N. P. Burgh in the chair—the following reso- 
lutions were unanimously adopted : --(1) That in view of the great 
number of persons engaged in the various branches of marine 
engineering, the growing importance of the trade and the great 
interestsinvolved therein, the time has now come when it is desirable 

stablish an institution of marine engineers to watch over and 





will compel a recourse to the lew wages, but as under a ibl 
reduction workmen, by punctual attention, will be able to earn 
from 25s. to 30s. a week, no great hardship will be inflicted. The 
coal trade now being the leading industry of the country, the 
initiative in reduction will be taken by the coalowners, and will 
follow, I believe the next reduction in the price of coal. If coal 
at the port falls as much as 10 per cent., or say, drops from 9s. 6d., 
the present figure for a great many contracts, to %s., then a 
general reduction will follow, and I should not be surprised at 
this taking place early im September. 

I have been at some pains to ascertain what a collier can really 
earn. Last week I gave the statement of a delegate that the best 
colliers could only earn 3s, 4d. a day. As colliers work, losing a 
couple of days a week, many do not earn over £1 in the week; but 
by application 4s. is easily attainable, and a leading colliery 
manager assures me that many can get as much as 6s, a day. To 
a collier who has a son fourteen or fifteen years of age a very satis- 
factory income is obtainable, and that it is had in many districts is 
visible to any one. 

Unionism is again to the fore, and during the next few weeks 
strong efforts are to be made to get the men to join the National. 
The Amalgamated, so far as Wales is concerned, is a dead letter. 

A steady revival is setting in at many of the ironworks. Probably 
before another month is passed we may see a brightening of pros- 
pects from Blaenavon and Ebbw Vale to Briton Ferry and Swansea. 
As regards the ooal trade, excellent business is being done at low 
figures. Buyers insist on coal free fiom slag, and at low quota- 
tions Most of the leading pits are turning out well. At Ponty- 
pridd much rejoicing occurred a few days ago on the recovery of 
the missing 4ft. in one of the principal new takings. The perse- 
verance shown deserved, and I hope will get, marked success, 

A sad accident occurred in one of the Rhondda pits this week. 





protect the interests and welfare of all concerned ; to diffuse sound 
and reliable information by the discussion of practical subjects and 
generally to elevate and improve the condition of the marine 
engineer afloat. (2) That in the opinion of this meeting the 
establishment of such an institution is doubly necessary, as neither 
by the existing engineering institutions and associations, valuable 
as they are in themselves, nor by the press, is attention devoted to 
marine engineers in a degree at all commensurate with their 
position and responsibilities. (3) That as the nucleus of such an 
institution is already to be foundin the Associated Marine Engineers, 
which has been in existence for some time and successfully 
established—formed of a bodyof sound practical men of experience— 
itis desirable that whilst none of its distinctive features be lost the 
association shall be so enlarged in its views and objects as to become 
an institution, to be named the Institution of Marine Engineers. 
(4) That this institution shall give guarded attention to the daily 
increasing tonnage and dimensions of hull, horse power, and 
high pressure steam, all of which necessitate that the marine 
engineer must be scientifically informed on the present and future 
compound engines and boilers, (5) ‘hat witha view to carry out 
the objects proposed in the foregoing resolutions, the leading manu- 
facturers of marine engines, the steam-ship owners, Board of Trade 
engineer surveyors, and the consulting marine engineers throughout 
the kingd nicated with and their co-operation be 
requested, that they be urged to contribute to the establishment 
of such an institution, to become members thereof, and in every wa 
to promote its objects. The ting was add lat some length 
by Messrs. E. B, Barnard, D. Selkirk, J. Harding and G, Campbell 
A vote of thanks was also unanimously passed to Mr. Burgh for his 
presiding on the occasion. For the present the offices of the new 
institution will be at 4, New London-street, E.C, 
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SUBMARINE BOATS. 

Ir is not generally known that the term torpedo, now 
exclusively applied to a submarine mine, was originally 
applied only to boats intended to move below the surface 
of the water, and fitted with some engine of destruction 
with which to annihilate an enemy's ship. It is somewhat 
remarkable that a system of attack which promises so 
much should have been permitted to sink into total 
oblivion. It is true that more than one torpedo has been 
proposed which shall be capable of movement in some 

uired direction, as, for example, Whitehead’s and 
Ericsson’s, but these are not, in the proper sense of the 
word, submarine boats ; they are little vessels, it is true, 
carrying engines and a charge of gun-cotton or dynamite, 
but in the moment of their success they are destroyed, 
They can be used but once, and ay Berge little or 
nothing in common with a submarine t properly so- 
called. The use of torpedo boats is rapidly extending, 
and we have more than once illustrated or described craft of 


this nature built by Messrs. Yarrow and Hedley ani Messrs. | 


Thorneycroft. One t advantage claimed for these 
vessels is that, from their small size, they would present 
to a foe an insignificant mark difficult to hit, even if seen ; 
and that, for the same reason, their detection, especially at 
night, would not be easy, no matter how vigilant the crew 
of the ship to be attacked might be. Granting these pro- 
positions, it will still be readily admitted, we think, that if 
one of these torpedo launches could, when within a mile 
or two of an enemy’s ship, dive below the surface and so 
advance to the attack, her chance of success in that attack 
would be greatly increased ; nor does it appear that abso- 
lutely insurmountable difficulties lie in the way of con- 
structing a boat which could operate below water for an 
hour or two without once coming up to the top for a blow. 
As regards the means of attack, she would possess very 
considerable advantages. Instead of exploding a mass of 
gun-cotton beneath the hull of the attacked ship, the 
torpedo boat would operate in a different way. She would 
be fitted in the bows with a rifled gun of moderate dimen- 
sions—something like an Armstrong 100 Ib. gun would do— 
and on coming within ten or twenty feet of the hullof herfoe 
she would discharge an elongated projectile—most probably 
a shell—which would knocka hole in the bottom of her anta- 
gonist that it would take some trouble to stop. Very 
simple arrangements would enable the gun to be reloaded 
and refired, if the first shot was not deemed fatal. Experi- 
ments in the use of submarine guns were made some nine 
or ten years ago, and proved so successful that it is 
matter for wonder that the subject was allowed to drop. 
Whitworth’s flat-fronted projectiles, whatever their defects 
may be, possess for this kind of work a remarkable advan- 
tage, as they are not deflected by the water, as is a sharp- 
pointed shot. The torpedo t using such a gun 
would suffer no injury. It would be practically impossible 
for the crew of a ship to find where she was; at one 
moment she might be at the bows, another at the stern, 
or to port or to starboard ; and even though her where- 
abouts was accurately known, it is difficult to see what 
steps would be taken by the ship to ward off the attack of 
her comparatively tiny —— or to do her any serious 
harm. Torpedo nets would be useless against a gun which 
could fire through them. In a word, we venture to think 
that a practicable submarine boat would, as we have 
suggested, constitute the most formidable foe, under certain 
circumstances, which a man-of-war could encounter. 

The question is, can such a boat be constructed? That 
it is possible to design a boat of the kind in which men could 
live below water, and which could be navigated, is certain. 
Tradition says that Cornelius Drebbel or Dreble actually 
navigated a submarine boat more than two centuries since, 
and various records of such boats and allusions to them 
may be found in many old works. To one in particular 
we shall refer at length presently ; our purpose just now, 
however, is not to write a history of submarine navigation, 
and we shall content ourselves with assuming that sub- 
marine boats have actually been made when the con- 
structive arts were in a very imperfect and crude condition. 
To build a boat of iron which shall be capable of sinking 
or rising at the will of those within presents no difficulty 
whatever. It is not until we come to the navigation of 
such a vessel that any trouble wil! be encountered. The 
first essential is that some means of obtaining power not 
only for propulsion, but for other purposes, should be 
provided. It would be obviously impossible to use a 
steam engine of the ordinary construction for this purpose, 
but a hot water engine might be used, on the same system 
as the fireless locomotive, the waste steam being condensed, 
or a carbonic acid gas engine might be used. It is 
not impossible that chemists may be able to supply a 
motive power very suitable for such a purpose, although 
its cost might effectually neutralise its advantages for any 
other condition under which power would be required. Tf 
power were available, air might easily be pumped in for venti- 
lation through a tube, the upper portion of which would 
be above water, or a store of compressed air might be 
carried to maintain the lives of the crew. No insuperable 
difficulty presents itself on this point. The most serious 
obstacle to be contended against lies in the opacity of 
water, which might render it impossible for those within 
the submarine boat to see sufficiently far ahead to enable 
them to get alongside the ship to attacked. Under 
certain circumstances it would, Seoueen be practicable to 
take the bearings of an enemy during the day, and to 
use these as a guide to the do t. The electric 
light might also perhaps be called in to serve the required 
purpose. It is not our intention to enter into any details 
here, our object is served by calling attention to submarine 
navigation as possessing certain paramount advantages as 
a system, of coast defence. 

e have stated that reference is made in many old works 
to submarine ships ; one of the most curious of these refer- 
ences we reproduce entire, believing that it will interest 
many of our readers. It is extracted from a remarkable 
and little-known work, entitled “Mathematical Magick, 
or the Wonders that may be Performed by Mechanical 
Geometry, being one of the most easie, pleasant, useful, 


and yet most neglected part of mathematicks, by 
J. Wilkins, late Lord Bishop of Chester. Printed for 
Edward Gellibrand, at the Golden Ball, in St. Paul’s- 
churchyard, 1680.” Bishop Wilkins was evidently a man 
of shrewd sense, and the way in which he demolishes 
many of the pogenet motion inventors is extremely 
entertainmg. To this point, however, we can do no more 
than refer, and so pass on to the fifth ter of the work, 
which we reproduce entire. It is hi “ Concerning 
the Possibility of Framing an Ark for Submarine Navi- 

tions. The Difficulties and Conveniences of such a 

mtrivance,” and runs as follows. It will be well to 
explain that in the fourth ter our right reverend 
author has treated of automata, which imitated the motions 
of living animals. 

“Tt will not be altogether impertinent unto the dis- 
course of these gradient Automata to mention what 
Mersennus doth so largely and pleasantly descant upon, 
concerning the making of a ship wherein men may safely 
‘swim under water. 

“ That such a contrivance is feasible and may be effected 
is beyond all question, because it hath been already experi- 
mented here in England by Cornelius Dreble ; but how to 
improve it unto publick use and advantage, so as to be 
serviceable for remote vo , the carrying of any con- 
siderable number of men, uk Wroviions and commodities, 
would be of such excellent use as may deserve some 
further inquiry. 

“Concerning which there are two things chiefly con- 
siderable. 

“The {many difficulties with their remedies. 

t conveniences. 

“1. The difficulties are generally reducible to these three 
heads, 

“1. The letting out, or receiving in anything, as 
there shall be occasion, without the admission of 
water. If it have not such a convenience these kind 
of voyages must needs be very dangerous and uncom- 
fortable, both by reason of many noisome offensive 
things, which should be thrust out, and many other needful 

i which should be received in, Now herein will 
consist the difficulty, how to contrive the opening of this 
vessel so that anything may be put in or out, and yet the 
water not rush into it with much violence, as it doth 
usually in the leak of a ship. 

“Tn which case this may be a proper remedy: Let there 
be certain leather bags made of several bignesses, which 
for the matter of them should be both tractable for the 
use and m ing of them, and strong to keep out the 
water, for the of them being long and open at both 
ends. Answerable to these let there A divers windows 
or open places in the frame of the ship, round the sides of 
which one end of these bags may be fixed, the other end 
coming within the ship being to open and shut as a purse. 
Now if we suppose this bag thus fastened to be tyed close 
about towards the window, then anything that is to be 
sent out may be safely put into that end within the ship, 


which, being again close shut, and the other end loosened, 
the thing may be safely sent out without the admission of 
any water. 


“So, again, when anything is to be taken in, it must be 
first received into that part of the bag towards the window, 
which being—after the thing is within it— close tyed about, 
the other end may then’be safely opened. It is easie to con- 
ceive how by this means any thing or person may be sent out 
or received in, as there shall be occasion ; how the water, 
which will perhaps by degrees leak into several parts, may 
be emptied out again, with divers the like advantages. 
Though, if there should be any leak at the bottom of the 
vessel, yet very little water would get in, because no air 
could get out. ‘ 

“92. The second difficulty in such an ark will be the 
motion or —. of it according to occasion ; the ne ne 
of it to several places, as the voyage shall be designed, 
without which it would be very useless if it were to remain 
only in one place, or were to remove only blindfold, with- 
out any certain direction ; and the contrivance of this may 
seem very difficult, because these submarine navigators 
will want the usual advantages of winds and tides for 
motion, and the sight.of the heavens for direction. 

“But these difficulties may be thus remedied: As for 
the progressive motion of it, this may be effected by the 
help of several oars, which, in the outward ends of them, 
shall be like the fins of a fish, to contract and dilate. The 

ge where they are admitted into the ship being tyed 
about with such leather bags, as were mentioned deve, 
to keep out the water. It will not be convenient, perhaps, 
that the motion in these voyages should be very swift, 
because of those observations and discoveries to be made 
at the bottom of the sea, which in a little space may 
abundantly recompence the slowness of its progress. 

“Tf this ark be so ballast as to be of equal weight with 
the like magnitude of water, it will then be easily movable 
in any part of it. 

“ As for the ascent of it, this. may be easily contrived if 
there be some great weight at the bottom of the ship, 
being part of its ballast, which by some cord within may 
be loosned from it ; as this weight is let lower so will the 
ship ascend from it, if need be, to the very surface of the 
water ; and again, as it is pulled clese te the ship, so will 
it descend. 

“For directions of this ark the mariners needle may be 
useful in respect of the latitude of places ; and the course 
of this ship being more regular than others, by reason it 
is not subject to tem or unequal winds, may more 
certainly guide them in judging of the longitude of 
places. 

“3. But the greatest difficulty of all will be this, how 
the air may be supplied for iration ; how constant fires 
may be kept in it for light, and the dressing of food ; how 
those vicissitudes of rarefaction and condensation may be 
maintained. 

“It is observed that a barrel or cap, whose cavity will 
contain eight cubical feet of air, will not serve a urinator 
or diver for respiration above one quarter ef an hour ; the 
breath which is often sucked in and out being so corrupted 





by the mixture of vapours that nature rejects it as un- 


serviceable. Now in an hour a man will need at least 
360 respirations, betwixt every one of which there shall be 
ten second minutes, and uently a great change and 
supply of air will be necessary for many persons, and any 
ong space. 

“ And so, likewise, for the kee; of fire; a close vessel 
containing ten cubical feet of pm! will not “ie a wax 
candle of an ounce to burn in it above an hour before it 


flames of an equal magnitude will be kept alive the space 
of sixteen second coe though on of then, Grae 
alone in the same vessel will not last above twent -five, or, 
Son beieatieee ante may bo ously tied in lange 

ass ies, wax candles i 
—_Le mouths inverted in nog oe ae 

“ For the resolution of this difficulty, though I will not 
say that a man may by cuteteoali eae 
doth produce such strange incredible effects—be inabled 
live in the open water as the fishes do, the inspiration and 
expiration of water serving instead of air, this 
usual with many fishes that have lungs; yet it is certain 
that long use and custome may strengthen men against 
many such inconveniences of this kind, which to unex- 
perienced persons may prove very hazardous; and so it 
will not perhaps be unto these so , to have the 
* for breathing so pure and defecated as is required for 
others. 

“ But, further, there are in this case these three things 
—a : 

“]. That the vessel itself should be of a i 
that as the air in it is corrupted in aoa pave Oo eae . 
purified and renewed in the other ; or if the meer 
ration of the air would fit it for breathing, this might 
somewhat helped with bellows, which would cool it by 


motion. 

“2. It is not altogether improbable that the lamps or 
fires in the middle of it, like the reflected beams in the 
first region, rarefying the air, and the circumambient cold- 
ness towards the sides of the vessel, like the second region, 
cooling and condensing of it, would make such a vicissitude 
and change of air.as might fit it for all its uses. 

“3. Or if neither of these conjectures will help, yet 
Mersennus tells us, in another place, that there is in ce 
one Barricus, a diver, who hath lately found out another 
art, whereby a man might easily continue under water for 
six hours together; and whereas ten cubical feet of air 
will not serve another diver to breathe in for half an hour, 
he, by the help of a cavity not above one or twa foot at 
most, will have breath enough for six hours, and a lanthorn 
scarce above the usual size to keep a candle burning as 
long as a man please, which—if it be true and were 
commonly known—might be a sufficient help against this 
greatest difficulty. 

“ As for the many advantages and convenienees of such 
a contrivance, it is not easie to recite them. 

“1. Tis private; a man may thus go to any coast of 
the world invisibly, without being discovered or prevented 
in his journey. 

“2. "Tis safe from the uncertainty of tides and the 
violence of tempests, which do never move the sea above 
five or six paces deep ; os pirates and robbers which do 
so infest other voyages ; from ice and great frosta, whi 
do so much endanger the passages towards the Poles. 

“3. It may be of very great advan’ against a na 
of enemies, who by this means may  etortnined in the 
water and blown up. 

“4. It may be of special use for the relief of any place 
that is mans by water, to convey unto them invisible 
supplies: and so likewise for the surprisal of any place that 
is accessible by water. 

“5, It may be of unspeakable benefit for submarine 
experiments and discoveries : as, 

“ The several proportions of swiftness betwixt the ascent 
of a bladder, cork, or any other light substance, in com- 
parison to the descent of stones or lead. The deep caverns 
and subterraneous wp where the sea water in the 
course of its circulation, doth vent it self into other — 
and the like. The nature and kinds of fishes, the 
arts of catching them, by alluring them with lights, by 
placing divers nets about the sides of this vessel, shooting 
the greater sort of them with guns, which may be put out 
ef the ship by the help of such bags as were mentioned 
before, with divers the like artifices and treacheries, which 
may be more successively practised by such who live so 
familiarly together. These fish may serve not only for 
food, but for fewel likewise, in respect of that oyl which 
may be extracted from them; the way of dressing meat by 
lamps, being in many respects the most convenient for 
such a voyage. ets 

“The many fresh springs that may probably be met 
with in the bottom of the sea, will serve for the supply of 
drink and other occasions. 

“ But above all, the discovery of submarine treasures is 
more especially considerable, not only in regard of what 
hath been drowned by wrecks, but the several jous 
things that grow there, as pearl, coral mines, with innu- 
merable other things of great value, which may be much 
more easily found out, and fetcht up by the help of this, 
than by any other usual way of the Since. 

“To which purpose, this great vessel may have some 
lesser cabins tyed about it, at various ane w ~ 
several persons, as scouts, may be lodged for the taking 
observations, according as the admiral shall direct them. 
Some of them being frequently sent up to the surface of 
the water, as there shall be occasion. 

“ All kinds of arts and manufactures may be exercised 
in this vessel. The observations made by it, may be both 
written, and (if need were) printed here likewise. Several 
colonies may thus inhabit, having their children born and 
bred up without the knowledg of , who could not chuse 
but be amazed with strange conceits upon the discovery of 


this upper world. 
what other nee there 
r experiments fully 
But however, 





“Tam not able to jud 
may be , rw 
answer to these notional conjectures. 
Because the invention did unto me seem ingenious and 
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new, being not impertinent to the present enquiry, there- 
fore I thought it migh t be worth the mentioning.” 








THE BRITISH ASSOCIATION AT BRISTOL. 
(From our Special Correspondent.) 
Bristot, Wednesday night. 

Tux Bristol meeting of the British Association for the Ad- 
vancement of Science came to a close here to-day, and its dis- 
tinguishing characteristic throughout has been quietness. Last 
year the circumstance that its president, Professor Tyndall, 
dwelt in his presidential address upon the mutual relationship of 
science and religion, or rather of materialism and idealism, 
necessarily raised a storm, the subjects being so provocative of 
contention. Perhaps an unspoken feeling prevailed here, that it 
is not judicious on the part of the British Association to go so 
far into such subjects as to raise an antagonistic feeling among 
unscientific people ; at all events, even those little contentions 
about men and monkeys which so frequently enliven the Anthro- 
pological department, and which raised such a storm at Dundee, 
were entirely absent during the present meeting. The Mathe- 
matical and Physical Science section had a very short supply of 
good papers; indeed a few excellent memoirs by Sir William 
Thomson formed the backbone of its proceedings this year, the 
opening address of the president and a paper by Professor 
Stokes, with perhaps one or two besides, being all that were 
specially worthy of notice. The mechanical section had a good 
array of papers, and did not finish its work till this morning, 
though most of the other sections finished their business yester- 


x new feature in connection with this meeting was the open- 
ing of a temporary museum in connection with the Association, 
in which the specimens, diagrams, and models required in the 
sections were stored when not in use, so that members inte- 
rested in them, who could not get near them while they were 


* shown in the sections, could examine them at their leisure. The 


Council of the Association appointed Mr. J. E. Taylor, an 
accomplished geologist of literary ability, as honorary curator of 
the museum, in which, among other things, many engineering 
models of facing points, railway signalling apparatus, and so on, 
were exhibited. 

The last meeting this year of the General Committee of the 
British Association was held this morning; under the presidency 
of SirJohn Hawkshaw, and Captain Douglas Galton read the fol- 
lowing synopsis of grants of money appropriated to scientific 
purposes by the General Committee. The names of the mem- 
bers who are entitled to call on the general treasurer for the 
respective grants are prefixed to each grant :— 


Mathematics and Physics. 


*Cayley, Professor—Printing Mathematical tables .. .. 159 4 

*Brooke, Mr.—British Rainfall .. .. «2. «2 os os 
*Glaisher, Mr. J.—Luminous Meteors—£25 renewed .. 30 0 
*Maxwell, Professor C.—Testing the Exactness of Ohm's 
TaW=-FOMewed =... co cc co cc 06 co cf oe 
"Stokes, Professor—Reflective Power of Silver and other 
Substances—renewed .. .. «2 «2 «+ oo «2 os 0 
*Tait, Professor—Thermo-electricity—renewed.. .. .. 5) 0 
0 


i] 
> 
— 
coco iJ con: 


Thomson, Sir W.—Tide Calculating Machine .. .. .. 200 
Chemistry. 
*Roscoe, Professor—Specific Volume of Liquids .. .. 25 0 0 
*Armstrong, Dr.—Isomeric Cresols and the Law of Sub- 

stitution in the Phenol Series .. .. .. .. «. os 10 0 0 

lowes, Mr. F.—Action of Ethylbromobutyrate on Ethyl 

Sod-acetoncetate 2. 2. so ss so 0s oo oe oe 10 00 
*Allen, Mr.—Estimation of Potash and Phosphoric Acid 20 0 0 

Geology. 
*Lubbock, Sir J., Bart.—Exploration of Victoria Cave, 

Bottle... 5 cc os oo oe 8 oo se of oe oo 100 0'O 
*Evans, Mr. J.—Record of the Progress of Geology .. 100 0 0 
*Evans, Mr. J.—Kent’s Cavern Exploration .. .. .. 100 0 0 
*Herschel, Professor—Thermal Conductivities of Rocks.. 10 00 
*Hull, Professor—Underground Waters in the New Red 

Sandstone and Permian ose se 6 o8. <0 0 0 0 
*Bryce, Dr.—Karthquakes in Scotland... .. .. .. .. 20 00 

Biology. 

*Sclater, Mr.—Record of the Progress of Zoology .. .. 100 0 0 
*Dresser, Mr.—Close Time for the Protection of Indi- ‘ 

genous Animals ee ee ae ee 500 
Balfour, Professor—Physiological Action of Sound 25 0 0 
Huxley, Professor—Zoological Station at Naples 75 0 0 
*Brunton, Dr. L.—Nature of Intestinal Secretion .. .. 20 0 0 
Fox, Colonel Lane—Instructions for Use of Travellers .. 25 0 0 
*Fox, Colonel Lane—Prehistoric Explorations... .. .. 25 0 0 

Statistics and Economic Science. 

Beddoe, Dr.—Examination of Physical Characters of 

the Inhabitants of the British Isles oe co oe 100 0 0 


*Houghton, Lord—Capital and Labour so, ee es _ 


Mechanica. 
*Froude, Mr. W.—Instruments for Measuring the Speed 
of Ships—renewed a a ae ee a eee 50.0 0 
Napier, Mr. J. R.—Effect of the Propeller on the Turn- 
eee eee ee eee 50 0 0 





£1489 4 2 

All the above grants were sanctioned without a discussion. 

Several resolutions passed by the Committee of Recommenda- 
tions were then read, One of them requested the Council of 
the Association to consider the report of the Parliamentary 
Committee on scientific education, and to take such steps in 
connection therewith as seemed to them best calculated to 
advance the interests of science. One of the recommendations 
contained in the education report is that the Government shall 
establish a physical laboratory and observatory. In relation to 
this matter, Dr. Balfour Stewart, the president of Section A, this 
morning received the following telegram from Mr. R. S. Newall, 
of Gateshead-on-Tyne :—“ In view of the Government establish- 
ing a physical observatory, I intend offering the use of my 25in. 
refractor for a term of years, on condition that the Government 
finds a suitable locality in England, and provides competent 
observers. If this information will strengthen any recommen- 
dation the Council may make to the Government, you may 
announce it.” As the subject did not come up, the liberal ofter 
in the above telegram has not yet been announced to the Council 
or made public. 

One of the evening lectures of the Association was by Mr. W. 
Spottiswoode, on polarised light, illustrated by brilliant experi- 
ments ; the other was by Mr. Bramwell, on railway accidents, 
illustrated by oratorisal sky-rockets in the shape of funny 
stories, which “took” excellently with the listeners. “Once,” 
said Mr. Rramwell, “ three engineers tried in succession to 
explain to a learned judge that an iron bar which locked some 
points could not rise while the wheels of a locomotive were on 
the top of it, but he could not see it. At last my turn came, 
and I said, ‘Now I'll try it,’ and I remarked, ‘Suppose I were 
to fall down fiat with my face in the mud.’ ‘Yes, yes,’ said his 
lordship, ‘I understand that.’ ‘Then,’ said I, ‘suppose a four- 
wheeled cab were to settle on my back ; I could not get up while 
it was there.’ ‘Ah!’ said the judge, ‘I understand it all now.’ ” 
Thus was the legal mind enlightened by the man of science. Dr. 


* Re-appointed. 





Carpenter gave an evening lecture to the working classes on * 
iece of limestone. 


The local arrangements here were very good, but the lodging 
list being a one, rooms were scarce and dear, and all the 
hotels full. Could not the lodging list be extended every year 
by the committee putting all the addresses in it they can, but 
announcing that they have not inspected the apartments, and 
know nothing about them ; or, in the same list, be might 
separate those which are recommended from those with which 
they are unacquainted. Good lodgings not announced in the 
annual lists are often obtainable at British Association 
meetings. It has often struck me that if Mr. Griffith 
or the Council would print some general instructions 
for all future local secretaries, it would be a good plan. 
For instance, if they were told that cloak-rooms should 
have long counters and many sharp, well-chosen attend- 
ants—which has not always been the case, even after the severe 
lesson taught at Norwich—discomfort would be prevented. All 
the arrangements in Bristol were good in this respect. Again, if 
the secretaries were told that certain sections require large halls 
and others small ones, so that the buildings allotted shall bear a 
proper relation in size to the numbers who will be present, it 
would be gocd. There is certain experience on these points which 
can only b. gained by those who regularly attend the annual 
meetings, and which, when once in print for the information of 
new local secretaries, will be afterwards improved from time to 
time, and become permanently useful. 

The closing general meeting of the Association was also held 
this morning, under the presidency of Sir John Hawkshaw. Mr. 
Bramwell proposed a vote of thanks to all who had made such 
perfect arrangements for the reception of the British Association 
in Bristol. He said that on no former occasion had the Post- 
office officials been more courteous or shown so much despatch. 
I have never found want of civility at the reception-room 
post-offices, but in the mornings, during the two hours there isa 
special rush for letters, they have often been painfully short 
handed. Professor Balfour seconded the vote of thanks, and 
the Mayor, Mr. Proctor Baker, and Mr. Lant Carpenter re- 
sponded ; the latter and Mr. Clarke had months’ of hard work in 
making the preparations. Mr. Merrivale proposed and Professor 
Harkness seconded a vote of thanks to the press, after which Mr. 
George Griffith announced the total number of members and 
associates of the Association at Bristol to have been 2249, and 
the total receipts £2397. Sir Wm. Thomson then proposed, and 
Dr. Carpenter seconded, a vote of thanks to Sir John Hawk- 
shaw, who in the course of his reply said that he would rather 
write six opening addresses than speak one. 

Next year the British Association will meet in Glasgow under 
the presidency of Sir R. Christison, and in the following year it 
will hold its sessions in Plymouth. 

Mr. Froude’s address, as president of Section G, was as follows : 

The address of the president of a section would year by year 
possess an appropriate interest, if it could always consist of an 
exposition of the progress made during the past year in the depart- 
ment of science which the section embraces. And many of the 
uddresses of this and other sections have conformed to this pattern 
w th marked success. But the adequate preparation of an address 
shaj ed in this approved mould well require a range of experience 
and grasp of thought such as few possess; and custom has 
wis y sanctioned at of address, which, though less appropriate 
to the occasion, need not be either uniateresting or inapposite. 
And we, in this section, have not to search far for instances in 
which its president has charmed and instructed us by a masterful 
exposition of some single subject in practical science, or by a timely 
reminder of the improvident manner in which we deal with some 
precious store of natural wealth. 

I must express a hope that it will not be regarded as a conver- 
sion of liberty into license, if the subject I have chosen obliges 
me to introduce a further innovation, and to use diagrams and ex- 
periments in order to make my meaning clear. I propose to treat 
of certain of the fundamental’ principles which govern the be- 
haviour of fluid, and this with special reference to the resistance 
of ships. By the term “resistance” I mean the opposing force 
which a ship experiences in its progress through the water. Con- 
sidering the immense aggregate amount of power expended in the 
propulsion of ships, or, in other words, in overcoming the resist- 
ance of ships, I trust you will look favourably on an attempt to 
elucidate the causes of this resistance. It is true that improved 
results in shipbuilding have been obtained through accumulated 
experience ; but it unfortunately happens that many of the 
theories by which this experience is commonly interpreted are in- 
terwoven with fundamental fallacies, which, passing for principles, 
lead to mischievous results when again pee beyond the limits of 
actual experience. The resistance experienced by shipsis but abranch 
of the general question of the forces which act on a body moving 


through a fluid, and has within a comparatively recent period been. 


placed in an entirely newlight by what is commonly called thetheory 
of streamlines. The theory as a whole involves mathematics of the 
highest order, reaching alike beyond my ken and my purpose ; but 
I believe that, so far as it concerns the resistance of ships, it can 
be sufficiently understood without the help of technical mathe- 
matics ; and I will endeavour to explain the course which I have 
myself found most conducive to its easy apprehension. 

It is convenient to consider first the case of a completely sub- 
merged body moving in a straight line with uniform speed through 
an unlimited ocean of fluid. A fish in deep water, a submarine 
motive torpedo, a sounding lead while descending through the 
water, if moving at uniform speed, are all examples of the case I 
am dealing with. It is a common but erroneous belief that a body 
thus moving experiences resistance to its onward motion by an 
increase of pressure on its head end, and a diminution of pressure 
on its tail end. It is thus supposed that the entire head end of 
the body has to keep on exerting pressure to drive the fluid out of 
the way, to force a passage for the body, and that the entire tail 
end has to keep on exerting a kind of suction on the fluid to 
induce it to close in again—that there is, in fact, what is termed 
plus pressure throughout the head end of the body and minus 
pressure or partial vacuum throughout the tail end. This is not 
so ; the resistance to the progress of the body is not due to these 
causes. The theory of stream-lines discloses to us the startling 
but true proposition, that a submerged body, if moving at a 
uniform speed through a perfect fluid, would encounter no resist- 
ance whatever. By a perfect fluid, I mean a fluid which is free 
from viscosity, or quasi-solidity, and in which no friction is caused 
by the sliding of the particlts of fluid past one another, or past the 
surface of the 2 The property which I describe as ‘“‘ quasi- 
solidity ” must not be confused with that which persons have in 
their minds when they use the term “solid water.” When 
people in this sense speak of water as being ‘‘ solid,” they refer to 
the sensation of solidity experienced on striking the water surface 
with the hand, or to the re-action encountered by an oar-blade or 
propeller. What I mean by “ quasi-solidity,” is the sort of stiff- 
ness which is conspicuous in tar or liquid mud; and this property 
undoubtedly exists in water, though in a very small degree. But 
the sensation of solid reaction which is encounted by the hand or 
oar-blade is not in any way due to this property, but to the inertia 
of the water: it is in effect this inertia which is erroneously 
termed solidity, and this inertia is possessed by the perfect fluid, 
with which we are going to deal as #ully as by water. Neverthe- 
less it is true, as I am presently going to show you, that the perfect 
fluid would offer no resistance to a submerged body moving 
through it at a steady speed. It will be seen that the apparent 
contradiction, in terms which I have just advanced, is cleared w 
by the circumstance that in the one case we are dealing wit 
steady motion, and in the other case with the initiation of motion. 





In the case of a completely submerged body in the midst of an 
ocean of perfect fluid, unlimited in every direction, I need 
argue that it is immaterial whether we consider the body as 
moving unif: the ocean of fluid, or the ocean of 
fluid as moving uniformily the body. The proposition that 
the motion of a through a perfect fluid is unresisted, or 
is the same thing, that the motion of a perfect fluid past a body 
has no tendency to push it in the direction in which the fluid is 
flowing, is a novel one to many ms ; and to such it must seem 
extremely startling. It arises from a general principle of fluid 
motion, which I shall presently put before you in detail—namely, 
that to cause a perfect fluid to change its condition of flow in any 
manner whatever, and ultimately to return to its original condition 
of flow does not require, nay, does not admit of, the expenditure 
of any power, whether the fluid be caused to flowin a curved 
path, as it must do in order to get round a stationary body which 
stands in its way, or to flow with altered speed, as it must do in 
order to get through the local contraction of channel which the 

resence of the stationary body prac‘ically creates. Power, it may 
indeed be said, is first expended, and force exerted to communi- 
cate certain raotions to the fluid; but that same power will ulti- 
mately be given back and the force counterbalanced when the fluid 
yields up the motion which has been communicated to it, and 
returns to its original condition. 
- I shall commence by illustrating the action on a small scale by 
fluid flowing through variously yg i s ; and I must premise 
that in the greater part of what I sh Tove to say, I shall not 
require to take account of absolute hydrostatic pressures. The 
flow of water through Ly is uninfluenced by the absolute’ pres- 
sure of the water. I will begin with a very simple case, which I 
will treat in some detail, and which will serve to show the nature 
or the argument I am about to submit to you. Suppose a rigid 
pipe of uniform sectional area, of the form shown in Fig. 1, some- 
thing like the form of the water-line of a vessel. The portions 
AB, BC, CD, D E are supposed to be equal in length, and of the 
same curvature, the pipe terminating at E in exactly the same 
straight line in which it commenced at A, so that its figure is per- 
fectly symmetric on either side of C, the middle point of its length. 
Let us now assume that the pipe has a stream of perfect fluid 
running through it from A towards E, and that the pipe is free to 
move bodily endways. It is not unnatural to assume at first sight 
that the tendency of the fluid would be to push the pipe forward, 
in virtue of the opposing surfaces offered by the bends in it—that 
both the divergence between A and C from the original line at A, 
and the return between C and E to that line at E, would place 
parts of the interior surface of the pipe in some manner in oppo- 
sition to the stream or flow, and that the flow thus obstructed 
would drive the pipe forward ; but if we endeavour to build up 
these supposed causes in detail we find the reasoning to be illusory. 
I will now trace the results which can be established by correct 
reasoning. The surface being assumed to be smooth, the fluid, 
being a perfect fluid, can exercise no drag by friction or otherwise 
on the side of the pipe in the direction of its length, and in fact 
can exercise no force on the side of the pipe, except at right angles 
to it. Now the fluid a round the curve from A to B will, no 
doubt, have to be deflected from its course, and, by what is com- 
monly known us centrifugal action, will press against the outer 
side of the curve, and this with a determinable force. The magni- 
tude and direction of this force at each portion of the curve of the 
pipe between A and B are represented by the small arrows marked 
J; and the aggregate of these forces between A and B is repfe- 
sented by the larger arrow marked G. In the same way the forces 
acting on the parts B C, C D, and D E are indicated by the arrows 
H, I, and J; and as the conditions under which the fluid passes 
along each of the successive parts of the pipe are precisely alike, 
it follows that the four forces are exactly equal, and, as shown by 
the arrows in the diagram, they exactly neutralise one another in 
virtue of their respective directions ; and therefore the whole pipe 
from A to E, considered as a rigid single structure, is subject to 
no disturbing force by reason of the fluid running through it. 
Though this conclusion that the pipe is not pushed endways may 
appear on reflection so obvious as to have scarcely needed elaborate 
proof, I hope that it has not seemed needless, even though tedious, 
to follow somewhat in detail the forces that act, and which are, 
under the assumed conditions, the only forces that act'on a sym- 
metrical pipe such as I have supposed. Having shown that in the 
case of this special symmetrically curved pipe the flow of a perfect 
fluid through it does not tend to push it endways, I will now pro- 
ceed to show that this is also the case whatever may be the outline 
of the pipe, provided that its beginning and end are in the same 
straight line. Assume a pipe bent, and its ends joined so as to 
form a complete circular ring, and the fluid within it running with 
velocity round the circle. This fluid, by centrifugal force, exercises 
a uniform outward pressure on every part of the uniform curve, 
and this is the only force the fluid can exert. This pressure tends 
to tear the ring asunder, and causes a uniform longitudinal tension 
on each part of the ring, in the same manner as the pressure 
within a cylindrical boiler makes a uniform tension on the shell of 
the boiler. Now, in the case of fluid running round within rings 
of various diameter, just as in the case of railway trains running 
round curves of various diameter, if the velocity along the curve 
remain the same, the outward pressure on each part of the cir- 
cumference is less, in proportion as the diameter becomes greater ; 
but the circumferential tension of the pipe is in direct proportion 
to the pressure and to the diameter; and since the pressure has 
been shown to be inversely as the diameter, the tension for a given 
velocity will be the same, whatever be the diameter. Thus, if we 
take a ring of doubled diameter, if the velocity is unchanged, the 
outward pressure per lineal inch will be halved, but this halved 
pressure, acting with the doubled diameter, will give the same cir- 
cumferential tension. Now this longitudinal tension is the same 
at every part of the ring, and if we cut out a piece of the ring, 
and supply the longitudinal tension at the ends of the piece by 
attaching two straight pipes to it tangentially—see Fig. 2—and if 
we maintain the flow of the fluid through it, the curved portion 
of the Pipe will be under just the same strains as when it formed 
part of the complete ring. It will be subject merely to a longi- 
tudinal tension, and if the pipe thus formed be flexible and 
fastened at the ends the flow of fluid through it will not tend to 
disturb it in any way. Whatever be the diameter of the ring out 
of which the piece is assumed to be cut, and whatever be the 
length of the segment cut out of it, we have seen that the longi- 
tudinal tension will be the same if the fluid be moving at the same 
velocity ; so that, if we piece together any number of such bends 
of any lengths and any curvatures to form a pipe of any shape, 
such pipe, if flexible and fastened at the ends—see Fig. 3—will 
not be disturbed by the flow of fluid through it, and the equili- 
brium of each portion and of the whole of the combined pi 
will be satisfied by a uniform tension along it. Further, if the 
two ends of the pipe are in the same straight line, pointing away 
from one another—see Fig. 4—since the tensions on the ends of 
the pipe are equal and opposite, the flow of the fluid through it 
does not tend to push it bodily endways.* This is the point 
which it was my object to prove, but in the course of this proof 
there has incidentally appeared. the further proposition that a 
flexible, tortuous pipe, if. fastened at the ends, will not tend to 
be disturbed in any way by the flow of fluid through it. This 
proposition may to some persons seem at first sight to be so para- 
doxical as to cast some doubt on the validity of the reasoning 
which has been used, but the proposition is nevertheless true, as 
can be proved by a closely analogous experiment, as follows:— 
Imagine the ends of the flexible tortuous pipe to be joined so as 
to form a closed figure—see Fig. 5—there will then be no need for 
the imaginary fastenings at the ends, since each end will supply 
the fastening to the other. Then substitute for the fluid flowing 
round the circuit of the pipe a flexible chain running in the same 

ath. In this case the centrifugal forces of the chain running in 
its curved = are similar to those of the fluid flowing in the 
pipe, and the longitudinal tension of the chain represents in every 


*See Appendix, Note A. 
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fore, while passing from A to B the forward velocity of fluid 
i reased. This increase of velocity implies the existence 
ef a force acting in the direction of the motion; that is to say, 
each icle which is receiving an increase of forward velocity 
must have a greater fluid pressure behind it than in front of it, 
for no other condition will cause that increase of forward velocity. 
Hence a particle of fluid at each stage of its progress along the 
tapering contraction is passing from a region of higher pressure to 
a region of lower pressure, so that there must be a greater pres- 
sure in the larger part of the pipe than in the smaller, and a 
diminution of pressure at each point corresponding with the 
diminution of sectional area; and this difference of pressure must 
be such as to supply the force necessary to establish the additional 
forward velocity required at each point of the passage of the fluid 
through the contraction. Consequently, differences of pressure at 
different points in the pipe depend simply upon the velocities at 
those peints, or, in other words, on the relative sectional areas of 
the pipe at those points.* It is simple to apply the same line of 
reasoning to the converse case of an enlargement. Here the 
velocity of the particles is being reduced through precisely the 
same series of changes, but in an opposite order. The fluid in the 
larger part of the pipe moves more slowly than that in the smaller, 
so that as it advances into the enlargement its forward velocity is 
being checked; and this check implies the existence of a force 
acting in a direction opposite to the motion of the fluid, and each 
particle being thus retarded must therefore have a greater fluid 
pressure in front of it than behind it; thus a particle of fluid at 
each stage of its progress along a tapering enlargement of a pipe is 
passing from a region of lower pressure to a region of higher 
pressure. As is well known, the force required to produce a given 
— of velocity is the same, whether the change be an increase 
or a decrease. Hence, in the case of an enlargement of a pipe, as 
in the case of a contraction, the changes of velocity can be satisfied 
only by changes of pressure, and the law for such change of pres- 
sure will be the same, mutatis mutandis. 

In a pipe in which there is a contraction and a subsequent 
enlargement to the same diameter as before—see Fig. 11—since 
the differences of — at different points depend on the diffe- 
rences of sectional area at those points, by a law which is exactl 
the same in an enlarging as in a contracting pipe, any points whic 
have the same sectional area will have the same pressures, the 
pressures at the larger areas being larger, and those at the smaller 
areas smaller. Precisely the same result will follow in the case of 
an enlargement followed by a contraction—see Fig. 13.+ This 
proposition can be illustrated by experiments performed with 
water. Figs. 14, 15, show certain pipes, the one a contraction 
followed by an enlargement, and the other an enlargement followed 
by a contraction. At certain points in each pipe vertical gauge- 
p tocar are connected, the water levels in which severally indicate 
the pressures in the pipe at the points of attachment. In Fig. 14 
the sectional areas at P and E are equal to one another. Those at 
C and K are likewise equal to one another, but are smaller than 
those at Pand E. The area at I is the smallest of all. Now, if 
the water were a perfect fluid, the pressures P Q and E D would 
be equal, and would be greater than C Hand KN. C Hand KN 
weal also be equal to one another, and would be themselves 
greater thanI J. The results shown in Fig. 15 are similar in kind, 
equal pressures corresponding to equal areas. As water is nota 

rfect fluid, some of the pressure at each successive point is lost 
in friction ; and this Langng 3 defect in pressure is indicated in the 
successive gauge-glasses, in the manner shown in Figs. 16,17. As 
the pressure of the perfect fluid in the pipe at any point depends 
upon the sectional area at that point, it follows that the amounts 
of the pressures are independent of the distance, as measured along 
the pipe, in which the area of the pipe alters; so that if in the 
pipe shown,in Fig. 18 the areas at Mt the points marked A are 
equal, if also the areas at all the points marked B are equal, and 
so also with those at C and D, then the pressures at all the points 
A will be the same, the pressures at all the points B will the 
same, and so with those at Cand D. Since, then, the pressure at 
each point depends on the sectional area at that point, and on that 
only, it is easy to see that the variations in pressure due to the 
flow are not such as can cause any total endways force on the pipe, 
provided its sectional area at each end is the same. Take the pipe 
shown in Fig. 19. The conical portion of pipe A B presents the 
same area of surface effective for endways pressure as does the 
conical portion HI, only in opposite directions. They are both 
subject to the same pressure, being that appropriate to their 
effective mean diameter J. Consequently the endways pressures 
on these portions are equal and opposite, and neutralise one 
another. Precisely in the same way it may be seen that the end- 
ways pressures on BC, CD, DE exactly counteract those on 
GH, FG, EF; and in weed the same way it may be shown 
that in any combination whatever of enlargements and contractions, 
provided the sectional area and direction of the pipe at the two 
ends are the same, the total endways effect impressed on the pipe 
by the fluid flowing through it must be nil. 

In dealing with pipes of varying sectional area I have hitherto 
treated only of the modifications caused in the forward motion of 
the particles of fluid; for I have limited the argument to cases 
where the alteration in sectional area of the pipe is so gradual that, 
practically, the only alteration in the motion of the particles is 
that in their forward be pow h. but I have previously shown that 
tortuosity in a pipe of uniform diameter does not introduce end- 
ways pressure, provided the initial and terminal directions are the 
same ; and it is easy to see that an elongated system of such gra- 
dually tapered pipes as we have been considering may be also 
tortuous without introducing endways pressure. Now tortuosity 
of flow is but another word for sideways deviation of flow. This 
leads us up to the case of more sudden contractions or enlarge- 
ments in pipes, where the particles next the sides of the pipes have 
to follow their surfaces, and must therefore be moved rapidly 
sideways in their course. 

We will, for simplicity, consider the case of a contraction—see 
Fig. 20—and one in which the pipe resumes the same diameter 
beyond the contraction. The particles along the central line pursue 
a straight course, and are subject only to the changes of pressure 
necessary to induce the changes of velocity. To consider the 
behaviour of the otner particles, let us assume that we insert a 
number of perfectly thin partitions—see Fig. 21—which we lay in 
such a manner that they exactly follow the paths of the particles 
of fluid at each point, so as not in any way to affect their motion; 
these partitions are quite imaginary, and merely assist as in lookin, 
upon the entire fluid in question as divided into a number of smal 
streams. These streams are generally curvilinear, and vary in 
sectional area ; and at the point beyond the contraction where the 
pipe resumes its former sectional area, we shall naturally find these 
minor streams occupying the same sectional area as before, and 
moving with the same velocity as before. Now each of these small 
streams is exactly represented by a stream of fluid flowing within 
a pipe, that pipe being curvilinear and gradually varying in 
sectional area, and its two ends being of the same sectional area 
and in the same straight line. We have seen that in the case 
of such a stream the sum total of all the forces due to its motion 
has no resultant longitudinally ; and this will be equally the case 





* See Appendix, Note B. 
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whether the envelope of the stream be an actual pipe or the 

pressure of adjacent streams, this envelope will 
moved endways by the flow of the fluid. What is true of eac 
stream’ is true of all put together, and thus it follows that the 
whole body of fluid w 
not exert any endways force, or, b 
equilibrium of fluid forces ti out the passage of the fluid 
through a local contraction in a pipe such as we have been con- 
mo The same line of argument evidently holds good in the 
case of an enlargement, where the pipe beyond the enlargement 
— the same diameter as before. 

n illustration of the conclusions which have been thus far esta- 
blished, if we had a perfect fluid with which to try the experiment 
we might exhibit a very instructive and striking result. Assume 
a ect stream of fluid flowing through a pipe of very large 
diameter A B C, with a contracticn in it at B—as shown in Fig. 
22—and that the — pressures at A and C on either side of the 
contraction are indicated by the head of fluid in pressure gauges 
A D, C E—the pressure at B, which will be less, being represented 
by the height B F. Now, the condition of the pipe at A will be 
just the same if we suppose the pipe supplied from a large cistern 
G, as shown in Fig. 23; and the appropriate pressure at A will be 
maintained if the fluid stands in the cistern G af a height H, equal 
to the head A D in the pressure gauge. So again the condition of 
the pipe at C will be the same i ae discharges into a cistern 
I; and the appropriate pressure of C will be maintained, and can only 
be maintained if the water in the cistern stands at a height J, equal to 
the head C E in the pressure gauge, which is in fact the same level as H 
in the cistern G; so that if we once establish the motion through the 
pipe A BC, and maintain the supply of fluid, we shall have the 
fluid running rapidly, and continuing to run with unabated 
rapidity from one cistern into another, though both are at the 
same head. If we take such a condition of things that the pres- 
sure at B is zero, or in other words, if the velocity at B is that due 
to the head A D, then we might cut the pipe at B and separate 
the two cisterns as shown in Fig. 24, and we should find the fluid 
issuing at B in a jet, and re-entering the pipe again at K, and 
rising as before in the cistern I to the same level with a perpetual 
flow. Trying the experiment with water instead of pe ect fluid, 
you observe there is no loss of head in the recipient but that due 
to friction. In this treatment of the propositions concerning the 
flow of fluid through pipes, I have at length laid the necessary 
foundation for the treatment of the case of the flow of an infinite 
ocean past a submerged body. I have shown these propositions to 
be based on principles which are undeniable, and the conclusions 
from which, when they seemed in any way startling or paradoxical, 
you have seen confirmed by actual experiment. 

I have dealt with the case of a stream of uniform sectional area 
—and therefore of uniform velocity of flow—enclosed in a pipe of 
any path whatever ; I have dealt with the case of a single stream 
of very gradually varying sectional area and velocity of flow, and I 
have dealt with a case of a combination—or faggot, as it were—of 
such streams, each to some extent curved and to some extent 
varying in sectional area, togeth posing the whole content of 
a pipe or passage having e' ements or contractions in its course; 
and in all these cases I showed that, provided the streams or pipe- 
contents finally return to their original path and their original 
velocity of flow, they administer no total endways force to the 
pipe or channel which causes their deviations. 

I am now going to deal with a similar combination of such 
streams, which, when taken together, similarly constitute an infi- 
nitely extended ocean, flowing steadily past a stationary submerged 
body; and here also I shall show that the combination of curved 
streams surrounding the body, which together constitute the ocean 
flowing past it, return finally to their original direction and velocity, 
and cannot administer to the body any endways force. The argument 
in this case is, in reality, precisely the same as that in the case of 
the contractions and enlargements in pipes which I have already 
dealt with, for in fact the flow of the ocean past the stationary 
submerged body is only a more general case of the flow of fluid 
through a contracted pipe; but, though the cases are really the 
same, there is considerable difference in their appearance, and 
therefore I will — to point out how the arguments I have 
already used apply equally to this case. Every particle of the fluid 
composing the ocean that passes the body, must undoubtedly follow 
some path or other, though we may not be able to find out what path, 
and every particle so passing is preceded and followed by a con- 
tinuous stream of particles all following the same path, whatever 
that may be. We may then, in imagination, divide the ocean into 
streams of any size and of any cross section we please, provided 
they fit into one another, so as to occupy the whole space, and 
provided the boundaries which separate the streams exactly follow 
the natural courses of the particles. 

I before suggested a similar conception of the constitution of the 
ocean flowing past thestationary body, and there pointed out that the 
streams forming this system must not only be curved in order to 
get out of the way of the body, but might each require to have 
to some extent a different sectional area, and therefore a different 
velocity of flow at different points of their course. If we trace the 
streams to a sufficient distance ahead of the body, we shall there 
find the ocean flowing steadily on completely undisturbed by, 
and as we may say ignorant of, the existence of the bedy which it 
will ultimately have topass. Thereallthestreams must have thesame 
direction, the same velocity of flow, and the same pressure. Again 
if we pursue their course backwards to a sufficient distance behind 
the body, we shall find them all again flowing in their original 
direction, they will also have all resumed their original velocity ; 
for otherwise since the velocity of the ocean as a whole cannot 
have changed, we should have a number of parallel streams 
having different velocities and therefore different pressures side by 
side with one another, which is an impossible state of things.* 
Although in order to get past the body, these streams follow some 
courses or other, various both in direction and velocity, into which 
courses they settle themselves in virtue of the various reactions 
which they exert upon one another and upon the surface of the 
body, yet ultimately and through the operation of the same causes, 
they settle themselves in their original direction and original 
velocity. Now the sole cause of the original departure of each and 
all of these streams from, and their ultimate return to their 
original direction and velocity is the submerged stationary body, 
consequently the body must receive the sum total of the forces 
necessary to thus affect them. Conversely this sum total of force 
is the only force which the passage of the fluid is capable of ad- 
ministering to the —~ But we know that to cause a single 
stream, and therefore also to cause any combination or system of 
streams, to follow any courses changing at various points both in 
direction and velocity, requires the application of forces the sum 
total of which in a longitudinal direction is zero, as long as the 
end of each stream has the same direction and velocity as the 
beginning. Therefore the sum total of forces—in other words, 
the only force—brought to bear upon the body by the motion of 
the fluid in the direction of its flow is zero. + 

I have now shown how it is that an infinite ocean of perfect fluid 
flowing a stationary body cannot administer to it any endways 
force, whatever be the nature of the consequent deviations of the 
streams of fluid. The question, what will be in any given case the 

recise configuration of those deviations, is irrelevant to the proof 

have given of this proposition. Nevertheless, it is interesting to 
know something, at least, of the general character which these 
deviations, or “‘ stream lines,” assume in simple cases ; therefore 
I have exhibited some in Figs, 25, 26, which are drawn according 
to the method explained by the late Professor Rankine. The 
longitudinal lines represent paths along which particles flow ; the 
may therefore be ed as boundaries of the streams into whic 
we imagined the ocean to be divided. Wesee that, as the streams 


* In an imperfect fluid it is possible to have parallel streams having 
different velocities and the same pressure side by side with one another, 
because in an imperfect fluid of velocity may have been communi- 
cated by friction instead of by difference of pressure. 

t See Appendix, Note C. 
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passing the mi they broaden again until become 
broader than in their original condition, and therefore have less 
velocity and greater than the undisturbed fluid. Finally, 
as they recede from the body they narrow in, until they ulti- 
mately resume their original dimension, ty, and sure, 
Thus, taking the pressure of the surrounding un fluid as 
a standard, we have an excess of pressure at both the head and 
stern ends of the body, and a defect of pressure along the middle, 

We proved just now that, taken asa whole, the fluid pressures 
could exert no endways push upon the stationary body. We now 
see something of the way in which the separate pressures act, and 
that they do not, as seems at first sight natural to expect, tend all in 
the direction in which the fluid is flowing ; on the contrary, pressure 
is opposed to p , any tion to tion, and the forces 
neutralise one ry come oe aes is that = 
ocean of ect fluid flowing at y speed past a ionary su 
merged Ries does not tend to push it in the direction of the flow. 
This being so, a submerged body travelling at steady speed through 
a stationary ocean of perfect fluid will experience no resistance. 

We will now consider what will be the result of substituting an 
ocean of water for the ocean of perfect fluid. The difference 
between the behaviour of water and that of the theoretically 
perfect fluid is twofold, as follows :— f 

(1) The particles of water, unlike those of a perfect fluid, exerta 
drag or final frictional resistance upon the surface of the body as 
they glide along it. This action iscommonly termed surface friction, 
or kia friction; and it is so well known a cause of resistance that I 
need not say anything further on this point, except this, that it 
constitutes almost the whole of the resistance experienced by 
bodies of tolerably easy shape travelling under water at any 
reasonable speed. 

(2) The mutual frictional resistance experienced by the particles 
of water in moving past one another, combined with the almost 
imperceptible degree of viscosity which water possesses, somewhat 
hinders the necessary stream-line motions, alters their nice adjust- 
ment of pr and velocities, and thus defeats the balance of 
stream-line forces and induces resistance. This action, however, is 
imperceptible in forms of fairly easy shape. On the other hand, 
angular or very blunt features entail considerable resistance from 
this cause, because the stream-line distortions are in such cases 
abrupt, and degenerate into eddies, thus causing great differences 
of velocity between adjacent particles of water, and great conse- 

uent friction between them. ‘‘Dead water,” in the wake of a 
ship with a full run, is an instance of this detrimental action. 

So far we have dealt with submerged bodies only ; we will now 
take the case of a ship travelling at the surface of the water. But 
first, let us suppose the surface of the water to be covered with a 
sheet of rigid ice, and the ship cut off level with her water-line, so 
as to travel beneath the ice, floating however, exactly in the same 
position as before (see Fig. 27). As the ship travels along, the 
stream-line motions will be the same as for a submerged body, of 
which the ship may be regarded as the lower half; and the 
will move without resistance, except that due to the two causes 
have just spoken of, namely surface-friction and mutual friction of 
the icles. The Sen ba motions being the same in character 
as those we have been considering, we shall still have at each end 
an excess of pressure which will ten: to force up the sheet of ice, 
and along the side we shall have defect of pressure tending to suck 
down the sheet of ice. If, now, we remove the ice, the water will 
obviously rise in level at each end, so that excess of hydrostatic 
head may afford the necessary reaction against the excess of pres- 
sure ; and the water will sink by the sides, so that defect of hydro- 
static head may afford reaction against the defect of pressure, 

The hills and valleys thus formed in the water are, in a sense, 
waves; and, though originating in the stream-line forces of the 
body, yet when originated, they come under the dominion of the 
ordinary laws of wave-motion, and, to a large extent, behave as 
independent waves. The consequences which result from this 
necessity are most intricate; but the final upshot of all the dif- 
ferent actions which take place is plainly this—that the ship in its 
passage along the surface of the water has to be continually su 
plying the waste of an attendant system of waves, which from the 
nature of their constitution as independent waves, are continually 
diffusing and transmitting themselves into the surrounding water, 
or, where they form what is called broken water, crumbling away 
into froth. Now, waves represent energy, or work done; and 
therefore all the energy represented by the waves wasted from the 
system attending the ship, isso much work done by the propellers 
or tow-ropes which are urging the ship. So much wave energy 
wasted per mile of travel, is so much work done per mile ; and so 
much work done per mile is so much resistance. The actions in- 
volved in this cause of resistance, which is sometimes termed 
“* wave-genesis,” are so complicated that no extensive theoretical 
treatment of the subject can be usefully attempted. All that can 

known about the subject must, for the present I believe, be 
sought by direct experiment. 

Haying thus briefly described the several elements of a ship’s re- 
sistance, I will draw your attention more particularly to certain 
esulting considerations of practical importance. Do not, how- 
ever, suppose that I shall venture on dictating to shipbuilders what 
sort of ships they ought to build: I have so little experience of the 
practical requirements of shipowners, that it would be presump- 
tuous in me to do so; and I could not venture to condemn any 
feature in a ship as a mistake when, for all I know, it may be 
justified by some practical object of which I am ignorant. For 
these reasons, if I imply that some particular element of form is 
better than some other, it will be with the simple object of illus- 
trating the application of principles, by following which it would 
be possible to esis aship of given displacement to go at given 
speed, with minimum resistance, in smooth water; in fact, to make 
the best performance in a ‘‘ measured mile” trial. I have pointed 
out that the causes of resistance to the motion of a ship h 
the water are—(1) surface friction; (2) mutual friction of the 
particles of water, and this is only practically felt when there are 
features sufficiently abrupt to cause eddies; and (3) wave genesis, 
I have also shown that these are the only causes of registance. 
I have shown that a submerged body, such as a fish os torpedo, 
travelling in a perfect fluid, would experience no resistance at all ; 
that in water it experiences practically no resistance but that due 
to surface friction and the action of eddies; and that a ship at the 
surface experiences no resistance in addition to that due to these 
two causes, except that due to the waves she makes. I have done 
my best to make this clear ; but there is an idea that there exists a 
form of resistance, a something expressed by the term “direct 
head-resistance,” which is independent of the above-mentioned 
causes. This idea is so 7 =| | aang at of so long standing, and 
at first sight so plausible, that Iam anxious not to leave any mis- 
understanding on the point. ‘ 

Lest, then, I should not have made my meaning sufficiently 
clear, I say distinctly, that the motion of head resistance, in any 
ordinary sense of the word, or the notion of any opposing force 
due to the inertia of the water on the area of the ahip’s », % 
force acting upon and measured by the area of midship section is, 
from beginning to end, an entire delusion, No such force acts at 
all, or can act, as throughout the greater part of this address I have 
been endeavouring to explain. No doubt, if two ships are of pre- 
cisely similar design, the area of midship section may be used as a 
measure of the resistance, because it is a measure of the size of 
the ship; and if the ships were similar in every respect, so 
would the length of the bowsprit, or the height of the mast, bea 
measure of resistance, and for just the same yeason. But it is an 
utter mistake to suppose that any part of a ship’s resistance is a 
direct effect of the inertia of the water which has to be displaced 
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from the area in the ship’s way. Indirectly the inertia causes re- 
sistance to a ship at surface, because the pressures due to it 
make waves. But to a submerged body, or to the submerged por- 
tion of a ship travelling beneath rigid ice, no resistance whatever 
will be caused by the inertia of the water which is pushed aside. 
And this means that, if we compare two such submerged bodier, 
or two such submerged ions of ships travelling beneath the ice, 
as long as they are both of a easy shape not to cause 
eddies, the one which will make the least resistance is the one 
which has the least skin surface, though it have twice or thrice the 
area of midship section of the other. The resistance of a ship, 
then, practically consists of three items—namely, svrface-friction, 
eddy-resistance, and wave-resistance 

Of these the first-named is, at least in the case of large ships, 
much the largest item. In the Greyhound, a bluff ship of 1100 
tons, only 170ft. long, and havinga thick stem and stern , thus 
making considerable eddy-resistance, and at 10 knots vi making 
large waves, the surface-friction was 58 per cent. of whole 
resistance at that speed ; and there can be no doubt that with the 
long iron ships now built, it must be a far greater proportion 
than that. Moreover the Greyhound was a cop 
ship ; and most of the work of our iron ships has to be done 
when they are rather foul, which necessarily increases the surface- 
friction item. The second item of resistance, namely, the forma- 
tion of eddies, is, I believe, imperceptible in ships as finely formed 
as most modern iron steamships. ick square-shaped stems and 
sternposts are the most fruitful source of this kind of resistance, 
The third item is wave-resistance. On this point, as we have seen, 
the stream-line theory rather —— tendencies than supplies 
quantitative results, because, though it indicates the nature of the 

orces in which the waves originate, the laws of such wave-combi- 
nations are so very intricate, that they do not enable us to predict 
what waves will actually be formed under any given conditions. 

There are, however, some rules, I will not call them principles, 
which have to some extent been confirmed by experiment. At a 
speed dependent on her length and form, a = makes a very large 
wave-resistance. At aspeed not much lower than this, the wave- 
resistance is considerably less, and at low speeds it is insignificant. 
Lengthening the entrance and run ef a ship tends to decrease the 
wave-resistance ; and it is better to have no parallel middle body, 
but to devote the entire length of the ship to the entrance and run, 
though in this case it be necessary to increase the midship section 
in order to get the same displacement in a given length. 

With a ship thus formed, with fair water-lines from end to end, 
the speed at which wave-resistance is accumulating most rapidly, is 
the speed of an ocean wave the length of which, from crest to 
crest, is about that of the ship from end to end. I have said we 
may practically dismiss the item of eddy-resistance. The problem 
then to be solved in designing a ship of any given size, to go at a 
given speed with the least resistance, is to so form and proportion 
the ship that at the given speed the two main causes of resistance, 
namely, surface-friction and wave-resistance, when added together, 
may be a minimum. 

In order to reduce wave-resistance we should make the ship very 
long. On the other hand, to reduce the surface-friction we should 
make her comparatively short, so as to diminish the surface of 
wetted skin. Thus, as commonly happens in such problems, we 
are endeavouring to reconcile conflicting methods of improvement ; 
and to work out the problem in any given case, we require to know 
actual quantities. We have sufficient general data from which the 
skin-resistance can be determined by simple calculation ; but the 
data for determining wave-resistance must be obtained by direct ex- 
periments upon different forms to ascertain its value for each form. 
Such experiments should be directed to determine the wave-resist- 
ance, of all varieties of wate-line, cross section, and proportion of 
length, breadth, and depth, so as to give the comparative results 
of different formsas well as the absolute result for each. An ex- 
haustive series of such experiments could not be tried with full- 
sized ships; but I trustthat the experiments I am now carrying 
out with models, for the Admiralty, are gradually accumulating 
the data required on this branch of the subject. I wish in con- 
clusion to insist again, with the greatest urgency, on the hopeless 
futility of any attempt to theorise on goodness of form in ships 
except under the strong and entirely new light which the doctrine 
of stream: lines throws on it. 

It is, I repeat, a simple fact that the whole framework of thought 
by which the search for improved forms is commonly directed, con- 
sists of ideas which, if the doctrine of stream-lines is true, are 
absolutely delusive and misleading. And real improvements are 
not seldom attributed to the guidance of those very ideas which I 
am characterising as delusive, while in reality they are the fruit of 
painstaking, but incorrectly rationalised, experience. 

I am but insisting on views which the highest mathematicians of 
the day have established irrefutably ; and my work has been to 
appreciate and adopt these views when presented to me*. 

Yo one is more alive than myself to the plausibility of the 
unsound views against which I am contending; but it is for the 
very reason that they are so plausible that it is necessary to protest 
against them so earnestly ; and I hope that in protesting thus, I 
shall not be regarded as dogmatic. In truth, it is a protest of 
scepticism, not of dogmatism, for I do not profess to direct anyone 
how to find his ry straight to the form of least resistance. For 
the present we can but feel our way cautiously towards it by careful 
trials, using only the improved ideas which the stream-line theory 
supplies, as safeguards against attributing this or that result to 
irrelevant or, rather, non-existing causes, 

APPENDIX. 

Note A.—The proposition, that the flow of fluid through a 
tortuous pipe et its ends in the same straight line does not tend 
to push the pipe endways, can be treated in several ways, of which 
only one is given in the accompanying address; but it may be 
interesting to some readers to trace some of the other ways of 
viewing the question. 

First let us take the case of a right-angled bend in a pipe (that 
is to say, where the direction of a pipe is altered Pacha 4 a right 
angle by a curve of greater or less radius; a bend of this sort is 
shown in Fig. 28), and assume that the fluid in it at A is flowing 
from A towards C, I propose at present to deal only with those 
forces or tendencies which act more or less powerfully in the 
—- of the original motion of the fluid, namely, along the 
ine AC. 

I must here remind you that I am dealing with this matter en- 
tirely independently of hydrostatic tao Perhaps to some it 
will be difficult to disassociate the idea of hydrostatic pressure from 
a fluid in a pipe. This difficulty might be got over by assumin 
that the pipe is immersed in a fluid of the same density and hea 
as the fluid withinit. There will thus be hydrostatic equilibrium 
between the fluid within and without the pipe, the only difference 
being that the fluid inside the pipe is assumed to be in rapid motion, 
and thus subjects the pipe to any stresses properly incidental to 
that motion of the fluid within it. 

The sole work that has to be done in the present ease is that of 
deflecting the current of fluid to a course at — angles to its ori- 

w 


tenatnation of Sets sqnend bend 26 G be panelled to the commence- 
ment of the first bendat A. Here I again, for the t, 
Gort sats SUS Se Seyeen. 0 direction parallel to the AC. 
The fluid at B has no velocity in the direction of the line AC, and 
at G it has a velocity in that direction equal to the velocity which 
it had at A. To give it this velocity a forward direction (I 
mean forward in its original direction of motion)—to establish 
forward momentum, requires the application of a force in the 
direction HG; and this force is administered to the fluid by the 
curved portion of the pipe at the bend IJ K; and as the pipe 
is assumed to be rigid, the duty of establishing the forward 
velocity ef the fluid throws a rearward stress on the pipe in 
the direction GH. Now as the’forward momentum given to the 
fluid between B and G, in the line G H, is exactly the same as the 
momentum destroyed between A and B in the line AC, it follows 
that the rearward stress thrown on the pipe at the bend IJ K is 
exactly equal to the ferward stress thrown on the pipe at the bend 
DEF. ence it will be seen that the tevassaaiite on On rigid 
pipe AG, treated as a whole, balance, so far as relates to the forces 
in the line A C, the original line of motion of the fluid—the forward 
stress acting on the pipe at the bend D EF, being balanced by the 
equal rearward stress acting on the pipe at the bend I J K. ese 
two of the forces acting on the pipe are shown by the arrows L and 
M, which, it must be remembered, are the only forces which act 
in a line el to AC, 
It will have been seen that the measure of these forces is the 
amount of forward momentum of the fluid which is destroyed or 
created; and from this it will be inferred that the forces will be 
the same, no matter what is the radius of the curve of the pipe, inas- 
much as the curvature of the pipe does not affect the amount of 
the forward momentum of the fluid that has to be destroyed or 
replaced. Let us next take the case of a bend in a pire that is not 
a right angle, as shown in Fig. 30; and here, as before, I only pro- 
pose to deal with the forces that come into Rey in the direction 
A C of the original motion of the fluid. Now in this case the 
forward motion of the fluid is not, as in the instance of the right- 
angled bend, entirely destroyed in its | ye from A to B; only 
a portion of the motion is checked, and a portion of the momen- 
tum destroyed; and the magnitude of the force required to destroy 
the momentum is in proportion to the amount by which the 
forward velocity of the fluid in the line AC is destroyed. i 
force is administered to the fluid by the curved portion of the 
ipe at the bend DE F, and as in the former case, exercises a 
‘orward stress on the pipe, which will be in proportion to the 
extent by which the forward motion of the fluid is checked by the 
divergence of the pipe from its ori ine. 

Suppose to this we attach rigidly another bend BG 
of the same angle, as shown in Fig. 31, so that the termination 
of this second bend at Gis parallel to the commencement of the 
first bend at A. Here in the portion of the pipe B G, that part of 
the forward velocity which was taken away has to be again given to 
the fluid; this requires force, which is administered to the fluid by 
the curved part IJ K of the pipe. There is thus thrown on the 
pipe a rearward stress represented by M. The force required in 
the bend between B and G to reinstate completely the forward 
velocity is evidently the same in amount as the force required in 
the bend between A and B to destroy in part the forwaid velocity. 

It follows therefore that the two stresses on the pipe, represented 
by the arrows Land M, which indicate the forces acting on the 
pipe, are equal and opposite to one another; and these are the 
only forces acting on the rigid pipe in the line A C of the original 
motion of the fluid at A. It follows therefore that in the case of 
two right-angled bends rigidly attached, or in the case of two con- 
nected equal-angled bends of any other angle, the stresses brought 
on the pipe by the flow of the fluid will not tend to move the pipe 
bodily endways. 

It will be seen also by this reasoning that the forces we have 
referred to do not depend on the curvature of the pipes, but are 
simply measured by the amount of the forward momentum of the 
fluid and the extent to which that tum is lified in the 
total deflection of the course of the fluid at the bend, or, in other 
words, by the angle of the bend. And from this reasoning it 
becomes apparent that by whatever bends or combinations of bends 
we divert the course of a stream of fluid in a pipe, provided the 
combination be such as to restore the stream to its original direc- 
tion, the aggregate of the forces in one direction required to destroy 
forward momentum are necessarily balanced by equal forces in the 
opposite direction required to reinstate the former momentum. 
It will be useful to consider the action of all the forces acting on a 
fluid in a bend of the pipe, more in detail ; and I will return to the 
case of a single right-angled bend, as shown in Fig. 28. I before 
spoke merély of the forces acting parallel to the line A C, and 
said that the forward momentum of the fluid in that line had to be 
destroyed in its passage round the bend DEF, and that this must 
be effected by a force acting parallel to AC, which would throw 
a forward stress on the pipe tending to force it in the direction 
AC. But similarly velocity has to be given to the fluid in the direc- 
tion NB; and to this a force must be administered to the fluid which 
will cause a reaction on the pipe in the direction B N; and as the 
momentum to be established in the direction NB has to be equal 
to that in the direction A C, which had to be destroyed, it follows 
that the forces of reaction upon the pipe in the directions A C and 
BN are equal. These forces can be met in two ways, either by 
securing the bent part of the pipe D EF so that it will in each part 
resist the stresses that come on it, or by letting the forces be 
resisted by the tensional strength of the straight parts of the pipe 
AD and B F operating in the direction of their length; and in this 
case we see that the tension on A D must be eq to the force 
acting along A C, and the tension on B F must be equal to the 
equal force acting along BN, so that in fact the forces brought 
into play by the > led bend produce a longitudinal tension 
on the pipe at either end of the bend equal to the force required 
to destroy the forward momentum of the fluid. 

Proceeding to the case of the non-right-angled bend, as shown 
in Fig. 30—in this case, as we have seen, a portion only of the 
forward momentum of the fluid in the line AC has to be destroyed, 
also a certain amount of sideways momentum has to be created in 
a direction which we may consider parallel to the line Q P; and the 
composition of the remaining forward momentum in the line A C 
with the created sideways momentum in the lime QP, results in 
the progress of the fluid along the path F B; this ae destruc- 
tion of forward momentum and establishment of sideways momen- 
tum are essential to the onward progress of the fluid along F B. 
The bend D E F will be subject to the reaction of the forces 
necessary to produce these changes; and either the bend may be 
locally secured, or the stress upon it may be met, as in the case 
of the right-angled bend we have just been considering, by a ten- 
sional drag on the pipe at either end of the bend. There is, how- 
ever, this difference between the cases, that the force required to 
establish sideways momentum rarallel to Q P cannot be directly 
met by the reaction of tensien along the line BF of the 
second part of the pipe; but this force may be met b 
the obliquely acting tension of the pipe BF combined wit 

dditi tensi dleng the pipe AD. It is well known that 











ginal course AC ; and the part of that du ich has ref 
forces acting along that line, is hype wee y a force acting along 
the line A C, sufficient to entirely destrey the forward momentum 
of the fluid that flows along the pipe at A towards the bend. This 
force is administered to the fluid by the curved portion of the pi 
at the bend DEF; and, as the pipe is assumed to be . 
the work of arresting the forward velocity of the fluid throws a 
forward stress on the pipe in the line AC. t us now assume that 
to the right-angled bend, AB, we attach fa at a second right- 
a manner that the 


* I cannot pretend to frame a list of the many eminent mathematicians 
who ted or perfected the stream-like theory ; but I must name 
from @mongst them Professor Rankine, Sir William Thomson, and Pro- 
fessor Stokes, in order to express my eg indebtedness to them for 
information and explanations, to which chiefly (however imperfectl, 
utilised) I owe such elementary Knowledge of the subject as alone 
possess. 





in the case ofa given force, such as that we are supposing parallel 
to P Q, i two obliquely placed forces such as the 
tension along the lines D A and FB, nearer the lines D A and 
FB are to one straight line the greater must be the tension along 
those lines to balance a given force acting on the line P Now 
the less the line F B div from the line A C, the less be the 
sideways momentum to QP that has to be imparted to the 
fluid ; but, at the same time and Langer og, Sa the same extent, will 
the proportionate tension put upon the limbs D A and FB of the 
pipe be aggravated by the greater obliquity of their action. The 
sideways pull is greatest when the bend is a right angle; and then 
it amounts to s force that will take up or give out the entire 
momentum of the fluid, and it is su; direetly by the tension 
of the limb of the pipe at FB. if bend is made less than a 
right angle, the less the bend is made the less is the sideways pull 
but the greater by the same degree is the disadvantage of the, 





endo of, which the tansinen the yipe-eiite 
results from this that in the case of a 
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dent that the radius of curvature of the bend docs not enter 
into this consideration, and that the forces acting are not affected 
by the rate of curvature of the pipe, the simple measure of the 
forces being the increase or decrease in the momentum of the fluid 
in each direction. It results from this 
along a pipe with a bend in it, no matter 
of the bend or the radius of its curvature, the 
to deflect the path of the fluid will be met by a tensional 

along the pipe, and this tension is equal to the force that would be 
required to entirely destroy the momentum of the fluid. If we 
now assume any number of bends, of any le or curvature, to 
be connected together—see Fig. 3—the equilibrium of each bend is 
satisfied by a longitudinal tension which is in every case the same ; 
and this tension is, therefore, uniform throughout the pipe; for 
the tension at any intermediate point in a bend is clearly 1 ap hend 
as at the ends of the bend, as we may su 
that point into two bends, and there joined together by an infinitely 
short piece of t 


A and B parallel to one another, as shown in Fig. 4, it is clear that 
the tensional forces at its ends bal one another, and the pipe, 
as a whole, does not tend to move endways, 

Note B.—The law regulating these c’ of pressure due to 
i of em seme : understood ows the case 
of a stream o ‘ect owing from a y tapered 
or nozzle aNd = ae sf and Semnosted with the bottom ” 
cistern, as shown in Fig, 33. Let us suppose that at the ts 
B and C the sectional areas of the pipe are severally twice and four 
times that at the point of exit A. At the point of exit A the fluid 
is under no pressure whatever, since there is no reacting force to 
maintain any pressure ; each particle of fluid in the issuing jet is 
rushing on on its own account, neither giving nor pressure 
from its neighbours. We know, however, what force it taken 
to give the velocity which the fluid has at the point of issue A, and 
we measure this force by yt ewer y or head of fluid, lost. In 
the case we are considering, head is represented by the height 
of the fluid in the cistern, or by the height A D. 

Within the cistern, at the point E, on the same level as A the 
point of issue—at this point E within the cistern, we have the 
pressure due to the head of fluid equal to A D, but we have no velo- 
city ; at any rate the velocity is so small as to be le ; 
and at the point of issue A we have no pressure at all, but we have 
what is termed the “‘ velocity due to the head.” Let ns suppose 
that at the points A, B, C, and E, gauge-glasses or stand-pipes are 
attached so that the fluid in each may rise to a height - 
ing with the pressure within the pipe or nozzle at the point of 
attachment. The gauge-glass attached at A will show no pressure, 
thus indicating that the entire head AD has been expended in 
producing the velocity at the point A. 

At the point B, as the sectional area is twice, the velocity is one 
half that at A. Now the head required to produce velocity varies 
as the square of the velocity to be produced ; in other words, to 
produce half the velocity :equires one quarter of the head ; thus of 
the whole head AD available, one quarter only, or G D has been 
absorbed in developing the velocity at B, and the remainder of 
the pressure, which will be represented by the head B G, will be 
sensible at the point B, and will be exhibited in the gauge glass 
attached at that point. + = as the pipe at C is four times the 
area that it is at A, it follows that, of the whole head AD one- 
sixteenth part only, or H D, has been absorbed in developing the 
velocity at C, and the remainder of the pressure, which 
represented by the head C H, will be sensible at the point C, and 
will be exhibited in the gauge glass attached at that point. 

In the case I have chosen for illustration the small end A of the 
nozzle is open and discharging freely, and the pressure at that 
point is therefore nil. But the absolute differences of pressure at 
each point of the pipe or nozzle will be precisely the same—as 
long as the same quantity of fluid is flowing through it per second 
however great the absolute pressures throughout. Thus, 
suppose that from the end of the nozzle at A a pipe of the same 
diameter, and of uniform diameter throughout its length, is curved 
upwards so that the end of it, I, is 2ft. higher than A, as shown 
in Fig. 34, if the level of the cistern is also raised 2ft., namely, to 
the level marked J instead of D, we shall have the same delivery 
of fluid as before, and the differences between the pressures at 
each point will be the same as before. If we add 50ft. instead of 
2ft. to the head in the cistern, and raise I to 50ft. instead of 2ft. 
above the nozzle, the differences of head or omg will still be 
the same, the head at A being 50ft., that at B being BG + 50ft., 
that at C, CH + 50ft., and that at E, the cistern level, E D +- 50ft. 
To put the case into actual figures, suppose the sectional area at A 
to one square inch, that at B two square inches; and that 
at C four square inches, and suppose that the fluid is passing 
through the nozzle at the rate of one-ninth of a cubic fi 
per second, we shall have a velocity at A of i6ft. per 
second—to generate. which would require a difference of pres- 
sure, between E and A, equivalent to 4ft. of vertical head. 
The velocity at B will be 8ft, per second, which would 
require a difference between E and B equivalent to lft. of head. 
That at C will be 4ft. per second, and will require a difference of 
pressure equivalent to din. of head. If the pressure at A be zero, 
the ures at B, C, and E, will be 3ft., 3ft. 9in., and 4ft. — 
tive : If the pressure at A be Ift., the pressures at B, C, and E, 
will be 4ft., 4ft. 9in., and 5ft. respectively ; and if the at 
A be 1000ft., the pressures at B, C, and E, will be 1 .» L003ft. 
9in., and 1004ft. respectively, always su the a of 
fluid passing r second to be the same. If the quantity be dif- 
ferent, the lute differences of pressure will be different, but 
will be relatively the same, If, for instance, the quantity fi 
per second be doubled, the velocity at each point will be doub 
and the differences of pressure quadrupled ; so that if the 
at A were again 1000ft., those at B, C, and E, would be 1012, 1015, 
and 1016ft. respectively. 

To sum up—the differences of hydrostatic pressure at different 
points vary as the differences of the squares of the velocities at 
those points. 

Note C.—Here again the argument given in the text cer- 
tain other lines of argument which some persons may feel interested 
in following out. Sw each and every one of the streams into 
— we — — ne to ~ tS ab 
rigid pipe made exactly to fit it, throughout, the ski eac. 
having no thickness whatever. The innermost skin of the inner- 
ant Sere ee mean that layer which is in contact with the 
side of the body), the innermost skin, I say, of this layer ty 





tically neither more nor less than the skin or 
The other parts of the skins of this layer, and all the skins 
the other pipes, simply separate fluid from fluid, which 
hypothesi, would be flowing exactly as it does flow if the 

the pipes were not there; so that, in fact, if 
forated, the fluid would nowhere tend to flow 
holes, Under these circumstances there 

any force brought to bear 


produces, as we have just seen, 
skins which separate fluid from fluid ; 
removed i none, the —~ administered to the —_ 

i e same as is administered to wi 
p mew no total end wh ma ty ay 


ays force r. 
remainder of the system? the surface of the body, which 
is formed, as I have alread: by skins 


innermost layer of pi hte pw 
ministered to the the body by the flow of the fluid. 
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Lastly, let us recur for an instant to the case of fluid flowing 
through the single flexible pipe. Here it was ed that the flow 
of the fluid through it, if it was anchored at the two ends, did not 
tend to displace any of it, because the centrifugal forces, pro- 
duced by the flow of Armaan uy = a) Qe erp ny oe 

normally, as it is 6 e ipe at poin 
terbalanced tension 


one case 4 spoon point was made to obviate the scratching and 
jumping. The scratching was certainly wa cia dit oedteet 
not quite so nimble, but if there were less roots and dirt 

there was more hay, clover, or grain left. The blunder 
spoon point was a9 obvious that it was denounced at once 
presence of the makers, and evidently to their great astonish 


rt 
4 


les, or 
are exactly coun’ an uniform thro’ it the - 7 ; 

length of — ipe. If pat a pipe has variations ‘ts din. ment. This shows that the principle which the teeth of a 
meter, the pa alll, of quasi-h: head ai iate to | Take should be made is not uni understood. In hand 
those variations are also normal to the surfaces of the pipe, being | Taking a skilful will so regulate his hands that the bearing 


If, however, these normal forces were 
counterbalanced by equal and ite and normal external 
suppo it is obvious that tension would be entirely 
relieved. Now, if we su the system of pipes which we have 
several times already i to surround the submerged body, to 
be flexible pipes (instead of rigid pipes, as we presi imi 
lorces W 


simply bursting pressures, 


forces or 


them), the coun‘ , OF No! , 

actly relieve the tension are supplied to each by its neighbour. 
except in the case of the innermost skin of the. innermost yer of 
pipes, since this innermost skin has no nei % this instance 


the counterbalancing, normal, ex’ 
rigidity of the surface of the body. 
tensional forces produced by the flow of fluid a flexible 
ee, ee 6 ee ing sectional area, lave no sum 
total of endways force, the coun forces which meats 
relieve D wg tension must “ye have no endways ry Re 
since the counterbalancing forces acting throughout the whole 
Sputuia bave thoes me dia lal of ante aie i ome ba marek 
as before in the case of the similar system of rigid pipes, that if we 
remove the whole of the skins or sides of pipes, which separate 
fluid from fluid and which are all therefore necessarily in perfect 
uilibrium, the forces acting on the remainder, namely on those 
aking which, are in , meee with the surface — body, oan 
wi ‘ore may be considered as acting simply upon the "9 
must also have no endways sum total, — ° 








THE PRIZE HORSE RAKES AT TAUNTON. 
Waarever opinions may exist in regard to public trials under 
the a of the Royal Agricultural Society, or any other 
scciety, conclusive and sati , there cannot. be any 
doubt but that bri a number of manufacturers together 
i ines at work isa good thing for some of 


the manufacturers. a nae om Se ont te toe and 


development of efficient machinery. The soundness 

views was never more ly shown than in connection with the 
trial of horse rakes at ton. It seems an odd matter at first 
sight that so ancient and simple an implement as a rake should 
not have been thoroughly at this date by many of 
the exhibitors on the trial-field. In this we refer to the rake 
proper—that is, to what are technically termed the teeth. As 
Sa, on one maker had the points set to scratch the 
surface, the result being that they tore up the turf or the roots of 


the corn, and, by continually jumping in consequence, much 





that they were required to gather up was left on the ground. In 


ead or cross-bar in which the teeth are fixed. 
Thus the points of the teeth do not touch the soil at all, but they 
glide one oe to it, and under any stray portions of a crop 
that may be left. This principle must be observed in a 
horse rake, if it be required or to work b 
The first and second prize rakes, which we illustrate, have excel- 
lent teeth, and the principle in question is observed in another 
way, which is necessary, as there can be no head or cross-bar to 
take the bearing, as in the case of the hand rake. Instead, how- 
ever, as will be seen, the ing of each tooth is taken at the 
bottom of the curve, two or three inches behind the point. Thus 
each point runs as close as possible to the surface without 
scratching it, and producing the results above-mentioned. As 
some further proof in confirmation of the advanteges 
public trials by ntakers in a collective body, we may say that the 
spoon-tooth rake was taken to a smithy in Taunton one evening, 
and it appeared on the field the next day with the points in the 
exact form of the teeth for which the prizes were awarded, and 
which will be ‘seen in the accompanying illustration” We may 
undertake to say further, that no manufacturer who saw the 
trials at Taunton will henceforth have the teeth of any rake so 
set that the points scratch the ground. 

Fig. 1 shows the first prize, Fig. 2 the second, while Fig. 3 was 
highly commended for the simplicity and efficiency of its self- 
acting movements. 

Fig. 1 represents a transverse section of Messrs. Nichol- 

if “ 








Fic.t. 


formed by the rule joint I is broken, and the stud G attached to 


lever H is 80 that it releases the stop F. This stop F 
held the pawl E from into the teeth of the ratchets, which 
are formed on the bosses of the carrying wheels. Upon the pawl 
E thus falling into , the rotation of the wheels carry the 
on OS raising the teeth so that the hay or 
corn readily falls. sue have Bess Ses Samnenr aes 
for this to take p! the stationary cam M throws wl E 
out of gear, when teeth fall again by their own weight into 


a % 
As a few general remarks, we may say the adjustment for 
raising the teeth from or for lowering them to the ground con- 
sists in elevating or depressing the bar F by the screws P.' By 
shifting the nuts on this screw, a rise or fall of 3in. can be pro- 
duced, as shown by the dotted and full lines of the teeth A, A, A. 
As a further advantage in this respect the bar F is divided in the 
centre, and the ends of each section are fitted with adjusti 
screws, so that the centre teeth of the rake may be lowered 
the end ones raised, or vice versa. This rake may be thus 
arranged for land in ridges, small stetches, or any other form of 
unevenness er irregularity. For suiting the rake to work of an 
extreme character there is another adjustment at O, where the 
shafts are jointed to the shaft irons of the rake by means of a 
pair of serrated discs. By these several arrangements the pitch 
or le of the rake to the ground may be greatly varied, 
ing as the surface or crop may require, 7 
The carrying wheels of the rake have wrought iron spekes and 
tires. The iron from which the spokes are made is of a semi- 
circular section, and bent to form half of the spoke and a portion 
of the rim of the wheel in one piece, as shown in the drawing. 
The wheels as thus made are very strong and durable for 
weight. 
. 2 shows Messrs. Haughton, Thompson, and Peiles’ self-acting 
i parts of this rake are constructed in a similar 
rakes on which a person can ride. The 
2 — Be es pry oly ray by A, BC, _ 
. Itis -raising or tip; action for emptyi 
which we have, however, more particularly to connie This is 
iest and most effici Senate ears 
agricultural machinery. There is an objection to it as at present 
arranged, for the whole of the weight for lifting the rake is 
thrown on the centre of the axle. But at the cost of a little 
more weight of iron by making the main axle large and solid, 
and adding a cross-bar 4in. by 3in., a section of which is seen at 
X, there is ample strength to bear this centre strain. The rais- 
ing of the teeth is accomplished as follows : Two arms, F G, 
project from the main axle, on which they are mounted me 
yk betes on Re ceed Se 
passes er arm F’, and a connecting rod P is fix 
tothe u arm and a crank disc O. All that is now required 
i is crank disc in motion, which is done by the dotted 





Y- {wheels and the ratchet and pinion, which are cast in one, as 


shown at I. When the rake is moving as the ta) T is now 
resting, and the pawl S is held, the teeth run on the as 
shown, the dotted wheels merely turning meanwhile. 
the ta) So hatte oe < oe ee 
the projection S falls, and the pawl fixes the ratchet wheel 
to the revolving disc OU, the connecting rod is pressed down upon 
the arm G, and as the heads of the teeth are de in front 
they are, consequently, lifted up behind the axle, and the corn 
or straw emptied. . As the dotted wheels are revolving continu- 
‘ the teeth would be elevated, as described, with every turn 

axle if the driver were to keep the treadle pressed down, 
and the upper’end of the tappet free of the projectionS. But as 
this constant motion is of course not required, the treadle of the 


jection 8 is caught, 
ag oped i , and the 
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raised or lowered in a line i with the surface. The 
sweep of the tooth of this taka with thetr pointe of and yot close 
to the ground, is the surest way to pick the crop up as clean as 
possible, and this being done, not to lose any of it afterwards by 
es a ee ee eee 
Fig. shows Mesars. Rollins’ American rake. The prin- 
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Lastly, let us recur for an instant to the case of fluid flowing 
through the single flexible pipe. Here it was proved that the flow 
of the fluid through it, if it was anchored at the two ends, did not 
tend to displace any part of it, because the centrifugal forces, pro- 
duced by the flow of the fluid, and which must act exactly at right 
angles, or normally, as it is called, to the line of pipe at each point, 
are exactly counterbalanced by an uniform tension throughout the 
length of the Do If the flexible pipe has variations in its dia- 
meter, the differences of es head ae ge to 
those variations are also normal to the surfaces of the pipe, being 
simply bursting pressures. If, however, these normal forces were 
directly counterbalanced by equal and opposite and normal external 
forces or ye it is obvious that this tension would be entirely 
relieved. Now, if we suppose the system of pipes which we have 
several times already imagined to surround the submerged body, to 
be flexible pipes (instead of rigid pipes, as we have before imagined 
them), the counterbalancing, or normal, e forces which ex- 
actly relieve the tension are supplied to each pipe by its neighbour, 
except in the case of the innermost skin of the innermost layer of 
pipes, since this innermost skin has no neighbour. In this instance 
the counterbalancing, normal, external forces are supplied by the 
rigidity of the surface of the body. Now we know that, since the 
tensional forces produced by the flow of fluid through a flexible 
pipe, whether of uniform or varying sectional area, lave no sum 
total of endways force, the counterbalancing forces which exactly 
relieve this tension must also have no total endways force; and 
since the counte: cing forces acting throughout the whole 
system have thus no sum total of endways force, it can be proved, 
as before in the case of the similar system of rigid pipes, that if we 
remove the whole of the skins or sides of pipes, which separate 
fluid from fluid and which are all therefore necessarily in perfect 
equilibrium, the forces acting on the remainder, namely on those 
skins which are in contact with the surface of the body, forces 
which therefore may be considered as acting simply upon the body, 
must also have no endways sum total, 








THE PRIZE HORSE RAKES AT TAUNTON. 

WHATEVER opinions may exist in regard to public trials under 
the — of the Royal Agricultural Society, or any other 
society, +. yee and satisfactory, there cannot be any 
doubt but that bringing a number of manufacturers together 
to exhibit their machines at work is a good thing for some of 
the manufacturers. This being so, it is good for the general 
development of efficient machinery. The soundness of these 
views was never more plainly shown than in connection with the 
trial of horse rakes at ae It seems an odd matter at first 
sight that so ancient and simple an implement as a rake should 
not have been thoroughly canned at this date by many of 


the exhibitors on the trial-field. In this we refer to the rake 
proper—that is, to what are technically termed the teeth. As 
examples, more than one maker had the points set to scratch the 
surface, the result being that they tore up the turf or the roots of 
the corn, and, by continually jumping in consequence, much 





that they were required to gather up was left on the ground. In 


one case a spoon point was made to obviate the scratching and 
jumping. The scratching was certainly less, and the jumping 
not quite so nimble, but if there were less roots and dirt gathere< 
there was more hay, clover, or grain left. The blunder of this 
spoon point was so obvious that it was denounced at once in the 
presence of the makers, and evidently to their great astonish- 
ment. This shows that the principle upon which the teeth of a 
rake should be made is not per sath understood. In hand 
raking a skilful person will so regulate his hands that the bearing 
is taken by the head or cross-bar in which the teeth are fixed. 
Thus the points of the teeth do not touch the soil at all, but they 
glide along close to it, and under any stray portions of a crop 
that may be left. This principle must be observed in wre | a 
horse rake, if it be required or expected to work eff ly. 
The first and second prize rakes, which we illustrate, have excel- 
lent teeth, and the principle in question is observed in another 
way, which is necessary, as there can be no head or cross-bar to 
take the bearing, as in the case of the hand rake. Instead, how- 
ever, as will be seen, the bearing of each tooth is taken at the 
bottom of the curve, two or three inches behind the point. Thus 
each point runs as close as possible to the surface without 
scratching it, and producing the results above-mentioned. As 
some further proof in confirmation cf the advantages attending 
public trials by ntakers in a collective body, we may say that the 
spoon-tooth rake was taken to a smithy in Taunton one evening, 
and it appeared on the field the next day with the points in the 
exact form of the teeth for which the prizes were awarded, and 
which will be seen in the accompanying illustration. We may 
undertake to say further, that no manufacturer who saw the 
trials at Taunton will henceforth have the teeth of any rake so 
set that the points scratch the ground. 

Fig. 1 shows the first prize, Fig. 2 the second, while Fig. 3 was 
highly commended for the simplicity and efficiency of its self- 
acting movements. 

Fig. 1 represents a transverse section of Messrs. Nichol- 
son and Son’s self-acting horse rakes, which shows the ar- 
rangement of both the self-acting and the hand lev for 
lifting the teeth. The teeth A, A, have their front ends pivoted 
on the frame C C, which is so carried or hung that it can be 
moved around the main axle asacentre. Over the frame C C, 
and turning in attached to it, are the pawl bars D, 
divided in the centre of the rake, and carrying at their outer ends 
a pawl E, and on their inner ends the stops F. The lever H is 


jointed near its middle to an arm on the frame C, and its outer | possible, 


end hasa rule joint I, by which it is attached to the cranked 
hand lever L. On the cranked arm of this lever is a treadle J, 
which can be depressed by the foot of the man or by riding on 
the seat attached to the seat iron K. Thus, it will be seen, the 
depression of the treadle J and the lifting of the handle H have 
the same effect ; but one constitutes what is technically termed 
self-acting, and the other hand-lifting. Be the foot or the hand 
used, however, the subsequent action is the same; the lock 








————S 


formed by the rule joint I is broken, and the stud G attached to 
lever H is so depressed that it releases the stop F. This stop F 
held the pawl E from falling into the teeth of the ratchets, which 
are formed on the bosses of the carrying wheels. Upon the pawl 
E thus falling into , the rotation of the wheels carry the 
frame C with them, thereby raising the teeth so that the hay or 
corn readily falls. When the teeth have been lifted high enough 
for this to take place, the stationary cam M throws the pawl E 
out of gear, when the teeth fall again by their own weight into 
a raking position. 

As a few general remarks, we may say the adjustment for 
raising the teeth from or for lowering them to the ground con- 
sists in elevating or depressing the bar F by the screws P. By 
shifting the nuts on this screw, a rise or fall of 3in. can be pro- 
duced, as shown by the dotted and full lines of the teeth A, A, A. 
As a further advantage in this respect the bar F is divided in the 
centre, and the ends of each section are fitted with adjusting 
screws, so that the centre teeth of the rake may be lowered and 
the end ones raised, or vice versa. This rake may be thus 
arranged for land in ridges, small stetches, or any other form of 
unevenness er irregularity. For suiting the rake to work of an 
extreme character there is another adjustment at O, where the 
shafts are jointed to the shaft irons of the rake by means of a 
pair of serrated discs. By these several arrangements the pitch 
or —_ of the rake to the ground may be greatly varied, 
according as the surface or crop may require. - 

The carrying wheels of the rake have wrought iron spekes and 
tires. The iron from which the spokes are made is of a semi- 
circular section, and bent to form half of the spoke and a portion 
of the rim of the wheel in one piece, as shown in the drawing. 
The wheels as thus made are very strong and durable for their 
weight. 

Fig. 2 shows Messrs. Haughton, Thompson, and Peiles’ self-acting 
rake, The pare Lager of this rake are constructed in a similar 
way to other first-class rakes on which a person can ride. The 
frame, wheels, seat-iron, and teeth are indicated by A, B, C, and 
D. It is the self-raising or tipping action for emptying the rake 
which we have, however, more particularly to consider. This is 
one of the prettiest and most efficient motions in connection with 
agricultural machin There is an objection to it as at present 


ery. 
ered | arranged, for the whole of the weight for lifting the rake is 


thrown on the centre of the axle. But at the cost of a little 
more weight of iron by making the main axle large and solid, 
and adding a cross-bar 4in. by 3in., a section of which is seen at 
X, there is ample strength to bear this centre strain. The rais- 
ing of the teeth is accomplished as follows : Two arms, F G, 
project from the main axle, on which they are mounted by an 
eye as shown. The teeth are keyed on the cross-rod which 
passes through the lower arm F, and a connecting rod P is fixed 
tothe upper arm and a crank disc O. All that is now required 
is to set this crank disc in motion, which is done by the dotted 
wheels and the ratchet and pinion, which are cast in one, as 
shown at I. When the rake is moving as the tappet T is now 
resting, and the pawl S is held, the teeth run on the ground as 
shown, the dotted wheels merely turning meanwhile. But when 
the tappet T is depressed by a —_— of the foot on the treadle 
the small projection S falls, and the pawl fixes the ratchet wheel 
to the revolving disc OU, the connecting rod is pressed down upon 
the arm G, and as the heads of the teeth are depressed in front 
they are, consequently, lifted up behind the axle, and the corn 
or straw emptied. . As the dotted wheels are revolving continu- 
ously the teeth would be elevated, as described, with every turn 
of the axle if the driver were to keep the treadle pressed down, 
and the upper end of the tappet free of the projectionS. But as 
this constant motion is of course not required, the treadle of the 
tappet is allowed to rise, when the projection 8 is in caught, 
the ratchet wheel is disconnected with the pete my and the 
wheels merely turn as before, and without doing anything more 
till they are again with the crank disc, when the same 
process of lifting the rake is repeated. A second catch W is on 
the hand lever to disconnect the pawl when the crank is at its 
lowest point, whereby the teeth are held in their most elevated 
position for travelling. 

The teeth of the rake are given a poe or less pitch by 
changing the pin in the holes shown in the end of the upper arm 
G, and in the small. casting at H and E. The tines are thus 

ted as required by altering the holes, and as the row of 
holes are made in a curve of suitable radius, their points will be 
raised or lowered in a line perpendicular with the surface. The 
sweep of the teeth of this rake, with their points off and yet close 
ground, is the surest way to pick the crop up as clean as 
ible, and this being not to lose any of it afterwards by 
the points of the rake catching the roots of turf or weeds and 
jumping. 

Fig. 3 shows Mesars. Rollins’ American rake. The prin- 
ciple of this self-acting rake is probably the simplest and 
at the same time thé most effective that has been brought 
before the agricultural public. There are some slight alterations 
that may be advisedly made in regard to details, but the principle 
remains unequalled, in our opinion, all the same. A very few 
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LOCOMOTIVE FOR WORKING STEEP GRADIENTS—HANDYSIDE’S PATENT. 


MESSRS. FOX, WALKER, AND CO.; ATLAS ENGINE WORKS, BRISTOL, ENGINEERS. 
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words will describe it, which is good evidence of its simplicity. 
A slight sketch is given to show the way in which the driving or 
wheels have their bosses -Garbetls sides eaiihe 
—how the ratchet wheels are held in connection with them, and 
the position of the main axle and cross rod attached to the said 
wheels. Of the one side sketched, A is the cogged boss, 
B the ratchet wheel, C the rod which runs through the centre 
ratchet wheel (H in the second ), while D is the main axle. 
Having understood this sketch, the sectional drawing, Fig. 6, 
may be as easily described. The point projecting from 
ie the axle at } is a pawl, which is held on its pivot as 
shown, and, when resting, in its present position by the small 
spring, which is alsoshown. A lever to this paw! is carried, 
it will be observed, in front of the main axle up to c, to the top 
of which is attached a light chain d, the other end being fixed 
to the left-hand shaft. When the teeth are down and raking, 
the chain, lever, and pawl are in the exact position in which they 
are shown in the drawing. While they are left in this position, 
and the rake is travelling, the two ratchet wheels, as shown, 
revolve with the driving wheel. But when the driver finds the 
rake requires to be emptied, he depresses the chain d, which 
draws the lever forward, and raises the pawl into the ratchet 
wheel. This being so locked, as a matter of course it cannot 
turn, and as the ratchet wheel in Fig. 5 is fixed to the same 
cross-bar, that is at the same moment prevented from revolving. 
The result is, as it is cog-locked to the driving wheel, it is carried 
round with it, and with it, of course, is carried the cross-bar (c in 
Fig. 5 and H in Fig. 6), the further result’ being, the teeth are 
carried up by the cross-bar, which carries the ratchet wheels. 
It is at this point that the main action in the principle of this 
machine is displayed. When the centre ratchet wheel is 
locked, and the end ratchet wheels are travelling up the 
driving wheels, the whole block between e and ¢ turns 
bodily in carrying up the teeth of the rake. Thus, the lever c is 
brought down upon the head of the belt f, as shown on the sec- 
tion of the cross-bar of the frame, and, as the lever strikes that 
bolt-head, it acts as a trigger, the ratchet wheel is liberated, and 
the teeth of the rake to their work by their own weight. 
Anything more neatly done than this raising and liberating the 
teeth of a rake we have not seen. It is the nearest to self-action 
of any mechanical contrivance that has been produced for this 
purpose, If the rakings were exactly the same all over a field, or 
if it were no consequence to have them in a row for the con- 
venience of gathering, it might be made perfectly self-acting. 








THE IRON AND STEEL INSTITUTE. 

Durina the course of the ensuing week the Iron and Steel 
Institute of Great Britain will hold its annual provincial meeting 
at Manchester. This will be the first meeting held by this fore- 
most of our scientific societies in the Manchester district—its 
previous provincial meetings having been held in Middlesbrough, 
Dudley, South Wales, Glasgow, Belgium, and Barrow respectively ; 
but it is a fact worthy of being noted that for two succeeding 
years the Institute will have held its provincial meetings in the 
county palatine of Lancaster, although in places a considerable 
distance apart. There is much to commend the choice of the 
Institute on this occasion. Manchester is a city of vast industrial 
importance — a city that has become pre-eminently associated 
with the manufacture of machinery of all kinds, and especially 
of machines designed for heavy work. . Some of the tool making 
establishments in and around Manchester are amongst the 
largest of their kind in the world, and it cannot but interest the 
members of a scientific society—most of whom, we may safely 
presume, have had dealings of some kind with the great Man- 
chester manufacturers, whether in steam hammers, or lathes, or 
slotting machines, or boring machines, or punching machines, or 
steam engines; or steam pumps, or the emai and one com- 
modities for which the Manchester works are famous—to be 
permitted an opportunity of seeing for themselves, under official 
and accredited guidance, the works whence the complicated and 
widely-differentiated mechanism of productive industry is ob- 
tained. Various reasons have been assigned for the superiority 
of Manchester in this branch of manufacture. Dr. Anderson has 
attributed it to “ the deeply inductive turn of mind which.there 
prevails,” and he has concluded “that the inductive habit of 
mind is the central pivot round which all the other causes that 
have combined to make Lancashire what it is do revolve.”’ There 
can be no doubt that for generations the men of Lan- 
cashire have stood high above their fellows in this phase 
of preeminence, and it is probably not going outside 
the record to maintain that the practical superiority of Man- 
chester artisans is due to the early introduction of the cotton 
manufacture, and to the great precision required in the making 
of cotton machinery. But, however this may be, it is certain 
that no community of workmen stands higher, and no works, 
whether at home or abroad, are so interesting in the particular 
branches to which they are devoted. It may be acceptable to 
our readers to have some preliminary information concerning 
these establishments, and the district generally which they are 
about to visit. 

The programme of next week’s visit not only embraces an 
inspection of the principal works in the Manchester district, but 
it extends to an examination of some of the principal works in 
North Staffordshire, to which Friday will be wholly devoted. In 
the latter district the iron trade is carried on in its more elemen- 
tary branches ; in the former it mainly takes the higher forms of 
development. The members of the Institute will, therefore, on 
this occasion have a splendid opportunity of gratifying every 
form of specialité or predilection. Nay more, they will be 
vouchsafed opportunity to examine some of the most interesting 
and extensive collieries in the world, for the Dukinfield Colliery 
where the recent unfortunate explosion took place, is within a 
very short dist of Manchester, and it has the rare attraction 
of being next toe the Rose Bridge Colliery, near Wigan, the 
deepest colliery in the United Kingdom, its total depth being 
2151ft. The Astley Deep pit, the scene of another recent dis- 
astrous explosion, is also within easy distance, and will no doubt 
be visited by a number of those who propose to inspect the large 
engineering works of Mr. Daniel Adamson, at Hyde Junction. 
These latter works cover an area of three acres, all under cover, 
and are specially devoted to the production of blast and Bessemer 
blowing engines and plant. Among the special tools to be 
seer in operation at Mr. Adamson’s works, visitors 
should not fail to take note of the machine constructed 
for the formation of Adamson’s anti-collapsive flange 
seam—a machine capable of turning the flange of a boiler 
flue within twenty-five seconds, In Manchester itself the 
works of § , Stewart, and Co. and Sir Joseph Whitworth will 
undoubtedly great centres of attraction; and some of the 
cotton mills in the neighbourhood are also, we believe, to be open 
for the inspection of visitors. There is this difference to be 
noted between Manchester and all the other districts hitherto 
visited by the Institute—that the manufacture of crude iron is 
not followed out here at all. There are some half dozen works 
devoted to the production of special kinds of finished iron, in- 





cluding the Bradford Works of Richard Johnson and Co,, with 


t pany, with seventeen puddling furnaces and three 
mills; the Gorton Works of the Manchester, Sheffield, and 
Lincolnshire Railway Company, with nine puddling furnaces; 
the Openshaw Works of the Ashbury Railway Carriage and Iron 
Company, Limited, with forty-three puddling furnacés and two 
rolling mills; the Pendleton Works of Messrs. William Barning- 
ham and Co., Limited, with twenty puddling furnaces and three 
rolling mills; and a number of small forges in Bolton, Oldham, 
and elsewhere in the neighbourhood, where puddling and mill 
furnaces are used mainly, if not exclusively, for the purpose of 
re-manufacturing from old scraps. But some interesting steel 
making establishments may be visited, especially the works of 
the Lancashire Steel Company, with four converters, each having 
a capacity of six and a-half tons, and the works of the Manches- 
ter Steel and Railway Plant Company at Newton Heath, with 
four converters, each having a capacity of three tons. There are 
numerous works engaged in accessory branches of the iron trade, 
but space will not allow us to specify them more minutely. We 
may, however, call attention particularly to the works of the 
Newton Heath Reduction Company at Manchester, and the works 
of Harrison, Blair, and Co., and William Haslam, at Boiton, 
where copper is extracted from the burnt ores received as the 
residue of the chemical works in the vicinity. 
From a recent parlimentary return we find that the follow- 
ing are the principal works at Manchester, together with the 
amount of their moving power :— 


a furnaces; Gibraltar Works of the Railway Steel 
and P 


Description of Number of Amount of 

works. works, moving power. 
Cotton factories.. .. .. .. lll per ee Ae 16,564 
Worsted factories .. .. «. 13 on he a 71 
Flax factories .. .. .. 1 co 60 190 

Calendering and finishing 

works oo «0 4 Ce 30 eo ee oe 1218 
WommGsies 2. 1s oc <0 os 24 oo «co ¢ 164 
Manufacture of hinery .. 83 os 2750 





In North Staffordshire the members of the Institute will 
have more than enough to exhaust the limits of a single day. 
This may fairly be pronounced to be one of the most rapidly 
progressing districts in the country. Last year the production 
was no less than 2,575,844 tons, being the next largest produc- 
tion to that of Cleveland among the iron-producing districts of 
the United Kingdom. There are forty-five blast furnaces 
throughout the division, and eight large works for the manufac- 
ture of finished iron. Of the latter, the more important are the 
works of the Shelton Barron Company, with 80 puddling fur- 
naces and seven rolling mills ; the Silverdale works of Stainer 
and Company, with 56 puddling furnaces and five rolling mills ; 
the Biddulph Valley and Ford Green Works of Robert Heath 
and Company, situate at Tunstall, with 90 puddling furnaces 
and six rolling mills ; and the Ravensdale Works, belonging to 
the same proprietory, with 54 puddling furnaces and eight roll- 
ing mills. 

The interest of those who may take part in the excursion into 
North Staffordshire, and the principal interest of the excursions 
as a whole, will undoubtedly centre in the Ravensdale Works, 
Mr. Heath has erected ten of the rotary puddling furnaces with 
which the name of Mr. Danks is identified. No subject has 
been more thoroughly discussed by the Iron and Steel In- 
stitute than that of mechanical puddling, yet we are 
bound to add that no problem appears to be so far, in 
certain respects, from satisfactory solution. Many attempts 
are, no doubt, being made to bring this matter out of 
the region of theory and experiment, and not without success ; 
but it yet remains to be proved to the scientific and practical 
that, all things considered, mechanical puddling is better than 
puddling by hand. It would be tedious, and perhaps superero- 
gatory, to seek to catalogue all the various plans now in operation 
for superseding puddling by hand. The fact is indisputable and 
full of significance, that hand puddling is still the order of the 
day, and that the old reverberatory furnace still holds its own 
for large districts. Failure has attended so many attempts to 
introduce a different system, that practical men are now disposed 
to look with suspicion, if not with incredulity, upon every new 
thing. From this fate the Danks process has not been exempt, 
and we have been told, indeed, by the directors of the 
North of England Industrial Iron and Coal Company that the 
whole process “ was a signal failure,’’ and that they had, therefore, 
been compelled to abandon it. But others have been more 
patient, and, as the result of the steady perseverance of the 
Erimus Iron Company at Middlesbrough, and of Messrs. 
Robert Heath and Sons at the Ravensdale Works in North Staf- 
fordshire, we are informed that the Danks process has at last 
been attended with complete success ; that it yields a large and 
more satisfactory product ; that it is attended with considerable 
economy ; that the excessive wear and tear of plant, so detri- 
mental on the early introduction of the system, has been largely 
obviated ; and that the superior quality of the iron made by the 
Danks process is so manifest, that it realises without difficulty a 
superior price. All these are desiderata of immense practical 
importance to the iron trade ; and it is not pretended that they 
have been attained without considerable modification of the 
original furnaces, nor without trouble and cost. But if 
the members of the Iron and Steel Institute, on their visit 
next week to the Ravensdale Works, should find that the Danks 
process has at last triumphed over all obstacles—and Mr. Heath, 
we are assured, will afford every opportunity for forming correct 
and unprejudiced conclusions on this point—then we may expect 
to find a new impetus given to mechanical puddling, and a 
renewed “spurt” of competition between the different systems 
now before the public. 

We need only add that every facility has been afforded by the 
Manchester Committee of Management for the purposes of the 
forthcoming meeting ; that Owen’s College has been placed at 
the disposal of the council for the reading of papers, &c. ; that 
Mr. William Menelaus, the president, may be expected in his 
presidential address to deal with some of the more practical 
phases of iron making, to the study and perfection of which he 
has devoted a life of arduous labour ; that the accessibility and 
central situation of Manchester, together with the large number 
who have signified their intention of being present, justifies the 
expectation that the gathering will be the largest yet held, if 
not also the most successful, and that the large nuinber of new 
members to be proposed may fairly warrant the belief that the 
objects and principles of the Institute are being more and more 
appreciated, . 


STEEP GRADIENT LOCOMOTIVES. 

Just a year ago we gave a description of a method invented 
by Mr. Henry Handyside, late Assistant Provincial Engineer to 
the Government of Nelson, New Zealand, for overcoming steep 
gradients on railways. At that time the invention had got no 
further than the state of a model; but a trial with it, on a full- 
sized scale, has been made with considerable Before, 
however, describing the engine, it may be as well to remind our 
readers of the nature of the invention, and the part it is intended 














to play in railway engineering. The a expense 
attending the construction of a line of railwa' @ moun- 
tainous country are so great, in consequence of the immense outlay 





of capital required to bore tunnels through the hills and to throw 
viaducts over the valleys, as to be, in many scantily popu- 
lated and partially explored districts, practically insuperable. 
In order to overcome these difficulties very numerous and varied 
devices have been resorted to; but though several of them have 
been fairly successful from a commercial point of view, none have 
been of a sufficiently cheap and effective nature to recommend 
their adoption for general use on any line taken through a 
difficult and hilly country, and where the steep gradients fre- 
quently recur. On Mr. Handyside’s system the engine is coupled 
to the train by a steel chain, or a steel wire rope, which is 
wound round a drum mounted in the framing of the 
engine. The axis or shaft of this drum works horizontally in 
bearings fixed in the main framing of the engine, and is rotated 
directly, or with more advantage by gear from a separate pair of 
cylinders distinct from the usual cylinders which drive the loco- 
motive. On each side of the engine framing, and also on each 
side of one or more carriages or wagons of the train, there are 
suspended one or more self-acting gripping struts, which, when 
let down on the rails by the driver or other person in charge of 
the train, will firmly grip the sides of the rails and hold the 
engine or train stationary. The gripping portion of these struts 
may be made of steel, having their inner surfaces hardened and 
roughened so as to obviate the slightest possibility of slipping ; 
but as it is the sides and not the top of the rail which is thus 
gripped, the latter will not sustain any injury, as it often does 
where sand is used for the purpose of assisting the brakes. 
When an engine fitted in this way, with its train attached by the 
steel chain, arrives at the foot of a steep incline, the engineer 
releases the hauling drum, and thus can without stopping run 
his engine up the gradient as far as he likes, being only limited 
to the length of his chain. The driver then releases the struts 
which come into contact with the rails, and on the engine being 
stopped and attempting the least retrograde motion, they firmly 
grasp the rails and maintain the engine in its place, thus con- 
verting it for the time being into a stationary one. The hauling 
drum being then started, the chain draws the train close up to the 
engine. The struts on the carriages or wagons of the train are 
then released, and descending on the line, hold the train firmly in 
its place while the engine goes on ahead again. The struts upon 
the train, however, are released before the ascent is com- 
menced, for although they hold the train perfectly firmly while 
its weight is upon them, directly it draws ahead and the weight 
is taken off then they are tipped up off the line, and thus all 
possibility of accident from the breaking of the chain or other 
cause entirely prevented. In order to prevent the chain from 
being overwound, a simple automatic arrangement may be 
attached to the engine by which the steam is cut off from the 
cylinders which drive the hauling drums the moment the train 
touches the engine. An engine and train of trucks fitted as 
above described, made by Messrs. Fox, Walker, and Co., of 
Bristol, has been for some time in active operation, employed in 
hauling up a gradient of 1 in 10 the excavated material from the 
basin of the new Avonmouth Dock, and depositing it wherever 
required for filling on the top. On Monday last, Sir John 
Hawkshaw, Mr. Morley, M.P., Mr. Brunlees, Captain Galton, and 
a party of about 100 members of the British Association went 
down by train to Avonmouth in order to see some experiments 
performed with this engine. Unfortunately, however, when 
they arrived they found that the plummer block of the winding 
engine had broken, so that only part of the experiments could 
be undertaken. The engine was first sent slowly up and stopped 
at intervals, when the grips acted admirably, seeming to lift the 
engine, however, a little off the rails as {it brought it up. The 
engine was then sent down and the grips put on ; she slipped 
about a foot and was then brought to rest. A wagon weighing 
four tons, fitted with grips and laden with eight tons of coal, 
was then attached to the engine, and they were sent up and 
down the rail, and were easily brought up whenever required 
by the action of the grips. 

Yesterday, the damage having been repaired, a further experi- 
ment was made with satisfactory results. The engine worked 
well all day without any failure of the strutt and brake. The 
winding gear drew the load at the rate of eight miles an hour. 

It is thought that less steam will be required for this than for 
the old system to attain any given elevation, as by shortening 
the distances the resistance due to the rolling friction, as well 
as the friction of the axles, curves, and atmosphere, will be 
reduced from 50 to 75 per cent. The details of the tank 
engine, which we illustrate at page 163, are as follows:—Diame- 
ter of cylinders, 14in.; stroke, 20in.; the wheels, of which there 
are six coupled, have a diameter on tread of 3ft. 64in., the wheel 
base being 10ft. Gin. The diameter of the smallest ring in the 
boiler is 3ft. 34in., the thickness of plates 7in., the length of harrel 
9ft., diameter of dome inside 1ft. 7in., and its height Ift. 9in., its 
thickness of plate being }in. 

The length of the fire-box shell outside is 3ft. 4in., width, 
3ft. 64in., and depth from centre of boiler 3ft. 9in. The length 
of the copper fire-box inside at top is 2ft. 8}in., and at bottom 
2ft. 9lin.; its breadth at top 2ft. 95in., and at bottom 2ft. 11Zin.; 
its depth inside 4ft. 4in., the diameter of the stays being {in., and 
their pitch 4in. The diameter of the tubes, of which there 
are 125, is 1l?in., and their length 9ft. 5in. The heating 
surface of the tubes is 517 squre feet, and that of the @re- 
box 53 square feet, making a total surface of 570 square feet. 
The area of the fire-grate is 8°14 square feet, and the steam 
space in the boiler 20 cubic feet. The tank is fixed over the 
boiler, and contains 690 gallons of water. A pump, worked 
from the cross-head, is fitted on the right-hand side, and a No. 6 
injector is fitted on the left-hand side. A common brake is fitted 
to the driving and trailing wheels. The details of the winding 
engines are as follows :— Diameter of cylinders, 10in.; stroke, 
14in. The diameter on the pitch line of the spur pinion is 
12iin.; the number of teeth, 20; the pitch, 2in.; and the breadth, 
34in. The diameter on the pitch line of the spur wheel and 
drum is 3ft. 2in.; the number of teeth, 59; the pitch, 2in.; and 
the breadth, 34in. The diameter of the drum barrel is 2ft., and 
its length 2ft. 6in. The length of the wire rope is 150 yards, 
and its circumference 3jin. With the engine making 300 revo- 
lutions per minute, and the drum 100, the speed of the rope is 
eight miles per hour, the cut-off of the steam in the cylinders 
being 77 per cent. of the stroke. The winding engines are fitted 
with link-motion reversing gear, so that the clutch on the 
driving shaft may be more readily engaged and disengaged. 
The patent has been applied to an engine already partially con- 
structed, otherwise Messrs. Fox, Walker, and Co., would have 
= gee an additional 100 square feet of heating surface in the 
boiler. 








STRIKE IN SouTrH WaALEs.—(From our own Correspondent.)— 
The hauliers of Cym Park, Rhondda, and other collier.es, have 
struck. Nine hundred men out at Hirwain. Owing 1o wages 
difficulty the sale of coal is falling, and at Taber and Sychan 
collieries of the Ebbw Vale Company the pits have been actually 
closed, these having no demand for coal. An important case was 
heard at Pontypridd on Wednesday, the Llantwit colliers having 
been summ: for absenteeism. Notice had been given, but, it was 
urged, collectively. The magistrates ruled that the notice waslegal, 
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RAILWAY MATTERS. 

TuE Bristol and Exeter Company are having two screw colliers 
of light draught constructed, for the et go of obtaining, more 
advantageously, a supply of coal for their locomotive department 
from South Wales. 

THE Pottsville (Pa.) Miners’ Journal of August 6 says :—One 
of the heaviest freight trains that ever passed over the Philadelphia 
and Reading Railroad went down the road one night last week, 
drawn by engine No. 28. The train was composed of 170 cars, and 
is known as the Tamaqua freight. 

Rattway accidents in the United States averaged per day for 
the month of July 2°35 accidents, 1°06 killed and 1°61 injured ; for 
the year they were 3°04 accidents, 053 killed and 2°58 injured. 
The averages forthe month are thus higher in the number killed, 
but otherwise much below those for the year. 

Tue Northern Pacific Railway was, on the 12th of August, sold 
under foreclosure of themortgage held by the bondholders.. Theroad 
and all its franchises and possessions were bought at the nominal 
price - nog dols. Pap Bondholders’ ae Y apace 
no other bid. It is intended tu re-organise the company by making 
the bondholders jreferred shareholders, 

THE following additional expenditure received the sanction of 
the Great Northern proprietors at their last meeting :— - 
ment of Farringdon-street Goods Depot, £12,750; seventy-two 
engines, £164,050; fifty-eight carriages, and about 1100 goods 
wagons, &c., £151,140; extension of block system, £50,000; sundry 
other works, &c., £160,270; total, £538,210. 

THE New Orleans and Mobile Railroad Company has recently 
purchased 10,000 barrels of creosote oil, to be used for the protec- 
tion of their bridge timbers and piling against the attacks of the 
marine worm the teredo navalis, The teredo is so destructive to 
timber on the South Atlantic and Gulf coasts, that piling is 
mom <p rendered entirely worthless in the space of eighteen 
months, 


THE North London Company’s half yearly report shows a falling 
off in the mineral receipts, which continue to be affected by the 
gradual substitution of inland for seaborne coal and the differential 
rates of charge. In their live stock traffic there is, on the other 
hand, a satisfactory increase, consequent on the relaxation of 
restrictions hitherto imposed on the importation of foreign cattle. 
The working expenses show a decrease of £6626, after allowing for 
the receipts for work done for other companies. 


THE seven new tank engines added to the Brighton Railway 
Company’s stock perp last half year cost £19,600 altogether, 
being an average of each. Six first-class, eighteen compo- 
sites, fourteen luggage brake vans, 125 goods wagons, and three 
goods brake vans were also acquired at a cost of £29,740, making a 
total expenditure on new stock of £49,340. The total cost of the 
company’s working stock, including machinery and tools, is now 
£1,293,025, a low figure when compared with a year’s earnings. 
The latter, for the year ending June = were £1,680,000. 

Tr is stated that a sad accident has taken place on the Santiago 
and Valparaiso—Chili--line of railway. The 10.30 train from Val- 
paraiso on the night of the 7th went over the bridge near Limache. 
Only the engine and tender escaped; all the rest went into the 
Ester, the bridge breaking with the weight. The train took fire, 
and in the darkness and confusion, all the people who could not 
get out were burned, the destruction being most complete; even 
the bridge itself took fire and was burned. There were fourteen 
freight and three passenger cars consumed, together with a luggage 
van. No foreigners were either killed or injured. 


WE are informed that the 90 odd miles of line belonging to the 
Somerset and Dorset Railway Company, and running from Burnham 
in Somerset, to Poole and Bournemouth, and from Evercreech to 
Bath, has by lease arrangements been secured by the Midland and 
London and South-Western Railways, the stock to be taken at 
valuation. The agreement will come into force on the Ist of 
November, and the line will thenceforth be worked by the joint 
companies, The arrangement is regarded as very antagonistic to 
the Bristol and Exeter line. The liabilities of the Somerset and 
Dorset Company will remain in the hands of that company. 


A WEEK or two since a passenger train came into collision with a 
goods train at the Torquay station on the South Devon Railway, 
and the engine being deserted by its driver and stoker, rushed off 
ata speed of some fifty miles an hour towards Dartmouth. It 
would have fallen into the harbour had it not been for the bravery 
of a couple of passengers, one of whom clambered by the footboard 
to the engine and turned off the steam, while the other, similarly 
clambering, put on the brakes. The men, who are named Purcell 
and Healy, are gangers on the railway, and their bravery has been 
rewarded. They have been brought before the South Devon board 
and thanked, each receiving in addition a silver watch suitably 
inscribed and having £25 deposited for him in the savings bank. 


THE Doncaster level crossing has been, since the recent discus- 
sion in the Town Council at Doncaster, under the serious con- 
sideration of the directors of the Great Northern Railway. 
Besides the large regular traffic, a few Scotch and one or two other 
express trains which do not stop at Doncaster run across the 
thoroughfare at between 30 and 40 miles an hour, making the 
crossing doubly dangerous for pedestrians and others. The 
directors have intimated to the Doncaster Corporation their 
willingness to do anything in their power to lessen the danger and 
inconvenience of the crossing, and it is understood that a committee 
of both corporate bodies will meet after the Doncaster races and 
—— how this may be carried out to the satisfaction of the 
public. 

Ir is reported that the U.S. Post Office Department has made, 
or is making arrangements for a train to be run between New York 
and Chicago exclusively for the carriage of the mails. None but 

tal cars will run in the train, and it is to go through in about 

hours. The mails for the principal intermediate towns and 
distributing points on the line will be made up in the cars and 
will be left and taken up as far as possible without stopping. It 
is thought that by means of this train a great saving can be effected 
in the time of the mails, not only to Chicago, but to points west 
and north-west of that city. The route chosen for this train is over 
the New York Central and Hudson River and the Lake Shore and 
Michigan Southern, that line having been adopted on account of 
the greater bulk of mail matter already carried by it, and the fact 
that there are more large towns and distributing points located 
upon it than on any of the other lines. The train will begin to 
run about September 15. It is said that there will be no increase 
of expense, as the mail now sent by several different routes will 
be concentrated upon this one. 


THE Winchell car ventilator, which has been recently tested on 
a car of the Cincinnati, Hamilton and Indianapolis road, is thus 
described by the Indianapolis Journal :—The apparatus consists of 
an air-chamber attached to the roof, and extending the entire 
length of the car. Each end is supplied with a hood protected by 
very fine wire gauze screens, through which the air, and nothing 
else, is admitted to the chamber. Each drum is furnished with a 
— operated Be lever —— the car, by means of which the 
supply of air ma: regulated to anicety. A number of registers 
in the bottom of the chamber admit the ae tothe car. When the 
train isin motion, the cut-off in the forward end of the car is 
opened, and the air enters, passes down through the registersinto the 
car, and, having served its purpose, makes its exit through the rear 
hood, or, if the wlndows, are open, through them. In connection 
with this air-chamber, and for summer use only, are deflectors on 
the outside of each window, which, acting as an exhaust, not only 
draw out the impure air from the car, but prevent the admission of 
smoke, dust, cin and rain through the open windows. These 
deflectors, being made of do not in the least impede the 
view from the windows. are operated all at once, by means 
of an iron rod running along the side of the car. 





NOTES AND MEMORANDA. 

In a recent number ef the Revue Hebdomadaire de Chimie 
appears a note of some researches on the preservation of wood by 
means of copper salts, by M. Rottier:—Cupric acetate and indigo, 
though are too expensive. Heating wood after = 
tion with copper pine mao does not give reliable results, ou 
can only be used er certain circumstances. Ammoniacal copper 
salts are, however, susceptible of very general application, and 
when applied have more permanent effeets than those ef other 
copper salts. 


TEMPERED glass submitted to the i exhibits centres, 


having a kind of activity under the light, bnt which disappear 
when the glass is annealed. According to M. de Luynec, boracic 
acid, cast and submitted to hardening, acts like with the 


difference, however, that the peculiar property above noted is not 
pA ye on annealing. When submitted to moist air, a small lens 
of the acid unde curious internal modifications, resulting in 
two cones disposed apex to apex, being formed within, which offer 
tle most varying accidents of shape. M. de Luynes suggests that 
an analagous swelling may take place in other virtuous substances, 
and points out that certain geological phenomena may be traced to 
such cause. 

To prepare aniline black marking ink the following solutions are 
required: (1) Dissolve in 60 grammes of water 8°25 grammes 
——— chloride of ee 10°65 grammes chlorate of soda, and 
5°35 grammes chloride of ammonium. (2) Dissolve 20 grammes 
hydrochlorate of aniline in 30 grammes of distilled water, and add 

mmes solution of gum arabic, 1 part of gum to two of water, 
and 10 grammes glycerine. Dr. Jacobsen says that if 4 parts of 
the aniline liquid are mixed in the cold with one part of the copper 
solution, we obtain a greenish liquid, which may be used at once 
for marking linen; but as it decomposes in a few days, it is better 
to preserve the two solutions separately. The writing is at first 
— but is blackened by e ure to steam, for example, by 
ing held over the spout of a boiling kettle. A dry heat renders 
the tissue brittle. 


M. Donato Tomas! says in a recent number of Comptes Rendus: 
—When a current of steam is made to traverse, under a pressure 
of five to six atmospheres, a copper tube of 2 to 3 m.m. diameter 
wound spirally around an iron cylinder, the latter becomes so 
strongly magnetic that an iron needle placed some centimetres 
away from the steam magnet is energetically attracted, and remains 
magnetised during the whole period of the steam current through 
the tube. In continuation of this M. Maumené, in the same 
journal, quotes the following observations :—The important experi- 
ment of M. Donato Tomasi should, it seems to me, be interpreted 
by a very different consideration from that of the author. Heat 
does not act so as to produce “a new source of magnetism.” It 
produces a thermo-electric current, generating the mag- 
netism, and is set up by the difference of temperatures between 
the interior surface of the copper spiral trave by the steam and 
the exterior surface exposed to the air. M. Tomasi ought to be 
able to reverse the current, and consequently the poles, by causing 
the heat to act so as to warm the exterior surfaces, at the same 
time maintaining the interior surfaces colder. 


A FULL century ago the existence of oil springs in Western Penn- 
sylvania was a published and well established fact. In the Massa- 
chusetts Magazine published in 1789, an American contemporary 
finds the following in relation to them: ‘‘In the northern part of 
Pennsylvania there is a creek called Oil Creek, which empties into 
the Allegheny river. It issues from « spring, on the top of which 
floats an oil, similar to that called Barbadoes tar, and from which 
one may gather several gallons a day. The troops sent to guard 
the western posts halted at the same spring, collected some of the 
oil, and bathed their joints with it. This gave them t relief 
from the rheumatism with which they were afflicted. The water, 
of “which the troops drank freely, operated as a gentle purge. 
There is still earlier evidence of the existence of the oil springs 
than this. It is found in an old book, published in 1772, entitled 
‘Travels in North America,’ by Peter Kalm. On a map in this 
volume the exact location of the oil springs is given.” Still further 
as early as 1629, almost a century and a-half before Kalm’s book 
appeared, a Franciscan missionary, Joseph de la Roche d’Allion, 
who crossed the Niagara river into what is now New York state, 
wrote a letter, in which he mentions the oil springs, and gives the 
Indian name of the place, which he ex lained: to mean “ There is 
plenty there.” His letter was printed in Sagard’s ‘‘ Histoire du 
Canada,” in 1632, and subsequently in Le-Clerq. 

Our contemporary the Japan Mail quotes from a consular 
report an interesting account of one of the oldest industries of an 
inventive people. According to the native chroniclers, the art of 
lacquering was discovered in the year A.D. 724. By the end of 
the thirteenth century it had attained such perfection that a 
distinguished member of the craft is recorded to have then started 
a particular school of painting in lacquer. The material used in 
the work consists of the sap of the urushi tree, a plant cultivated 
partly for its sap and partly for the fruit, from which a vegetable 
wax is obtained. These trees attain theinprime of life in the short 
mee of five or six years, when the sap is drawn from them by an 
elaborate process, requiring great judgment and experience, and in 
which the inhabitants of a particular district are celebrated for 
goapetins a special skill. After the sap has been fully extracted 

uring the four or five autumnal months, the tree is condemned 
and cut down. But its usefulness does not even then cease, for 
its wood is so light, and at the same time durable, as to be u 
very generally for making floats for fishing nets, and for many 
other purposes. As for the process of lacquer painting, it is 4 
rather elaborate, but it consists in the main in applying successive 
layers of varnish, gold-powder, and paint, followe again by 
varnish, and lastly, rubbed successively with a particular kind of 
charcoal, polishing powder and horn dust. The manipulation of 
all these various ingredients and appliances re well be believed 
to be a delicate matter, requiring manual skill and neatness, as 
well as good taste. 


REPEATED observations have proved the altitude at which 
breathing begins to be difficult, and it may be fixed at 20,000ft. In 
the lofty mountains of the Andes it is known that even the hardiest 

taineers, t 1 from infancy to breathe the light air of 

the Puna, cannot walk ten paces after attaining the height of 
16,000ft, without resting several minutes after each effort. Hum- 
boldt, at the far inferior height of 13,800, was suddenly seized with 
iddiness and nausea, and fell down senseless upon the ground. 
uguer, Condamine, Montufar and other explor:rs, have suffered 
from alarming hemorrhages at altitudes of 15,000ft. and 17,000ft. 
In the highlands of Quito it is very difficult to make the horses and 
mules advance at a height above 13,000ft. They stand still, tremble 
all over, and fall upon the ground, and if not allowed to rest they 
invariably perish. Hall climbed the Chim‘orazo to an elevation of 
about 19,000ft., but was then obliged to desist without having 
reached its summit, while Major Lloyd, up the Boorendo 
k, 19,5000ft. high, against debility and mental dejection, although 

ie quite outdid the native villagers, was for a long time unable to 
take a dozen steps without exhaustion, and latterly could scarcely 
move atall. The same traveller testifies to the ‘‘ most dreadful 
symptoms,” felt in crossing some of the Indian mountain passes of less 
altitude. In balloons, where the necessity of active exertion does 
not exist, and the progress is much more s as well as less 
laborious, a height of about 23,000ft. had thrice been attained 
before the year 1862. In that year Mr. Glaisher was able to make 
observations up to a height of 19,000ft., although his companion, 
who was occupied in managing the balloon, had breathed with diffi- 
culty for some time, and was then ting for breath. At 29,000ft. 
Mr. Glaisher’s eyesight failed, ‘although is sense of hearing and 
other mental faculties were retained a little longer. The muscular 
powers were, however, quite and Mr. Coxwell, whose vitality 








must have been as catinacthenay at that of M, Tissandier, was 
numbed and partly paralysed by the frest. 


MISCELLANEA, 


Mr. Locan, the chief draughtsman at Chatham Dockyard, has 
died very suddenly. It seems that shortly after home on 


Saturday afternoon he broke a blood vessel, from w! he died 
almost immediately. 

Tue Japanese are shi bricks to California, and sell them 
cheaper than those made in State, notwithstanding that there 


is an ad valorem duty of 20 per cent. on them. The Japanese 
brick is 8hin. long, 44in. wide, and 2hin. thick. 

Ar the recent trials of epee and mowers conducted by the 
Athy (Ireland) Farmers’ Club, Samuelson and Co.’s machines 
were a the first prize in each of the three classes, viz., for 
self-raking reapers, combined reapers and mowers, and manual 
delivery reapers. i ; 

THE contract for a marine drive from Llandudno round the 
Great Ormes Head was signed on Monday for £10,000. The first 
sod will be cut on the 9th September by Mr. Joseph Evans, Hay- 
dock Colliery, chairman of the Drive Company, and @ large 
landed proprietor in the neighbourhood. 

THE New York Tribune states that Mr. Thacher is about to 

ign the office of Commissioner of Patents, and is to be succeeded 
b Mr, R. Holland Duell, of Courtlandt county, N.Y., formerly a 

bility 6 ¢ Co: Mr. Duell is stated to be mab me wy = 
ability and varied attainmeats, possessing rare ca ities for the 
administration of patent office affairs. 

WE regret to hear from hai that an occasional contributor 
to this journal, Mr. D. M. Henderson, Chief Engineer of the 
Maritime Customs, with the lighthouse keeper, and their Chinese 
employés, have been attacked and beaten by villagers at the 
Se eee. The assault is alleged to have been insti- 
gated by Hoo, a mandarin whom Mr. Henderson visited. 

On Tuesday last, in the Court of Chancery, an injunction was 
obtained in the suit brought by Mr. Smith-Casson against M. Dormoy 
to obtain an injunction to restrain the defendant from dealing 
contrary to an indenture which he had entered into with the 

laintiff, in reference to the well-known puddling furnace—Casson- 
ormoy. The Vice-Chancellor granted an injunction restrainii 
him from acting in contravention of the deed until the hearing o 


the suit. 

Ir is estimated that the bridges built in the United States since 
the war have cost 150,000,000 dols. The West has built the greater 
number of large and costly bridges, those over the Missouri alone 
at St. Charles, Booneville, Kansas City, Leavenworth, Atchison, 
St. Joseph, and Omaha ‘costing 11,000,000 dols. ‘The Ohio is 
bridged eight times below Pittsburgh, at the cost of 16,000,000 
dols, The Mississippi is bridged at Bt. Louis, Hannibal, .Keokuk 
Burlington, Clinton, Dubuque, Winona, La Crosse, St. Paul and 
other places, at a cost of 25,000,000 dols., the half of this having 
been expended on the bridge at St. Louis. Philadelphia has during 
the same time built or completed bridges for mere local accom- 
modations alone, costing about 4,000, dols. 

Axnout two miles east from Holytown, N.B., on the farm of 
Foulyeat and estate of Woodhall, lies a large tract of land of 
upwards of 100 acres in extent, always bearing fair crops, but 

enerally believed to be worthless for its minerals, till lately that 
Gem. Simpson, Wilson, and Co. of Legbrannock Colliery, 
took a lease of it on trial. Beginning to bore it in different parts, 
they soon found that they had acquired a rich field, and at once 
started the sinking of a pit, and on Friday, the 27th, at 14 fathoms 
from the surface, they came upon the “‘ black band” fully 12in. 
thick and of superior quality. Beside the ironstone they have also 
the Virtuewell, Kiltongue, and Upper and Lower Drumgrays, all 
thick seams, and excellent coal ; it is said that the ironstone alone 
will be worth at least £1000 per acre. 

THE commission—Mr. Clare Sewell Read, M.P., Mr. R. Rawlin- 
son, C.B., C.E., and Mr. 8. J. Smith, C.E.—appointed by the 
Local Government Board to inquire into the posal of town 
sewage, have visited the Coventry Sewage Works, established by 
the General Sewage and Manure Company. The commission have 
been appointed to inquire into the disposal of town sewage by 
three methods, viz., (1) My irrigation, sewage farm, (2) by pre- 
cipitation and filtration (3) by chemical processes. e ! have 
visited Bedford, Doncaster, te, Leeds, Bolton, Chorley, 
Edinburgh, Glasgow, Wrexham, nbury, Kendal, Rochdale, 
Birmingham, Leamington, and Warwick; and on Thursday they 
inspected the Coventry Sewage Works, and proceeded thence to 
Rugby. They will shortly go to some of the principal towns on the 
Continent ; and they hope to be able to make their report before 
the next session of Parliament. 

EXPERIMENTS with the electric light as a head light for locomo- 
tives have recently been made in Russia on the railroad from Mos- 
cow to Kursk, with successful results. The apparatus consisted in 
a battery of 48 couples, which produced sufficient illumination to 
light up the track for a distance of from 1500ft. to 1800ft. ahead, 
A correspondent of Les Mondes suggests that a small electric 
machine would serve the purpose much better than a galvanic 
battery, liable to injury A itation. It is proposed to connect 
the mechanism directly with the front axle, the revolution of which 
will set the former in operation. The chances of danger usually 
augment with the speed, but arranged as above described, the 
intensity of the light would increase in like ratio up to certain 
limits, In running slowly the illumination would be comparatively 
feeble; but in me case the bell, whistle, or other signals would 
afford warning in ample time. 

THE Ohio river is perhaps he greatest coal-carrier in the world, 
notwithstanding the fact that it is frozen up a good part of one- 
half of the year, and dried up a good part of the other half ; but 
when there is water in it there is scarcely any limit to the quantity 
it can carry, and carry at less cost than by any other known 
method of transportation, we imagine, for the current does most 
of the work of carrying it down, and only the empty barges have 
to be towed back. The last ‘‘run” of coal from Pittsburgh was 
made in July last, and amounted to 11,080,000 bushels, or 
375,928 long tons—all of which was shipped within about 48 hours, 
This amount would have loaded 37,600 eight-wheeled coal cars, 
and made say a thousand 7 freight trains, which could hardly 
have been despatched in 48 hours on any railroad. The coal is 
collected in barges at Pittsburgh, and held until there comes a 
good stage of water, when it is all run out at once, and in April 
of 1872 there was one such “ run” which took out 582,300 tons. 

THE general report of the Conservators of the Thames for the 

t year states that the moorings for vessels of all classes, the 
Seasons and buoys, and the plant required to maintain the naviga- 
tion of the river, have been kept in a bene 1a we A efficient state. 
During the year twenty-seven sunken vessels have been raised, 
some of which had valuable cargoes on board. The steamboat 
piers, so largely used by the public, have been maintained in proper 
order, and an additional one at St. George’s-square, Pimlico, has 
been purchased by the conservators. The public stairs and cause- 
ways have been repaired and maintained. In like manner, the 
leak, weirs, and towing-paths in the lower district have been kept 
in repair. The conservators continue, they say, to watch with 
anxious apprehension the discharge of the sewage at Barking- 
creek and Crossness. Above the intakes of the water companies, 
only four towns still pass their sewage into the river; of these, two, 
Oxford and Reading, have sewage works in a forward state; and of 
the other two, Windsor has commenced the —- works, and 
Abingdon is about to do the same. Between the intakes of the 
water companies and the western limits of the metropolis, where 
the main drainage scheme comes into operation, a less satisfactory 
state of matters prevails. The report complains that, notwith- 
standing the measures taken by the conservators, the local autho- 
rities, with the exception of Twickenham, have not yet diverted their 
sewage from the river. The conservators promise, however, that 
they will not relax their efforts until the diversion of the . 
and the consequent purification of the river above the limits of the 
metropolis, has been fairly accomplished. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
and Co., 5, Unter den Linden. 
bp = 4 and Co. 
LEIPSI“.—. ETMEYER, 5 
NEW YORK —Wiiimge and Rocers, 47, Nassau-street. 
> + 
PUBLISHER'S NOTICE. 


In consequence of the General Postal Union, which came into 
— on the 1st of July, 1875, Foreign Subscriptions for 

in Paper Copies will, until further notice, be received at the 
following greatly reduced rates. paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates, 








Southampton, £1 16s. : 

Remittance by Bill in London.—Austria, Buenos Agent, Ceylon, Chili, via 
Southamyton, France and Algeria, Greece, Io Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 








TO CORRESPONDENTS. 


*,* We Fae undertake to return tar wy Het manuscripts; we 

must ‘ore request our correspenden' 
©, | I cot to oneal touuile endtaenpalin, weted B acsnneny to 
inform correspondents that letters of inquiry addressed to the 
; insertion in this column, must, in all 


iter to himself, and bearing a 2d. e stamp, in order that 
answers received by us may be f to their destination. No 
notice will be taken of communications which do not comply with 


these instructions. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily Age yy but as a proof of 

i will be taken of anonymous 


W. A. 8.—From any publisher of scientific books, as, for example, Messrs. 
Lockwood, ioner’s Hall-court, or Messrs. Spon, Charing-cross. 

C. 8.—m regular yards your father would not be allowed to work with union 
men, but he might get employ t in small establishments, where they care 
very little about the union. So far as we are awaie, caulkers in London are 
not a distinct body. 

An Anxious InquireR.—Your view of the matter is certainly novel, and 
adds yet another complication to the patent law question. We fear the 
Government not compensate patent agents, even if the patent laws 
were abolished, but we can assure you that, if no other obstacle stands in the 








way of your becoming a patent agent, you may embark in the business at 


once. 

8. C.—The principles of bookkeeping are the same under all circumstances, 
and there is nothing about an engineer's business which affects the principle. 
There are points of detail, however, which require modijication, and several 
treatises or guides te these matters of detail have been published at various 
times. For the present, all you have to do is to master the principles of 
bookkeeping in general. 





CHINA GRASS PREPARING MACHINE. 
(To the Editor of The Engineer.) 

S1r,—Could any of your correspondents favour me with the address of 
a facturer of hinery for the preparation of the fibre of China 

grass, or “ ramie,” from the plant? R. H.C. 
Manchester, Aug. 30th. 
BURRALL'S PATENT CORN-SHELLER. 

(To the Bditor of The Engineer.) 


Sir,—Can any nag om, eared kindly give me the name and address of 
makers of Burrall’s Indian corn-shi machine ? R. J. H. 


London, August 31st. a 
SUBSCRIPTIONS. 

Tax Enaineer con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance);— 

Half-yearly (including double number)... .. .. £0148. 64, 
Yearly (including two double numbers).. .. .. £1 98. Od. 

S credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Taz Encinger Volume, price 2s. 6d. each 

The following Volumes of Toe ENGINEER can be had, price 18s. each. —Vols. 

5, 10, 14, 24, 25, 26, 38. 











ADVERTISEMENTS. 

e"» The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. Al 
advertisements, except weekly ones, are taken subject to this condition. 
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THE LONDON WATER COMPANIES. 

Srormy days are evidently awaiting the London water 
companies, and, like their confréres the gas companies, they 
have themselves helped to raise the tempest. The first growl 
of the angry elements was heard not long since in the House 
of Lords, when the Earl of Camperdown rose—strictly out 
of order—and made some remarks which were speedily 
snuffed out by the Duke of Richmond, who evoked a titter 

inst the noble earl by stating that the point raised by 
his lordship had no relation whatever to the order of the 
day. But Lord Camperdown’s remarks, feeble as they 
might sound in the House of Lords, were caught up and 
echoed by the press, and the earl soon found that he had a 
wwerful—or at all events a very demonstrative—party at 
is back. The point at issue was a money grievance, re- 
uiring no knowledge of chemistry for its appreciation. 
The London water companies are empowe' by their 
private Acts to make a charge for water of 4 or 5 per cent. 
upon the annual value of the houses of the consumers. It 
so happened that in 1869 the Metropolis Valuation Act 
was passed, a statute intended to provide a common basis 
of value for the p of imperial and local taxation, 
and also to secure uniformity in the assessment of property 
in the metropolis. When this Act was passed, the water 
companies seem to have been forgotten, and as they were 
not prejudiced by the Act, of course they themselves said 
nothing. But we are told that the operation of the Act 
has been to increase the assessments, and to augment the 





water rates. Under this Act there is a fresh valuation of 
erty every five years; the second valuation is now 

ing made, and will come into force next i 

Lucky people, these water companies! Parliament has 
made the rod which is now ing the London water 
consumers, and the companies are enriched by the proceeds 
without any effort on their own part. Every increase in 
assessments increases the revenues of the water companies, 
and every five years this pleasant process will be performed, 
the only trouble devolving on the companies being that of 
first collecting the money and then ding it. Surely 
it would be a wonderful display of self-a ion if the 
London water companies were to refuse to take their un- 
earned increment? What would the shareholders say if 
the directors were to allow a vast amount of property to 
rise in annual value, as shown by the official assessment, and 
yet were to oe | their charge on the old and lesser assess- 
ment? Would the directors be doing their duty to the 
shareholders if they failed to take the good things which 
the law gives them? Parliament, however unwittingly, 
has wp vad which — gold on the arsed — 

ies every five years, an beh hag ex) 

that the po tnl will declare themselves enbatiee of 
such a gift? If assessments were going down, what would 
Lord Camperdown say? If the companies continued to 
charge on the basis of the old assessment, and refused to 
accept the new, his lordship would unquestionably cram 
the Metropolis Valuation Act down the companies’ throats 
as remorselessly as he now insists on a contrary operation. 
It is the law all over England that water rates shall be 
payable according to the annual value of the tenement 
supplied with water, such being the principle laid down 
by the Waterworks Clauses Act of 1847. Only it happens 
that in the metropolis we are to have a fresh valuation 
every five years, and the companies charge for the water 
accordingly. 

The Earl of Camperdown is a peer of prescience. He 
looks forward to a period when the metropolis will possess 
“some tolerable form of government.” What does his 
lordship consider the present form of government to be ? 
Is it “‘ very intolerable and not to be endured?” Even if 
Parliament itself were to govern London, we see it is i- 
ble for mistakes to be made—vide the Metropolis Valu- 
ation Act, 1869. But the prescience of the noble earl goes 
still further. He calculates on the London water com- 

ies being bought up by the Gog and Magog of the 
immediate future. It is therefore desirable, in his lord- 
ship’s view of the question, that the revenues of the water 
companies should be as much as possible restricted, seeing 
that every increase of those revenues will involve a heavier 
price as the purchase of the companies. As the companies 
cannot pay unlimited dividends, we suppose Lord Camper- 
down considers that they have an unlimited power of 
getting rid of money in some other way. But let us sup- 
pose the companies bought up by the new and “ tolerable” 
governors who are to reign over London in the millennial 
age. Will the new Pharoah be any more merciful than 
the gld ? Will not the water rates still be levied on the 
annual value of the property? The only hope is that the 
profits, if any, will go to the improvement and extension of 
the works.. But are there no improvements and extensions 
now? Lord Camperdown will not deny that there are, 
only he will tell us that we are paying dearly for them. 
His lordship complains that the capital accounts of the 
London water companies have increased considerably 
within the last few years. Nevertheless, all this has been 
done by parliamentary sanction, and more remains to be 
done even now. This very session Parliament has been 
obliged to pass the Chelsea Company’s Bill, for Lords and 
Commons knew very well that, if they rejected the bill, 
Belgravia would have to drink mud. 

The Earl of Camperdown has given notice that “very 
early” next session he will move for a committee to inquire 
into various Acts relating to the water supply of the 
metropolis. If the noble earl obtains his committee the 
inquiry will serve to animate the rising agitation, and we 
shall have the pleasure next session of seeing both the gas 
and the water supply of the metropolis overhauled by the 
Legislature. The pulling up of the Strand at the fag-end 
of the London season will be remembered, and the gas and 
water companies will be vigorously denounced, as if they 
were the natural enemies of civilised society. The Cor- 
poration, the Metropolitan Board, and the vestries are 
putting on an air of virtuous superiority as the real friends 
of humanity; yet, if the question be asked—To whom is 
London indebted for its water supply and its gas? the 
answer must be that joint-stock enterprise has done it all. 
Local authorities are very good as a counterbalance to keep 
the joint-stock companies up to their work, but we are not 
sure that London would be benefited if the companies were 
wiped out. Control is wanted, and where is the control 
to come from when the local authorities have driven the 
companies off the stage? London must then look to the 
Local Government Board; but that kind of help is avail- 
able without extinguishing the companies. No doubt the 
companies are willing to go if they are paid; but will it be 
a real gain to let them go? In the reports presented by 
Major Bolton to the Local Government Board, we read 
from month to month of the ee which is being made 
in improving .the water supply of London. The constant 
supply is spreading, especially in the poorer districts, and 
in this respect the companies are acting without any insti- 
gation whatever from the local authorities. New reser- 
voirs and filter beds are being constructed, intakes are 
being removed to better positions, additional engine power 
is*employed, and costly works are being senialy carried out, 
with a view to increasing the quantity and improving the 
quality of the supply. course, all this involves expense, 
and by and by we shall be told that the companies are 
adding largely to their capital account. Assuredly, if 
we will have omelettes we must break . But it 
would be all the better for London if Y ~2 Corpora- 
tion and the Metropolitan Board—especially the latter— 
would co-operate with the water companies, so far 
as the latter show a willingness to meet the requirements 
of the public, But—except perhaps in the City—there is 
a gulf between the local authority and the companies, the 





former apparently having a greater interest in the failure 
of the companies than fa thir success. Next session we 
may expect to hear something more on this topic, and, at 
all events, it will serve as a Fe gd text for the 
grumbling party, who profess to believe that the water is 

sewage and the gas half sulphur. Things are not 
quite perfect, we must allow; but we must be wise and 
moderate if we would have them better. 


DIVERSION OF SEWAGE FROM THE THAMES, 

CoRPORATE i 4 ly bene — —- are 
— en, are verbi tolerant and long suffering 
with regard to evils which, wheel in a public sit, ought 
to be summarily and stringently dealt with. If we were 
inclined to adduce an example in support of our assertion, 
we should select the case of the Conservators of the 
Thames and the Richmond Vestry. So far back as the 
year 1867 the latter authority received notice from the 
conservators to take prompt and efficient measures for 
diverting the wis of that town, so as no longer to 
pollute the Thames by the discharge of it into that river. 
One could reasonably sup that before the lapse of 
eight years something could be done towards effecting so 
necessary a sani improvement, But it appears that 
absolutely nothing has been done, and the sewage of Rich 
mond still flows fully and unmolested in its time- 
worn channels, until it makes its exit in the waters of our 
metropolitan stream. It is difficult to find a reason for this 
supineness on the part of the a and equally dificult 
to understand why the superior authority should have per- 
mitted so grave an infraction of the provisions of the Act 
of 1867 to continue for so long a period. It certainly 
does not speak well for our executive department, that 
legislative enactments pertaining to matters of so serious 
an importance as the public health, and provided especially 
for the protection of the community, should be allowed to 
be treated with contumely or neglect. What else can be 
said of the conduct of a local authority which systematic- 
ally neglects, year after year, to comply with sanitary in- 
junctions, suffers i to be repeatedly mul in 
pecuniary penalties for its non-compliance, its appeals 
quashed, and finally comes publicly forward to ask, in the 
tone of an injured and aggrieved party, for a further ex- 
tension of time ? 

The history of the Richmond sewage case is very similar 
in its general features to numerous others. We admit that 
there are difficulties, and possibly of rather an exceptional 
character, to be encountered in the diversion of the 
—_es from the Thames or its disposal and utilisation 
elsewhere. But it is idle to assert, as has been done, that 
these difficulties are insuperable. Other towns situated on 
the same river, of considerably more importance, have 
been compelled to cease polluting the stream by the dis- 
charge of their sewage into it, and there is no reason why 
Richmond should not be placed in the same category. 
The greater the difficulties, the greater the need for prompt 
and energetic action in grappling with them. Any attempt 
to deal with the circumstances of the case is preferable to 
doing nothing. But practically the result of the various 
projects and schemes which from time to time the Rich- 
mond Vestry has had before it, is nil. No doubt there 
has been pt er thea of contention and squabbling, as 
is usual in such matters, ending in the objection of 
all. Considering the amount of professional and legal 
fees, fines, and other incidental expenses which must have 
been paid during the last half dozen years in connection 
with the Richmond sewage question, want of funds would 
< to constitute no o le towards the carrying out 
of an effectual plan of operations. We should imagine 
that one or two experimental schemes, on a tolerably ex- 
tensive scale, _—_ have been tried with the money 
already spent, and yet have left a decent balance for future 
contingencies. This furnishes another instance in which 
public funds are frittered away piecemeal, because those 
who have the control of them cannot appreciate the truth 
of the old motto, “ Penny wise and pound foolish.” 

A sewage scheme, that is the adoption of one or other 
of the numerous plans for dealing with sewage by 
mechanical or chemical processes, or the application of the 


irrigation principle, are the means at the dis of the 
Richmond people for extricating tlemselves from their 
present disagreeable and untenable position. So far as 


regards the employment of any of the former methods, the 
v ‘are unwi to recommend such a course, being 
afraid that the construction and maintenance of the neces- 
sary works will either fail to answer the intended purpose, 
or prove a nuisance to the town and _ neighbourhood. 
Unfortunately, there are abundant examples in which such 
a result has ensued, and after the expenditure of large 
sums of money a summary injunction to vacate the pre- 
mises and site been all that there has been to show on 
the opposite side of the balance-sheet. We have always 
maintained in our columns, and see no reason to alter our 
views so rg wget expressed, that no sewage process will 
accomplish the double result of affording a pure effluent 
water and a saleable artificial manure. But there are one 
or two recent which although they fail, like their 
predecessors, thoroughly to overcome the double difficulty, 
et, nevertheless, effect a partial solution of the problem. 
The will not certainly pay any dividend upon capital ex- 
pended, but they may be made to be almost self-support- 
ing, and under proper and skilful management need not 
prove a nuisance to the vicinity. In fact, under certain 
circumstances of an exceptional character, they may be 
adopted as a pea pes e 
the Ri sewage could be treated by any pro- 
cess, so that an effluent water of sufficient purity, to be 
discharged into the Thames, could be obtained, the prin- 
cipal part of the difficulty would be removed. The subse- 
quent conversion of the solid constituents of the sewage 
into a valuable artificial manure must be considered as of 
secondary importarice, and if its manufacture cannot be 
accomplished, the residuum must be taken for what it is 
worth. Some sacrifice must be made, and so long as no 
nuisance is created, there will be, considering the condi- 
tion of affairs, in our opinion, great cause for congratula- 
tion, pn water can be obtained by one or 
two of already known precipitating processes ; but 
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with regard to the remaining operations 


success- 
fully to complete the treatment of the , we think 


- they must be made the subject of experiment before any 


reliable opinion can be formed of the merit of any parti- 
cular scheme as a whole. Money spent in this manner, 
even if it only demonstrated the failure of any proposed 
plan, would have been much better employed than in 
abortive attempts to protract, if not to evade altogether, 
the provisions of our sanitary enactments. 

The adoption of the irrigation system would undoubtedly 
relieve the people of Richmond from the present difficulty, 
but the usual obstacle makes its ap) ce in the impos- 
sibility of obtaining the requisite land available for the 
purpose. We have frequently found, when this impedi- 
ment to the employment of irrigation has been put for- 
ward, it is more specious than real. It is often a mere 
excuse and signifies ay that the price of the land is put 
at so high a rate as to practically prohibitive, or that 
the owners are too powerful to be coerced into selling it, 
and not that there is absolutely no land whatever in the 
neighbourhood adapted for the application of that 
method. Indeed, the latter condition could scarcely obtain 
anywhere, except in districts where land would not 
be required at all. This is clearly the case with 
the Richmond difficulty. It is admitted that there 
is land, and land well suited for the p , but it cannot 
be obtained. This land lies to the north of the town, and 
is known as the Old Deer Park. A comparatively small 
area would suffice, but the authorities refuse to grant any 
part of the property of the Crown to assist in carrying out 
the sanitary laws of the country. This is a t hardship, 
not only to Richmond, but to other towns p in similar 
circumstances. In the report of Lord Henley’s Committee 
with regard to the Thames Navigation Bill, and more 
especially touching towns situated in this manner, it is 
stated “ that, if possible, opportunities should be allowed to 
the local authorities of availing themselves of the lands in 
the neighbourhood belonging to the Crown.” The fact of 
their inability to procure Crown land is, however, no excuse 
for the Richmond people having done practically nothing in 
a period of eight years to comply with the injunctions of 
the Thames Conservators. There are several other sites 
more or less available for irrigation purposes, one or other 
of which might surely have Seo secured had the matter 
been taken in hand in an energetic and determined manner. 
As the arbitrator has not yet made his award with regard 
to the last application of the vestry for a further exten- 
sion of time, the matter is still sub judice. As nothing 
has yet been done, time must of course be allowed for the 
construction of the necessary works, whatever method of 
dealing with the sewage may be ultimately adopted. The 
point seems to be which side, the Vestry or the Thames 
Conservators, ought to pay the cost of the arbitration? 
Upon this we have no remark to make, for the reason 
already given. We trust, however, that the present applica- 
tion will put an end to the controversy between the two 
parties, and that we may never witness another such 
example of prolonged neglect of sanitary reform. 





LOSS OF H.M.8. VANGUARD. 

Aumiovan fatal collisions are of far too frequent occurrence in 
the mercantile marine, it is, happily, not every day that we hear 
of the loss of one of the vessels of the Royal Navy. The news 
of the sinking of H.M.S. Vanguard, which reached us yesterday, 
describes a deplorable catastrophe. During a fog on the night of 
Wednesday, H.M.S. Iron Duke, a double screw iron armour- 
plated ship of the Audacious class, ran into her sister ship, 
H.M.S. Vanguard, off the coast of Wicklow, and sunk her. The 
Iron Duke belonged to the reserve squadron of the Channel 
Fleet, and was proceeding to Cork when she ran into the Van- 
guard, The tonnage of each vessel was 6034 tons, and each 
carried 14 guns, protected by 6in. of armour. This is a prac- 
tical though costly way of testing the power of a ram bow 
against armour plate. Happily no lives were lost, and we may 
still hope that some good may accrue from the catastrophe, 
though it will be dearly paid for, since now the absolute 
necessity for some efficient system of fog-signalling will be 
brought home so forcibly to the authorities. We ourselves 
pointed this out some few weeks since, and but last week Sir W. 
Thomson read a paper on methods of giving distinctive characters 
to lighthouses, before the Mechanical Section of the British Associa- 
tion, in which he strongly advocated the use of the Morse code 
of signalling with lights in clear weather, and with fog horns in 
foggy weather. It does not appear whether the Vanguard was 
at anchor or under sail at the time when the collision occurred, 
but it is a matter of question whether a vessel in foggy weather 
should not be obliged to blow a fog horn, which by its distine- 
tive notes would not only warn another vessel of her danger, but 
also inform her whether the ship she heard sounding was 
stationary or in motion, and if moving, in what direction. 


SWEDISH IRON. 

SwepisH irc ters are pushing busi by intimating to 
certain of their agents in this country that there is a probability 
of prices being declared up during the ensuing winter; and agents 
are of couse acting upon the intimation, and are in their turn 
trying to push business on this side. Messrs. Lander and Lasson, 
of Birmingham, state that owing to the increased demand during 
this year for all the well-known brands of Swedish charcoal, nail- 
rods, wire rods, bars, boiler plates, sheet iron, and pig iron, &c., 
they have an unusually small quantity for disposal previous to 
the probable frost setting in. As they fear that there may be a 
severe winter again, they advise buyers to order immediately, 
and thus to secure their supplies before the winter sets in. They 
have received advices from Sweden that Swedish iron will in all 
probability be increased in price at an early date. All the iron 
that comes from Sweden is no doubt Swedish iron, but it would 
be interesting to know what the Swedes do with the large can- 
signments of pig iron which they take from England. In Tur 
ENGINEER attention has been drawn to the fact that as many as 
2400 tons of Cleveland pigs were shipped from Middlesbrough to 
Sweden during the month of July. Do all the people who buy 
Swedish iron “see that they get it?” 


CIRCULAR IRONCLADS, 

ApMIRAL Poporr appears to share the fate common to all 
inspired authorities, and to be without honour in his own 
country. The circular ironclads which were to revolutionise the 
art of naval warfare do not appear to be a decided success. The 
Novgorod, the first circular iron clad launched, has been 
cruising in the Black Sea and Sea of Azof. She has made several 
trips between Sebastopol and Odessa, to Nicholaieff, Eupatoria, 








and Souchoun on the yer ag hy eed ret 
Taganrog. Her highest velocity under most favourable cir- 
cumstances has been eight knots an hour, a fact which requires 
no comment. A strong feeling appears to be growing up in 
Russia that the money spent on these circular ironclads is simply 
being wasted. If the maximum to be attained is but 
eight knots an hour, then it must be confessed that Russian 
opinion is probably well founded. 


BELGIAN AXLES, 


Terr is just now so much competition in the making of 
tires and axles abroad and at home, that the industry looks less 
promising than for some years past. The Patent Shaft and 
Axletree Company, which occupies so distinguished a position 
throughout the railway world, is compelled to meet the competi- 
tion in a manner which does not tell so favourably upon its 
profits as some of the shareholders had expected. Declaring a 
dividend of. 10 per cent., the directors would have the statement 
regarded as satisfactory, the more so as, in the view of the chair- 
man, Mr. T. E. Walker, M.P., ‘ the iron trade of this country 
has during the last twelvemonth been worse than it has ever 
been known in the memory of man.” This has brought the 
gross profits of the concern, which we may state employs some 
four thousand men, down to £1600 less than last year. What 
has been the experience of this company has been the experience 
also of others. Sales during the past two years have everywhere 
considerably fallen off. Concurrently with this diminution in 
business there has been a much larger proportionate payment on 
account of wages. In the case of the company we are now 
quoting, the money paid in wages two years ago represented one- 
fourth of the gross sales ; this year the proportion was as near 
as possible one-third. However excellent may be the managerial 
arrangements, it is impossible, with such conditions, to 
declare the dividends which were at one time available ; and the 
shareholders in the Patent Shaft Company should not be sur- 
prised at now only receiving 10 per cent., though they were at 
one time getting 15 percent. It is worth noting that whilst 
a serious lack of ability has recently been displayed in the 
government of some ironmaking companies, there are numerous 
undertakings which are being carefully conducted. The Patent 
Shaft-Company may perhaps be instanced in proof ; and the 
directorate may fairly plume themselves upon what they have 
done, seeing that the net profit has reached £3600 more than 
last year, notwithstanding that the gross profit is £1600 less. 
There must have been a very keen eye to the keeping down of 
standing charges before this state ot things could have been 
brought about. The competition from Belgium should be 
credited with a part of the reduction in the gross earnings of 
certain iron making and iron manipulating companies in Eng- 
land during the past two years ; but it would seem to be more 
than likely that the competition from that quarter will steadily 
subside, inasmuch as there is some reason to conclude that 
although valuable aggregate consignments are passing through 
this country from Belgium for use on the Russian railways, yet 
that recent experience of Belgian wire and axles is not such as 
to make English engineers desirous of cultivating the connection 
with that country which some of them have lately opened. 








DARTMOOR FIELD ARTILLERY EXPERIMENTS. 
No, TIL 

On Monday, August 23, two guns manned by dummies, as 
muzzle and breech-loaders, were fired at in the open in order to 
ascertain if the detachment at the breech-loading gun obtained 
any measure of cover from the wheels and body of the carriage. 
The following results were obtained :—Range 2075 yards, 
16-pounder gun firing six water shell, six shrapnel shell with 
time, and six with percussion fuzes. The gun manned as a 
breech-loader had six dummies disabled, both targets represent- 
ing limber, &c., struck, near gun wheel five hits, off wheel one 
hit. The muzzle-loader lost two dummies disabled. Eighteen 
rounds were again fired as before. Results—Breech-loading gun, 
three dummies disabled, three hits on front limber target. 
Muzzle-loader, four dummies disabled, left axle-tree cut through 
—see Fig. 1 and the small sketches «a b and c, which show the 
effects from different aspects—leaving only the axle-tree arm to 
support the gun. Firing was also carried on at the other gun 
carriage at a range of 200 yards in an oblique direction, in order 
to test the endurance of the iron carriage. The principal result 
was the passage of a common shell obliquely through the trail— 
see Fig. 2, page 166. ; 

With regard to the above firing as a test of the amount of 
cover afforded by the carriage of the breech-loading gun to its 
detachment, it is clear that little was brought out. No one 
could suppose that men could be more exposed to fire by being 
partially behind an iron gun carriage, and the fact that more of 
the breech-loading detachment were hit than in the case of the 
muzzle-loading one, must be attributed to the practice having 
been better in that instance, which may be seen in the effects on 
the targets representing the limber, as well as in the men. This 
is, of course, a mere accident, such as must be expected to arise 
and interfere with the value of isolated or limited experiments. 

The chief point of interest in this firing is the behaviour of the 
iron carriages on being struck. It may be seen in Fig. 1 that 
the whole of the plating of the left axle-tree was cut through, 
leaving only the axle-tree arm itself to support the gun. This 
was effected by a water shell. The chief point to notice is the 
power of an iron carriage to hold together under these circum- 
stances as contrasted with the probable behaviour of a wooden 
carriage if similarly treated, and the Royal Carriage Department 
may congratulate themselves on the excellent way in which the 
rivets held, and allowed the plate to be cut clean across without 
their giving way. In Fig. 2 is seen a still more remarkable case, 
the whole of the trail or bracket plate being cut away at the spot 
where the shell passed through, so that the trail is only held 
together by means of the upper angle plate of the left bracket 
and the lower one of the right. The shell, although it cut 
through the trail as completely and truly as possible, left suffi- 
cieut iron connection to enable the gun to be brought out of 
action after the wheels were changed. It is needless to observe 
that a wooden trail under a similar blow would have shivered 
into fragments. It is proposed that a few rounds should be fired 
from each of these -~ to test if they are capable of holding 
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together, after which they are to be repaired by the battery 
artificers with their field appliances. Finally, they may be 
brought into action and fired again to test the possibility of such | 
an operation being performed in active service. 

An experiment was also made to test the effect of common | 
and water shell and shrapnel fired obliquely at a line of infantry | 
occupying a hasty shelter trench. The arrangement was as | 
follows: A trench was dug thirty-two yards long, about 2ft. 
wide, and 14ft. deep, with the loose earth thrown up to the 
front—vide Fig. 4 ; the feet of the dummies who manned it were 
sawn off so as to have them about 4ft. 5in, in length, which was 
found to be the height of a man kneeling. They were placed 
upright to correspond to the position of the man in question, 


their heads being about. 4ft. from the crest of the trench, and 
the line of fire being oblique, it was considered unfair that the 
dummies should benefit y Semen their edges, only jin. thick, 
a were therefore turned obliquely. 

dummies in all were placed in the trench. The 
9-pounder guns came into action at a range of 1455 yards, firing 
at an angle of 35 deg. with the crest of the work. It will be 
seen by the figure that the dummies were more exposed than 
men ought to be, because men would not kneel upright, but lean 
close against the parapet in front. It is not easy, perhaps, to 
make the dummies exactly take this attitude ; consequently, 
they must be considered as representing men partially covered, 





but not to the extent of the hasty trench in which they were 
placed, which was itself badly constructed, because the epaul- 
ment was too sloping and too farfrom thetrench. The following 
results were obtained. . 

Common shell.—No. round, hit breastwork ; Nos, 2 and 3, forty 
yards short; No. 4, hit work; No. 5, fifteen yards short; No. 6, 
forty yards short. 

Water shell.—Round No. 7, six yards short; No. 8, far over; 
No. 9, hit; No. 10 and No. 11, five yards over; No, 12, seven 
yards over. 

Result of common and water shell_—Trench struck repeatedly 
and fourteen dummies disabled. 

Shrapnel shell with percussion furze.—Round No. 13, hit; No. 14, 
four yards over; No. 15, four yards short; No. 16, thirty yards 
short; Nos. 17 and 18, hit. 

Shrapnel shell with time fuze.—No. 19 round, forty yards short; 
No, 20, 200 yards short; No. 21, fifty yards short; No. 22, 200 
yards short; No. 23, 250 yards short; No. 24, 100 yards short; 
Result of shrapnel, ten fresh dummies disabled; in all twenty- 
four disabled out of forty-six, 

Common and water shell practice repeated at 1930 yards range, 
firing at trench at an angle of 19 degrees with the crest of the 
parapet :— 

Common shell.—No. 1, eighty yards over; No. 2, seventy yards 
over; No. 3, twenty-five yards over; No. 4, range good; No. 5, 
twelve yards short; No. 6, four yards over. 

Water shell.—Round No. 7, sixty yards over; No. 8, two yards 
over; No. 9, twelve yards over; No. 10, fifty yards short; No. 11, 
ten yards short; No. 12, twelve yards short. Results, parapet 
struck, five dummies disabled. 

This practice may be said te be good, but there is little to be 
remarked on it as to the relative merits of the shells fired. Prac- 
tice had also been carried on early in the day— August 23rd— 
against a 16-pounder gun in action in a gun-pit with a dummy 
detachment by a 16-pounder gun at a range of 2030 yards. The 
breastwork was something over 4ft. 4in. high, being made by a 
trench dug to a depth of about 20in. in front, sloping gradually 
up to the level of the ground in rear. The following are the 
results given by the range reports :— 

Common shell, —No. 1, fifty yards over; No. 2, hit; No. 3, 
eighty yards over; Nos. 4 and 5, good range; No. 6, fifteen yards 
over; No. 7, twelve yards over; No. 8, three yards over; No. 9, 
premature; No. 10, thirty-five yards over; No. 11, eight yards 
short; No. 12, five yards over. Results, shoulder of work struck, 
grazes at one, five, and seven yards of work. 

Water shell_—Nv. 1, ten yards short; No. 2, fourteen yards 
over; No. 3, twenty yards short; No. 4, twelve yards over; 
No. 5, ten yards short; No. 6, hit; No. 7, forty yards over; No. 8, 
180 yards short, blind; No. 9, five yards over; No. 10, sevent; 
yards over; No. 11, fifteen yards short; No. 12, hit. Result, le 
shoulder of work struck; one dummy disabled and gun, off-wheel 
and trail struck. Grazes of shel! 2, 2, 4, 11, 104, and 14 yards 
on the left of the work. 

Shrapnel shell, percussion fuze.—No. 1, fifty yards short; No. 2, 
sixty-five yards short; No. 3, fifty-five yards short; No. 4, sixty- 
five yards short; No. 5, eighty-five yards short; No. 6, fifteen 
yards short; No. 7, twenty-five yards short; No. 8, forty-five 
yards over; No. 9, eight yards under; No. 10, hit; No. 11, two 
yards short; No. 12, hit. Result, face of work much damaged, 
one dunimy disabled in three places. Grazes of shell within 1, 
2, 5, and 6 yards of left of work. The work was now repaired. 

Shrapnel shell, time fuze—No. 1, 100 yards short; No. 2, eight 
yards short; No. 3, 200 yards short; No. 4, twenty yards short 
(on plane); No. 5, 160 yards short (on plane); No. 6, forty yards 
short (on plane); No. 7, over; No. 8, fifty yards short, blind; 
No. 9, six yards short (on plane); No. 10, 100 yards short; No. 11, 
ninety yards short; No. 12, forty yards short. Result, the whole 
detachment hors de combat, gun-pit full of shell fragments, wheels 
cut, and grazes on carriage. 

In this practice it will be seen that the shrapnel shell with 
time fuze produced much the greatest effect. This may be a 
matter of surprise, for the local action of a percussion shell might 
be expected to produce great effects if it burst just as it entered 
a gun-pit. The fact is that the shells which exploded against the 
parapet were choked, and so owing to their small bursting charge 
produced little effect, while the lowness of the parapet was in 
favour of the shrapnel with the time fuze. Probably a water 
shell passing through an embrasure and exploding on impact 
against a gun would produce very great results. Before 
going further, it may be well to describe the water shell 
more particularly. This arrangement, proposed by Mr. Abel, 
must not be confused with any attempt to yender the gun-cotton 
bursting charges of shell non-explosive by wetting them. The 
gun-cotton is here kept dry by being contained in a metal 
cylinder screwing into the fuze hole of the shell. About half an 
ounce is the charge used. This is surrounded by water in order 
te prevent the action of air as an elastic medium, which would 
cause the bursting charge to find out the weak lines in the shell 
and so break it into but few fragments. A percussion fuze and 


| detonator of about 20 grains of fulminate are employed, so that 


the shell acts on graze. The manipulation of the gun-cotton and 
detonators and fuzes is a matter requiring care, but it need not 
here be entered upon. There is some explosive force in the 
shells beyond the mere shivering of the iron in the way that 
would be desirable for action with a time fuze. The water shells 
cut away much earth on explosion against parapets, so that 
further experiments as to their explosive power are proposed. 
From this, however, we do not ourselves anticipate much. 
Doubtless a very powerful gun-cotton shell might be constructed, 
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but this is not the object of Mr. Abel's present design. A shell 


to act like a mine must have great explosive er. To act as 
shrapnel it should open easily, and interfere but little with the 


onward velocity of the shell. These two conditions are con- 
trary to one another, although no doubt a shell to act on graze, 
bursting close on to the object, should open with a rather wider 


cone of dispersion than one burst by a time fuze (commonly | 


about 100 yards short of the object). We believe, as we say, 
that the point of Mr. Abel’s shell is that by means of water a 
common shell is shivered to atoms by a force that will not give 
the metal time to open in any ordinary lines of least resistance. 
A great shower of missiles is thus produced, but the fragments 
are of a form not suited to carry very far or regularly. It may, 
therefore, be reasonable to give a sufficient bursting charge to 
open the shell with a tolerably wide cone of dispersion, in fact 
to make it behave in this respect like segment shell, opening it 
by a percussion fuze close on to the object. Any further increase 
of bursting charge would probably do harm. 

On Tuesday, August 24, some very good practice was made by 
the horse artillery, but chiefly with a view to improving their 
judgment. 

On Thursday, August 26, firing with and without the range 
finders, against lines of infantry, and skirmishing by the 
16-pounders at a range of 1950 yards ; the front line kneeling, 
the supporting line lying down, 50 yards between the lines. The 
following results were obtained :— 

Shrapnel with percussion fuze.—Thirty-six rounds, thirty-five 
dummies struck out of 103 in attacking line ; and one dummy 
n second and one in third line. 

Water shell (Abel’s).—Thirty-six rounds (by mistake thirty- 
five water and cone common shell), thirty dummies struck in 
attacking line, and one in third line. 

Shrapnel and time fuze—Thirty-six rounds, forty-four 
dummies struck in attacking line, three in second, and one in 
third line. The practice was considered excellent. The open 
formation of the dummies and the nature of the ground pro- 
tected them much. The gunners are thought to be apt to fire too 
continuously at the centre of an open formation of this kind. 
The shrapnel with time fuze, as has generally been the case this 
year, was the most effective. To enable this projectile to be 
fired at longer ranges, some experimental twenty second time 
fuzes have been sent down from the Royal Laboratory with four 
mealed powder channels, so as to admit of the complete number 
of side holes necessary for boring at every half second up to this 
long period of burning. 

On Friday, August 27, the 9-pounder battery of horse artil- 
lery fired at two sets of double rows of targets representing 
columns coming over a ridge of hill near “Yes” tor. The firing 
was instituted with the view of testing the comparative merits 
of shells with time and percussion fuzes when firing rapidly. 
Six minutes was given to the guns on each occasion. One half 
battery—three guns—firing shrapnel shell with time and the 
other with percussion fuzes. No range-finders were employed, 
both half batteries finding their range with shells with percussion 
fuzes, after which time fuzes only were used by the right half 
battery. The battery was brought into action in three different 
positions. At the two first the time fuze half battery, although 
not firing more than two shells to three of the other, had rather 
the advantage. At the last position, which was much the nearest, 
the percussion shells gained the superiority. Number of hits 
not yet made known. . 

The ground was much against both classes of shell. It did 
not allow the grazing of the bullets to be visible, which was 
against the time fuzes, because it was impossible to judge what 
practice was being made; and the bog and gorse choked the 
percussion fuze shells on graze. In fact, wherever a good shower 
of bullets on the targets was visible, a graze might be looked for 
and found from about ten to twenty yards short of the targets. 
Sonse shells grazing fifty yards short were apparently harmless. 
Thus, nearly the whole effect was produced by three or four 
individual shells. 

Our principal sketch shows the targets and position of the 
battery when at the second position in Okehampton Park, and 
will give an idea of the nature and fall of the ground. 

In the afternoon the 16-pounder battery practised at a sort of 
rough hut, constructed of stones and turf, the object being to 
test the comparative effects of the explosion of the water and 
common shells, This hut is shown in Fig. 3. It did not answer 
the desired purpose very well, for the loose round stones and 
turf were too easily displaced, and the hut was not sufficiently 
regular and even to show small displacements of parts. A build- 
ing of bricks and mortar or masonry is what is required. The 
practice from a range of about 2000 yards was very good. The 
diminutive hut was struck twice on its ‘left corner—vide B and 
C in Fig 3—and one water shell entered the window and passed 
through the roof at A. Both the dummies which the gunners 
had set up at the windows were disabled after a few rounds— 
the head of one and shoulder of the other being cut away. The 
corner at B C was twice cut down nearly level with the window 
sill. The common shell appeared, as might be expected, to 
produce more effect than the water shell. The practice was 
good, and this is all that is to be said. 

Major East has been invited to come to represent infantry 
interests by General Wilmot. It is wished that some firing at 
skirmishers at very short ranges should take place. 








ENGINEERING IMPROVEMENTS ON THE TEES. 


Onr of the greatest desiderata in the engineering of ports and 
harbours has for years past been a more economical and efficient 
appliance than the diving bell. The difficulties and dangers 
connected with that apparatus have prevented many valuable im- 
provements ne to the safe navigation of important rivers 
and harbours from being carried out. It is true that in its time 
it has done remarkably good service. Hindrances to navigation 
have been removed from the approaches of nearly every harbour 
of any note or consequence in Great Britain. We need not here 
speak of what has been done on the Clyde, which has been 
transformed from a shallow, brawling, and dangerous stream into 
one of the noblest highways of commerce; and where the 
trustees of its navigation not unreasonably look upon the blast- 
iag of the Uderslie rock—fatal to many a mariner—-as one of the 
greatest achievemente of their whole history. Nor will it be 
necessary to do more than merely mention the great difficulties 
that have been conquered in improving the navigation at the 
mouth of the Wear, where upwards of a million tons of stone 
have been blasted, in order to secure safety for those who go 
down to the sea in ships. Cases of this sort might be multi- 
plied ad infinitum. The unique position attained by such rivers 
as the Tyne is largely due to the enormous dredging resources 
which have been put into operation, but dredging by itself is 
not always sufficient to reach the end aimed at. This has long 
been felt on the Tees, where sums of me = he - 
time to time been spent for ing and wi ti 

Ee baw beet wonderfully 
But dredging cannot make any impression upon 
tine hardness, and a rock, known locally 


uniform width and depth of the channel 





as the Eighth Baoy Scarp, has for years been a great eyesore to 
the Commissioners of the Tees Capserrancy, and a serious ob- 
struction to the river navigation, lying as it does almost in the 
middle of the navigable channel, almost half way between the 
rising port of Middles' and the sea. In in conditions 
of the tide, part of the rock projected about 2ft. above the level 
of the water. It covers altogether an area of 1500ft. by 500ft., 
and it is calculated that 200,000 cubic yards require to be re- 
moved. Attempts have been made by cutting and blasting with 
gunpowder, to effect the removal of this rock, but with very 
imi success. Eventually the Tees Conservancy Commis- 
sioners, in pursuance of the bold and energetic policy for which 
they have become pre-eminent, determined upon adopting an 
entirely novel mode of procedure. They made a contract with 
the Diamond Rock Boring Company to remove the rock—or 
rather to disintegrate it so that it may easily be removed by the 
—for a sum of £17,000. The terms of the contract 
were as follow :—(1) The commissioners to provide a suitable 
barge, with adjustable legs, and all tackle necessary for mooring 
and working, and a captain and three men to navigate the same. 
(2). The Rock Boring Company to provide all special machine 
for putting down the holes, all labour for working the same, all 


explosives and all divers, and other appliances needful for fixing , 


the same. (3) The Rock Boring Company to break up the rock 
sufficiently to admit of its being removed by the commissioners’ 
dredgers. (4) The commissioners to remove the rock from time 
to time as may be necessary. In accordance with these conditions 
operations were begun upon the Eighth Buoy Scarp, nearly two 
years ago, and the undertaking has made steady progress since 
that time. 

An invitation was recently issued to the Cleveland Institute of 
Engineers to inspect the progress of the work now being carried 
out by the Diamond Rock Boring Company, and as this was the 
first opportunity that has been afforded of a public and semi- 
official inspection, it was looked forward to with considerable 
interest, all the more, perhaps, that a supplementary invitation 
was at the same time given by the Tees Conservancy Commis- 
sioners to examine the progress of the breakwater which has 
been under construction between Cargo Fleet and the bar since 
the year 1861. A party of nearly a hundred gentlemen met at 
Middlesbrough Ferry landing on Monday morning of last week, 
and proceeded by one of the steamers belonging to the com- 
missioners, and provided specially for the purpose, to inspect the 
operations of the Rock Boring Company at the Eighth Buoy 
Scarp. A pleasant sail of three or four miles on the most busy 

of the Tees—with blast furnaces, jetties, rolling mills, 
shipbuilding yards, and huge slag embankments on either side+- 
brought the party in view of the formidable obstruction. They 
were first invited to examine the ing machine at work on 
the rock ; one dredger—the largest belonging to the Tees Com- 
missioners—is exclusively employed in removing the rock which 
the Diamond drill has disintegrated. This dredger, we may here 
rewark, was built some years ago by Messrs. W. Simons and 
Company, of Renfrew, on the Clyde. It is actuated by a side 
lever condensing engine of 35in. cylinder and 3ft. Gin. stroke. 
The fly-wheel has three motions corresponding to the different 
rates of speed required. The engine is worked at a pressure of 
201b., and performs 36 revolutions per minute. There are thirty- 
five buckets on each ladder, and the usual time required for their 
travel is three minutes. The buckets work inside, and as the 
dredge is double, there are of course two wells. Although it is 
now working in no more than 14ft. at low water, the dredger 
can do its work in 26ft. of water. Six of the largest barges the 
commissioner: possess—they have twenty-six altogether—are in 
constant attendance upon the dredger. Each of these barges 
has 10ft. depth of hold, and is capable of holding 250 tons. 
When a barge is full it is taken out to sea, generally a distance 
of about two miles, but for a shorter distance if 20 fathom water 
can be got nearer at hand, and its contents liberated by allowing 
the bottom to fall down. The bottom consists of eight doors, 
divided longitudinally and transversely, corresponding to which 
there are eight keys—-four on each side of the barge—which on 
being knocked out allow a drop of 4ft. for the bottom. The 
average quantity dredged from the rock last year was 175 tons 
per hour, or 2107 tons per day, working from 5 o'clock in the 
morning until 10 o’clock at night for a great part of the year. 
The exact quantity raised in 1874 was 520,500 tons. The engi- 
neers who were present on Monday expressed their great satis- 
faction with the efficient working of the whole plant, and more 
particularly at the highly efficient manner in which the rock 
appeared to be shivered. It could not have been more effectually 
granulated if it had been passed through one of Blake’s patent 
ore crushers. Few of the pieces brought up by the dredger 
exceeded the size of an ordinary apple, while the great bulk off 
the stuft had been reduced to gravel. ‘ 

The next item in the day's programme was a visit to the boring 
barge, distant about 20 yards from the dredger, This is a most 
remarkable piece of mechanism ; it was the joint design of Mr. 
Fowler, engineer to the Conservancy Commissioners, and Major 
Beaumont, M.P., the inventor of the Diamond Rock Drill. Its 
mechanical arrangements are so carried out that twenty holes can 
be bored at the same time. “he barge is placed on eight “legs” 
— which render it independent of the action of tide or stream— 
above the rock, and the holes are drilled 10ft. apart from centre 
to centre. The maximum depth of the holes is 10ft., and the 
minimum about 2ft. The average depth or thickness of rock 
removed at one time is about 3ft. Gin. Each man on board has 
charge of two drills, and is required to drill two holes per day 
of an average depth of 7ft. Gin. each. The machinery is actuated 
by one of Fowler and Company’s (Leeds) small horizontal 
engines of fourteen-horse power, placed in the centre of the 
barge, which is about 60ft. long by 30ft. wide, and weighs about 
120 tons, Six patent Cameron pumps are constantly employed 
to furnish water to the drills. Of the modus operandi we 
need not here speak at great length. It is sufficient 
fer our purpose to state that after the barge has been 
got upon its legs at a quarter to half ebb tide, a wrought iron 
tube is jammed under each drill between the rock and the barge. 
The drills are then set to work from rods passing down inside 
these tubes. After the holes have been drilled to the requisite 
depth dynamite cartri are introduced through the tubes into 
the holes, the last cartridge in each hole having in it an Abel fuze 
which fires the detonator. No tamping is found necessary, be- 
yond pouring a little sand occasionally down the tube to prevent 
the run of the tide from pulling out the insulated wires to which 
the fuze is attached, and with which a Siemens battery is brought 
into connection when the charge is fired. The charge used 
varies from § lb. to 141». of No. 1 dynamite. Meanwhile suffi- 
cient time is allowed to elapse between the firing of the charge 
and its explosion to allow of the being removed a distance 
of 50ft. or more, and a red flag is hoisted to indicate danger. 
Major Beaumont had the boring machinery put into operation 
while the party were on board the barge, so that those present 
might see for themselves not only the commencement of a new 


bore, but the length of time necessary to complete it. As the | sij 


was necessarily of some 
i g ite termination the party 


time required for the latter 
duration, it was arranged that 
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should visit. and inspect the breakwater, little more than a 
mile distant, and the steamer made for that place accordingly. 
It was impossible for steamers to come clone up tothe break. 
water owing to insufficient dep’ a proper landing 
place, so that small boats were employed to effect a landing. 

The extensive and important work, called the South Gare 
Breakwater, was undertaken by the Commissioners of the Tees 
Conservancy so far back as 1861, in January of which year work 
was commenced at high water. Its object was to improve the 
state of the bar, which had previously lacked protection from the 
shifting sand banks and lateral channels that were continually 
reducing the depth of water and interfering with the scouring 
power. In January, 1863, the commissioners began to take slag 
down to the breakwater in blocks from the adjoining blast fur- 
naces. To enable slag to be utilised for the purposes of this 
undertaking the Stockton and Darlington Railway Company 
offered to undertake its carriage at a greatly reduced rate, and 
the ironmasters—to whom the accumulation of slag was a great 
inconvenience—agreed to pay twopence per ton for its removal. 
Hence the commissioners were enabled to reduce materially the 
estimated cost of the undertaking. But the progress of opera- 
tions has been greatly impeded from time to time by the en- 
croachment of the sea, which has swept away great slices of the 
wall, and compelled the resumption almost de novo of the work. 
To prevent the recurrence of such accidents the commissioners 
commenced to use cement, of which they now employ 224 tons 
to every 10ft. forward. Since this precaution was adopted the 
progress of the work has been greatly facilitated, and the 
liability to misadventure reduced as nearly as possible to a mini- 
mum. It was calculated in 1862 that the breakwater would be 
completed in four years, but owing mainly to the reasons already 
stated, it will require at least fifteen years from the actual com- 
mencement of the work to effect its completion. The length 
already completed is 3591 yards, and as the total length will be 
4204 yards, it follows that 613 yards remain to be finished. Up 
to the present time the total quantity of slag employed in the 
work has been 2,702,673 tons, and it is estimated that consider. 
ably over 4,000,000 tons of slag will be required for the complete 
undertaking. 

After spending a couple oi hours on the breakwater, a con- 
siderable part of which was taken up by an address from Major 
Beaumont, M.P., on the boring and blasting operations on the 
Tees, and a statement by Mr. William Fallows as to the progress 
of the operations of the Tees Conservancy Commissioners, the 
excursionists returned to the Eighth Buoy Scarp for the purpose 
of seeing a charge fired. The holes were drilled and charged in 
34 hours. Nineteen holes were bored altogether, each 7ft. 6in. 
deep. Owing to some of the holes being in duplicate, ouly 
seven reports were heard. Each shot caused a slight disturbance 
of the water, followed by a considerable discoloration, but there 
was nothing to indicate the slightest danger, and indeed, it is one 
of the most gratifying features of the work that no serious 
accident has happened during the whole time it has been in pro- 
gress. The cost of the work is about 4s. per cubic yard, 3s, 2d, 
of which goes to the Diamond Boring Company for breaking up 
the rock to such an extent that the dredger can lift it. The re- 
maining 10d. is calculated as the cost of dredging, 8d. being the 
actual cost of lifting and removing the material, and 2d. being 
allowed for wear and tear. These figures, it need hardly be 
added, are considerably below the cost of doing similar wah by 
the ordinary process. There is but one opinion among the 
Cleveland engineers as to the value of Major umont’s inven- 
tion, and its application to the blasting of sub-aqueous rocks. The 
economy and superiority to any other known method of doing 
the same kind of work were unhesitatingly admitted, and 
congratulations were offered to the hon. and gallant gentleman on 
the success of his plans, 








MopERN ImPROVEMENTS.—The Keeley motor, whose inventor 
areas ager to draw a train of cars from New York to 
hiladelphia without fire or steam and with the help only of a 
small bucket of water, promises now to be outdone by. the 
Schroeder air ship, whose inventor will be ready in a few weeks to 
carry twelve thousand pounds of mail matter through the air 
from New York to Liverpool. Meantime, we hear of a new elec- 
tric engine which is to pump water and move machinery at a 
ridiculously low cost and with no more attention than is required 
to stick in a new piece of zine occasionally or fill the battery-cups 
with water as this evaporates, A Frenchman has perfected, it is 
said, a new lamp, whose flame, as brilliant as that of the electric 
light, is produced by the ical tion of nitric oxide gas 
with the vapour of bisulphide of carbon. A well-known New Yorker 
has recently perfected an egg-hatching machine, in which the 
temperature is controlled and regulated by electricity. If this 
Pot thing is to go on, a new pang will be added to death; for 
no reasonably intelligent person will wish to leave this world just 
as the means of locomotion and for the transmission of intelligence, 
as wellas the conveniences and comforts of life, are to be so 
greatly and remarkably increased.—New York Herald, 

THE TRIAL OF THE Pyx.—-The official report of the annual trial 
of the pyx, which took place on the 21st ult., is given in a recent 
number of the London Gazette. One sovereign and six half- 
sovereigns having been selected from the parcel of coins submitted, 
they were found to vary only three-thousandths of an ounce from 
the statutory weight, and were therefore well within the “remedy ” 
or allowance permitted bv the Coinage Act. The coins were then 
melted into an ingot which was compared with the standard trial 
plate in the custody of the Board of e. The amount of varia- 
tion from the standard of fineness was minus three ten-thousandths, 
or only about one-seventh of the remedy allowed by the law, 
which is two thousandths, A sovereign which was selected weighed 
123°274 grains, which is exactly the statutory weight, and two half- 
sovereigns weighed each 61°697 grains, the weight specified by the 
Act of Parliament being 61°637 grains. The above named coins 
were next assayed separately, when the millesimal fineness of the 
sovereign was found to be 916°7 and that of the half-sovereigns to 
be 916°5 and 916°3 respectively. This isa very close approximation 
to the true standard, which is 916°66. A selection of silver coins 
was found to be equally satisfactory as regards weight, the variation 
for the standard being only sixty-six thousandths of an ounce. The 
assay of an ingot formed by the fusion of silver coins showed that the 
variation was minus nine ten-thousandths, the allowance permitted 
tad i'n reper the satan) gis bag 21 
an vely, the uw 
grains. Two florins hed eee 174° and 174°518 
grains, the true weight 174°545 grains. A shilling was found 
to be within one-hundredth of a grain of the weight specified in 
the Act, and a sixpence did not vary more than three hundredths 
of a grain from w _ it ought to have been. The millesimal fine- 
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MEMOIR ON THE CONSTRUCTION OF A 
MASONRY DAM.* 


By Mr. James R. Crosz, C.E. 


rapidly in . 
oy | or artificial stoi reservoirs had long been fore- 
seen by Mr. W. Craven, the chief engineer a member 


in 1857-8 he caused a ical survey of the water-shed 
of the Croton river to be made, with a view to determine available 
sites for such reservoirs. The survey showed that fourteen such 
sites existed ; but not until April, 1865, was the requisite authority 
procured from the Legislature to construct a storage reservoir. 

Nearly a year was consumed in careful examination and compa- 
rison of sites, and on March 17th, 1866, it was determined to build 
a reservoir at Boyd’s Corners, on the west branch of the Croton, 
twenty-three miles by the course of the stream from the Croton 
Dam, where the aqueduct begins which conveys the water to the 
city. The reservoir, as constructed here, has a water surface of 
279 acres, a maximum depth at the dam of 57ft., a mean depth of 
30ft., and a capacity of 364,000,000 cubic feet. At the site selected 
for the dam the hills enclosing the valley approach each other, 
leaving at the level of the stream a space of only 200ft. in width, 
and at 70ft. above the stream, 700ft. The centre line of the dam 
is at right angles to the axis of the valley at this point, and bears 
nearly north-east and south-west. The ay hill-side was 
covered with large slabs of a very compact and fine and even-grained 
agg _ one upon another, varying in thickness from 6in. to 
Win. The rift of the stone was at right angles to the bed on which 
it lay ; the slabs were at an angle of 10 deg., and the general slope 
of the hill was 164 deg. The ledge underlying the slabs was of 
much the same character, but not quite so fine-grained. The 

eneral surface was smooth, and sloping at the inclination of the 
fil. Occasional seams were found to run in nearly horizontally 
from 5ft. to 20ft., then ana | terminating abruptly. The 
surface slabs made excellent stone for cutting where ti ” were of 
sufficient thickness to give the requisite Sole It was found im- 
practicable to out of the ledge good stone for cutting. At 
an elevation of 15ft. above the stream the rock was overlaid with 
about 10ft. of drift, or compact gravelly earth, containing about 
10 per cent. of its bulk of large boulders, The flat ground bry 
which the stream flowed was swampy on the surface, underlaid by 
some blue clay, beneath which was a mass of loose boulders and 
cobble stone, which was succeeded by coarse gravel and sand which 
extended to the rock, and through which a considerable amount of 
water percolated. The south-west hill, rising at an angle of 
22 deg., was posed of + gravel and boulders overlying a 
— ne grained unstratified hard blue rock. The surface of this 
rock was smooth, but its profile irregular and in benches, It la 
at a depth of from 5ft. to 15ft. below the surface of the ground. 
In the centre of the valley the two classee of rock seemed fused 
ther, no marked seam separating them. The rock here was 
18ft. below the stream level. 

No dam at this place could be made safe or water-tight, with- 
out removing all the natural material and founding the structure 
on the rock, All the earth within a mile of the dam site contained 
so large a proportion of boulders and coarse gravel as to render it 
unfit for water-tight embankment, except at enormous expense for 
separating and screening out the stone. An earthen embankment 
would have demanded for safety a tunnel through the rock of the 
hill-sides for the discharge-pipe at the stream level, and a rock cut 
of some 15,000 cubic yards in the hill-side at flow line, for waste 
water. The stream was liable to sudden and severe freshets which 
could not be —— from overflowing the dam during con- 
struction. Such a freshet would necessarily destroy a partially 
completed earth embankment. An abundant quantity of stone of 
excellent quality lay on the hill-sides within a short distance of the 
dam site. These considerations led to the decision that the dam 
should be of masonry. Below the level of the stream, the foun- 
dation is composed of concrete in which are embedded large un- 
wrought stones. Above the stream level, the concrete hearting is 
faced on both sides with coursed stone with cut beds and joints; 
for 15ft. above the stream, large unwrought stones are embedded 
in the concrete; and above that elevation, the hearting is 
entirely composed of concrete of small stones. The form of a 
trapezoid with a vertical face opposed to the water, was adopted, 
as affording the requisite stability with the least amount of 
material and least difficulties of construction. The form and 
dimensions of the wall are shown in Fig. 1. The notation used is 
as follows : 

hk = height of wall, or distance from top to any bed joint, 

a = top width of wall. 

a = angle of inclination of face of wall, to the vertical. 

4 = width of wall at any bed joint at the distance h below the 
top = a+h, tan. a. 

d = horizontal distance of the centre of gravity of the section of 
the wall, from the vertical face. For a homogeneous wall of this 


form, d=} (a + - an ). 





P = pressure of water on the vertical face = > when the 
weight of a cubic foot of water is taken at unity. 

« = specific gravity of the material of the wall. 

W = weight of wall = : (a + b). 


© = angle of inclination to the vertical of the resultant of 
pressures, .*. tan, © = Ww: 

m = ratio which the distance from the exterior edge of the bed 
joint to the point where the resultant of pressures intersects that 
joint bears to the whole width of the joint or b; .*. m = 1— 
d h. tan, © 

+4 _ = . To insure there being no tension on any part of 
the bed joint, m must not be less than 0°333.+ In practice 
English engineers, are said to adopt as a safe value m > 
0°125, while the French engineers adopt the limit m > 0°2. In 
the calculations for this dam, the limit is taken n> 0°25. 

n by = ae the te sage - 8 neg ay owe at a bed 
joint, from a serene rom the centre of gravity, 

to the whole This ratio is the same as (g + q') wal 

by Rankine, From the figure n =." tan, ©, 


b= at which one stone will slide upon another. 

Tn all calculations for the wall, it is assumed that the water 
will stand at the level at the top of the wall although the flow line 
. RF pen is = —- This assumption — the 

ions, and provides inst any contingencies which might 
arise in freshets. It is p= assumed that the bed joints are 
horizontal. The batter of the face wall, and the fact that the 
joints of the courses there are normal to the face, make the bed 
joints i inclined to the horizon, and therefore presenting 
greater resistance to sliding and ing than is assumed in 
the calculations. 


* American f Civil Enginee: 
f Yan Buren, Ii. Fyansnetions Am. Soc. C.B. (20) 








For of values assumed. 
ity of the masonry, ¢ = 2°33; the limiting angle of of 
pete 4 stone upon , Which is given 


On the other hand, on account of practical difficulties of con- 
struction, the value of # should not exceed the limiting angle of 


Pressure inch of wall on f ion, 38°41b.; resultant 

on fou 45°251b.; and pressure of foundation on rock, 

pan bey hea ts oR Ante ped Andy id ’ 

ueduct Board required a competition to t. e 

lowest bidder. On August 20th, 1806, wight were 
received and opened. The following were the prices offered :— 


No. of bid. rh: @ 42 8 42: Hh ®& 
Class of work. Prices, 


























sliding stones on moist mortar. Some experiments give this | 4 Earth excavation below\dols. dols, |dols. dols.|dols. |dols./dols.|dols, 
angle at a The angle adopted for the wall is 21 deg. 49 min., ‘ stream, per cuble yard. 1°00} 1°0u| 2°60) 0°75| 2°00] 1°00, 1°35) 2°00 
or tan. a = 0. Earth excavation above 
The condition of frictional stability for the wall is tan. © \/ tan. stream level, per cubic) : dveeded des 
®, © being taken at the limiting angle for dressed uncemented ee ia OP Tt Ady 
stone ; if © is made equal to ® for a cemented_ wall, the adhesive cubic yard .. mez ..|10°00| 2°00} 3°00) 0°50) 2°50] 5°00 4°60) 5°00 
wer of the mortar is amply sufficient to prod the required | D|pi jon cut stone ma- 
ete ~ we have therefore tan. @ = 0°625. The equation of a” soury, per cubic yard . . /30°00 60°00)78-84 27°00 sodas ede aches 40°00 
yang 4 of position—i.¢., against overtarning—for » wall of this |e Ne pie Fad ny /15-00126-09}81-75|20-00|12-00|27 -00 47-00|22-00 
F\Rubble range masonry, | *| | | 
Wieta)d = hs per cubic «. «~{11°00 14°00/17°00 11°9 | 9°00'10°00 49°00/13°00 
(qq+q7)b= wr ts ; G |Concrete = — | | 
itream ’ 
Substituting the values of the factors as given above, and reducing, pe 8 ” apg “ 8°00) 7°50 6-60 9°93)10°00 10°00 11°45/17°00 
we obtain for top width of dam H 4 ery 7 cheve | | 
8| e \y | 
on 5(_)....tme ) - *+ im this case a = 0°1433 h, cae iene .| 6°80, 7°00) 6°10) 7°93] 80011000 11°45]16-00 
2° «tan. © for gatehouse) 


For different heights of dam, the values of a to fulfil the conditions 
of stability are therefore — 
h. 


a. h. a. 
10 Sk. el oe. oe Ce ee 
20 7 * 2°86 Mt sis” wa”! oy. en 
4°30 60 > — oa 


30 oo «0 we se oe 

Ag built, a = 8°6 for so much of the dam as lies between the 
points where the plane of the stream level intersects the slope of 
the hills. Between those points and the extremities of the i 
as h diminishes rapidly, the same width of dam at top would give 
an unnecessary excess of materi At the same time a less value 
of a than 5ft. is not advisable, that being the thickness of the two 
facing walls, and the least that is efficient for water-tight work. 
The top width of the dam is therefore reduced between the points 
above mentioned and the ends of the dam by deflecting the line of 
the vertical face until, at the ends of the dam, it is 5ft. from the 
front angle, the line of the front angle being straight, and the 
sloping face a plane surface throughout, Below the level of the 
stream the width of the masonry was increased 1}ft. on each side, 
= ry foundation carried to the rock with a slope on each face of 

to 


As originally designed, the waste water from the reservoir, when 
full, was intended to flow over the top of the — at the north- 
t end of the dam, the masonry there being left lower than on 
the rest of the wall. The overfall was arranged in three sections, 
one at the extreme end cut in the rock, 30ft. long at flow line 
elevation; the second, Yin. higher, over the masonry, and 100ft. 
long ; and the third, 14ft. above flow line, and 7 long. The 
ee at the base of the face wall for 220ft. at this end, to receive 
the base stones, was cut in steps, level on the face and sloping back 
at the angle of the wall. for drawing off the water in the reser- 
voir, two water ways, each 4}ft. in diameter, were built through 
the dam at stream level, as shown in the plate. Grooves for stop 
lanks were arranged on the up-stream face of the dam, and cast 
iron gates with composition facings were intended to be placed in 
a gate-house fitted for the purpose on the lower side. An earth 
embankment was built against both sides of the dam to 10ft. above 
the stream level. To prevent percolation of water through the 
masonry it was intended that the joints on the up-stream side of 
the wall should be raked out, and then thoroughly caulked and 
pointed with cement.t 

In 1870, when the dam was nearly pleted, the trol of the 
work was transferred by the organisation of the city government 
under the charter of April, 1870, to a Department of Public Works, 
which took the place of the Croton Aqueduct Board. The new 
authorities made the following changes of plan :—(1) On the water 
side of the dam an earthen embankment was built, 20ft. wide on 
top, and with slope of 5 to 2. (2) At the foot of this slope a tower 
of masonry was built to above the water level. Fiom the tower, 
in which are grooves for stop planks, two lines of 36in. pipe were 
laid underneath the embankment and through the water ways, and 
carried several hundred feet below the dam. Stop-cocks were 
placed in a vault built against the upper face of the dam. (3) An 
excavation was made in the rock at the north-east end of the dam, 
about 100ft. in width, for the waste way. 

By the construction of the earth embankment the masonry dam 
is changed into a retaining wall, which is impervious, and sustains 
a bank of earth exposed to saturation. If there could be any cer- 
tainty that the embankment was impervious to water, the stability 
of the wall would not be endangered. But the embankment was 
built upon the original porous gravel, 20ft. in depth, extending 
entirely under the bank to within a few feet of the dam; it was 
built by contract, and not rolled nor thoroughly rammed, but 
merely carted over. The material is not such as to ‘‘ puddle” 
well. It is, therefore, extremely improbable that the portion 
adjoining the dam will be secure from the infiltration of water 
falling on igs surface, or the penetration of the water from below, 
under 60ft. head in the reservoir. 

If it is saturated, the pressure against the wall is equivalent to 
that of a fluid of the same specific gravity as the earth. If this is 
taken only as 1°60, the value of tan. © becomes at the bed joint— 
60ft. below top of dam— = 0°996, and the resultant of pressures 
strikes the base only 1‘1ft. inside the edge, making m = 0°034, 
showing that instead of a dam amply strong to resist any pressure 
of water, the wall has become a retaining wall so near the limit of 
stability as to be, if not unsafe, at least very imprudent. Its 
stability now depends entirely upon the adhesion of the mortar, 
for the embankment is not water-tight, and the face of the dam is 
constantly wet with water which has percolated the masonry for 
want of caulking to the joints on the upper face. The position of 
the line of resistance in the dam, as bui!t to resist a water-pressure, 
is shown in Fig. 2. The values of ¢ tan. © and m for every 3ft. in 
height are as follows :— 




















| Distance of the | Condition of Condition of 
Specific centre of frictional stability, |stability of position 
gravity | resistance from | tan. @ < 0°625. m> 0°25. 
of the the outeredge | - 
— of base. | Actual values. 
h. ¢ | m. b tan. © m 
8 2°483 | 5°12 0°065 0°523 
6 2°461 5°82 0°124 | 0°529 
9 2°442 «CO 6°41 | 0°177 0°526 
12 | 2°418 6°91 0°226 | 0°516 
15 2°410 =| 7°33 | 0°268 0°503 
18 2°397 7°68 0°308 } 0°486 
21 | 2°384 7°97 | 0°344 0°469 
24 } 2°372 8°21 0°378 | 0°451 
37 | 2°362 8°40 0°408 0°433 
30 | 2°352 8°55 0°437 0°415 
33 2°343 | 8°66 0°463 0-398 
36 2°334 8°73 | 0-488 0°380 
39 | 2°398 8°78 O°511 | 6°363 
42 | 9°321 8°80 0°532 0°347 
45 2°314 8°80 0°552 | 0°331 
48 2°322 8°80 0°568 | 0°316 
51 | 2328 8°78 0°583 | 0°300 
54 | 2°333 8°76 0°597 | 0°291 
57 2°337 8°72 0°610 | 0°278 
60 | (2°340 | 8°68 | 0°622 0°266 





* Rankine s Applied Mechanics, § 216. Equation (14.) 
$e sae ate atte pet rg 
e was an e cations G 
8, Greene, engineer in charge, Reet peat vem Se 





I | 
ool 0°20) 1°00; 0°60, 2°00) 0°30) 2°00 2°40) 1°35 

J |Earthen nine-drain pipe, | | | 
linear foot - a 1°00 2°00} 1°00, 5°00) 2°50) 2°00 2°27) 4°00 

K |Cutting grooves for ‘ | | 
4 iy --| 0°30) 1°00) 1°27, 8°00) 1°50) 2°00 3°77] O-u0 

L |Brick masonry in arches,| 
u per cubic 20°00)20°00 22°00 20°00|20-00| 27°00 36°67/28-00 


Temporary road, per rod|10-00) 10-00, 5°00) 5°U0| 8°00)10-00 6-87] 8-00 
' 


roof, square foot .. 




















A comparison of these bids is instructive, as showing the different 
manner in which contractors interpret plain specifications, and the 
variety of views entertained as to the proportions of remunerative 
and unremunerative work in an undertaking of this size. “‘ A. For 
Earth Excavation,” including all material except solid rock which 
required blasting, and boulders of more than one-half a cubic yard 
content, from the dam site — the level m be om st 
including the cost of putti e same in em ment or spoi 
bank, and all pumping and bailing for keeping the pit free from 
water. 

7 e. ee 2 Fe ees 
ce per cubic 
roy % oe ee begs 100 100 260 075 200 100 135 2 
In these figures is seen the effect of the unknown constant for 
pumping and bailing. The plan for the work required the stream 
to be diverted from its channel near the centre of the valley, and a 
new channel made about 100ft. to the north-east, an embankment 
10ft. above the ordinary stream level to be built around the pit on 
the south-west, and the excavation within this bank to be removed 
down to the rock. Slopes of 1 tol were estimated to the con- 
tractor, all caves and slides beyond that to be at his own cost. 

The amount of water which might be expected to percolate the 

vel was estimated by the various bidders at very different 
| sess their bids showing that it was considered to be worth from 
0°35 dols. to 1°70 dols. per cubic yard of earth to take care of the 
water. The actual cost of the removal of water from the pits 
during excavation was about 45 cents per cubic yard of excava- 
tion. 

“*B. For Earth Excavation” above the level of the stream, in- 
cluding everything as specified under ‘‘ A.” 

No. of bid .. .. 1 2 3 4 5 6 7 8 

Price ye cubic yard 

in dols. .. .. 0°50 0°25 090 045 075 0°50 135 050 ™ 
Of these figures, No. 2 is unaccountable and displays great lack of 
judgment. The excavation for the dam proper was in shallow pits, 
on a steep hill-side and of very hard materi It was known to be 
likely that the estimated quantity would be i d for embank 
ment around the dam, the material for which would require to be 
selected, and tobe hauled not less than 1200ft., and well compacted 
in bank. Instead of following the rule, which almost invarigbly 
holds good, that for an item which is likely to be increased, a good 
paying price should be offered, this bidder reduced his price on 
this item to less than cost. No. 3 exaggerated the cost of this 
work as he did of the pumping, and No. 7 evidently did not 
intend to lose on either “‘ A” or ‘* B.” 

**O. For Rock Excavation,” ountes eon including the re- 

half ac ard © 
3 





moval of all boulders over one- ubic y: ontent, 

No. of bid .. .. 1 2 4 5 6 7 8 

eae yard 

indols. .. .. 10°00 200 300 0°50 2°50 500 460 500 

The estimated amount of rock was not large, and No. 1 evidently 
counted on its increase. The event proved him to be right, and 
this item alone compensated him for a large proportion of his losses 
on other items. The excavation contained from 7 to 14 per cent, 
of boulders of over one-half cubic yard, and it was necessary to 
take out a considerably larger amount of rock on account of seams 
and shakes than the test pits gave reason to anticipate. But No. 
4, which was made by a contractor of large experience, is unaccount- 
able, except on the supposition that the bidder assumed that all 
the rock would be in the form of boulders of from one half to one 
cubic yard content and easily handled. 

*“‘D. For Dimensioned Cut Stone Masonry,” every stone to be cut 
to exact dimensions ; the beds and joints dressed to lay jin. joints, 
and the exposed faces hammered down to an even surface. 

No. of bid 1 2 3 4 5 6 7 8 

Price percubic 

yard in dols. 80°00 60°00 78°84 27°00 40°00 108°00 66°66 40°00 
In this and the following masonry items the prices offered vary 
with the previous experience of the contractor. No, 1 had never 
done similar work. Nos. 4and 5 had never done work for the 
Croton Board, but were accustomed to railroad work. Nos. 2 and 
3 had done some similar work for the Croton Board, and No. 6 had 
done a amount of fer similar work. No. 7’s prices 
were high throughout. o. 8 was an engineer who ought to have 
—y the cost of such work better. The estimated quantity was 
sm 

““E. For Cut Range Masonry.”—Certain portions of the 
masonry around the gate-house were specified as coming under this 
head ; the beds to be cut to lay gin. joints throughout, and the 
end joints for 18in. from the face ; the face to be pointed down to 
}in. projection, with a chisel draft around the arris. 

No. of bid .. 1 2 3 4 5 6 7 8 
Price cubic 
yard in dols. 15°00 25°00 21°75 26°00 1200 27°00 47°00 22°00 
“F, For Rubble Range Masonry.” —The face walls of the dam were 
ified as to be of this class. The setting-bed to be cut to la: 
jin. joint throughout, and the ends and top for 12in., bac! 

m the face ; the rise of the stone to be not less than 12in., and 
the beds from 2}ft. to 4ft.; the face to be rough, with line pitched 
at the arris. 

No. of bid .. 1 2 3 4 5 6 7 8 
Price per cubic 
yard in dols. 11°00 14°00 17°00 1193 900 10°00 40°00 1800 
One important reason for the discrepancy in the prices on this item 
was the title adopted in the specifications. Rubble — was not 
an ordinary term for ~~ class of cut stone masonry, while the 
—— distinctly described the work, andthe portions of the 

m where it was to be used, the use of the word rubble a 
cores ee se ee a Se See the 
bidders that it was to be random work, laid up without regular 
courses. It was in fact, however, laid in courses, extending the 
length of the dam, the rises varying from I4in, to 26in., and 
averaging lin, v ee * ‘ ° 
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It was afterwards stated by some of the bidders that had and be in excess of the same not more than ten cent. The difference between the prices for‘ G” and for “ H” 
intended the classification of this masonry, OT oes Thos cswervte to bo laid tn cournss of Gla. and well tauumed. In | two causes, In “G” pumping and a. ably bo 
expected te be able to procure its raed ali pee. a the concrete, and to be measured as part of the was | needed. This would its cost. On the tend the Ines 
and therefore had bid a low price for it. ser eek oo 7 peop to lay large unwronght stones. These stones tu be laid in area to be covered, and the freedom from the obstruction and inter- 
on items is inseparable from the method of 1 work at public beds of mortar, and the surface covered with mortar jin. thick ference caused by the laying of the cut stone facings ought to reduce 
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competition to the lowest bidder. The only protection the engi immediately before laying concrete around them. The price for | thecost of laying the lower concrete, and the additional hoist, as the 
has, is to make the specification so distinct that no question can te to cover all expense of bailing and draining : . | masonry rose above the surface of the ground, ought to increase 
arise as to the classification of work. In the specifications for the Se ctie 2 3 2 3 4 5 6 7 8 the cost of the concrete above stream ievel. Two of the bidders 
dam, the description of this class of work is so explicit, that no Price per cubic yard estimated that these variations would counterbalance each other. 
claim for payment for it under any other classification has been or indols. .. .. 800 7:50 660 9°93 10°00 10°00 11°45 17°00 The others considered that the concrete below stream level was 


can be allowed. It might have been better if the word rubble had “H. For Concrete Masonry” laid above the stream level. The | worth from 0°50 dols, to 2°00 dols. per cubic yard more than that 
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been omitted, as that appears to be the only basis for any misunder- specifications the same as for “‘G.” This concrete to be inclosed | above. Actually the cost of pumping chargeable to concrete was 
omaiing. : 4 between the rubble range walls. The large stones inserted, to cusiralent to about Been ee edie 
““G. For “oncrete Masonry ” laid below the level of the stream; | average 5ft. in length and 2 square feet in cross section, and to be hoisting to about 8 cents per cubic above the stream level. 
stone to be broken to not more than 2in. in its largest dimen- | laid in layers alternately parallel and at right angles to the walls of Tho peovislen pumiting Ghetein See a oe 
sion, nor less than }in. in its smallest. Mortar to be composed of | the dam. caused variations in the Be Se coemnee of Sts & be 
some 


one part of hydraulic cement to two parts of sand, by measure;| Noofbid .. .. : £ 2 ee eS t 
the proportion of mortar to stone to be such as ‘to fill all void | Price, per cu yard in dls. 660 7:00 610 793 800 1000 1145 1600 | bid med that from two-thirds to three-fourths of the mass 
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would be of stone, which only required to be quarried, and could 
be set very quickly. In “ was found, however, that not 
more than one- of the mass could be made of the large stone. 


It was n that the stones should be far enough apart to 
allow Hf egarennd to be thoroughly and rammed between 
them. This requires a space of not less than 12in. between the 
nearest points, and with stones the average distance is 


ter than this. When stones of irregular heights were laid, the 
fevelling up necessary to prepare for a fresh layer of stone made 
the mean depth of concrete between the layers probably near! 
12in. The next three items, “I,” “J” and “K,” are for sm 
quantities of special work, and the bids are not worthy of particular 
consideration, most of them having been made apparently at 
random, without regard to the cost of the work. ‘“* L. For Brick 
Mason in Arches” of water-ways and gate-house This 
item, of some 20 cubic yards, was the only one in which the bids 
varied less than two hundred per cent. The contract, as awarded 
at this time, was for the construction of the dam to within 30ft. of 
the top. The appropriation authorised was not sufficient for the 
completion of the whole dam, and the law forbade any contract to 
to be made in excess of the appropriation. Further expenditure 
was authorised subsequently, and the upper 30ft. of the dam was 
built under a new contract, made with the same parties that built 
the lower portion. 

Progress of Construction.—Work was begun in September, 1866. 
A new channel was made for the stream near the base of the North- 
east Hill, an embankment built around the remainder of the dam 
site, on the flat ground, and carried up 10ft. above the stream level. 
The pit within this embankment was partially excavated, the 
material being deposited below the dam. The quarrying and 
cutting of stone was begun, and a Blake’s stone-breaker put in 
operation. On October 29th and 30th, 3°9lin. of rain fell in 10 
hours, causing a heavy freshet which washed away the contractor’s 
bridges, filled the pits with water, and cut embankments badly. 
After pumping out the pit, the excavation was continued until 
December 21st, when the pit was allowed to fill. 

Some observations of work done in bailing from a pool into a 
trough 4ft. above the water, showed that the average work per 
minute of a man was twelve bucketfuls, equivalent to about 
1200 lb. of water lft. high. 

The winter was devoted to quarrying and breaking stone. Some 
cement was delivered, but was found not to be equal to the require- 
ments of the specifications, A cargo of 900 barrels was rejected, 
and the delays and discussions consequent upon this prevented the 
receipt of any more cement until spring. 

The great distance of the work from any rail or water transpor- 
tation was a serious drawback. The nearest point to which supplies 
could be brought by water was sixteen miles distant, and over a 
very bad road. The nearest foundry and machine-shop was at the 
same distance. The nearest railroad station was eight and a-half 
miles distant, on the Harlem Railroad. 

Sand of proper quality was difficult to get. All the bank sand 
within many miles was tested and rejected as containing too much 
dust and loam. The only sand found at all admissible was pro- 
cured from the bed of the stream, in pools where the flow was 
sluggish and the sand had settled. Most of this was of good 
quality, but some was very dirty and had to be washed, and all of 
it had to be screened to remove chips and coarse material. From 
beginning to end of the construction of the dam there was a con- 
tinuous struggle on the part of the engineer to have the sand for 
mortar a cleaned and screened, and of the contractor to 
avoid it. That sand should be sharp, clean, and screened to proper 
size, is absolutely essential to good mortar, and there is no point 
on which, as a general thing, contractors and builders are so lax, 
Several methods of washing were tried, of which the most success- 
ful consisted in spreading the sand in a layer of about 3in. in depth 
on the bottom of a shallow box, 6ft. by 12ft. slightly inclined, and 
playing upon it with a hose from a force-pump. With proper 
manipulation the sand was pretty thoroughly cleaned. The pro- 
cess was expensive, however, and after one or two loads were 
—— on in this way, the sand would come to the work much 
cleaner. 

In the spring of 1867 the main pit was — d out, and excava- 
tion continued. The engine and boiler of 15-horse power used for 
running the stone-breaker were placed on the embankment above 
the pit, so as to operate a hoisting drum and an Andrew’s pump 
throwing an Sin, stream. After the pit had been once emptied, 
the pumping did not need to be continuous. The engine was able 
to hoist material from the pit, and at the same time either pump 
or break stone, but nt together. 

North of the stream the foundation for the gate-house was pre- 
pared. On the side towards the stream, a trench 3ft. wide and 
4ft. deep was dug to the rock and filled with conerete,-as a 
temporary dam to keep water from the gate-house pit. This con- 
crete was made with 24ft. of broken stone to one barrel of cement 
and two of sand, and was deposited gently in the still water which 
filled the trench. It was not rammed, but the wet mass was 
worked down with shovels. One year afterwards, when this con- 
crete was removed to make the connection with the gate-house, it 
was found necessary to drill and blast it. It had formed a 
good bond with the rock, and apparently no water had passed 
under it. 

The first stone of the dam was laid July 9th, 1867, in the gate- 
house foundation, and concreting was begun in the main pit, July 
llth. During the rest of the season the foundation in the main 
pit was raised to the stream level, and the masonry of the gate- 
house and waterways was carried up dft. The side of this, towards 
the stream, was built vertically, the concrete being put in against 
plank forms. On the removal of this during the following year, 
the faoe of the concrete was found good. To connect the new work 
with it, and avoid a straight joint through the dam, two vertical 
channels were cut in the concrete, 3ft. wide and a foot deep. 
These were cut by a stone-cutter, with a point. A pick made no 
mpression on the concrete. 

[asonry was suspended November "th, and the concrete already 
laid, covered with 2ft. of earth to protect it from frost. Some 
rubble masonry was laid after that date in wing walls adjoining the 
waterways above and below the dam. Im freezing weather the 
mortar was mixed with salt water. The rule for proportion of salt 
was one said to have been used in the works at Woolwich Arsenal 
some years ago, viz.: dissolve 1 1b. of rock-salt in 18 gallons of 
water when the temperature is at 32 deg. Fah., and add 3 oz. of 
salt for every 3 deg. lower temperature. The masonry laid with 
mortar thus peg stood well, and showed no signs of having 
been affected by the frost. No masonry in the dam was laid in 
freezing weather. 

The ensuing winter was very cold and stormy. Quarrying, 
cutting and breaking stone were carried forward, and sand and 
cement hauled. The water of the steam was carried through the 
gate-house. 

Work on masonry was resumed March 30th, 1868, The first 
vartof the season was wet. A very heavy freshet occurred May 

4th. The water rose 3ft. on the masonry laid in gate-house, and 
filled the pits. The latter part of the season was very dry, how- 
ever, and the whole dam was raised 16ft. above the stream. Work 
was closed November 17th, and the masonry covered as before with 
2ft. of earth, 

During the latter part of this year’s work it had become evident 
that the insertion of large stone in the concrete was not beneficial. 
The space between the side walls was becoming narrow ; at the 
close of the work it was 21ft. The dam was . long and 6ft. 
above the earth filling. It was no longer practicable to wheel the 
concrete from the mixing boards in barrows, but it had to be hoisted 
by derricks and transported by cars. When a course of facing 
stone had been laid, and the space between them was to be filled 
with concrete, and that was filled with irregular shaped 
stones I1}ft. or 2ft. apart, it was difficult to get an 
even gs og! run plank and almost impracticable for a 
tramway. e odds were tly against the concrete around 
these stones being properly distributed and rammed, if it 





was dumped from a car. Even when distributed by the barrow- 
full, 2 cubic feet, it required constant attention and no small 
amount of persistence to secure its bei in the narrow 
spaces. The stone in the vicinity of the dam which was fit for 
byes be been pretty thoroughly used up, and it was question- 
able whether a sufficient a, finish the dam could be pro- 
cured atall, if 3000 additional cubic yards were put in the hearting. 
The scarcity of good stone caused a ogg | increasing tendency 
on the part of the contractor to run in and cover up weather- 
beaten stones which were unfit for the work, on account of the 
impossibility of the mortar adhering properly to the weather face. 
, It had several times occurred that such stones were brought in. 
and a little grout poured over them to hide the deficiencies, and 
very probably more of the same kind were never discovered. It 
was questionable, moreover, whether so great solidity and tight- 
ness could be obtained by a wall of large stones, surrounded by 
thin masses of concrete, as if bya thick mass of concrete alone. 
After full discussion of the subject, it was determined to aban- 
don for the rest of the dam the use of the large stone, and use 
only conerete for the hearting. These objections to a wall of con- 
crete and large rough stones apply mainly to thin walls, say of 
less than 10ft. in thickness, intended to resist water. A wall of 
this class may be laid to advantage when over 10ft. thick, but the 
stone should be required to be lar in shape, of not more than 
18in. height, and no stones shoukl be allowed to be less than 2ft. 
7 By their use under these restrictions, the —— gravity 
of the wall may be increased and its cost diminished, and with a 
much greater certainty of getting good work and tight, than if 
the wall is laid up with rubble masonry. 

The laying of masonry was resumed June 23rd, 1869, and con- 
tinued until November Ist, when the wall had reached an eleva- 
tion of 38ft. above the stream. The masonry was again covered 
with earth 2ft. thick, which was found to protect the concrete from 
frost quite well. In some places it was necessary to remove from 
2in. to 3in. of the old work in the spring. The winter was 
devoted as usual to quarrying, cutting and breaking stone. 
Enough broken stone was prepared to finish the dam. 

Work on masonry was resumed April 13th, 1870, and the dam, 
as originally designed, was completed by November Ist, 1870. 
Owing to the changes of plan mentioned above, the reservoir was 
not ready for use until the fall of 1872. ‘The dam contains, 
approximately, 21,000 cubic yards of concrete, and 6000 cubic 
yards of cut stone masonry. 

(To be continued.) 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


2061. Improvements in GENERATING and AppLyino Heat in evaporating 
saline and other liquids, in the manufacture of chloride of sodium and 
other crystalline substances, and for other heating purposes, and in 
apparatus connected therewith, William Bull, Lower Norwood, Surrey. 
—4th June, 1875. 

2459. A new or improved substance or compound to be employed for 
Exp.osive Purposes, Olof Nordenfeldt, jun., Chislehurst, Kent.—A 
communication from Captain E. A. Bjorkman, Stockholm, Sweden.— 
8th July, 1875. 

2527. Improvements in means for use in Licutinc Cicars and other 
Forms of Topacco, Ludwig von Wojewodsky, South-street, Finsbury, 
London. —14th July, 1875. 

2687. A new or improved machine for CLeaninc Boots and SHoeEs, 
Edward Griffith Brewer, Chancery-lane, Londou.—A communication 
— = Francois Victor Dumont-Catelain, Paris, France. — 29th 

uly, 1875. 

2749. Improvements in machinery or apparatus for Sprynino and 

— Fisres, Louis Tylor, Arnside, Westmoreland.—4th August, 
875. 

2758. Improvements in Borinc Macurvery, John Pyle, Esh, Durham.— 
5th August, 1875. 

2779. Improvements in Street Raitway Cars, William Morgan-Brown, 
Southampton-buildings, London. — A communication from Alonzo 
— e Gear, Boston, Suffolk, Massachusetts, U.S.—6th August, 

iv 

2816. An improved machine for Tamsninc Turnips or other Roor Crops, 
Wilham Alsop, jun., Cotes Lodge, Eccleshall, Staffordshire. 

2817. A new or improved CaLoric Prime Motor, Edward Griffith Brewer, 
Chancery-lane, London.—-A communication from Van Giilpen, Lensing, 
and Von Gimborn, Emmerich, Germany. 

2818. Improvements in Beir Fasteners and in apparatus for preparing 
the belt for receiving the same, John Fairbank and Alfred Hollings, 
Leeds, Yorkshire. ‘ 

2820, Improvements in the construction of Boars and similar SMALL 

es, Frank Limouzin, Oakfield-road, Penge, Surrey. 

An improvement in Bearines for Ust in Mints, Forces, and Tin 
or other Works, Peter Jones, Cardiff, Glamorganshire. 

2824. An improved Measurinc Gavuae, William Henry Laidler, Bew- 
common, London. 

2826. Improvements in Gas Motor Exurnes, Richard Hallewell, Black- 
burn, Lancashire. 

2828. Improvements in constructing the Sprincs and other Parts of 
CARRIAGES or VEHICLES to lessen vibration or jarring, William Lloyd 
Wise, Chandos-chambers, Adelphi, London.—A communication from 
Gustave Anthoni, Levallois, Paris, France. 

2850. Improvements in the manufacture of Fisuine Nets and other Net- 
tina, and in the machinery employed therefor, William Patrick, 
Stevenston, Ayrshire, N.B. 

2831. Improved construction or arrangement of Fre.p Barrery, Michel 
Maric Franzini, Lower Seymour-street, London. 

2332. Improvements in the construction of Smoke and Air Ftuves, 
Augustus Frederick Livesay, Sandrock, Chale, Isle of Wight. 

2833. An improved process for the PreserRvATION of Woop from Decay, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from Jean Mancion, Rome, Italy. 

2834. Improvements in Looms for Weavina, Wright Jones, Bradford-road, 
Manchester.—11th August, 1875. 

2836. A SunsTITUTE for Buttons and like Fasteninos for GARMENTS made 
of leather or other suitable material, John Lawton Haddan, Great 
George-street, Westminster. 

2837. Improvements in the manufacture of Feit Hats or other CoverIncs 
for the Heap, William Bywater, Leeds, Yorkshire, and John Lees 
Buckley, Weodley, Stockport, Cheshire. 

2838. Improvements in SLIDE VALves and Pistons, William George 
Beattie, Nine Elms, Surrey. 

2839. Improvements in SasH Fasteners, William Smith, Kennington, 
Surrey. 

2840. Improved construction or arrangement of Movutps or Cores for 
CastinG Pires, Tubes, and ANALoGous ARTICLES, Joseph Toussaint, 
Alexandra Villa, Sparkbrook, Birmingham. 

2841. Certain improvements in Furnaces for Steam Borrers and other 
purposes, Richard Arthur Wilson, Salford, Lancashire. 

2842. Improvements in a ae for the Storace and Suppty of Gas, 
William Thomas Sugg, cent Works, Vincent-street, Westminster. 
2844. Improvements in Evecrric TELEGRAPH APPARATUS, Sir James 
Anderson, Old Broad-street, London, and Edward Bull and George 

Oscar Spratt, Porthcurno, Cornwall. 

2845. Improvements in machinery or apparatus for Dyeinc, WASHING, 
and Scourrne Faprics, Richard Marsden, John Day Marsden, and 
Henry Marsden, Dewsbury, Yorkshire. 

2846. Improved Sexr-actine Motions for Work1no the Brakes of Rat- 
way CARRIAGES and Wacons, sounding the driver's whistle, and shut- 
ting off the steam from the locomotive, and for enabling the brakes to 
be put in action from any distance from the train, Thomas Dawber, 
Wigan, Lancashire. 

2847. An improved process for CLEANING UPHoLsTEeRY, TEXTILE FABRICS 
and MaTerIALs, Woot, Harr, Fur, and the like, William Robert Lake, 
Southampton-buildings, London.—A communication from George F. 
Blake, Boston, Massachusetts, U.S. 

2848. Improvements in Rartway Sienats for enabling passengers to com- 
municate with the guard and engine-driver of railway trains, David 
Alfred Aird, Figtree-court, Temple, London. 

2849. A new and improved process for Rerinine Coprer, Alexander 
Brown, South ton-buildings, Holborn, Londen,—A communication 
from Messieurs Manhes and Son,’ Paris, France. 

2850. Improvements in VENTILATING INDIA-RUBBER GARMENTS, and in 
rendering same applicable for life-saving purposes, part of which is 
applicable for life-saving apparatus generally requiring to be inftated, 
7 rles William Meiter, Gracechurch-street, London.—12th August, 

875. 

2852. Improvements in Rotter Skates, Jobn Alfred Bowles, Ship-street, 
Brighton, Sussex 

2853, Improvements in DistaisuTinc Manvures, and in the machinery 
























. aad employed therefor, Robert Parker, Stranraer, Wigton, 





2855. I its in Dr Macuixes, John Clayton Mewburn, 
Fleet-street, London.—A communication from Constant Santenaire, 


France. 

, 

2856. Improvements in Batt Vatves for high or low-pressure water ser- 
vice, and for drawing off other liquids, George Butler, Grove Ironworks, 
Ewer-street, South . 

2858. Improvements in the manufacture of Wapptves and FE.Tep 
Fasrics for Carrets and other purposes, John Oldroyd, Dewsbury, 
Yorkshire, and Thomas Howard etiven, Huddersfield, Yorkshire. 

2860. Improvements in Locks or Fasrenives for Rartway and 
Carriaces, Nai , Grosvenor-road, Pimlico, London. 

2861. Improvements in Pyeumatic Car Brakes, Henry Francis Knapp, 

Southampton-buildi Holborn, London. 

2862. Improvements in FIRE-LIGHTERS, Alexander Browne, Southampton- 
buildings, Holborn, London.—A communication from Joseph Dottin 
Husbands, jun., St Louis, Missouri, U.S. 

2863. Improvements in machinery for Reetrmye, Comic, or RoLiinc 
Paper or other MaTeriats, and for wetting and damping the same, 
George Bebbington, Brocklehurst, New-cross, Surrey.—l3th August, 
1875. 

2865. Improvements in Sewine Macuives, William Sellers, Airedale 
Works, Keighley, Yorkshire. 

2869. New or improved Stuns for FasTen1nc SLEEVES, SHIRT-FRONTS, and 
which may be used for other similar purposes, James Muirhead, Glas- 
gow, Lanarkshire, N.B. 

2871. Improvements in PLaninc Macutves, Gustav Adolph Onken and 
Wilhelm Ritter, Kajen, Hamburg, Holland. 

2873. Impr t. e facture of Sutpuurtc Actip, Charles 
Frederick Burnard, Plymouth Chemical Works, Plymouth, Devon- 

hire. 








shire. 

2875. An improved machine for Eartuine Up and UNEARTHING CELERY 
and other SmuLtar Propuce, John Patrick Flynn, East Greenwich, 
Kent. 

2877. Improvements in Rartway Carrtaces, Louis Achille Vintras, 
Regent-street, London.—l4th August, 1875. 

2879. Improved COMPENSATING APPARATUS to be APPLIED to STEAM-ENGINE 
Governors, Adolphus Sington, Manchester.—A communication from 
Adolphe Sarralier, Lille, France. 

28%1. Improvements in ——- for the ManuracturRe and Frxine of 
Tarer and FLANGED Tues for Boiters, Charles John Galloway and 
John Henry Beckwith, Manchester. 

2883. Improvements in Processes for Prepartne Corton for SPrnyInG, 
Russell Handy, Manville, Providence, Rhode Island, U.S. 

2885. Improvements in Manpreis for Benpinc Merat Pipe, John 
Ri is, Adelphi, Strand, London.—A communication from Morris 
Longstreth Orum, Philadelphia, Pennsylvania, U.S. 

2887. Improved machinery for DistrreuTine Over the Surrace of Lanp 
STaBLe and FaRM-YARD MaNnuRF and other Composts, James Braby, 
Maybanks, Ewhurst, Surrey.—1l6th August, 1875. & 

2889. Improved machine for Atracuinc Heets to Boots and SHoks and 
for trimming and fashioning the heels after they are attached, William 
Morgan-Brown, South ton-buildings, London. — A communication 
from James Willson Brooks, Boston, Massachusetts, U.S. 

2893. Improvements in Bicycves, Charles Carter, Brixton, Surrey. 

2895. Improvements in Fancy Weavine and in the apparatus gd 
for such purposes, Henry Tootal Broadhurst, Newton Heath, - 





S. 5 

2899. Improvements in BustLes and Paps for Lapres’ Dress, William 
Robert Lake, South ton-buildings, London.—A communication from 
Amos Worthington Thomas, Philadelphia, Pennsylvania, U.S.—17th 
August, 1875. 
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2903. Improvements in Rotumnc Mitts, John Imray, Southampton- 
buildings, Chancery-lane, London.—A commu ication from Ignatius 
Hahn, Pittsburg, Pennsylvania, U.S.—18th August, 1875. 

2934. New and useful improvements in Steam Enoives, George Basil 
Dixwell, Massachusetts, Ts 20th August, 1875. 

2953. Improvements in BREECH-LOADING Fire-anMs, Nelson King, Hart- 
ford, Connecticut, U.8S.—23rd August, 1875. 
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Patents on which the Stamp Duty of £50 has been Paid. 


2509. SuppLyinc Fue. to Furnaces, &c., Thomas Henderson, Liverpool. 
23rd August, 1872. 

2518. AsBesTos or AMIANTHUS, William Lockhead, Glasgow, N.B.—24th 
August, 1872. 

2522. Sewinc Macutnes, Pierre Marie Joseph Chamblant, Grand Rue de 
Passy, Paris.—24th August, 1872. 

2641. Harness Sappwes, &c., John Clay, Yardley, Worcestershire.—5th 
September, 1872. 

2559. Macuines for Wasuine, &c., Ores of Precious Metats, Joseph 
Theodore Dann, Cowley-road, North Brixton, Surrey.—28th August, 
1872. 

2620. Linoteum Fioor-cLotu, Frederick Walton, Staines, Middlesex.— 
3rd September, 1872. 

2642. Furnaces for Heating and Mevtinc Merats, &€c., Charles Walker 


} R 


Torr, Aston, Birmingham, and John J« , Bir re —ith 





September, 1872. 

2845. Oxipisinc O11, Frederick Walton, Staines, Middlesex.—26th Sep- 
tember, 1872. 

2528. Hyprocarson Gas, &c., John Frederick Parker and Arthur Wade, 
Birmingham. —26th August, 1872 

2534. GENERATING STEAM, August Schinbeck Ellefsen, Dgontheim, Nor- 
way.—26th August, 1872. 

2561. Printinc Macuivery, {William Edward Newton, Chancery-lane, 
London.—28th August, 1872. 

944. TREATING SEwaGE, Dugald Campbell, Quality-court, Chancery-lane, 
London.—26th August, 1875. 

2523. Frecp and GARDEN Hoes, &c., John Field, Oldbury, Worcestershire. 
26th August, 1872. 

2554. Lire Preservers, Air Beps, &c., John Mackintosh, Bayswater, 
London, and William Boggett, Chelsea, London.—28th August, 1872. 
2576. Purirication of Coat Gas, George Spencer, Cannon-street, London. 

—30th August, 1872. 

2692. Propuctnc CertTatn CoLtours on Corron Fasrics and YARNs, 
Frederick Albert Gatty, Accrington, Lancashire.—1l/h September, 1872. 

2560. Errectine the Savino of Fue. Usep for Domestic Purposes, William 
Green, Birmingham.—28th August, 1872. 

2573. Hyprocutoric Acip, James Hargreaves and Thomas Robinson, 
Widnes, Lancashire.—29th August, 1872. 

2586. GENERATING Heat, &c., John Robertson, Netshill, Renfrewshire, 
N.B.—30th August, 1872. 

2591. Sprinninc and Twistinc Horse-natr, &c., William Samuel Laycock, 
Portobello-place, Sheffield, Yorkshire.—31st August, 1872. 

2616. Locomotive Eyatines, Robert Francis Fairlie, Victoria-strect, West- 
minster, and Loftus Perkins, Seaford-street, Gray’s-inn-road, London. 
—3rd September, 1872. 

2637. BuTTON-HOLEING, John Kenny, Dover-road, Surrey.—4th September, 
1872. 

2679. MeTatiic Bepsteaps, &c., Edward Lawson and Richard George 
Hodgetts, Birmingham.—10th September, 1872. 

2720. Wasuina Coat and Mineras, Maximilien Evrard, Sorbier, St. 
Etienne, Loire, France.—13th September, 1872. 

2722. Fastenines for WEARING APPAREL, William West, Hockloy, Bir- 
mingham.—13th September, 1872. 





Patents on which the Stamp Duty of £100 has been Paid 


2722. Fasteninos for Braces, &c., Edward Lawley Parker, Birmingham 
—3rd September, 1868. 

2636. BRICKMAKING MACHINERY, Richard Scholefield, Leeds, Yorkshire.— 
25th August, 1868. 

2643. Currine or Gettine Coat, &c., John Gillott, Chapeltown, York- 
shire, and Peter Copley, Warren.—25th August, 1868. 

9908. UmBre.ias, &c., Samuel Fox, Stocksbricdge Works, Deepcar, Shef- 
field, Yorkshire.—2lst September, 1868. 

2708. Stoppers for Borties, &c., John Adams and Henry Barrett, Saint 
Helier, Jersey, Channel Islands.—2nd September, 1868. 

2775. Supptyine Syrup for AERATED Beveraces, &c., John Adams and 

* Henry Barrett, Samt Helier, Jersey, Channel Islands.—9th September, 

868. 


1868. 
2565. Exvvietic Sprincs for Carriaces, &c., Joseph Palmer, Concord, New 
Hampshire, U.S.—17th August, 1868. 
2472. Danpy Rotvers, John Whitehead, Manchester.—7th August, 1868. 
2667. DEALING with Sewace, William Strang, Glasgow, N.B.—28th August, 


Notices of Intention to Proceed with Patents. 


870. Kyirrive Macuine, Peter Jensen, Chancery-lane, London.—A com- 
munication from Jehann Schmitt.—9th March, 1875. 

882. ScaLes and Weicnts for ANALYTicaL PuRPosEs, Peter Jensen, Chan- 
cery-lane, London.—A communication from Ferdinand Sartorius. —10th 
Mareh, 1375. 

1406. Cuttina or Excavatina by Stream Power, &c., John Green, Heath 
Grange, St. John, Worcestershire. 

1410. Registering Numeer of Strokes or Encines, &c., Benjamin Walker 
Clegg, Leeds, Yorkshire.—17th April, 1875. 

1423. ILLUSTRATING the Rotation of the Eartu, &c., William Edward 


, 








Sept. 3, 1875. 
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Newton, Chancery-lane, London.—A communication from Horatio 
1426. Propuctne PatrerNs a in Merars, &c., Frederick Bennett, 
Vale, Derby.—19th April, 187 
1428, Printine Frederick Bennett, Birch Vale, Derby. 
—19th April, 


1875. oe ef 
1434. Conpuctors’ Hawp ALARMs and Recisters, Thomas Benjamin Doo- 
little, Bridgeport, Connecticut, 
1438. Boors and Suoes, Frederic Pelham Warren, East Court, Cosham, 


Hants. 

1442. PREPARING, ay Eg c1aL Fue., &c., Henry Kinsey, Swansea, 
Glam h April, 1875. 

1448, SELF-acTINo ison for Steam TurasHine Macuines, Joseph Musson 
Wilders, Barkstone-in-the-Vale, Leicestershire. 

1456. EMBROIDERLNG and BRaiDixo, Alfr Alfred Vincent Newton, Chancery- 
lane, London.—A communication from Joseph Irenwus West. 

1459. OPENING and CLosING Wixpows, J Thomas Parlour, South- 
ampton-bu' , London, —21st April, 1875. 

1469. SHapino Bor or SCREW-HEADS, &c., Conradi, Lower James- 
street, Golden-square, London.—A communication from Albin Otto 

1472. BREECH-LOADING Fire-aRMs, Edward Thomas sieges, Chancery- 

e, London.—A communication from Eli Whitne 

1485. "Pomvenvime Live or Property anes Albert William Pike, Ken- 
nington-lane, Surrey.—22nd sot, 875. 

— Thomas Miller and Ninian Jamieson, Darvell, Ayrshire, 

1490. jAoomeme' Conveyance or CarRiGE, Christopher Williamson, Leigh- 
ton Bedfordshire. 

1498, “* :Wearrene” for Seep or Omcake, Cyrus Eskrett, Hull, York- 

1503, EXTENDING bg ge Christopher Causley, Stoke Newington, 
London. —23rd April, 1875. 

1509. oo or a Stone, &c., Robert Young and Thomas Thom- 

son, Glasgow, N. 

1514. PREVENTING BREAKAGE of Gtass Cunaveys of Gas-BURNERS, &c., 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 

per hog me and VenTILaTina, William James Spurrier, Birmingham. 
_ il, 1875. 

1521. Desk-TaBLe for the Use of BeprippEN Persons, William Walcker, 

ue ” 
1523. aa Sewine TureaD, John Pinkerton Kerr, Paisley, Renfrew- 
-_ ®. Fonxacts, Grates, &c., Thomas Henderson, Harland-road, Birken- 
» 1875, 
1. ean 3 pw J UTE, for the MANUFACTURE of Wuire Paper, &c., William 
ndon.—A communication from 

a w. icon. —2ith April, ‘1875. 

1550. Arracuine Curtains, &c., Mary Anne Dearden, Balby, Doncaster. 


—28th April, 1875. 
1572. .. cqggmaeaaaas Apparatus for Suups, Mines, &c., William Corfield, 





1576. Sorruares of Sopa and Porassa, James Hargreaves and Thomas 
Robinson, Widnes. —29th April, 1875. 
= < eee &c., Henry Brooks, jun., Lyme-street, Camden Town, 
1D. 
1506. Liquip Meters, Josiah George Jen , Stangate-wharf, Lambeth, 
Surrey, and Alfred Willmer Pocock, Churec! -street, Westminster.—30th 


April, 1875. 

1634. Movasie Grate, He Edward Newton, Chancery-lane, London. 
—A communication from Charles Ernest Carré. 

1636. Steam Borers, Cornelius Hessel, Great St. Helens, London.—A 
communication from Joseph Pregardan. 

1641. sream Fire-encine Locomotives, Frank Wirth, fo? the- 
Maine.—A communication from William Knaust.—3rd May, 187: 

1725. Peat Fugit, William Robert Lake, Southampton-buildings, thins 
—A communication from Franklin Dodge —8th May, 1875. 
1785. Pranorortes, Henry Edward Newton, Chancery-lane, London.—A 
communication from Auguste Desiré Bernard Wolff. —13th May, 1875. 
1997. WATER-PROOFING FABRICS, Thomas Christy, Fenchurch-street, Lon- 
don.—A communication from Paul F ng —Ist June, 1875. 

2017. Fitters, John Frederick Crease, Eastn 

2032. MorticE Locks, Thomas Elsley, Great. *Portland-street, London.— 
2nd June, 1875. 

2067. Sramton Gas Governors, William Key, Accrington.—ith June, 


1875. 
2155. Wasuina, && 7 > sagem Joseph Summerscales, David Marks, and 
William Smith, Keighley. 


2163, Evastic Wess, Ephraim France and Alfred Bradsworth, Leicester. — 
—12th June, 1875. 

2284. Acetic "AcID, Jehn Scoffern, Lancaster-road, and Rowland John 
Atcherley, Pennroad Villa, Holloway, London, —22nd. June, 1875. 

2409. Snips, &c., Francois Columban tionne Marie Bénic, Boulevard de 
Strasbourg, Paris.—3rd July, 1875. 

2467. CastiInG Metats, George Haseltine, 
don.—A communication from Charles = —8th July, 1875. 

2653. Purtrvinac Gas, Thomas Howard, Wretton House, Norfolk.—27 
July, 1875. 

2668. HIGH-PRESSURE STEAM, WATER, or other VaLves, John Arthur Law- 
ledge Spikes, Handsworth. 

ag by ed Sewace, John Hanson, Savile Town, Dewsbury.—28th 

ly, 1875. 

2695. Burrers for Raitway Enoives, &c., Richard Charles Stone, Can- 
non-street, London.—30th July, 1875. 

2727. Propucixe Conp in the Manuracrure of Sutpnuric Acrp, Raoul 
Pierre Pictet, Geneva.—3rd August, 1875. 

= om @LVING SHuTTERs, Henry Woodburne, Ulverston.—4th August, 


+h r binildi 


Lon- 





758. _—_— Macuivery, John Pyle, Esh.—5th August, 1875. 

2789. Steam GryeRAToRS, James Santiago Barton, Southarapton- -build- 
ings, Chancery-lane, London.—7th August, 1875. 

2806. AUDIBLE ALARM SIGNALS, Nathaniel John Holmes, The Hall, 
Primrose-hill-road, Regent’s Park, London. 

2808. CHARGING Borries, &c, with Gasrous or Errervescine LiquiDs, 
James Waugh, Glasgow, N.B.—10th August, 1875. 

2824, Massvene Gavuae, William Henry Laidler, Bow-common, London. 

2831. Fiztp Batrery, Michel Marie zini, Lower Seymour-street, 
London.—11th August, 1875. 

2858. Gassem, ke., John Oldroyd, Dewsbury, and Thomas Howard 

d.—18th yo By 1875. 

2873. SULPHURIC Actp, Charles Frederick Burnard, Plymouth Chemical 
Works, Plymouth.—1l4th August, 1875. 

2893, PREPARING CoTToN for SPINNING, Russell Handy, Manville, Provi- 
dence, Rhode Island, U.8.—16th August, 187 1875. 

2895. Fancy WEAVING, Henry Tootal Broadhurst, Newton Heath.—17th 


August, 1875. 
buildings, Chancery- 


2903. Rottine Mitts, John Imray, 
lane, London. —18th August, 1875. 

2934. Steam Enotnes, George Basil Dixwell, Massachusetts, U.S.—20th 

August, 1875. 
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ABSTRACTS OF SPECIFICATIONS. 


526. OrxaMentixe Destons AND OrNAMENTING SurRFaces, W. Boggett, 
.—Dated 12th February, 1875. 


Chelsea 
= out these im: ments sheets of tinfoil paper or paper 
Sera dyed cloth wets ym prepared, or sheet 
cela is is ange a variety of ways and 
to pie vith them a number of 








parallel strips or 
angles, produce by Zeaden alba wk 
number of patterns or designs, enhanced en Mm: 
patterns, borders, or other designs thus produced may be em; 
ian et Waste on typte Sex peeing  oteaey OF oe , and 
— and are applicable to various descriptions of 
and may be applied in each case in the manner 
wa lockerecken 
527. Vertizatixc —— Sutps, "ee anp Sewers, 7. Atkins, 
St. Albans. petey eget cD 
This invention relates to 


hen placed over each other at different 
Sonemees oh enti 


om aoa in the arrangement and con- 
for vontlating railway = yo carriages, ships, 


‘4 

ment or place to be ventilated. Chimney cowls are 
movable cone and valve, which is always presented to the wind, thus 
producing a constant vacuum in the chimney. The current of air entering 
a ship or other place to be ventilated may be catsed Mh yn 
coarse canvas, felt, cotton, or other evaporative materials, kept damp for 
the purpose, ay, which means any required degree of temperature may be 
secured, or the air may be caused to pass through compounded carbon, 
composed of mineral, animal, and vegetable charcoal. 
528. Musicat Boxes, L. Weill and H. Harburg, Hatton Cuetene ~A com- 

munication from L. A. Grosclaude, Geneva,—Dated 12th February, 


1875. 
A catch lever shifts the yn » & posi! 


ition corresponding with any one 
tune of a series of =. A st rane a numbered strip and a rolle: 
a strip mark od with the the tunes ase actuated tay the 

same motion correspon 


529. Se.r-stoxine mad AND Steam Generators, 7. Vicars, sen., 
T. Vicars, jun., and J. Smith, Liverpool.—Dated 18th February, 1875. 

This invention relates, First, to improvements in the well-known self- 
stoking furnaces, and consists in removing partly or entirely the furnace 
bridge. The inventors sometimes employ an auxilis grate to catch 
falling clinker and fuel. 5S toi n the system of 
steam generators for which they obtained her Majesty's letters pateat of 
the year 1874, under the serial numbers 699 and 1773, and consists in the 
use of a corrugated water-box or boxes as sides or ‘s of or part 
thereof. se, to the a “yo of the improvements second above 
described in tion 4gms or partitions to Lancashire or 
Cornish boilers. 

630. Feep-weaters ror Boriers, W. J. Hall, F. A. Marshall, and C. W. 
Skinner, Neweastle-on- Tyne.—Dated 13th February, 1875. 

According to this Savention the feed-heater is le as a hollow shell or 
saddle-shaped vessel enclosing the boiler wholly or partially within it, 
leaving between the perighery ¢ of = boiler and the inner wall of the 
shell a narrow space throug: ich d of tion are con- 
ducted on their way from 2 the boiler fuse or flues to the chimney. 

681. Gas ron Heatinc on eTruEeR Purposes, J. Kidd, Dartmouth-street, 
Westminster.— Dated 13th February, 1875. 

This invention consists essentially in the euenetion of a mixture of 
carbonic oxide, hydrogen, and carburetted h — n from peat or 
wood charcoal or mixtures of the same, or high-dried or charred 
peat either alone or mixed with other solid fuel, contained in a closed 
chamber, and kept ina state of incandescence below by a jet of air and 
—_ the ane : ing : << a mixture 
of gases thus genera’ 8 conve away by a pipe from the upper 
of the closed chamber to a gas- Toider wherein it is stored for tubare 
use, or it may be conveyed directly by the pipe to the place where it ia to 
be burned. 

532. Mecwanicar Stokine Apparatus, J. Donald, Glasgow.—Dated 13th 
February, 1875. 

The bottom of a hopper is fitted, with a sliding door which when open 
allows the fuel to fall on a plate. The fuel is at intervals pushed forward 
tnto the furnace by a pusher moved by the piston rod of a Jong hydrate 
cylinder. The hydraulic cylinder is fitted with a four-way cock which is 
reversed by a tumbling lever actuated by water. The length of interval 
between each action of the a tus depends on the rate at which the 
joer is allowed to flow into : 4 ~~ = lever, aie can be 
easily et by acme on the supply e impro' bars 
consist 0! parts di Sounsvencsty ts the f furrace so that they 
can rock. Each bar is formed with short AL projecting from its sides, 
and = Jager: Soe parts of one bar enter in between the similarly pro- 
jecting f jacent bars. The locking may be effected at 

tervals by a a or a means of hydraulic apparatus, 


533. Errectine CommuUNICcATION BETWEEN PassENGERS AND GuARDs, W. 
Perkins, Herne Hill-road, Brixton. ~—Dated 13th February, 1875. 

According to this invention n is tween guards 
an , or between drivers and guards by the oe tee of fog 
signals or other similar ss articles put inte position fer exploding 
by suitable mechanical appliances. 

534. Revo.vers, L. Dolne, Liége.—Dated 13th February, 1875. 

The invention consists in means of avoiding the “stocking” or recess- 
ing of the side pieces or cheeks into the stock frame for forming the 
handles of pistols, by making the sides of such side pieces or cheeks next 
the stock frame flat and fixing them thereto by means of a bolt or screw 
passing through such side pieces or cheeks and through a lug or projec- 
tion formed on or fixed to the stock frame. 

585. Steam Bowers, C. Piepper, Dresden.—A communication from BE. 
Kaselowsky, Berlin.—Dated 13ih February, 1875. 

This invention relates to the construction of steam boilers with an 
internal fire-box, and the object of the same is to avoid all stay bolts, 
so as to facilitate the cleaning of the boiler from scale and sediment, to | 
make the same safer against accident and to afford other advantages. 
636. Permayent way or Raitways, W. R. Lake, South ton-buildi 
London. communication from A. luzar, 

February, 1875. 

These improvements consiat essentially in the application of iron trans- 
verse sleepers of a peculiar construction. 

537. Sarety Vatves, C. Stuart, Halifax.—Dated 13th February, 1875. 

A circular valve when closed in contact with circular inverted fixed or 
adjustable valve or disc is used with hollow box ever valve, having pire 

leading to boiler, so that water getting below tube runs into boiler from 
box and steam escapes, y; 

end of roe ps a - i box extending within boiler allows water to 
pass to radial arm and chamber, and causes a pointer to indicate position 
of water ; other means may be ‘adopted for operating radial arm. 


588. a Macnines, N. Brown, Glasgow.—Dated 13th February, 


This’ ventien consists in an arrangement of mechanism to be applied 
to platform weighing machines to make them automatically and speedily 
print in figures the actual weight of railway wagons and their contents 
or other loads placed on them (by the mere action of a single hand lever) 
on endless bands of paper, which are fed with colour or transfe 
paper between them, over guiding rollers in front of a column or range o| 
wees or engraved figures on one side of the upper end of a acing pulleys 

This rod is hung by a chain over the larger of two redu 
revolving together on the same fixed centre, below the free en 
main lever or steelyard of machine, to which the free end of of yet the 
-* wound in the reverse direction round the smaller chain , is 
These differential —T and chains raise the types to their 
ional to the rise of the lever of the weighing 























ve heights 
resect and w Fn pene ding thereto, and “— toa erring 
stamper actuated a through a link ever, and releasing catch, connected 
the hand lever. The point of th , which is red d tothe depth 





of each row of type, ie the power of its spring when let go forces the 
r nst the thus the im; on the white paper 
9 ae pl a artes which the back action of the han 


rom the culoured pa; d lever 
turns the feeding ro! a ratchet and pawl, and a fresh surface 
of the paper into position for the next forward action of aye lever to 
theca Fy or record of the weight, caused 

lever of the weighing machine and Lm ty & hog be ope, all as 
before stated in reference to the first action. in- 


creasing 
See ee on ow aati the axis 
e reducing wheels, or it might be ona different axis and curved lever 
and connected to the rod with the type, so as to give the differential weight 
action required. 
589. Sream Borer Fittines, W. H. Bailey, Salford.—Dated 13th February, 
1875. 
This invention relates to the construction of a combined us to 
be affixed to the front of a steam boiler, and which shall serve purpose 
lock-up safety waive, 
the supply of o: oxygen | phe 


of a pressure gauge water ae compound 
, the improvements being equally applicable to some 





water ge, test cock, and i 
— ae furnace 


used separately for their several special functions, 
eTcheodee tien oan ter removing the water of condensation from 
vessels con’ steam. A obtained aby the feed water 


Trritillsor other stuchar 


indicating that the injector is really at work, or for working the 


tus is utilised f 
Wy 
construction of el fal on iouien tor vinbly 


Vienna.—Dated 13th : 


Secondly, there is a hollow radial arm at | 





stokers, which dust coal to furnaces of steam boilers, a 
owalhciee Caen ke for preventing incrustations in the tubes of 
fenl economisers. 


641. Weer or Sarees Skates, W. Walkington, L eds.—Dated 13th 


February, 1 
‘The sald Eention consist in fitting and ne Ge woenoradios 
mee Bo stock ox body ot Sho ciate Ue ceumaes th devices which 


ae Se ae & beeeed Hee os ye BHT part of the 
72. Bi Raswar Canassem, B. Bluck, Old Cavendish-street, London. —Dated 
— sameaeres 1874, 

ty of the invention consists jn apply: seciring to the 

puutanclels way carriages two or more tu end thereof, and 

ead goefosting bans oon tu train of carriages goals Coupled up aiid ta the 

up slide 

cylindrical tubes of the nex! so that in the event of the wheels 

Py as Fe ee 

e wheel Wy by its 

own rods and tubes und those of the carriage i immediately in tent end 
behind the same. 

222. A cLose = OPEN CARRIAGE ON A PAIR OF WHEELS, J. Harvey, Rich- 


‘ed 20th January, 1875. 
ae poate driven from the 
combining perfect safety, 


A close carriage on a 
outaide or “inst ine with single or ‘ale 
ease, and comfort, and of light di 
546. meee ee — Roy een | i &c., BE. Shaw, Man- 
chester.— Dated February, 1875. 
The felloe of each wheel fe made of "f or {_) shated iron and drilled or 
bored at suitable distances a; forations into which are fas’ 
riveting or other . well nee abaee one end of a number of metal rods 
or spokes, and one end of half the number are fixed to a central disc and 
hub, and the other half to another central disc and hub, the two discs 
and hubs being used instead of the ordinary nave or hub made in one 
~~ The two discs and hubs are separa’ from each other ae 
the size of the wheel, and in the space between the two a screw 







nut is Lope oy plenty etd so that by 
turning the nut or screw in the eres irection the two and hubs 
can be widened from each other and thereby give the rods or kes any 


pegrenee ne ¢ othe parts : ~~ being lock nuts or keys 
when necessary eep the firmly in t! places; and when desired 
a tubular block and wedge is used instead of the screw and nut. 
549. Macuinery FoR THE MAxUPAcrune or Coyrectionery, J. Brown, 
an wn. oe 2 pny pe Lt 
8 invention consists of an improved construction of an angled aunts 
ving pan for making the rolled or rounded sugar-coated conieelioums an 


of its motive high pressure oscillating steam e: e combined, all Portable 
or carried on ene ln, the cahoas steam of the coeine & blown 
into the casing of the pan to heat it, and the confections be’ heated 
therein. And further, in an improved construction and ment ef 


steam boiler for generating the — to drive the engine of this and 
other such confectionery pans, con: of a flat round-ended boiler, 
with the usual sugar boiling fires within t, which heat this boiler, and 
a horizontal tubular boiler placed with its end abutting against the side 
of antenna so that the flames thereof pass through the tubes of the 
latter, and the u and lower water spaces of both boilers are connected 
to give mo rculation. 

561. Overacts ron WORKMEN AND OtueERs, H. F. Woodward, New York. 

— Dated, 15th Febrwary, 1875. 

This invention relates to overalls made with jackets and trousers in 
one, the garment extending from the ankles to the shoulders, open down 
the ‘front, and provided with jackets and a waist belt. It is generally 
preferable to cut the cloth, so that it passes over the shoulder without 
seam and is united behind at the waist. These overalls retain the 
— garments and do not open at the waist by the movements of the 

y. 
552. Hanpves ror Straps, Bacs, Porrmanteaus, &c., J. Beans, Birming- 
ham.— Dated 15th February, 1875. 

This invention consists in making the grip of the said handles and the 
eyes or loops at the ends through which the straps ate 
from sheet metal. The grip part and loop parts are either made from 


one piece of sheet metal, preferabl, sheet iron, or are made 
Wheu the loops are made ' separate they are either rigid, ceairetine 


grip part or are jointed {1 - my grip er a cylindrical 
or trough form. The metalli bn ope finished by painting 
Swivelling T Pieces are 


or attachod to or are covered ths leather. 

ed to ~ poy’ part of the handle to facil the fast and 

e strap, oud for a rug or 

shawl about the person. - mers > 

556. Rippiine axp Loapine Coat or oTHeR Minerars, G. Parker, 
Denaby,— Dated 16th February, 1875. 

This invention has for its object the lessening of the manual labour 
required to load coal and the effeeting of the screen: thervof at the 
= of loading. The machine or apparatus is constru with octagonal 

haped wheels on shafts, to which motion is imparted by suitable ng. 
Round these wheels are passed endless chains across which are Ferenc 
poesening bars perfora‘ with openings. This arrangement is carried 
by a suitable framing fitted with wheels. The coal is by manual 
labour only on to the lowermost of the bars, to which the tion of 
the octagonal <)> wheels gives a forward and jerking motion, which 
riddles the — rom the serviceably sized coal through the perforations 
of the bars, and carries the useful coal up to the top level of the corf or 
other receptacle into which it falls. 
560. Exertine Pressure on Power By MEANS OF Screws, RK. Olpherts, 
Ardee.— Dated 16th February, 1875. 

This provisional specification describes the employment of anti-friction 
rollers to diminish friction in screw presses and in other apparatus for 
exerting pressure or power by means of screws. 

594. ConsTRucTION AND ORNAMENTATION OF GASELIERS, CHANDELIERS, 
&c., J. Atkins and C. W. Torr, Birmingham.—Dated 18th February, 


1875. 

According to this invention the pulley frame and pulleys of sliding 
gaseliers and chandeliers are fixed above the ceiling-plate or ceiling-rose 
for the pun pose of concealing the said parts, and the ce weights are 
made in sections arran around a central tube so as to form one design 
or ornament, or the ce weights in descending are made to enter a 
vase or hollow receptacle, Or the balance weight is expanded at its 
lower part, and the under surface is made into a reflector or ifume. 
Balance weights are cast in lead, iron, or zinc, and ornaments of brass 
attached thereto, By means of an arrangement of parallel motion the 








arms of the — Leer ey or table lamp may be raised and lowered 
without ra‘ lowe: body of the lamp. In fixing chandeliers 
and other like = a valve is attached to the ceiling-plate, which is so 


acted upon by the down pipe of the lamp that in screwing the 

to the ceiling-plate the junction is mee eons before the end of 

down pipe acts /— the valve and ts rg through the 
pens of gas-brackets are made partly of metal and 


pe 
- 


614. Heatino anp Cooxina, 8. Loebl, Aldermanbury, London.— Dated 19th 
February, 1875. 
A gas pipe communicates with a stove, the flow of gas being 
by a eeck or valve worked by a movable 
lever or arm,and which when pressed on by the 
heated its flame to the stove and ignites the. gas which it allows to 
flow thereto from the first-named pipe. 


627. Manuracturnmne ALKALI, W. A. Lyttle, Grove, Hammersmith.—Dated 


ry, 1875. 
The features of ‘novelty are: First, the reduction of sulphate of sodium 
or barium to sul these m subjecting ei 


either of the 
qulghates to tho Saase of © last furunce described in the fication of 
the inventor's letters patent, numbered 2084, and entitled, “ improve- 
ments in the manufacture of iron and steel.” the sulphate employed 
being incorporated in a powdered state with carbonaceous matter and 
clay, and worked into lumps in the same manner and for Led er yrogded 
os is dt be 
iron ore in the aforesaid patent. pepe = 


rio to the same furnace treatment as 
addition of erric oxide to either of the aferesaid mixtures of 


This invention consists in jucing 
P phic enlargements inthe t 


nation photograph, that ix, a portral o a 
with any required yoy rait of the sii is 

dark bac! om sitter is F ady of 
white bac nd placed ‘bel behind 


Cases upon the 
sensitive surface. 
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a 


3. @-+< 
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THE ENGINEER. 


Sept. 3, 1875, . 
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carrier. The dark sli 
the side pa | 2. A 
carryin; portrai Vv on an 
comative surface. The part of foe 

raised, and that 
bac! is 


the mask being illuminated the it passes through the sw 
bac! d, and the Ct cal oheon enting any 
upon the [ee already im on the . The portrait an 
mask may be used for combination printing without enlargements. 

666. MeTALLic Bepsteaps anv Cots, J. Atkins, Birmingham.—Dated 23rd 

February, 1875. 
This invention consists in constructing and ornamen 

foot ends of bedsteads and cots and parts connected with 
the following manner :—The head or foot end is made of a foundation of 


- 
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i 
g 
Ff 
Z 
EF 
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il 
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sf 
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ii 


wood, covered or partially covered with fabric or non-metallic material, 
and inserted in or fixed toa metallic frame. This covered foundation is 
ornamented by the fixing thereon of moul di , or devices made 


, designs, 
preferably of metal. The ornamented end, fixed in a metallic frame, is 
connected to the bedstead frame by 1 
vertical sides of the metallic frame the ornamented end replace 
the ordinary pillars in half tester and French bedsteads, and also in cots. 
For four post bedsteads the head and foot ends are used with the 
ordinary corner blocks and pillars. 


1042. Screw Propeiirr, A. M. Clark, Chancery-lane.—A communication 
from EB. B. Porter, Havana.—Dated 22nd Mareh, 1875. 

The invention consists of a screw propeller with semi-elliptic or other- 
wise bent and twisted blades attached at one or both ends to shaft, and 
provided with interior and exterior auxiliary wings of sufficient size 
and twist. 


1189. Looms, M. Benson, Southampton-buildings, .—A communica- 
tion from J. F. Weeks, Providence —Dated 30th March, 1875. 

The inventor's imp’ t ists in ting the main shaft 
of the loom with a rotating shaft or sleeve, which operates the harness 
lifters, depressers, and evener bars, by means of a clutch controlled by 
shipping mechanism, whereby the inventor is able to disconnect said 
harness actuating mechanism at will, and independent of other parts of 
the loom. 

2843. Ittumrnatine Gas, G. Anderson, Cannon-row, Westminster.--Dated 

«A2th August, 1875. 

The improvements consist, First, in the building of retort houses in 
such a manner that they will occupy a smaller space, and therefore cost 
less in construction, while they permit more work being done within 
them, and afford increased facilities for ventilation. This is done by 
increasing the width and reducing the — of the retort house, and by 
setting the retorts in rows parallel to other, instead of in one con- 
tinuous line, as is now usually done. The roof instead of being made in 
one span is constructed with a number of ridges and supported by 
columns. By these means the amount of brickwork and the weight of 
the roof may be considerably reduced, while the space enclosed may be 
more advantageously employed than usual. Secondly, in the construc- 
tion of the condensers, which may be either of pipes set vertically or 
horizontally, but preferably the latter, and providing them with valves 
so arranged that one, two, three, or more = of the apparatus may 
be employed at one time, so as to allow of the gas being retained in the 
condenser and e to an increased or decreased surface, in proportion 
to the temperature of the atmosphere. This part of the apparatus, too, 
rom its arrangement may be also constructed with t economy. 
Thirdly, in the construction of washers, each of which is made with a 
high rectangular iron case in which two, three, or more semi-circular 
partitions are fixed. Through the centre of each semi-circle is fitted a 
shaft which carries arms for the onqeert of a drum with a circular brush- 
like appendage made of split whalebone or other like material, and so 








the cams also are reduced in number in proportion to the number of the 
pistons, and are fixed to the wheel instead of being movable. 


548. Currine orr Sream us Cyiispers, J. W. Shaw, Longwood.—Dated 
15th February, 1875. 

In a metal framework fixed yet Deepens d of the engine the 

inventor fixes a shaft to which is from the crank shaft 

in the manner. On to the first-named shaft he fixes an 


the tappet has passed the lever, when 
val so until a second which revolves in 
the opposite direction opens the ports communica with the condenser 
and gives access for steam to escape. 
544 Treavie Apparatus, A. Clark, Frith-street, Soho-square.—A commu- 
nication from G. D. Dows, Boston, U.8.—Dated 15th February, 1875. 
ected red pal pen a. 5 dae aoe 
n bya toa wi to act upon a 
or hoop attached to a toothed wheel which is geared into a small 
on a fly-wheel shaft, whereby motion is imparted by a pulley and belt 
or by other suitable means to the sewing or other machine to which the 
said apparatus is applied. 
645. Improvine tue Dravont or Cumneys, C. H Turner, Great Win- 
chester-street.— Dated 15th ry, 1875. 
This said invention relates to a new and simple apparatus to be placed 
in a chimney to insure the maintenance of a and regular 
ht through the same and to prevent its smoking, no matter 
what may be the direction or force of the wind or the condition of the 
atmosphere. 
547. Doa Carts AND OTHER TWO-WHEELED ConveyaANces, J. Osmond, 
New Cross.—Dated 15th February, 1875. 

According to this invention the body of a dog vart or other two-wheeled 
vehicle is supported by trunnions carried in brackets on the shafts, so 
that when the latter are inclined by the falling of the horse, the body re- 
mains in a horizontal position. e body is locked to the shafts by 
means of two pawls carried by the former in gear with a toothed rack on 
the latter, which pawls are acted upon by a pendulum suspended from the 
body in such manner that on the horse engge the pendulum swings 
forward and the one ratchet, thus allowing of the before de- 
scribed relative movemer.t between the body and the shafts. 

548. Furume or Mitiine Macuines, J. Hesling, Leeds.—Dated 15th 
February, 1875. 

A pair of rollers or cylinders, mounted one above the other, with con- 
fining spout and throat, another roller is mounted below the first lower 
roller, and in connection with it there is a confining spout caused to rise 
and fall with varying thicknesses of material. e material passes 
between top roller through confining spout, and thence by other rollers 
between middle and lower adjustabje roller, thence to the lower confining 
spout, and so on until the milling and fulling are completed. 

550. Sprinas ror CarriaGes, G. C. De L. Byron, New York.—A communi- 
cation from G. Godley, New York.—Dated 15th February, 1875. 

First, a metal carriage spring, having flat surfaces, and a web or webs 
having a less thickness beyond such surfaces. Secondly, a spiral metal 
cal spring formed of a bar, having one portion thinner in cross sec- 
tion than the rest, and then coiled with such thin part in the interior or 
exterior of the eoil. Thirdly, a spring made of a bar of metal rolled into 
an irregular shape or form consisting of a thick and thin part or bar. 


553. Communicatine i Trams, C. G. Shone and R, Walker, Southall.— 
Dated 15th February, 1875. 

This invention has for its object the production of simple and com- 
a van inexpensive apparatus for signalling or communicating 

tween passengers and drivers of railway trains, and consists in fixing 
to the frame or lower part of each carriage two pipes (by preference iron 
gas-tubing) near to each other, and ——e them together by a cross 
piece of pipe having a cock or valve inse therein. To the cock or 
valve a wheel or lever is fastened, and to the wheel or lever a cord or 
cords are attached, the ends of the said cords terminating in each com- 
partment of a carriage, and acceasible to the passengers. At both ends 
of each carriage the pipes or tubes are made to project, and are each pro- 
vided with a cock, having fixed thereto a lever common to both, so that 
upon raising or lowering the lever both cocks may be opened or closed. 





fitting the interior of the semi-cylinder as to offer little or no i 
to its free revolution. Water or other liquid is admitted from above and 
descends into the top compartment to such a height as will cover the 
lower part of the circular brush, the excess of liquid passing to the next 
lower compartment, and so on throughout the series, the height of liquid 
in each vessel being regulated by the position of the pine communicating 
with the adjoining chamber. The gas is admitted at the bottom and passes 
through a short horizontal washer or chamber into the lower compart- 
ment, when upon motion being imparted to the shaft the gas is broken 
up into innumerable streams, washed by contact with the wet brush, and 
swept on to the outlet, from whence it flows to the inlet of the next 
upper chamber, there to be operated upon in the like manner, and so on 
tit it reaches the top outlet. This is an arrangement which absorbs but 
little power to drive it, and consequently it can be put in operation at 
but small cost. Fourthly, in the construction of wet purifiers. This is 
done by forming a shallow circular covered vessel and admitting gas to it 
near the bottom, where it passes by numerous holes round the interior 
circumference through liquid to the centre of the purifier. Here the 

rises, passes through another plate and further liquid, this process teles 
continued till it reaches the outlet at the top, from whence it to 
the dry purifiers. Fifthly, in the construction of ee which are 
quadrangular in front elevation, but in transverse vertical section are of a 
rhomboidal form. The vessel or chamber is divided into a number of 
com ments, each fitted with many trays or grids to receive the 
purifying material, and lying at such an inclination as to permit of the 
material being raked out through doors provided for the purpose in front 
of the purifiers, whenever it becomes necessary to discharge the vessel. 
Doors on the opposite side are also furnished, through which the vessel 
may be charged with fresh material. Connections and valves ure 

provided by which the gas may be sent through one, two, three, or more 
of the divisions or compartments, accerding to the condition of the 
material therein. There is another form of dry purifier which the inventor 
prefers to make of either iron, brick, or stone, and either built upon, or 
partly above and partly below the surface of the ground. They are made 
by preference circuiar although they may be polygonal ur any convenient 
shape. They are built, however, of a greatly increased depth, so as to 
admit of a far larger number of grids, and contain a t deal more 
purifying material than purifiers of the same area ordinarily do. Provi- 
sion is made by one arrang t for the admission of the gas at one or 
more of three points, ding to the dition of the material therein, 
and a suitable outlet is also provided for the gas. In another arrange- 
ment the pipes are so orde’ that the gas may be admitted both at the 
top and bottom of the vessel, at the same time the gas passing off at an 
outlet placed in the middle of the side of the vessel. The removable 
cover instead of occupying the whole area of the purifier, is reduced to 
such size only as will allow of the vessel being disc d with facility: 
and, Sixthly, in the construction of purifier houses suitable for the 
enclosure of the dry purifiers described in the previous paragraph. They 
may be built of brick, masonry, te, or any suitable material, of a 
shape preferably the same as the purifier but of much larger area. The 
building has a roof which is furnished with both dormer windows and 
one or more ventilators. The sides of the emmy ony age 4 have openings 
which may be fitted with storm windows, so as to closed or open as 
occasion may require. There are also or galleries erected round the 
outside of the house from which access may be obtained to the interior. 
Between the purifier and the inside of the building, and at convenient 
heights, are fixed several series of radial girders, set at an inclination 
cithor to or from the purifier. The spaces between the girders are filled 
in with arches so as to form a series of inclined floors, upon which the 
purifying material (supposing it to be oxide of iron) may be placed for 
revivification, spaces being left whereby the material may be conveyed 
from one floor to another, or to the bottom when apo At the top 
of the purifier, and between it and the surrounding , is pl a 
short railway which is free to revolve round the purifier, and upon the 
railway is a small suitably-shaped wagon made to tip, or otherwise be 
discharged, so that when the purifier is to be emptied the material is 
hoisted, put in the wagon, run along the railway, and then shot out on to 
any of the floors selected ; or the “yy itself may be so contrived as to 
be adapted for being lowered into the purifier and to be subsequently 
hoisted and used as before described. As the material becomes reno- 
vated, it is raked either into the yurifier through openings made for the 
purpose, or is allowed to fall to the bottom outside the purifier, and when 











sufficient is collected the purifier may be recharged by low the 
wagon, filling, hoisting, running it along the railway, and em: it 
into the vessel upon the grids, where it may be in layers of the 


requisite thickness. By the adoption of these means, space and 
the expenditure of material may be greatly diminished, thereby 
di the capital to be employed, while from the arrangement of the 
different parts, manual labour is so considerably reduced that pro- 
duced through the agency of these improvements may be supplied far 
more economically than has hitherto been generally the practice. 

542. Rotary Encines, FB. Kaulbach, Gower-street, London.—Dated 15th 

February, 1875. 

The chief features of novelty that characterise this invention, which is 
an improvement on the engine described in the specification numbered 
1983 and dated the 19th June, 1868, are as follows :—First, the articulated 
parallelog are disp dwith. 8 dly, “ blocks ” or “‘ fulcra” 
are replaced by slide valves. Thirdly, the ‘‘ valves” which the inventor 
now calls pistons are reduced in number andjare made fixtures. Fourthly, 








ne s for pling the pipes between any two es are 
made of flexible tubing, furnished with sockets at the ends, which slide 
on to the spigot ends of the cocks, and are ined there by means of the 
lever of the cock, which takes into a recess — for the purpose, a 
close joint being formed by india-rubber or other washers between 
the sockets and flanged spigots. Attached to the engine is a small air- 
pump and chamber furnished with a safety-valve and pressure gauge, 
and to this chamber is connected the end of one of the pipes before men- 
tioned, the other pipe being connected to a whistle on the engine. The 
action of the apparatus is as follows :—When the train is being made up, 
connectors are placed between cach carriage and attached thereto as 
before explained, the action of attaching being made to open each cock. 
When all the connectors are properly fixed, and the tubes placed in com- 
munication with the air chamber, the engine will, on starting, commence 
to fill the air chamber with compressed air, and will continue to do so, 
so long as it is in motion, producing no perceptible effect beyond that 
indicated by the pressure gauge, but on any occurrence taking place 
necessitating a communication from the passenger to the driver, the 
former will pull the cord, which, acting through bell cranks or other 
similar contrivance, will —_ the cork connecting the two pipes together, 
when the air circuit will completed, and the whistle on the nape 
sounded, the sound being continued until the train is stopped. Should a 
carriage by accident break away, the loss of pressure would be imme- 
diately indicated on the pressure gauge, and attract the attention of the 
driver. In the case of 8) Up carriages, a cord is attached to the lever of the 
cocks of the carriage in advance, and on being ag wap | the guard, will 
shut the cocks and release the connector from the adjoin e, 
when the train will proceed without opening the air circuit or causing 
the pressure gauge to fall. 

556. Sprinc Fastenrncs ror WEARING APPAREL, EB. M. T. Garnier, 
Great Marlborough-street, London.— Dated 15th February, 1875. 

This invention mainly consists in constructing (in the case of sleeve 
links) the two studs Lamar | the link and joining them together in front 
by any suitable ornamental device, so that in effect the appearance will 
be as in the ordinary links, but —— connection they will be as one link. 
To the back of one of these studs a jection is made and so formed as 
to catch into (when the 7 is effected) an — in a spring 
clip which is hinged to the back of the er stud. is spring clip or 
catch is formed at the ends with a slit right through. Similar arrange- 
ments are also applied to fasteners other than for sleeve links as above 
described. 

557. Exursitinc ArtTicLes ror Save, J. Hickisson, Southgate-road, 
Hackney.— Dated 16th February, 1875. 

Frames, stands, cases, or sockets are made of plaster, cement, clay, or 
like material. Cotton waste, flock, fluff, paper pulp, sawdust, and other 
fibrous substances may be combined therewith. Glass is used. The 
frame or case can be moulded in halves or sections, and formed or 
ornamented with devices or designs. 


559. Faciwiratine tHe ConvEYANCE oF GRAIN, &c., W, Goodwin, Liver- 
pool.—Dated 16th February, 1875. 

The object of the invention is to facilitate the conveyance of bulk cargo 
from a ship, quay, or other place, toa warehouse or storeroom, when 
sacks or containers and carrying vehicles are employed. First, portable 
apparatus of novel construction is used with endless bucket or other 
pe srecoe Secondly, the portable apparatus consists mainly of a platform 
on wheels having a hopper to receive from the elevator over the platform, 
the said platform being fixed at the height of the floor of a lorry or 
vehicle, or made ———o Sacks or containers on the platform are 
filled from the said opper through a shoot. A vibrating screen is placed 
in the hopper if desired. Thirdly, the hopper and elevator are made 
portable together, and when required for use placed close to the platform 
apparatus. Fourthly, weighing apparatus is used in combination with 

apparatus above described. 

561. Grinpinc or PreparinG Corn, J. H. Johnson, Lincoln’s-inn-felds.— 
A communication from 0. Oexle, Augsburg.—Dated 16th February, 1875. 

This invention relates to an improved mode of and apparatus for pre- 
paring grain and reducing the same into flour, and has for its object the 
production of flour of superior quality by a continuous process with less 


665. Sranps ror Hotpino Books, Papers, &c., J. Bell, Greenwich.—Dated 
16th February, 1875. 

This relates to stands on or to which book-holders, also glasses and 
other frames can be fitted or attached, such frames es oan * 
oats See ae ae a rising and falling to suit the 
desired position at which frames have to be adjusted. 

566. Fitters anp Perconators, W. B. Gething, Fleet-street, London.— 


mary eae Kee 3 

The inventor ferms the body of the filter or percolator in the form of an 
inverted cone, into the bottom of which the inventor inserts = pee 
piece of perforated metal or other material to act as a strainer to said 
filter or percolator. The inventor a metal cover with screw 


panned or it damage or corro- 
sion. The advantages the inventor claims are that it (the filter) will 
ae liquor free from dust or dirt or evaporation w in 
process of filtration. 
567. Urnotstery AnD oTHER Frinces, G. Dizon, York, J. Maddox, EB. 
Gardner, and T H , Bethnal-green.— Dated 16lh February, 1875. 
This invention ly relates to the manufacture of w and 
by a system of interwea , which is performed w or 
to a great extent by means of pegs in substitution of shuttles, although 
ae sa _ used to — extent. Various accessory di are 
esc as a method o the material ready for 
manufactured, and dressing Bl ym Pardon - — 
568. Spivninac Macuinery, H. M. Girdwood, Belfast.—Dated Vith 
sient anamnmeertapen spools, and regu 
e use of 5) to act upon the bobbins, . , and - 
late the velocity thereof. - pect 


569. Morive Power Enaines, J. 7. King, Liverpool.—A communication 
JSrom @ Westinghouse, jun., Pittsburgh.—Dated 17th February, 1875. 
This invention relates to automatic engines of the reciprocating class, 
that is to say, engines in which the steam or opera‘ fluid is caused to 
actuate the reversing or equivalent valve employed for controlling the 
admission and emission of steam or elastic fluid to and from the cylinder, 


ti 
reversing valve, a valve, by preference a slide valve, actuated by the to- 
and-fro motion of the piston, is employed, Thirdly, in forming the 
reversing valve of three pistons of differential area on a stem. 
570. Merattic Boxes ror Pens, &c., M. Myers, Birmingham.—Dated 17th 
February, 1875, 

This invention consists in securely closing the hinged lids of the said 
boxes by means of an outer case or slide of the same figure as the box, 
but somewhat longer and larger. When the lid of the box is shut down, 
and the said slide so as to cause it to advance over the sides of 
the lid, the said lid can no longer turn upon its hinge, and is firmly fixed 
in its closed position. By drawing the outer case or slide from the lid 
the latter is released. A short case or band secures the outer case or slide 











on the box. Or the outer case or slide may be dispensed with and the 
securing of the lid effected by using: a siding band having a breadth 
greater than the depth of the lid, so that in its raised position it covers 
the sides of the lid without passing off the box itself. 

572. Srirrenino anp Srarninc Fasrics, P. Laycock, Leeds.—Dated 17th 

For stiffening, fk is used, applied 

‘or stiffening, flour is , applied by ordinary milling machine. For 
staining, logwood, chrome, soda ash, idiomen and aniline dyes, also 
cudbear ana humbolt blue ; borax is also used. The milling machine is 
used for applying the staining ingredients. 

573. Treatine anv CLaRiryinG Sewace, S. Hallsworth, Armley, and R. 

Bailes, Woodhouse Carr.—Dated 17th February, 1875. 

# First mixture. Copp , dry cop , cop bottoms, 

di t, the sedi t that subsides from facture of nitrate of iroa, 
the spent residue of iron pyrites, also spent pyrites. Second mixture. 
Spent residue of iron pyrites, iron ore or slag saturated with liquor from 
beds of iron pyrites at 7 worka, or with diluted sulphuric or 
muriatic or diluted nitric ‘i The sewage or other matters is run into 
tank, to which is added slacked lime or lime, clarifying mixture 
No. 1 or mixture No. 2 ; the whole is agitated, allowed to settle, and the 
pure water run off. 

674. GeneraTinG FLuIp To work Enatnes, M. P. W. Boulton, Tew Park. 

—Dated 17th February, 1875. 

This invention relates to the generation of fluid under a for 
producing motive power, more particularly where great lightness of 
mechanism is desired, as for aerial locomotion. Fuel, which ma; 
liquid hydrocarbon, and some substance ucing oxygen, such as nitrate 
of ‘ia, are introduced into a tight com; ent, where their 
gaseous products undergo combustion, part of the heat of the combus- 
tion being applied to vaporise and decompose the ma employed. 
The hot products of combustion pass into another compartment or 
generator, where they are brought in contact with water, and generate 
steam. The mixture of steam and products of combustion is used to 
work an engine. Instead of water to produce steam a liquefied gas, such 
as carbonic anhydride or nitrous oxide, may be employed to produce 
aeriform fluid at very h pressure with moderate temperature. The 
anhydride or nitrous oxide is reduced to a very low temperature so as to 
be partially solidified, and is stored at atmospheric pressure in a tight 
vessel maintained at an exceedingly low temperatnre. From this store 
portions of it are pumped into the generator where they are brought in 
contact with the products of b 
575. Pavina ror Roaps, H. H. Henson, Martin’s-lane, Cannon-street.— 

Dated 1ith February, 1875. 

According to this invention wood pavement is made of blocks laid upon 
a foundation of bricks covered with planks, upon which a layer of Telt 
served with pitch or asphalt is p) The blocks have a layer of 
felt between them. They are keyed together by tongues fitting in grooves 
in their meeting sides, and their surface is formed with grooves to afford 
foot hold for the horses. Or every alternate row of blocks is made some- 
what lower than those adjoining, and the grooves thus formed are filled 
in with asphalt. Instead of covering the entire surface of the road with 
wood, it is proposed to provide rows thereof lengthwise of the read at 
dist apart, corresponding to the distance of the carriage wheels, and 
= intermediate spaces are filled in with a grouting of asphalt and 
stones. 

876. Screw Proretiers, J. Hirsch, Norfolk-street, Strand.—A communi- 

cation from M. Hirsch, of Cologne.—Dated 17th February, 1875. 

This invention relates to screw propellers, such as those described in the 
specification No. 2930 of 1860,and No. 17 of 1866. According to the 
present improvements the propeller blade is made of such a form that a 
section through the same perpendicular to the axis of the propeller at the 
entering edge of the blade presents a line curving gently forwards from 
the root of the blade to its tip, while a similar section at the leaving 
edge Pee a line, having a forward curvature considerably greater 
than t of the entering edge, and intermediate sections present curva- 
tures of degrees intermediate between the two. The increase of forward 
curvature is determined in such a manner that the blade has a pitch 
in from the front edge backwards, such increase of pitch being 
greatest at the tip. , 


577. Mattresses, Coucues, Seats, Lire-Bvoys ror Sea, H. M. Cornish, 
Reigate.—A communication from T. Cornish, Sandridge, Victoria.— 
Dated 17th February, 1875. 

This invention has reference to mattresses, couches, seats, life buoys, 
and other similar articles intended for general use at sea or on the water, 
and designed to be immediately available for saving life in case of 
accidents by fire or shipwreck or other disasters. The invention relates 
to a novel combination of materials constituting a thoroughly floatable 
and buoyant stuffing for mattresses, couches, seats, life buoys, and such 
like articles, whereby they are made to form also comfortable beds or 
seats, and a method of applying bands, straps, buckles, cordage and eyelet 
holes in such mattresees, couches, seats, or other articles whereby means 
are afforded for readily 7 life and for the rapid construction of safe 
and commodious rafts capable of at any time su ig numbers of 
persons on the water. The stuffing consists of a mixture of cork shavings, 
ground cork, or cork dust, with good clean pine or deal or other t 
wood shavings, or dried bullrushes properly prepared and ‘‘ teased” into 
a fine fibre. 

578. Screw PRopPe.iers, A. B 
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wer than is required by the erdinary system, and without the sit, 

| heating the meal. 

562. Covertno Steam Borers, J. H. Seccombe, Fenchurch-street, London, 
and R, Talling, Lostwithiel.—Dated 16th February, 1875. 

This consists in the employment of mica and ‘ies thereof in combi- 
nation with clay or other suitable mixing ma‘ 

563. Ammonia, A. M. Clark, Chancery-lane.—A communication from F. 
Mazxwell-Lyte, Paris.—Dated 16th February, 1875. 

The invention consists in the special reaction of nascent hydrogen pro- 
duced in presence of a triad or pentad element and nitrogen for the pro- 
ducti of ‘ia by synth of its elements. 

564. Enorve anv Borer, with Air or Gas CoMPREsSING APPARATUS, J. 
Richardson, Lincoln, and C. J. Ball, New Bridge-street, Blackfriars.— 
Dated 16th February, 1875. 

This consists in combining a horizontal or a vertical steam generator 
with a base plate, which forms the water tank, such foundation also sup- 
porting the steam engine r, and an air compressing engine in a 
aa manner, the whcele g upon the foundation plate as part 

ereof. 








rowne, Sout. p 93, London. — 
Srom A, C. Fletcher, New York.—Dated 17th February, 
1875. 


The features of novelty of this invention consist in making the blades 
of screw propellers hollow, and provi the same with for 
the induction and eduction of water at different parts of the b Also 
in certain arrangemen’ to ordinary propellers, so as to constitute 
the rear wall of a hollow blade. 


579. Treatinc VeceTABLe SuBSTANCES FOR THE EXTRACTION of Fatty 
MATTER, AND FOR THE MANUFACTURE oF Spirits, &c., A. Manbre, 
Baker-street, Portman-square, London.—Dated 17th February, 1875. 

This improved process is for extracting the fatty matter contained in 





fruits, cereals, seeds, nuts, roots, and other vegetable substances contain- 
ing fatty, starchy, or saccharine matters, ~~ | freeing the starchy and 
saccharine matters from the fatty matter rend them more — 

itabie for ducti purer better flavoured it and wine, 
beer, and other fermented 


580. Fitiine, CLosinc, anp Drawino orr Sopa Water, A. Howat, JMan- 
chester.—Dated 17th February, 1875. { 
The object of this invention is to facilitate the filling, closing, and 
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ts of bottles containing Paveing 
drain OF Suse of the ik exphnute Gon bo Goawn ef ction aitwing 


whereby 

fixed gases to esca The inventor's improved tus consists 
by indle with a Law & open or close a hole in bottom of the 
a. The spindle passes above through a stuffing box in the neck of 
the bottle. 


581. Gaixprvc anp PowisHino LITHOGRAPHIC AND OTHER Stones, J. 
Salmon and W. Crossland, .—Dated 17th February, 1875. 
The inventors’ improved machi consists of a ere which 
revolves idly on a vertical and of a with movable 
jaws by w stone to be ground and polished is moved over the 
disc. 


582. Prerarine Fisrovus Susstances, W. Gudgeon, Rochdale. — Dated 17th 


February, 1875. 
This invention is applicable to slubbing frames and other machines of 
the like nature in which cones are used for driving the bobbins ; the 
i tor’s impr ts consist in a self-acting 
the strap or straps passing around the said cones at a uniform 
tension ; this is effected Lh om in a swing frame, which pulleys act 
on the straps and the swing e is moved by a cranked shaft to remove 
the pulleys from the straps. 
588. Crrcurar Loorep Fasric Macnines, N. Marshall, Nottingham.— 
Dated 18th February, 1875. 

The inventor forms vertical stripes on looped fabrics by one. 
ing a second loop wheel instead of a dividing wheel; both loop whee: 
are formed so as to make alternate series of slack loops and tight loo; 
alternately and using two thread guides and two cutting blades in the 
second loop wheel and for forming vertical stripes on a ribbed looped 
fabric he employs a vertical cam to the frame needles which allows them 
to alternately draw a series of a 4 dey short loops, and outside 
the machine needle bits or jacks he p! a presser wheel, and inside 
the machine head a cam having a sliding incline, between which and the 
presser wheel the machine needle bits pass and draw series of long and 
short loops. 

584. Distrrsvtine Liquips m Batcarine Jote, &c., A. Frier, Dundee,— 
Dated 18th February, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 

585. Surps, 7. Roberts, Clerkenwell.—Dated 18th February, 1875. 

This invention consists in f one or more longitudinal divisions 
from stem to stern of the ship of such strength as to form girders suffi- 
cient to support the weight of the ship in all circumstances. Transverse 
divisions attached to the a girder divide the ship into com 
ments, which may be provided with movable water-tight doors. Drain 
pipes from the bottom of each compartment lead to a central tank, and 
the flow of water from any pipe shows leakage into its particular com- 

ent. Indicators may be arranged so as to show the influx of water. 
Ventilating pipes are also provided at the top of each compartment, their 
outer ends — to an air shaft, and the issue of smoke from any pipe 
indicating fire in tts compartment. Water service pon are also provided 
at the top of each compartment, their outer ends leading to the engine 
room or other ene where the issue of smoke from any pipe 
will also indicate fire. ese pipes may also be used to connect hose 
through which water may be pumped into the compartment. Between 
the ribs inside the outer plating of the ship, timber filling is used, fitted 
in cement and wedged tight by wedges, so that the inside of the shi 

resents a smooth continuous surface. The timber filling may be fasten 

y metal strips, and an inner lining of planking may be added laid in 
water-tight cement. 

586. Scotcuine snp PREPARING Fisrovus Susstances, J. Faren, Belfast. 
—Dated 18th February, 1875. 

The use of teeth or spikes set in close proximity and operating simul- 
taneously with great velocity on both sides of the substances to be 
scutched and prepared. 

587. Fire Licuters, W. Ruthven, Deptford.—Dated 18th February, 
1875. 





875. 

Three or four pieces of wood are halved together so as to form triangle 

or rectangl with projecting ends. One or more cross-bars are placed in 

the centre. 

588. Castors, W. J. Kendall, Heaton Norris, and G. A. Robinson, Stocxport. 
—Dated 18th February, 1875. 

The castor is formed in two main —_ or portions. The upper part 
of it consists of a plate circular J reference, and either fastened directly 
to a piece of furniture or provi with a socket in which the lower 
part of a leg of a piece of furniture enters. The lower part of the eastor 
consists of a circular plate similar to that of the top portion, on which 
plate is formed or fastened a bracket to hold the well-known ground 
roller. Between the circular plates of the upper and lower parts of the 
castor a suitable number of small balls or rollers are placed running in 
circular grooves. The top and bottom portion of the castor are held 
together by a centre screw. 

589. Lapres’ Dress Susprnpexs, H. G. Avery, Clifton-road, Hackney.— 
Dated 18th February, 1875. 

The use of knots in the elastic cord or braid or other suspending material 
held fast by clasps made with clips. 

590. Cooxinc anv Borneo By Gas, J. C. Peacock, Queen-square, Blooms- 
bury, and T. Rudkin, Meat Market, Smithsield.—Dated 18th February, 
1875. 





This provisional specification describes improvements in the oven 
described in the specification of the patent No 1065, 1874. Improvements 
in gas gridirons are also described, also in apparatus for boiling, either to 
obtain hot water or steam for cooking. Other improvements in cooking 
apparatus are also described. 

591. Prixtinc Presses, D. A. Casalonga, Paris.—A communication from 
J. B. Janiot, Paris.—Dated 18th February, 1875. 

The invention ists in the bination of a small cylinder carrying 
the blanket with a larger cylinder having two or more flattened parts on 
which the typographic forms or lithographic stones are fixed, the said 
cylinders rotating over each other. 

592. Sreet, J. Noad, Plaistow.—Dated 18th February, 1875. 

This provisional a describes taking iron or steel obtained by 
a process of chemical deposition, and placing a small quantity of such iron 
or steel in a crucible, and pouring upon it cast iron or other metal mel 
in a cupola furnace, so as to fill the crucible. The crucible is then closely 
covered, and the metal is maintained at a high temperature for some time 
and then cast into ingots. 

596. Susrarnino AgtiFicIaAL Teeth, W. Whitehouse, Pimlico.—Dated 18th 





February, 1875. 

The invention consists = the = loyment ~4 @ flexible disc or 
diaphragm of prepared vulcanite app! in a mount or base for artificial 
teeth in such Bammer that when placed in the mouth the air may be 
expelled from the space between the latter and the mount by pressin; 
the disc against the roof of the mouth to expel the air and create a part: 
vacuum, which sustains the mount without the aid of wires, clasps, or 
springs. 








A YANKEE Ruse.—We have heard the opinion expressed that 
the loud manner in which certain English manufacturers are pro- 
claiming that they will not exhibit at Philadelphia next year is a 
ruse ; that their object is to lull the manufacturers of other nations 
into a sense of security and then turn out in full force and make 
an exhibit that will overwhelm them. John Bull is a sly dog.— 
American Manufacturer. 

WrEcKS, 1873-4.—Of the 346 total losses, excluding collisions, 
93 arose from the incompetence, over-confidence, or neglect of 
those in charge of the vessels ; 30 from defects to the ships or their 
equipments, including unseaworthiness, overloading, defects in 
charts, gear, er construction, local attraction of compasses, Xc. ; 
128 arose from stress of weather ; 53 from various causes, including 
thick weather, striking on sunken wrecks, spontaneous combustion 
and fire of every kind, want of lights, buoys, pilots, &c.; and of 42 
the causes of loss were unknown.—Nautical Magazine. 

CASTLEFORD AND WHITWOOD MAIN DRAINAGE COMPETITION.— 
On Thursday, the 26th August, a meeting of the local boards of 
Castleford and Whitwood was held, for tlie purpose of deciding 
upon the first and second best schemes for the joint drainage of the 
two districts. Twelve schemes had been submitted, with estimates 
varying from £7000 to £29,000. These had been considered at 
different meetings and reduced to two, which were now decided 
upon. The boards, after a short consultation, were unanimous in 
awarding the first premium (£100) to the plans sent in under the 
motto ‘‘ Union,” and the second (£50) to the plans sent in under 
the motto ‘‘ Experience.” The authors of the successful design are 
Messrs. Malcolm Paterson, of Dewsbury, and Mr. Wm. Wheater. 
of Leeds; the authors of the second being Messrs. Brierley and 
Holt, of Blackburn. The position of the two districts at the con- 
fluence of the Aire and Calder, with a large extent of flat alluvial 
land, renders them difficult of drainage. The scheme adopted 
comprises two separate intercepting sewers, storage tank, two 
pumping stations, and thirteen acres of land for treatment of 
sewage by intermittent land filtration. The estimate for these 
works is ,684. The present ulation of the two districts of 
Castleford and Whitwood is 12,000, with a ratio of increase esti- 


mated at 100 per cent. in fifteen years. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

TxE Iron trade Conciliation Board reassembled in Wolverhampton 
on Monday. The masters at once announced that they had con- 
sidered the requirements of the men as an addition to the terms 
which had been offered on the employers’ side, and that they had 
determined to grant none of them. The tives were likewise 
reminded that, Sar resolution adopted at the last 
meeting, which recommended the men to resume work pending the 
settlement, even up to the (Monday) morning some of the men 
remained out, ‘The dent of the Ironworkers’ Association, 
and also the local agent, confessed that the majority of the men in 
the district were now non-unionists; and that, therefore, they 
could not pledge themselves to any course in their behalf. More- 
over, as it was clear from the action which the mass of the men 
were taking, that the operative members of the Conciliation Board 
had not their confidence, they declined to actforthem. In reality 
they retired from the board. Practical business was now brought 
to a deadlock; but there was discussion about whether a Conciliation 
Board could not be formed which should represent not only 
unionists, but non-unionists likewise. The operatives gave no 
encouragement that such an organisation was possible ; in , the 
two officers mentioned flatly refused to act with non-unionists, 
explaining that unionism was needed to induce the rank and file to 
accept the terms which their re’ ntatives might make for them. 
Very much regret was ex on both sides that the board had 
become of no effect ; and the two sides separated—the masters to 
call a meeting of the whole trade to-day (Thursday) in Birmingham, 
— — men to summon a meeting to be held at Great Bridge on 

t y. 

Business was hampered in Wolverhampton on Wednesday by the 
great uncertainty which oo > by = question. There 
appeared much anxiety to know what was likely to be done when 
on the morrow the whole trade should meet in Birmingham “to 
deliberate upon the course to be pursued now that the operatives 
on the Conciliation Board have resigned.” While no one could 
tell what the combined wisdom of the trade might point out as the 
best course to be pursued, it looked as though, in the matter of 
wages, as it has recently been in the matter of prices, individual 
firms would be allowed to ‘‘ do the best for themselves,” 

It was made known that operations had been resumed at most of 
the mills and forges throughout the district, and that the number 
of such instances would be greater by to-day, as arrangements had 
been made at several of the works to start afresh on Wednesday 
night. Nothing definite, however, appeared to have been 
to about the terms upon which the men are to be paid for the work 
they are now doing. There are cases in which no notices at all 
have been given, and the men are kept on at the old terms; and 
there are others in which the notices have been served, and opera- 
tions resumed at the old terms pending an arrang t applicable 
to the whole district. Others there are, in which the masters’ 
offers, in relation alike to the lower wages’ scale and extras, are 
being accepted subject to the final settlement. The general resump- 
tion of work by the men has been facilitated by the near approach 
of the Wolverhampton races, which will be held the week after 
next. To have money to ae there, they are anxious that the 
reckoning on Saturday week should be a good one; and some of 
them have already promised not only to keep on throughout 
this week, but also to begin work next Monday morning and to 
make full time all the week. In some cases, however, to induce 
the operatives to resume, it has been arranged that, even though 
the terms likely to be offered after to-day’s meeting of the masters 
should not prove acceptable, yet that the men who have resumed 
this week will not be considered to have thereby made themselves 
amenable to magisterial proceedings if they do not recommence 
when the races are over. In such instances, men will be reckoned 
with at the drop ; but, if terms more in their favour should be 
ultimately agreed upon throughout the district, then they will be 
remunerated for the work they are now doing in that proportion. 

There was a fair amount of business done in Birmingham to-day 
(Thursday) in finished and also pig iron. The consumers of pigs, 
both forge and foundry, appeared to have arrived at the opinion 
that they are not likely to benefit much by remaining longer out of 
the market in respect of their early requirements. Acting upon 
this view, there were men who when they left Change to-day had 
bought enough raw iron to meet their necessities throughout the 
ensuing three months. Vendors complain of the prices at which 
they have to part with their igs, and they affirm that lower prices 
are impossible so long as the Jabour questions remain as now. 

Merchants and finished iron consumers pressed the proprietors 
of mills and forges to deliver with less delay than had been the 
practice in the past few weeks. The makers pleaded the irre- 
gularity with which their men had been working, but led their 
customers to expect more ——- in the next week, seeing 
that the bulk of the hands were likely to be at work with assiduity 
throughout that time, because the week following would be devoted 
by them to holiday making at the Wolverhampton races. Beyond 
the close of next week they make no promises, on account 
of the uncertainty overhanging the action of the men upon the 
resolution of their masters, come to at their meeting upon the 
wages question to-day. ° 

At that meeting it was resolved that puddlers should be reduced 
sixpence per ton, making puddling nine shillings per ton, and that 
dines should be reduced 5 per cent.; but that allowance, as 
extras, might be given to puddlers, in no case, however, to exceed 
sixpence per ton. This virtually leaves puddlers’ un- 
changed, but reduces rollers and other millmen. The market was 
strengthened at its close by this decision, for it was believed that 
the rollers and millmen would strike. 

So far as this district is concerned, the Belgian competition 
ought to be at anend. Finished iron made about Wolverhampton 
can now be delivered into merchants’ warehouses in that town at 
15s. under the quotations of the Belgian makers. It does not, 
however, follow that the Belgians are beaten out of the London 
market, inasmuch as it costs 17s. 6d. per ton to send from Wolver- 
hampton to London the same quality of Staffordshire iron. Whilst 
the Staffordshire makers are weighted with these heavy transit 
burdens, the Belgians can deliver iron at a total carriage charge of 
£1 1s. 8d. from the Belgian works to the Staffordshire warehouses. 

The deliberations by the colliery proprietors of Warwickshire, 
to which I last week referred as having for their object the settle- 
ment of the dispute with the colliers there, have resulted in pre- 
liminary arrangements for submitting the whole question to 
arbitration ; the change in the position which has taken place 
since the masters first declined to arbitrate having, in their view, 
justified this decision. The men have expressed great satisfaction 
at the consent of their masters, and it is assumed that it will not 
be long before the pits are again fully at work. Notwithstanding 
the great noise about an abundance of monetary help being at 
hand, the fellows have been upon short commons; and the fact 
that certain colliery districts, which had agreed to support the 
Warwickshire men, have not contributed a penny led to some 
acrimonious remarks at the meeting of the Miners National Asso- 
ciation, on Tuesday, at Saltburn-by-the-Sea. 

As to the trades of er and a anne I have to re- 
rt that a satisfactory extent of buriness is doing e engi i 
te iron work establishments, and that a moderate number of 
orders are on the books of naval and marine ironwork manufac- 
turers. Healthiness marks the galvanised iron roofing trade ; ee 

with fewer home orders, the edge-tool ers are in receipt 
some capital indents for the implements usually exported. 
Malleable iron castings are in good demand, and the minor indus- 
tries remain pretty much as last reported. 

The dividend of the a Small-arms aad Metal Com- 





pany, Limited, for the past -year, will be at the rate of 15 per | east coast. 





cent, per annum. ; : 
The Castle Iron Company have just completed the erection of 





two new blast furnaces at their works near Walsall. The furnaces 
are constructed on the latest and most approved principles, alike 
for the consumption of smoke and ur, and for —— 
other ways uctive cost. The rs of the com; ve 
=—— to blow them in until more animation chaspebarioes the 

n le. 

On Monday, a new railway, four miles long, conn the 
collieries of the Darlaston Steel and Iron Company, Limited, at 
Essington, with the South Staffordshire section of the London and 
North-Western Railway, was opened for mineral traffic. 

The official London Gazette of Tuesday en the 
eommissioners aj ted under the South Staffordshire Mines’ 
Drainage Act, 1873, that the arbitrators appointed under the Act 
have made an award in triplicate for a mines’ drainage rate in the 
Bilston district, and that copies of the award have been deposited 
at the offices in ba me of the commissioners, and also at 
the offices of the clerks ofthe for Staffordshire and Worces- 
tershire. The commissioners give notice that the award ir, 
from and after the date of the deposits, binding upon the commis- 
sioners and upon the owners, lessees, and occupiers of mines 
within the Bilston district, so far as the rating of the mines is 
concerned, 

The South Staffordshire Waterworks Companyheld its half-yearly 
meeting on August 26th in Birmingham, when the chairman was 
Mr, Frank James. The directors’ report showed a balance of profit 
up to the 30th of June, after providing for interest on loans and 
preference shares, amounting to £6524. There had been a reduc- 
tion of £500 in the engine charges, and a saving to the same extent 
in the maintenance of the works, A dividend of 6 per cent. per 
- was declared, and £2107 om —— i te to next year. 

an ae meeting, su uen eld, it was decided to 
create £65,000 additional capital for the purposes of extension, 
in shares of £10; the present shareholders to have the right of 
taking up the new coltany shares at par. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

DuRInG the week there has been rather a stiffening in the 
value of some c of pig iron, but notwithstanding this there 
has been no very material improvement in the general iron trade 
of the district, which continues in a most unsatisfactory position. 
The higher prices it is thought will not be permanent, and asa rule 
they are only wen! paid by buyers who cannot longer withhold 
their orders or who are compelled to complete their shipping 

g t quent upon the approaching close of the season. 
Merchants indeed are not adhering to them with any degree of 
firmness, and to secure good orders they are willing to sell at prices 
under those which are nominally current. In Middlesbrough pi 
iron there has been an advance of from 1s, to 2s. per ton, No, 
foundry delivered in the Manchester district being now quoted at 
about per ton, and No. 4 forge at about 57s. per ton. In 
Lancashire makes there has been no ch ,» No. 3 foundry 
delivered in the Manchester district being still quoted at about 
62s. 6d. per ton, and forge qualities at about 60s. per ton. Very 
little new, business, however, is being secured, and smelters are limit- 
ing their productions merely to what they can sell, only half the 
furnaces in the Wigan district being at present in blast. In the 
finished iron trade there is no improvement to report; prices 
nominally are the same, oidinary bars delivered being quoted at 
about £8 5s. per ton, but the demand is very limited. 

The forges as a rule are only very moderately employed, and the 
orders they have in hand do not appear to be of a very remunera- 
tive character, judging from the result of the half-yearly meeting 
of one of the limited companies in the Wigan district. 

The coal trade continues tolerably steady with a few more 
inquiriesin the market, but there is not as yet any great improvement 
in the actual amount of business being done. There has, however, 
been no reduction upon last month’s rates, which asa rule are 
firmly adhered to, and if anything rather a stiffer tone is looked 
forward to in the course of anothermonth. There isafair demand 
for most classes of coal in the Manchester district, and the pit 
prices for this month may be given as under : Best coal, 11s, to 1 
per ton ; common coal, 10s. to 10s, 6d. ; burgy, 6s. 6d. to 7s. ; and 
slack, 4s. 6d. to 5s. per ton. The selling prices at the pits in the 
West Lancashire district are about 13s. per ton for Arley Mine 
coal, and 11s. for Pemberton four feet ; 9s. for Wigan four feet ; 
8s. to 8s. 6d. for Wigan five feet ; 6s. Gd. to 7s. for burgy ; 4s. 6d. 
to 5s. for good slack, but common slack can be bought at as low as 
3s. 6d. per ton. In the Oldham district there is no improvement 
to report, but an early settlement of the dispute in the cotton trade 
is now looked forward to. 

The shipping trade generally continues very dull, although in a 
few exceptional cases more inquiries are reported. The coast wise 
shipments are still very limited, and many of the foreign markets, 
especially on the west coast of South America, are overstocked 
~— coal, whilst the exports to Italy have fallen off considerably 
of late. 

The coke trade is very quiet; there has been steady falling off 
in the demand, and prices are decidedly weaker. 

A very uneasy feeling prevails in the engineering trade in this 
district, and it is repo that the action which the Amalgamated 
Society of Engineers has of late been taking on the wages question 
will lead to some decisive step on the part of the Lancashire Iron 
Trades Employers’ Association, who have already the matter under 
consideration. 




















Iron BRIDGE FOR CEYLON.—Messrs, Westwood and Baillie, of 
London-yard Ironworks, Poplar, have, amongst other bridges now 
in hand, and in addition to nearly 2000 that they have already 
constructed for India and various of the world, a fine bri 
intended to span the Kalatura river and valley in —- n 
many instances this firm provide the superstructure only, but in 
this case they furnish the whole of the iron-vork, including the 
cylinders for the piers, The bridge is trussed, and is of twelve 
spans of 106ft. between centres. The width of the bridge is 
21ft. 10in. between the centres of the piers. The fish-bellied 
cross-girders are placed 5ft. apart between centres, and are 1ft. 9in. 
deep in the centre ; the web of jin. iron; top and bottom angle 
irons, 3hin. and 3hin, by 4in. ‘he two bars of the longitudinal 
girders are 12in. by jin., with vertical struts of like dimensions, 
a age by plates and le irons. They are trough-shaped ; 
the plates, 1ft. 8in. wide, are single at the ends, increasing to three 

lates at the centre. The roadway will be made on jin. corrugated 
iron ; each plate goes over two cross-girders ; the corrugations will 
be levelled up with concrete and covered with ballast. The 
cylinders, which have ornamental caps, are of cast iron, 6ft. in 
a They my 4 Fm ye in wit sen They 4 => 
t ents, to together through flanges. ey wi 
be 50ft. high, and founded in the bed of the river. Ten thousand 
bolts are used in cting the secti of the cylinders, and 
16,000 tons of iron are used in the entire structure. The distinctive 
feature applies to this as to all the other iron bridges fitted up in 
London-yard. The whole of the structure is accurately made to 
templet. Every piece of the same kind among a vast number, 
whether strut, tie, cross-girder, or what not, is shaped, punched, 





in any part of the structure. N ithstanding thi 

whole of the bridge is fitted up before shipment, and the 
lettered and numbered ere they are ted. A 
bridge has been tested with 1 


—a remarkably favourable 
used 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

EF ouupe nevis Shane fo jnch now sm ortlanh penitent 
believe that an imp t come about as regards certain 
branches of the local iron trade, and that as the autumn grows this 
amelioration will be more a i felt. Other manufacturers, 

however, fail to perceive the force of this hopeful view of the 
situation, and declare that they are now fully as badly off for orders 
as they have been any time this year. 

It is, at any rate, certain that ordinary pig iron is firmer in price 
and that producers are inclined to ask more money for very short 
dated forward contracts. It is, of course, possible that the renewed 
firmness of the Scotch pig iron market may have had this effect, 
but if the Glasgow advance has been brought about by the efforts 
of speculators, as is asserted, it would appear that a relapse must 
shortly take place. Last week some of the leading makers 
of best Yorkshire iron announced a drop of £2 per ton off boiler 
plates and £1 off bars. This reduction applies more parti- 
cularly to Lowmoor iron, the leading figures for which are now :— 
Lowmoor bars, round, flat, or square, £21 per ton ; boiler plates, 
up to 24 ewt. each plate, £24 10s.; railway tires, either weldless or 
weldel and locked, £22 to £22 10s.; axles with collars or made 
to special drawings, £22 to £22 10s.; double crank axles for loco- 
motives, forged, £52 10s. to £53 ; rough turned, £63 ; and finished, 
£108, all at the works, near Bradford. It should not, however, be 
inferred from this that common Derbyshire and Yorkshire merchant 
iron is cheaper or likely to become so if one may place full credence 
on what the producers of that class of iron allege. They state 
that quotations for common merchant bars—£7 15s. to £8 2s. 6d, 
at the works—are already at the very lowest possible limit, and 
that, as a solid and plain matter-of-fact statement, there is really 
no profit attendant upon making the iron and selling it at these 
low figures. Should pig iron grow any dearer they must put up 
prices in order not to incur a positive loss, and if they cannot then 
force sales the consequence will be that their works must stand for 
a time. 

So far as hematite pig iron is in question, there is so restricted a 
demand that sales are very limited, at about the following leading 
quotations :—Maryport, hematite, No. 3, 77s. Gd.; No. 4, 77s. 6d.; 
No. 5, mottled and white, 77s. 6d.; Bessemer, No. 1, 80s.; No. 2, 
77s. 6d., and No. 3, 77s. 6d., all per ton. Millom Bessemer, No. 1, 
80s.; No. 2, 77s. 6d., and No. 3, 75s.; ordinary, No. 3, 75s.; No. 4, 
74s.; No. 5, 75s.; mottled, 80s., and white, 75s., all per ton, with 
the usual 'allowance for cash. The Bessemer steel trade remains 
very quiet, owing to the almost general inactivity of the local and 
district rail mills. A small quantity of Bessemer steel is being 
used for cutlery and other purposes, but in these instances a little 
steel goes along way. Bessemer, rolled from what are termed 
sawn middles, at £7 5s. to £7 10s., and then retailed at £13 per ton, 
is the quality generally used by the cutlery manufacturers and 
other light hardware manufacturers, who had always, up to very 
recently indeed, previously made use of common cast steels, 

The cast steel manufacturers as a body are anything but busily 
engaged, but most of them are able to find their workmen three 
or four days’ work ver week on single shifts, either on orders or 
for stock. Two or three of the oldest firms have good commissions 
in hand for their special classes of tool steel for regular home or 
foreign customers. At one large establishment of this class I hear 
that large quantities of Swedish iron of the best quality are bein 
rolled into nailrods for an eminent Leeds firm which has ado ted 
a patent American horse-nail manufacturing machine, This machine 
has, I believe, been fully tested by the firm, and having proved quite 
equal to the expectations which had been formed of it, is now in 
steady operation under the superintendence of a gentleman from the 
other side of the Atlantic. The nails are made in great quantities 
daily by the machine, and are said to be fully as shapely, tough, and 
—— as any that could be made in the old-fashioned manner 

and. 

Tt would seem to be within the bounds of probability that we 
may presently have a strike of colliers on a large scale in this dis- 
trict. The adjourned conference between the finance committee of 
the South Yorkshire and North Derbyshire Coalowners’ Associa- 
tion (Mr. Chas. Markham, Staveley, chairman) and a deputation 
from the Miners’ Association, headed by Mr. John Normansell, 
took place at Sheffield on Monday. The deputation stated that 
they were not empowered by their constituents to concede any re- 
duction at present, and they had to ask that the arrangement which 
had been in force during the past four months should be continued 
forward by both sides for a further period of three months. This 
reply practically amounted toa refusal to accede to the masters’ 
mand for a drop of 10 per cent. The coalowners adjourned for a 
week, when they will determine what course to pursue. If they 
persist, I am afraid the men will resort to a general strike, 
Karl Fitzwilliam, having again been importuned by his late work- 
men either to reopen the Low Stubbin Colliery or submit to 
arbitration, has replied that he will not reopen the pit, and, 
further, that he would never entertain the idea of arbitration 
between himself and his workmen who are always at liberty to 
leave his service (on giving proper notice) if they are dissatisfied. 
The annual report of the directors of the Staveley Coal and Iron 
Company, Limited, is a very favourable document at this juncture. 
The year’s profits are £133,760, making with £32,111 brought 
forward, a total of £165,872 available for dividend. The total 
division for the year out of this amount is £10 per share on the A 
and C shares, and £1 13s. 4d. on the B and D shares, leaving a 
balance of £35,538 to be carried forward. 
takings of the company are progressing in a favourable manner. 
The Sheffield Forge and Rolling Mills Company, Limited, has 
made a profit of £6561 on the year’s transactions, furnishing a 
dividend of 7! per cent. A meeting of the Silkstone Fall Colliery 
Company, Limite, was held at Barnsley on Monday. This com- 
pany was formed in 1871 witha capital of £50,000, the first 
dividend paid was one of 25 per cent., presumably out of capital. 
In March last the capital was reduced to £10,000 and the colliery 
was abandoned as utterly worthless. It was now stated that the 
clay was quite unfit for use, and it was therefore proposed to wind 
up the company, which the chairman of the magging characterised 
as ‘‘a worthless and wretched concern.” 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir is dangerous to prophecy, and at a time where there are so 
many conflicting opinions and appearances, I am not even disposed 
to hazard a conjecture as to the result of the operations of the 
North of England iron trade for the month justenaed. The return 
of the Ironmasters’ Association will not be out for some days, but 
I hear it opiniated that they will show a still further diminution 
of stocks, and a tolerably average production of pigiron. One 
thing is beyond all dispute—there is just now an uncommonly 
active demand for No. 3, and foundry iron appears to be ata 
premium, but in running through Cleveland I notice that here and 
there very large stocks have been accumulated, andat the Eston 
Works of Bolckow, Vaughan, and Co., there seems to be sufficient 
iron to serve any possible demand for weeks to come. 

At the Middlesbrough market on Tuesday quotations were firm, 
and business was done at 52s. Gd. for No. 3, being a slight advance 
on last week’s rates. This, however, is exceptional, and for the 
purpose of meeting shipping exigencies. 

We have seen another example of the present unfortunate con- 
dition of the iron trade in the statement of affairs presented to 
the creditors of Messrs. Shaw and Thompson, showing, as it does, 
that Mr. Shaw’s interest in the Moor Ironworks at Stockton has 
heen a very losing affair, inasmuch as he took nothing out of the 
works during the four years they were carried on, while the net 
loss sustained in that period was over £25,000, It is only now that 
people are beginning to see that ‘‘all is not gold that glitters” in 
the staple industries of the North. We hwo baleen us the cases of 


Various new under- | 


iho. Routly Chasient tren Cumaeny, the Wat Bet Iron 
Company, the Stockton Rail ompany, the Moor Com- 
pany, and others that have gone to the wall, while no 
sheet—except that of John ‘Abbott and Company, of Gateshead— 
recently published by firms engaged in the finished iron trade 

and sim) ing like a respectable 
few firms like those of Bolckow, Vaughan, and Company, and the 
Consett Iron Company, that now are able to pay a decent dividend, 


The Moor Ironworks and the works of the Stockton Rail Mill Com- 


rtlepool Iroh Company at the latter town. A temporary stop- 
page has also been made of the works of the Eston Grange Iron 
Company, where the patent puddling furnaces of Mr. Thomas, of 
Middlesbrough -formerly of the Acklam Kefinery—are in operation. 
It is, however, expected that another stat will shortly be made. 

Rumours of failures continue to disturb and popes the com- 
mercial element of Tees-side. That some of these rumours are 
grossly exaggerated, there can be no doubt, but I am informed that 
no fewer than sixteen petitions in bankruptcy have been or are to 
be filed this week in the Bankruptcy Court for Middlesbrough. 
None of the parties implicated occupies a position of any standing 
in connection with the iron trade, but the fact is surely indicative 
of the present unsatisfactory condition of trade. - 

The programme for the forthcoming meeting of the Iron and Steel 
Institute at Manchester embraces a visit to the Ravensdale Works 
of Messrs. Robert Heath an‘ Sons, where ten of Danks’ rotary 
pnddling furnaces are in operation ; and I understand that this in- 
ducement will entice many of the members from Cleveland who 
have been more or less connected with the Danks process since it 
came before the English iron trade, and whose experience of it 
here, as witnessed at the works of Hopkins, Gilkes, and Company, 
and the North of England Industrial Iron and Coal Company, has 
been the reverse of encouraging. 

The National Miners’ Association has this week been holding its 
conference at Saltburn-by-the-Sea, one of the prettiest watering 
places on the north-east coast, and almost within gunshot range of 
some of the principal mines in the Cleveland district. The prin- 
cipal business under discussion was the formation of a new federa- 
tion of all the miners in the country to take the place of the 
Amalgamated and National Associations. Another subject, how- 
ever, of more importance to practical men, was the vexed one of 
the use of blasting powder in fiery mines. Mr. Macdonald, M.P., 
is anxious to have the use of powder in such mines entirely prohi- 
bited, on the ground that it endangers human life, and his own 
contention is that it is directly responsible for the death of nearly 
200 men every year. But the conference did not apparently agree 
with him on this point, for there was a general feeling expressed by 
the delegates that to prohibit the use of blasting powder would be 
to increase the labour of the mines and the cost of getting coal, 
while some of the principal delegates went the length of declaring 
that they knew of no case where an explosion attended with loss 
of life could be traced to the use of blasting powder where properly 
applied. It was resolved to remit the matter to the different dis- 
tricts for consideration, after which it will come up before the first 
general conference of the federated unions, 

The Cleveland miners held their annual demonstration at 
Skelton on Saturday, when the whole of the mines in the district 
were laid off for the occasion. Numbers of the men came long 
distances on foot, and the proceedings as a whole were rather 
interesting. Resolutions were passed advocating an extension of 
the suffrage and the utilisation of waste lands. 

Of the coal trade I have no feature worth putting on record. 
The quantity of coal and coke sent into the Lancashire and Cum- 
berland districts from South Durham has lately shown some im- 
provement ; but the quantity sent into Cleveland for iron-making 
purposes is still under the mark, and the coalowners who under- 
took a large development of their property within the last few 
years, in the hope that the Cleveland iron trade would continue 
its aggressive career, have been desperately disappointed. Prices 
of coal are practically unaltered. Labour is now superabundant, 
aad the stocks at some of the pits are becoming very unweildy. 
Small coals are particularly plentiful, and many coalowners would 
almost be glad to give them away. 


NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
In the Glasgow warrant market business has not been so brisk, 
yet the prices have not merely been maintained, but show an im- 
provement on these of last week. On Friday the market was 
strong and business was done up to 64s, 6d. The market was idle 
on Monday, there being no business either in the forenoon or after- 
noon, but sellers were holding for 64s. 3d. The tone was very 
quiet on Tuesday, with business at 64s. 44d. cash. 
Most of the principal makers’ brands have advanced in value 
since last week. The quotations are as follows :—G.m.b., at Glas- 
gow, No. 1, 65s.; No, 3, 63s.; Gartsherrie, No. 1, 71s. 6d.; No. 
3, 63s. 6d.; Coltness, No. 1, 75s. 6d.; No. 3, 65s. 6d.; 
Summerlee, No. 1, 66s. 6d.; No. 3, 63s. 6d.; Langloan, No. 1, 
72s.; No. 3, 633. 6d.; Carnbroe, No. 1, 65s. 6d.; No. 3, 63s. 6d.; 
Monkland, No. 1, 65s.; No. 3, 63s.; Clyde, No. 1, 65s.; No. 3, 63s.; 
Govan, at Broomielaw, No. 1, 65s.; No. 3, 63s.; Calder, at 
Port Dundas, No. 1,71s.; No. 3, 64s.; Glengarnock, at Ardrossan, 
No. 1, 6%s.; No. 3, 643.; Eglinton, No. 1, 63s. 6d.; No. 3, 
62s. 6d.; Dalmellington, No. 1, 63s, 6d.; No. 3, 62s. 6d.; Carron, 
at Grangemouth, No, 1, 65s.; ditto, selected, No. 1, 67s. 6d.; 
Shotts, at Leith, No. 1, 72s.; No. 3, 65s.; Kinneil, at Boness, 
No. 1, 68s. 6d.; No. 3, 60s, 

The shipments of pig iron from Scotch ports for the week ending 
the 28th ult. amounted to 10,232 tons, showing an increase of 1481 
over those of the corresponding week of 1874. The imports of 
Middlesbrough pigs at Grangemouth for the week were 2930 tons, 
being 1210 less than in the corresponding week of last year. 

The malleable trade continues inactive, and prices are nominally 
unaltered. A large number of the engine, boiler, and general 
machinery shops in Glasgow are pretty well employed, though 
there are scarcely any of them which would not be the better for 
an accession of orders, The foreign shipments of machinery and 


finished iron just now are comparatively limited. Pipes continue 
in good demand, but ship plates are not at present quite so much 
wanted. At Glasgow, Port Glasgow, and elsewhere on the Clyde, 


however, numbers of fresh shipbuilding orders have just been 
placed, which may be expected to have a favourable intluence on 
the plate manufacture. Bars and nail rods are unaltered in value. 

There is a great falling off in the shipments of coals, and though 
the home demand is somewhat improved, the trade in the West is 
very dull. Prices do not show any alteration. In the eastern 
mining counties there is a be‘ter shipping demand, but home orders 
are not at all plentiful. 

I sabeniens that, provided the necessary funds are forthcoming, 
it has now been resolved that a committee of shareholders of the 
Blochairn Iron and Coal Company, Limited, now in liquidation, 
shall prosecute the directors of the company, with the view of 
recovering the money paid into the concern, with the unfortunate 
history of which I have at various times acquainted the readers of 
THE ENGINEER. The opinion of two of the most eminent counsel 
at the Scottish bar has been obtained that there is a prospect of 
success in an action of damages against the directors at the instance 
of shareholders who acquired their shares on the faith of the pro- 
spectus. That there were false statements in the prospectus does 


not seem to admit of a doubt, and the legal gentlemen alluded to 
think the directors are reponsible for any material statements of 
fact in the prospectus which were false. They are also of opinion 
that the directors are to be blamed for forming the company with- 
out a sufficient number of shares having been subscribed. 

The annual meeting of the Omoa and Cleveland Iron and Coal 





Company, Limited, was held im the Religious Institution Rooms 
> 


y are now idle, and so also are the large works of the West | 
Fiat | of promotion money, it being arran 


Glasgow, on the 27th ult., Mr. John Donald, chairman, 
oy oe cng of shareholders. The report, 


There was a 
dealt with the 's operations of the com , ending the 
30th June last, stoted thet ie yowtding for all denteclablon 


out 
| of revenue, there was a balance to the credit of profit and loss 


objected to by the meeting, and the directors 
and this special position they occupy by reason of decidedly special money. It was also stated that it had been discovered that one of 
circumstances. 











fit. It isonly a | account of only £186 13s. 11d. The directors had set aside £100 


each, or £500 in all, for their own remuneration; but this was 
to return the 


the original directors, since pt, had received a sum of mon 
for aiding in the promotion of the company, and a committee of two 
hareholders was appointed toconfer with the directorson the subject 
1 that if any sums had been 
received by other directors for that purpose, they should be 
returned, and the amount included in the next statement of 
accounts, The small business of the company was attributed to 
the bad state of the coal trade. It was stated that in future a 
good income was expected from the manufacture of bricks ; but 
the feeling of the meeting appeared to be that the company should 
confine itself to the operations in which it is now engaged, and 
that its nominal capital should be reduced, and the idea of going 
on with the iron manufacture abandoned. I should mention here 
in explanation that after its formation, the company secured, for a 
considerable payment, the right to use Danks’ furnaces, of which 
a great number were tobe erected. But while the erection of 
these was in; contemplation, the reverse overtook the iron trade, 
and they have not been gone on with. The chairman explained at 
the meeting that, though they at one time had doubts about the 
furnace, improvements had since been made upon it, and they 
should take steps for securing that their outlay on them should 
not be altogether thrown away. They had, however, no intention 
of going into the iron trade. The report was adopted, and the 
retiring directors re-appointed. 

Mr. Macdonald, M.P., has issued an address to the Scotch 
miners, in the course of which he says that before the breaking up 
of the unions, the provisions of the Mines Regulation Act were 
well carried out, but he has now letters every day from miners, 
complaining of the wretched condition of their working places, of 
the want of proper weighing apparatus at the pits, and alluding to 
many other grievances, He points out that the men dissolved 
their unions and squandered their funds, and these evils have come 
upon them in consequence. He laboured, he says, night and day 
for years to build up the state of things which existed two years 
ago, and the miners have only themselves to blame for that which 
exists now. 




































































1875. 1875, 
yo cack a £84. £ & 4.|| Fron (continued)— £4aa £54 
itish—cake ......-.| 88 0 0..90 0 0 Glasgow... ...+++. 9 0 0..910 0 
Australian, per ton.,..| 87 0 0..8910 6 8. Yorkshire, Steel} 9 5 0..9 7 0 
Selected .....00+ 0..12 0 0 Do. Iron] 7 2 6..710 0 
0..99 0 0 Wales ......... | 610 0.7 0 0 
4..82 10 @ Rails—Old— 
0..0 006 Cleveland ... 315 0.400 
0..97 0 0 Staffordshire. ~-/ 000.000 
0.000 Yorkshire ...... 400.000 
Railway Chairs— 

Cleveland .... 012 6..013 9 Glasgow ... o..600 

Derbyshire . 018 v.. 0 0 0|] Refined metal . 0.. 410 0 

Wales ... 013 0. 016 6 lo. in Wai 700.800 

Sheffield .....0..s005 017 6..0 0 0 Sheets, single, in— 

Coals, best, per ton— Cleveland . 0.1119 6 
ing! sooo] O13 :0..1 00 London ... 0.18 080 

Cleveland ....++.-.0+5| 0 7 6.010 0 Staffordshir: 1100.17 0 0 

Derbyshire— ales ... 20060..00080 
Best ordinary ....| 013 0..015 0 Yorkshire. .|23 0 6..1448 00 
Converting -| 012 0.. 0 6 O|| Lard...... -|93 0 0.0 0 
Other sors 0 9 0..014 0 || Lead, per to 
Slack 036.050 ig, 22 0 0..9213 6 

Glasgow .. 0 8 6..010 6 English, V 23.5 0..23 0 

hire— Other brands ... 7215 0..2310 0 
Engine . 000..010 1 Red or miniam . 300.008 
Furnace 013 4..014 2 Sheet, milled 2315 0.24 0 0 
House. ol4 6..017 6 Shot, patent . 700..000 

London— White, dry . 2 0 0..91l0 6 

MD cocccecsccce 8 3 Ge 3 8G Groundiuoil....{ 0 0 0..0 00 
Other sor ...... ow d..1e%9 

South Yorkshire— Oils, per tun— 

Best ordinary . ..| 012 0..014 6 Seal, Pale. .... 0.900 
Converting ...... 012 06.000 Brown . . 0..30 6 0 
TAGE coc. coscecess © BS Oe O F @ Vellow to tinged . 0..32 0 0 

Wales..... 000.000 Linseed ....... ‘ oOo. v oO 
Stean 1084.09 0 Olive, Gallipoli 0.0600 
House... ..c0eecees 0» 6..10 0 0 Spanish ... 0o.°o0 80 

ree ..|3> 0 @..356130 0 
Tron— Rangoon Engine (C. 

Angle in Glasgow .... | 810 0..0 0 0 Price & Co.’s), p. gail.| 0 3 6..0 0 

Bar, Weilsh,in London} $ 0 0... 8 5 0 Rapeseed, English pale | 3315 0..0 0 0 
Flasgow....seesee | 8 0 0.. 810 O Brown ..........| 31 10 0..381 15 © 
Statfordsh 8 5 0..l¥12 6 o.000 
Wales, bars......] 810 0.. 810 6 0.00600 
Do.,common . 815 0..9 0 0 0.000 

Yorkshire best... 10 0 0.12 0 0 o.000 
Common ........| 715 0..9 0 0 0..30 0 0 

Cleveland— 50.000 

Angleand bulb ..| 8 5 0.. 810 0 eve 0..34 0 0 
Boiler plates..... 910 0..1010 © || Phosphor Bronze, per ton. 
Cable iron.. .....]10 5 0..11 0 0 Bearing Me --+ | 1200 0..0 0 0 
Naiirods ... 8 0 0..810 0 Be, Vil wccccoses oe 1450 0-..-0 0 06 
Rivet iron........]1015 0..11 0 0 || Quicksilver, per boitle ..|10 uv 0..0 0 0 
Ship plaies ......] 815 0.9 5 0|| Spelter, per ton— 

Cleveland,common ..| 715 0..8 0 0 EE be deecaccpcoce 2315 0..24 5 0 
Best ....00- | 8 5 0.. 810 0 English, Viands.....| 0 0 0..0 00 
Best best .. 9 5 @.. 910 0|| St 
Puddied ........] 5 5 0..5 7 6 Bessemer, rough ......| 710 0..0 0 0 

Hoops, first quality— Do., manufacwred....| 3 0 0.. 910 0 
Birmingham ....|1010 0..1210 0 Do., cast, Sheffield ....| 20 0 0..24 0 0 
Cleveland ...... .|11 0 0..1110 0 Do,, best, do, ........ | 30 0 0..55 0 0 
London .. il 0 0..1110 0 Do., spring ..........|16 0 0.21 0 0 
Staffordshi 1010 0..1210 0 Swedish keg....../13 0 0..20 0 0 
Wales .. 910 0..11 5 0 
Yorkshire 11 0 0..12 © O|] Tallow ......06..4.66..} 2310 0..45 0 O 

Nailrods .... 815 0..11 0 6 St. Petersburg, YC new | 46 10 0..0 0 0 
Glasgow 900.000 Old ...cccccscccee | M15 0.1.0 O O 
Swedish . 1510 0..17 0 0 
Yorkshire. 11 0 0..12 0 0 0..0 00 

Pig in Cleveland— 0.0 0 UW 
No1.. 2 0..0 006 o.0 00 

2 v.00 0 0.000 
0.9 00 Straits, fine—cash ....| 5-10 6..0 0 0 
0.000 For arrival ...... 81 1l0 v..82 0 0 
0.. 0 O O|| Tinplates, per box, 135 
0.000 sheets—London— 
0.650 IC. coke ere Sa. 3 F 
IX. ditto 190.1480 
0.000 IC. charcoal lly 0... 114 ¢ 
0.000 IX. ditto ~_ . o.1B 0 
Tinplates, per box, 225 
6..0 00 shects— Wal s— 
o..0 0 0 TWO. coke 4.0 cocceeee | 1 7 Ge 130 O 
o.0 00 BE. GONG scice ceccee 116 0..1B 0 
0..7 & O|| IC. charcoal.......... 119 0.11 0 
0..910 0 Ee GAD ccccccescsce | BS a Ge @ OD 
a 2 0..'2 10 0|| Fellow Metal, per tb.....| 0 O71... 0 08% 
Rails—Cleveland......| 7 7 6.. 715 0|| Zine,sheet, perton .... |24 0 0..30 0 U0 
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1875. 1874. 1875. | 1874. 
Per Load. €n,23.\4 8% £ % Per Load 4s, £4) £8 £284 
Teak ceeeeseeeee 8101015 > 11 0 13 10]/ Canada, Spruce,it..10 09 12 0[13 01310 
Quebec, red pine .. 310 6 10) 310 610 Do, 2 ceecee 91010 O} lO 11110 
Vellowpine.. 4 0 610/ 4 0 610 lo 10 1L le 
Pitch Slo 410) 315 6 & woh o 
Quebec, ouk 680,/8 OY @ 141017 30 
Birch 510 60 510 8 0 es 3 {3 Ww 15 lo 
Elm 510 6 0! 710 8 O}| Finland ..........8 10 10 1410 
Ash .......510 6 5 7 © 8 O|| Memel and DantsicO 0 0 0] 9 0 0 0 
Dantsic& Memeloak 5 0 8 0 5 O 8 O|/ Gothenburg,yel. ..U 0 0 0] 0 000 
Fir.. 215 510 316 510 White .. ov00e0e0;0000 
Unde 25210 210 8 5)|| Gefle, yellow .. °o00 00,0000 
ee 310 4 5, 4 0 4 5]|| Christiania, best....13 0 1410/23 01410 
Swedish......... 5 215 210 3 5|| Other Norway .... 9 © 1110/11 10 13 10 
Wainscot, Riga .... 435 6 0/| 415 6 15|| Battens,all sorts... .5 0 910} 9101110 
Masts, Qube.rd.pine 410 6 0 410 6 O]] Pirng bds,sq.oflinan d sd.] od od. 
Yellow pines. 4 0 610) 4 0 610 lt yellow........14 617 6|14 617 6 
Memel € Dui. 0 @ 00 0000 Ist white ........14 14 6/13 614 6 
ELON «+++ 9012 60 9 012 6 2nd quality 15 6)12 615 0 
Lathwood, Danufm.5 0 6 @ 8 0 9 6 43s| £8 48 
St. Petersburg 8 0 1 woh o Quebec pipe...... 80 o}50 0 0 0 
Deals, per ©. 12ft. by 3ft. 9in. Puncheon....22 023 0|% 023 0 
Quebec, Pine, Ist ..20 024 0/20 0% 0 Baltic crown pipe 240 0 250 v | 250 2760 6 0 
2nd .....---18 015 0/|'5 017 0 Brack ......180 v 200 0 | 220 0 3300 
Brd.......--. 9 O1 10 (121013 10 








SoutH Kenstneton MuseuM.—Visitors during the week ending 
August 28th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,818 ; mercantile marine and other 
collections, 1914. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 1865; mercantile 
marine and other collections, 154. Total, 15,751. Average of 
corresponding week in former years, 19,778. Total from the 
opening of the Museum, 14,501,539. Patent Office Museum, 

5d Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,244,596, 
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THE MECHANICAL SECTION OF THE BRITISH 
ASSOCIATION. 


WHATEVER may have been the feeling as to the poverty 
of papers in the other sections, there can be but one opinion 
expressed with regard to the mechanical section—viz., that 
this year the papers, of which there were plenty, were as a 
rule above the standard for intrinsic value, while the mere 
advertising element was decidedly in the minority. Our 
task then of chronicling the history of such part of the 
meeting as comes within our province becomes indeed a 
pleasant one, and, therefore, without more ado, we shall 
plunge at once in medias res. 

The mechanical section was opened on the morning of 
Thursday, the 26th ult., by the address of the President, 
Mr. W. Froude, F.R.S., which we printed in extenso last 
week. As our readers will have seen, Mr. Froude, by 
following up the theory of stream lines, arrives at what he 
calls the startling but true proposition, that a submerged 
body, if moving at a uniform speed through a perfect fluid, 
would encounter no resistance whatever. This arises from 
the general principle of fluid motion, that to cause a per- 
fect fluid to change its condition of flowin any manner 
whatever, and ultimately to return to its original condition 
of flow, does not admit of the expenditure of any power, 
whether the fluid be caused to flow in a curved path, as it 
must do in order to get round a stationary body which 
stands in its way, or to flow with altered speed, as it must 
do to get through the local constriction of channel which 
the presence of the stationary body practically creates. 
The experiments with which he illustrated his remarks 
were very interesting, that with the chain revolving round 
a drum being a most beautiful illustration of the second 
law of motion. The resistance to a ship, instead of being 
ro age upon the area of midship section, as usually 
taken, Mr. Froude puts down to three causes—viz., sur- 
face friction, mutual friction of .the particles of water, and 
wave genesis. But as to reduce the surface friction the 
ship should be made short, and to reduce the wave resist- 
ance she should be made long, thus far the theory of 
stream lines seems rather, as Mr. Froude himself admitted, 
to suggest tendencies than supply quantitative results. The 
address created so great an impression, that; Mr. Froude 
was asked to read it as a r in the mathematical sec- 
tion, where it received a fall discussion, in which Sir W. 
Thomson showed that there was a considerable difference 
between theory and practice in the matter of stream lines ; 
for whereas according to the former a solid cylinder moving 
through the water would be followed by a — of water, 
it is found in reality that there are eddies in its wake. 
Professor Osborne Reynolds also testified to the same fact 
from observations of experiments he had made with a disc 
moving through the water. 

As might have been expected with Mr. Froude in the 
presidential chair, there was a large percentage of papers 
this year on subjects connected with the science of naval 
architecture. he first of these was one by. Mr. William 
Denny, of Dumbarton, on the “ Trials of Steam Ships,” in 
which he condemned the present style of trials, which are 
confined to maximum power speeds or to speeds which are 
the maximum effect of half-boiler power, and urged the 
adoption of progressive trials, which when set off on suit- 
able scales would show at once the relation existing between 
any speed power within the limits of the experiments. 
He pce however, that pro ive trials without 
honesty and accuracy would be failures, but that it was to 
be hoped that their value and utility would steadily bring 
them into general practice in spite of all obstacles. The 
discussion which took place showed,as Mr. Froude observed, 
a healthy desire to attain accuracy, Professor Kennedy 
remarking that shipbuilders had continually to work at 
results which, though they looked complete and had a 
great many figures in them, frequently happened to leave 
out one or two matters which were absolutely essential to 
coming to anything like correct conclusions from them. 
Mr. Denny, however, while agreeing with Professor Ken- 
nedy, complained that trials. were often so glaringly careless 
as to be actually dishonest. 

A ay was next read “On the Vertical Motion of 
Vessels,” by Mr. Thorneycroft, the well-known builder of 
fast steam launches, and was one of considerable interest, 
as proving that at high rates of speed the body of a vessel 
actually rises above its ordinary load water-line, and as 
the speed increases, continues to rise still higher. The 
experiments from which these results were deduced were 
conducted with the steel torpedo launch lately built for 
the Austrian Government, with which a speed of 19°4 knots 
was attained. The differences of level were determined 
by means of three plumb bobs ing from a bowsprit at 
various distances in front of the bow, from observations 
with which the altered water surface was measured, and 
some exceedingly instructive diagrams made therefrom. 
From these it appeared that up to a speed of about twelve 
knots the vessel sank more eeply in the water, but on 
being driven to a higher e seemed to make an 
almost sudden leap up, and continued gradually to rise 
above the normal water-line as the speed in A 
short discussion ensued on this paper, in the course of 
which it was remarked that these experiments rather 
seemed to bear out Mr. Ramus’ notion that at a high speed 
a vessel would skim over the surface of the water, but 
Mr. Froude, who had. conducted the experiments with 
eadea ace? a, py ge ~ idea. Here ended 
the ay’s work, for things not havi t into working 
order, a great deal of time was wasted between the papers 
in getting the diagrams into place. 

e business on Friday commenced with the Report of 
the Committee for the purpose of considering what steps 
can be taken in furtherance of the use of steel Leestenitians 
purposes, in which it was expressed that being unanimously 
of opinion that “ Bessemer steel,” or steel made by the 
‘* Siemens-Martin ” process could be used in structures 
with a maximum strain of 8 tons per inch, with the same 
degree of safety as wrought iron with a strain of 5 tons, 
they had sent a letter on the 15th June, 1874, to the Presi- 
dent of the Board of Trade, bringing the matter again before 





him : Sir John Hawkshaw having previously written on 
the same subject. In doin ig} stated that w= 
steel has been used Sale mapas for a considerable 
period in foreign countries, in bridges and other erections, 
its use in this country in railway structures has hitherto 
been precluded, in consequence, in a great measure, of the 
absence of any regulation by the Board of Trade applicable 
to its use similar to the regulations applicable to the use of 
iron, Much pi they tadtionel has now been made 
in the use of , many experiments on the strength and 
suitability of the material for structural purposes have 
been made, and its properties are well known. They also 
enclosed the details of an elaborate series of experiments 
made under the supervision and direction of Messrs. Bar- 
low, Buckley, Fowler, Galton, and Russell, to which. they 
drew special attention. The conclusion to which they 
arrived was that the rule for steel might safely be “that 
the greatest weight which can be brought on a bridge, 
added to the weight of the superstructure, should not pro- 
duce a greater strain on any part of the material 

8 tons per square inch, and a. trusted that the Board of 
Trade would see their way to sanction this, or some other 
coefficient of strength, so that engineers might no longer 
be precluded from using steel in railway structures. 

In a correspondence which ensued, the Board of Trade 
complained that in some experiments conducted at the 
Mersey Steel and Ironworks at Liverpool, on the 17th 
July, 1860, some steel girders broke at about the same 
strain as that at which an ordinary wrought iron girder 
would probably have been fractured. Nothing further 
having mn heard from the Board since July, 1874, the 
committee wrote another letter on the 13th ult., asking 
for a definite answer to their proposed rule, and urging, 
that looking at the date (1860) when the experiments were 
made at Liverpool, and also at the place where they were 
conducted, they had no doubt that the girders were made 
of puddled steel, whereas the kind of steel which they 
hoped the Board would recognise as a metal er to 
wrought iron, and worthy of the coefficient they had 
mentioned, was steel made by some fusion process, the 
qualities of which are now perfectly well ascertained. They 
also urged the Board to bear in mind that such steel is 
now ly used for railway structures on the Continent, 
and further, that in this country it is employed in naval 
architecture, not as the equivalent, but as being superior 
to iron, a higher coefficient of resistance being allowed in 
consequence of its use. 

In reply, the Board of Trade pointed out that the ex- 
pression “ steel e by some fusion process,” was some- 
what indefinite, and asked whether the committee consider 
that every description of steel made by such process should 
be approved by Government? They further requested 
the committee to furnish in detail, for the information of 
the inspecting officers, the reasons which had guided them 
in fixing upon 8 tons to the square inch as the maximum 
strain which should be allowed. 

The following answer has been sent to the Board of 
Trade by the committee :— 

Steel Committee, 2, Old Palace- 
26th August, 1875. 

Sir,—We have the honour to acknowledge the receipt of your 

letter of the 23rd inst., on the subject of the use of steel on rail- 


, Westminster, 


wa 

tn reply to dy 4 communication, we beg leave to observe that 

we mentioned the fusion process of the manufacture of steel, 

use it aj from the inquiries which we had made, that it 
was probable that the experiments mentioned by the Board of 
Trade had been made with a steel girder manufactured by another 
process, now discarded. 

We would here point out that the Board of Trade have never 
relieved the engineer of the line from the sibility of securing 
a proper of manufacture in the case of the wrought and cast 
iron Sood in railway structures, and think that the same responsi- 
pow | may safely be thrown upon the civil engineers in the case of 
steel, who, if they elect to use steel, will be sure to take care that 
it is of a suitable quality. 

We therefore think that the Board of Trade should assign a co- 
efficient for ‘‘ steel,” in the same manner as they have assigned a 
coefficient for iron. The coefficient of 8 tons per square inch was 
selected because it bears practically the same proportion to the 
strength of the lower claims of steel, made by the processes now in 
use, which the Board of Trade coefficient for wrought iron bears 
to the strength of that material. 

We have the honour to be your obedient servants, 

(Signed) F. A. ABEL. 
W. H. Bartow. 
F. J. BRAMWELL. 
E. H. Carsutt. 
Doucias GALTON. 
JoHN HAWKSHAW. 
C. W. SIEMENS. 

To the Assistant Secretary of the Board of Trade. 

The committee concluded their report as follows :—It 
thus appears that the committee have thus not yet re- 
ceived a final reply from the Board of e upon 
this important question. They trust, however, that they 
will be enabled eventually to bring the correspondence to 
a satisfactory conclusion, and they therefore propose that 
the committee be re-appointed in furtherance of this ob- 
ject. The committee on Babbage’s machine being unable 
to report any progress,merely asked for re-appointment. An 
extremely interesting paper was then read on “ Methods 
for Giving Distinctive Characters to — which 
was a joint production of Sir W. Thomson and Mr. 
J. Hopkinson. The main purport of the paper was to 
show the evils of coloured lights on account of the danger 
of their being mistaken for other lights, and other lights 
being mistaken for them. It is very common to have 
harbour lights red, and though a pilot may at once recog- 
nise it, a stranger is very apt to mistake it for a light of a 
ship. Formerly before the introduction of gas there was 
a dark back; d for the light, but now there is a 
blaze of gas behind the light, and therefore it is most 
difficult to distinguish it. Rapid advances have been made 
with respect to oad ga of English lights, but more 
distinction is required. The means suggested for — 
this distinction is by eclipsing them at fatervele, Wi 
some contrivance of the nature of a revolving screen. 
In this manner a light could be hidden at intervals in 
such a manner as to indicate what light it was, for on the 
same principle as Morse’s code different lights could be 
distinguished. Thus “short-short-long” intervals _ of 





ort- 


darkness would mean one place, while “ ; 
e- 


short” would mean another. Mr. Hopkinson 
scribed an apparatus by which this could be effected. 
In the discussion upon this paper both Mr. F. Wilson 


and Mr. J. R. Napier spoke very strongly in condemna- 
tion of the use of coloured lights for li oun, in which 
they were supported by Admiral Bel and Dr. Glad- 


stone, who testified to the difficulty in ng 
colour at a distance. In answer to some objections which 
had been made to the Morse code, Sir W. Thomson 
affirmed that there weuld be no more difficulty in count- 
ing the eclipses than there was in counting three men 
in the street—in fact it was at once taken in by the 
— without any actual counting at all, and asa preut he 
whistled different si; of combinations of long and short 
and long notes, which made the truth of his statement per- 
fectly evident. This code of light signals would have the 
= advantage of being in unison with that of the fog 

orns. He strongly condemned the use of the revolving 
light now in vogue, and said Captain Moriarty had spoken 
to him of the agony of suspense he had undergone while 
waiting for the return of the revolving light, during which 
time many a ag ship had been lost. 

Mr. Froude, in moving a vote of thanks to Sir W. 
Thomson and Mr. Hopkinson, remarked that though the 
system might fail to compel an idiot to recognise the light- 
— it would compel any person of moderate intelligence 
to do so. 

Mr. Beauchamp Tower then read a paper on a machine for 
obtaining motive power from the motion of a ship among 
waves, which we shall printinanotherimpression, There isno 
doubt that Mr. Tower's solution of the problem is extremely 
ingenious, but we doubt its practicability ; for we do not 
think any shipowners would consent to give up one-tenth 
of the cargo-carrying nme | of a ship for the sake 
of a few , te shortening of a . Mr. Tower 
also described a revolution indicator, and as this is one of 
the five recently selected by the Society of Arts for trial, 
we may hear more of it hereafter. Mr. Cogan then exhi- 
bited some specimens of toughened glass, concerning 
which we spoke at length not long since. The pieces 
exhibited were extremely small, and the absence of large 
and carefully-designed articles was very noticeable, 

The day’s proceedings were brought to a close with a 
paper by Dr. Woolley, on “The Steering of Ships.” It 
contained a réswmé of the received theory on the subject, 
showing the connection of stream lines with the pressure 
exerted on the rudder, which experience has proved acts 
more energetically on the fore than on the aft part, so as, in 
fact, to place the centre of effort at one-third of the breadth 
instead of the one-half as was formerly supposed. The 
influence of the stern-post and dead wood as practically 
measuring the steering power in sailing ships, was also 
adverted to; and it was generally pointed out that the 
law of resistance may be taken as represented practically 
as proportional to the line and not the square of the line 
of the angle of obliquity of the rudder. The forms of 
rudders which had been found most useful were also men- 
tioned—among them the balanced rudder, as suitable to 
screw ships; Lumley’s rudder, which by stopping the 
stream of impinging water increases very much the pres- 
sure on the fore part, which, acting on a longer arm, is thus 
rendered more effective, but is found impracticable in 
use from the rusting of the chains and other appa- 
ratus under water. new form of rudder, invented 
by Mr. Gumpel, which has the important property of 
reducing the force required at the tiller, as the rudder is 
put over at greater angles, until at the —<_ of 38 deg. 
40 min. no force at all is required, was the subject of very 
favourable comment. It also ap from calculations 
made by the writer, that the whole work required to put 
over this rudder to the extreme angle of 38 deg. 40 min. is 
about one-half that required to put over an ordinary rudder 
of the same dimensions to the same angle. 

The first paper on Saturday was an-exceedingly interest- 
ing one, on a kindred subject—viz., “The ae be 
Screw Steamers,” by Professor Osborne ero who 
conducted a series of experiments with models, in order to 
see how far the action of the screw interferes with that of 
the rudder. The results which he has arrived at are 
instructive in the extreme. As we propose printing his 
paper in extenso, we shall do no more here than give the 
conclusions at which he has arrived, which are as follows : 
—That in screw steamers the effect of the rudder 
depends on the direction of motion of the screw 
rather than on the direction of motion of the boat. 
That when the screw is going ahead the steamer will 
turn as if she were going ahead, although she may be goi 
astern, and vice versd. That when the screw is reve 
the rudder will act as if the vessel were going astern, though 
she may be going forward at the time. t the more 
rapidly the boat is moving in the opposite direction to that 
in which the screw is acting the more nearly will the two 
effects on the rudder neutralise or destroy each other, 
That when not breaking the surface, the screw will tend 
to turn the stern of the boat in the opposite direction to 
that in which the tips of the lower es are moving. 
That when the boat is going ahead, the effects of the screw 
will be easily counteracted by the rudder, but when start- 
ing suddenly, the effect of the screw may be ee than 
that of the rudder. In answer to Mr. ond , Professor 
Reynolds also stated that he had verified the truth of some 
of his conclusions when sailing in large vessels. Mr. J. R. 
Napier then gave some curious instances of bad i 
of his own yacht, which he had run aground on his passage 
to Bristol. Sines Cin ws ot aa say a committee has 
been appointed to investigate this most important point, 
so interesting both to the sailor and the naval architect, 
and £50 toon boon put at their disposal. , 

After a description of an electric system of block signal- 
ling of railways, by Mr. R. R. r, three papers were 
read upon docks and their construction. Of these, the first 
and the last were of a very sketchy nature. The first was 
by Mr. W. B. Clegram, on “S' Docks,” and in it 
having given a cursory hi of Gloucester as a port, and 
touched on the rapid rise of the tide, he passed on to the 
description of the docks themselves. From this we learn 
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that the floating dock is 2000ft. long, 430ft. wide at one 
end, and 200ft. wide at the other, the depth of water being 
ively 24ft. and 20ft. 

th Mr. Stileman’s} paper on “The Portishead Docks,” 
and Mr. Brunlees’ paper on “The Avonmouth Docks” 
will appear in our columns. After a paper by Mr 
Kinahan on “The Drifting Power of Tidal Currents,” 
the day’s work finished with a paper by Mr. Handyside 
on his “Steep Gradient Locomotive,” of which we 
gave a description last week. Of the five papers 
read on Monday the first three possessed great local 
interest, and consequently the meetings were very 
fully attended. That on “The Severn Tunnel” was 
especially interesting, not only on account of the difficul- 
ties which might appear to lie in its way, and from the 
circumstance of the president of the Association, Sir John 
Hawkshaw, having been called in to overcome them as 
consulting engineer, but also because, as Mr. Martin 
rightly observed, the making of the tunnel was not only 
of local but of national interest, since it is the first attempt 
that has been made to cross by means of a railway tunnel 
any of the numerous estuaries of our coasts, and if this is 
successful there is little doubt that tunnels under other 
estuaries will soon follow. A long discussion took place, 
in which Sir John Hawkshaw expressed his opinion that 
there was no difficulty in the construction of the tunnel 
excepting where it passed under the “shoots,” where the 
covering would only be about 45ft. deep. He also said 
that he had been very much puzzled in examining reefs at 
Pernambuco and other foreign ports, which he found cut 
by hard pebbles being carried backwards and forwards by 
the action of the tidal waves. He had no doubt that 
that portion of the Severn had been deepened in a similar 
way. Mr. Richardson also read a paper on “The Tidal 
Scour of the Severn.” . 

The paper which followed on “The River Avon,” by 
Mr. T. al really consisted of a description not only 
of the river, but also of its drainage area, tidal phenomena, 
and dock works. The whole of it was extremely interest- 
ing, especially all referring to the tides, towards the ascer- 
taining of which so much was done by the late Mr. Bunt, 
whose tide gauge may be said to be the forefather of the 
beautiful instrument now employed by Sir William Thom- 
son. As Bristol is to be supplied with two of these instru- 
ments, it is to be hoped that no long time will elapse 
before the researches, which terminated with the life of 
a Bunt some few years since, will be again taken in 

and, 

The subject of tides and tide levels was also under- 
taken by Mr. A. Shoolbred, who read two papers on it, 
one on “ Half Tide Level at Liverpool,” and the other on 
“ Tides in the Irish Seas.” In discussing the former paper 
Sir William Thomson found great fault with the position 
where the tide gauge had been placed, namely, on the brow 
leading up to the floating pier, which he feared might 
introduce serious errors into the tidal observations. 

On Tuesday morning the reports of the Rainfall, the 
Sub-Wealden Exploration, cal Sewage Utilisation 
Committees having been read, Professor Hull read a paper 
on “Water Supply to the Villages of the Coated tad 
Eastern Counties,” in which, after referring to the preva- 
lence of zymotic diseases in villages due to “ dirt”—which 
Lord Palmerston defined as “ matter in the wrong place” 
—and bad water, the author proposed as a remedy to 
supply water either by means of wells or surface streams. 
Papers on “The Sewerage of Bristol,” “A New Sewer 
Trap,” and “The Bristol Joint Station” were then read, 
and these were followed by four papers on “Signalling on 
Railways,” on which a somewhat amusing discussion 
ensued, each inventor being naturally anxious to uphold 
the superiority of his own method. General Carrington 
then read a paper on “ Chrome Steel,” which we publish 
elsewhere. 

The last morning of the meetings found the section 
room very crowded by an audience eager to hear the paper 
on “The Channel Tunnel,” by Mr. Topley, who, alter 
describing the geological formation of the coasts of Eng- 
land and France, referred to the many schemes for 
traversing the bed of the Channel, especially Sir J. 
Hawkshaw’s proposed tunnel, which he had no doubt 
would be successfully carried out. Professor Hebert 
having spoken of the difficulty which might arise, and 
from an undulatory dip in the chalk, Sir John Hawkshaw 
said, with reference to the proposal to go down to the 
paleeozoic rocks, that if the tunnel could not be made 
without going down 700ft. it could not be made at all, for 
there was no use in proposing works so vast that nobody 
in their senses would think of finding the money for 
them. The prospect of coming upon fissures in the chalk 
would not deter him. Sir William Thomson having then 
described his tide registering and tide cakulating machines 
the section broke up, four papers by Mr. W. Smith, C.E., 
and one on “Clockwork for Revolving Lights,” by Mr. 
Hopkinson, having to be taken as read. 








ON THE TRIALS OF SCREW STEAMSHIPS.* 
By Mr. W. Denny. 

In the course of any research, it is good to look back now and 
again to discover whether it is as fruitful or successful as we might 
hepe. The research into the trials of screw steamships will be 
found eminently needful of such a survey, and not unlikely to 
benefit by it. This Association has more than once deeply inte- 
rested itself in the subject, and it is therefore not unreasonable to 
expect that it willdoso onceagain. There now exists a large number 
of exact and careful trials, made by private builders and engineers. 
From these it would be easy to choose a selection illustrative of 
their state, but it is preferable for #his purpose to use the Admiralty 
trial sheets, as being not only th: results of careful and accurate 
observation, but, from their origin, less liable to dispute than the 
others. These Admiralty trial sheets may be taken as containing 
the best specimens of the system now in use. This system is 
essentially statical, and consists in regarding the steamer’s per- 
formance as conditional, and from one point of view. The system 
Task you to endorse is dynamical, and regards the steamer’s per- 
formances through every variation in power and speed possible to 
cher hull and engines. 

The present system is to run a steamer two, four, or six times 
consecutively backwards and forwards over a measured knot at her 





i and commenting of the 
run. These runs meaned are held to to us the amount of 
i attained 
accepted theory endin pommoamind 4 pete vate 

true, e i ‘or any varies 
as fs ay» Macq pe YF saps hich it is compared, 
we would have attained a knowledge of the power ae to 
drive the steamer at any velocity possible to her. But theory 
of the cube of the speed is an utter fallacy. It has deluded able 
men, and still deludes them. It has not one foundation in the 
solid ground of fact from which it is supposed to rise. The late 
Professor Rankine built his augmented surface formula upon it, 
unconscious of its weakness, and his formula, as you see, 
tumbles to pieces with its refutation. One can find but little 
pleasure in criticising even the errors of intellectual genius, but 
this theory of the cube of the speed is so embedded in Professor 
Rankine’s formula, that only a very sickly sentimentalism would 
shrink from showing the scope and misfortune of their relationship. 

Occasionally in the Admiralty trial sheets half boiler power trials 
will be found added to the maximum power trials, and sometimes, 
but not frequently, what seem to be quarter and three-quarter 
boiler power trials. These lesser speed trials combined with those 
of maximum are the germ of the new, and, as it may be 
called, progressive system of trials I am now advocating. Of the 
Admiralty trials the best specimens illustrative of the progressive 
method are those of the Prince Consort. They were made within 
a very few days of each other, and at a draught which varied only 
by some half inch of difference. The mean speeds were 7°8, 9°5, 
10°3, 12°1, and 13°1 knots, and such care has evidently been taken 
in making them that. but for the after practice of the Admiralty, 
one would have fancied the authorities had planned and carried 
out a series of progressive trials with a definite aim. Diagram 
No. 1 represents the curves formed from them. The horizontal 
scale is, starting from a zero point on the left, divided off into 
knots and tenths of knots, the vertical scale in a similar way repre- 
senting tlie indicated horse power. The speeds mentioned were 
marked off on the scale of knots, and perpendiculars raised from 
them, which were intersected by horizontal lines running from the 
corresponding developments of power marked on the vertical scale. 
Through the points of intersection, marked by small circles, is 
drawn the curves of speed and power. This curve, you can see at 
a glance, shows the development of power necessary to gain any 
speed in the circumstances of the trial and within the limits of the 
maximum and minimum speeds. In a similar way curves of ship 
percentages, revolutions per minute, and Admiralty midsbip 
section constants can be set off. These in the diagram are read by 
corresponding scales at the side. The construction of the other 
speed curves shown in diagram No. 2 do not differ from those 

escribed. 

Before considering the teachings of the curves, a short quotation 
from Mr. Crossland’s paper on the Admiralty trials, delivered 
before the Institution of Naval Architects in March, 1864, will 
illustrate very clearly the failure of the old system as compared 
with that now proposed. In this paper Mr. Crossland deals with 
single trials, or others so regarded, and, curiously enough, among 
them includes one of those iadicated on the curve of the Prince 
Consort. From this series, however, he does not seem to have 

thered any hint as to the solution of the problem he found before 

im, although he saw clearly the shortcomings of the single trial 
system, and sums them upina very pithy and suggestive sentence. 
Speaking of their teachings, he says: ‘‘ They are not always clear 
and ‘definite, and it is very difficult, if not impossible, to extract 
any general doctrine from them.” Mr. Crossland’s difficulty was 
his inability to compare the performances of any two or more ships 
at the same speeds. The speeds differed so|much that he was 
obliged to average the ships in two batches within certain limits, 
and to gather from this very rough method teachings which he 
himself, with great candour, rated very moderately. Now, had 
all the ships investigated by Mr. Crossland possessed curves of 
speed and power like that of the Prince Consort, this difficulty 
would have vanished. Easy and rapid comparisons could have 
been made, and very valuable information would have resulted. 
On diagram No. 1 the curve of Admiralty constants reads equally 
well for Professor Rankine’s augmented surface constants; and 
the reason is, that the quantities in each equation are the same at 
any given speed, with the exception of the area of midship section 
and amount of augmented surface, which, however, being inva- 
riable, do not affect the form of the curve, although they necessitate 
a special scale for Professor Rankine’s constants, which you will 
find in the diagram. Of course, the simple equation for the form 


= K, where V = velocity in knots, 





of the curve alone is, hs 


P = indicated horse power, and K = the height of the curve 
ordinate at the speed taken, Professor Rankine’s formula and the 
two Admiralty formule are all built on this foundation, and 
keeping this in mind will greatly facilitate your comprehension of 
the fallacy that underlies and discredits equally the whole three. 
All the constant curves before you are alike in being concaves to 
the speed scale, and that of the Mecca differs from the others in 
continuing to rise to the end. The others, beyond a certain point, 
fall down. Were the theory of the cube of the speed true, these 
curves would be replaced by straight lines. eir curvature, 
therefore, shows you the departure in each case from this theory. 
Of all the curves that of the Mecca, which the firm of Messrs. 'h 
and J. Inglis have kindly permitted me to use, is the most worthy 
of note ; for its curve of = and power can be expressed through- 
“46 


out by the formula afd =K; that is to say, the indicated 


horse power in this case varies as the velocity carried to the 2°46th 
power. This is a good “| from the cube of the speed ; and the 
others are even further. he Prince Consort’s variations begin 


with VOU = K, and end with bh 


nearly from the square to the fifth power of the velocity. Yet, in 
spite of these easily ascertainable facts, students are still taught 
from pro essional chairs that the power required to drive a steamer 
varies as the cube of the speed. Let us hope that an end will soon 
be put to this arbitrary and misleading dogma. Of course, a 
steamer might be found having an invariable variation in the cube 
of the speed, as the Mecca has in a lesser power; but it would 
surely be absurd to make such a rara navis a type for all. Sucha 
case is not, however, I believe, the origin of the cube of speed 
theory, but a much less wonderful thing, which can be very easily 
illustrated. Across the Prince Consort's constant curve, if you 
draw any number of lines parallel to the speed scale, the two points 
in which any single line cuts the curve will show two speeds in 
which the developed power varies exactly as the speed cubed. 
Now as any number of pairs of speeds, and at any distance apart, 
even on the Prince Consort’s curve, can be got to fulfil these con- 
ditions, I need say — more to suggest to you how many 
apparently convincing proofs could be found for the theory of the 
ome of the speed. The system of progressive trials explodes these 

roofs, and does no inconsiderable service in this one thing alone. 
Fad the late Professor Rankine been helped by progressive trials 
his genius would assuredly have left us a very great legacy ; but he 
was not, and, asa q , mistook the Warrior a 
proof of his augmented surface formula, while even the limi 
series of trials made in her at the same draught, comprising the 
speeds of 11°04, 12°17, and 14°36 knots, disprove the formula most 
completely. Over the series the constant varies from 20,000 at 
14°36 to something like 25,000 at 11°04—a difference of 25 aap cent., 
and showing that, had the Warrior being tried like the Prince 
Consort, a very similar curve would have resulted, and constants 
far below 20,000 would have been found. 

But further, none of these speed and power formula ever value 
the test ‘ormance of a steamer. The Admiralty, or Professor 
Rankine’s constant curves, excepting the Mecca, all show an 
t point of maximum efficiency where the constant is 


= K; running very 
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highest, is is a mere delusion, and to prove it a curve of con- 


stants the same as the Admiralty midship section constants, but 
with the difference of substituting V* for V%, is set off on the 
i No. 1, _ Its of maximum value is about a knot 
different from that of the other curve. Empirically, of course, 
these constants su} the shipbuilder and engineer with a rough 
comparative value for estimating speeds; and this is very useful, 
but should not be mistaken for a scientific test. The speed curves 
show no speed of peculiar efficiency, unless tested by such arbitrary 
standards as I have just now explained. They go to prove that in 
the individual ship there is, within the present limits of ocean 
speed, no standing out as peculiar and of a distinctly marked 
easier attainment than the others. Were this so there should be a 
distinct break and change in the speed and power curve. In the 
curves of spoon-lined models shown by our president to this 
Association in 1869, marked speeds do occur; but it is to be noted 
that in wave-line models tried at the same time, the same unbroken 
progression appears. ; 
In ane agence trials perfect accuracy should be attained, 
and they will be worthless if this falls below the Admiralty 
standard, which the majority of private trials almost invariably do. 
A perfectly calm day is necessary, as the wind tells enormously on 
the slow speeds. My firm had an example of this lately, and the 
results were very abnormal. Each mean speed and power should 
be the result of ten consecutive up and down runs, and the great 
aim is to equalise the development of power on the ten runs. This 
throws an increase of work, over and above his duties of controlli 
the observing staff, on the head of the engine-room. I am inde 
to my friend and ner, Mr. Brock, for the care with which he 
has carried out this part of the Sy megan and also for very 
valuable advice. Our president is helping us greatly with his 
model experiments. hey are essentially progressive, and by 
means of them he has discovered that most fruitful truth of the 
ratios of dimensions to speeds. We cannot very well hope to dis- 
cover as much from the mile progressive trials, but we know this, 
that for our present use they will supply important knowl 
and that if ever a true formula for estimating speed is to be dis- 
covered, it will be from their information, coupled with and 
checked by those model experiments of our president—which in 
themselves are alone sufficient to condemn thé old and misleading 
statical system of trials, and to impel us, by an honest and worthy 
spirit of emulation, to add to them a parallel series of experiments 
under steam. 








CHROME STEEL.* 


By Gen. Henry B. Carrjneton, U.S. Army, M.A., LL.D., 
Prof. Military Science and Engineering at Wabash College. 

THE report of the Committee upon Steel invites a statement of a 
new alloy of iron with the oxide of chromium, which affords a steel, 
having strength, ductility, elasticity and uniformity unknown to 
the best of English or German steel. 

While the labours of Huntsmann and Heath made the crucible 
cast-steel to surpass old forms of blister and shear steel, the use of 
chrome is a still greater advance towards a perfect metal. 

Chromium unites with the iron. It is a metal, while carbon is 
not. It has little or no affinity for oxygen, and is not affected by 
excessive heating, while carbon, which has affinity for it, is liable 
to be burnt out of steel by excessive heat. Such is the opinion of 
Capt. James B. Eads, engineer-in-chief of the St. Louis bridge over 
the Mississippi river, the largest steel bridge in the world. Its 
tensile strain is 198,970 pounds to the square inch, while the 
highest strength given in ‘‘ Percy’s Metallurgy,” page 870, is 132,909 
pounds per square inch, 

For forging, it may be heated to almost a white heat without 
fear of injury: in fact, it is desirable that it be worked at a high 
heat, except in punching, which should be done at a mild heat. 

For tempering, the steel should be dipped at a low red heat, as 
seen in the rom 4 All tools forged from a large body to a small 
edge should be allowed to cool off after forging, and be re-heated 
for tempering. The interior of the tool retains the heat at which 
it was forged after the exterior surface has cooled, and is too hot 
to put in the water for tempering, as it is liable to crack. 

For annealing, heat uniformly to a low red heat, and cover well 
in any of the usual annealing substances. 

For welding, heat, then lay the pieces together, and tap quickly 
and lightly, until they adhere, then gradually increase the blows 
until the weld is complete. 

To harden well, is to harden at the lowest heat at which it will 
take temper. 

A simple method of arriving at the proper heat for hardening is 
to place the end of a bar in the fire and heat it. Take it out, and 
note the different degrees of heat the whole length of the heated 

rtion ; then plunge into cold water. After cooling, break off a 

ittle at a time with the hammer, across the anvil. If the point of 
the bar has been too hot, the grain will show at first coarse and 
granular, gradually becoming finer, until you reach the point where 
the bar was heated toa dull red ; and then the grain will be found 
fine and fibrous ; and the steel, harder, stronger, and tougher than 
when the heat was greater. The point where the fine fibrous grain 
appears was at the proper heat when dipped, and that is the heat 
required for successfully hardening tools from chrome steel. 

ixhaustive tests have been made of this steel in the United 
States, both at West Point foundry and at the Washington Navy- 
yard. 

Chief Engineer Fithian, U.S. Navy, in a report to Admiral 
Gciihetmah, states ‘‘ that this metal performs three or four times 
more work than the best tools of carbon steel. It has uniform 
textures whether in large or small masses; it can be welded and 
worked with the same heat and ease that wrought iron can, and 
can be made into all the various forms required for machinery 
without danger of being destroyed by over-heating.” 

The chromium is found as an oxide, and may be combined with 
ordinary iron, or with the Bessemer, and in all places and relations 
it gives a new and permanent value to the product. 

Toughness as well as hardness comes from graded heating, and 
it is submitted that the test of a large ingot by the manufacturers 
of large ordnance may lessen the weight of guns while increasing 
their efficiency and safety. Unfortunately, the appropriation of 
but 40,000 dols. by the United States Congress allows ne test upon 
a scale commensurate with the value of the product, 








Society oF ENGINEERS.—Arrangements have been made for a 
visit of the bers and iates of the society, on Monday, the 
13th instant, to the Southwark and Vauxhall Waterworks, and to 
the Grand Junction Waterworks, both at Hampton, by permission 
of Messrs. J. Quick and Son, the engineers to the wor After 
leaving the above works, the visitors will proceed to inspect the 
West Middlesex Waterworks, (which are adjacent) by permission 
of the directors of the West Middlesex Water Company. 

MANUFACTURE OF BricHt Tin IN America.—As we have 
already suggested, Messrs. Rogers and Burchfield of this city have 
begun what promises to be the first successful venture in the manu- 
facture of bright tin plates in this country. We do not mean by 
this to state that bright tin has not been manufactured in this 
country, but we intend to state that up to this time the cost of 
making iron sheets suitable for tinning has been so great as to place 
it entirely out of the power of our American manufacturers to 
compete in price with the foreign, As a result we imported in the 
fiscal year ending June 30, 1874, 1,511,776 cwt. of tin plates, valued 
at 12,992,923 do! Messrs. Rogers and Burchfield, however, by 
taking advantage of the facilities for producing an extra quality of 
iron in the puddling furnace by the use of natural gas and blast, 
are enabled to make out of our ordinary pig iron sheets suitable for 
tinning without the use of an ounce of charcoal. They are i 
at present 30 to 35 boxes per day, and are meeting the prices o! 
English tin, and furnishing a better article.—Pittsburgh American 
Manufacturer. 
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RAILWAY MATTERS. 
railroad workmen in South Carolina have invented a rear 
light for trains, which, by a change of colour, shows whether the 
train is moving or standing still. : ; 

SHORTLY before two o'clock yesterday morning Lancashire 

oods train ran into a stationary goods train on the Manchester, 
Sheffield, and Lincolnshire Railway, near the Sheffield Victoria 
station. The down mail train from London to Liverpool had 
fortunately just passed the spot. Considerable damage was done 
to the rolling stock, and both lines were blocked for several hours. 

Dur1NG the month of June the progress made at the St. Gothard 
Tunnel was 214°30 metres, of which 99°30 metres were driven from 
the north side at Goeschenen, and 115 metres from the south at 
Airolo. The following shows the position of these works at the 
30th June:—Length driven from north side, 2217°50 metres; length 
driven from south side, 1976°50 metres; total length driven, 
4194 metres; remaining to be driven, 10,726 metres ; total length 
of tunnel, 14,920 metres. 

THE Philadelphia Public Ledger says —:“‘ The fact is well ascer- 
tained that there are now held in Europe over 250 millions of 
dollars of discredited American railway bonds. Ona large part of 
these no interest at all is paid, and many of the companies aim 
them are in actual bankruptcy. This is certainly a great natio’ 
misfortune. We are, by our situation, our condition, and, it may 
be said, by habit as well, a borrowing people. Not that we borrow 
to pay expenses, but we borrow to do business with, and we are so 
circumstanced that, with reasonable prudence, we can afford to 
use borrowed capital. We have many advantages in natural re- 
sources, and many more in the energy, self-reliance, ingenuity, 
and acquisitiveness of our people of every class, All these enable 
us to take the capital of the European, pay him a somewhat better 
rate of interest than he can get at home on equal security, and so 

- enjoyitasto haveareasonable profit left. Anything which prevents 
our getting this capital interferes with our business. The present 
heavy default abroad will do much to limit our credit with foreign 
capitalists, especially in connection with railway enterprises, a 
branch of business which has been overdone, and, in many 
instances, on corrupt purposes, now fully exposed.” 

THE chairman of the Great Western Railway Company, says the 
Pall Mall Gazette, is not able to console us with information that 
any great ay td has been made towards the prevention of railway 
accidents by the adoption of an improved brake system. At the 
half-yearly meeting Sir Daniel Gooch said that “‘the com- 
pany had been trying experiments with new brakes. It was 
well known that a Royal Commission had. been instituting a very 
elaborate series of experiments, and it would be very unwise to 
embark in any large outlay until they had an efficient brake. He 
had seen none of the recent inventions to which there were not 
grave objections. He did not believe that any of the mechanical 
contrivances which had been suggested could be es to the 
trains without a great risk of increasing the number of accidents.” 
Thus it seems that until we get a perfect brake we are to have no 
improvement on the present system, which is quite incapable of 
mastering the impetus of heavy trains in motion. Moreover, when 
we do get the perfect brake, Sir Daniel Gooch tells us, it will 
increase the risks of railway travelling. Are we to assume, then, 
that the Royal Commission is searching for something which when 
discovered and applied will do mischief? Such is not Mr Bram- 
well’s opinion. is eminent engineer di ‘Railway Safety 
Appliances ” at the British Association meeting on Monday hy 
He asserted ‘‘ that a train might safely be stopped in fifty y if 
a brake could be found to do it, and gave his judgment on the 
balance of advantages in favour of intrusting the person who 
worked it with a powerful brake.” 

Art the half-yearly meeting of the Midland Great Western Rail- 
way Company of Ireland, the chairman (Sir Ralph Cusack) 
said—‘‘ We recommend to you to-day a dividend of 4 per cent. 
As compared with that of June, 1874, this is a dividend of i per 
cent, in excess. We carry over to the credit of next year £2/00 
more than we carried over this time twelve months. Our shares 
have risen 12 per cent. since this day twelve months. In the half- 
year our receipts from passenger traffic were diminished by £1848, 
as compared with the preceding half-year. The reduction in 
passenger traffic has been very general on most lines. It may on 
this liae be owing in some respects to our having adopted a system 
of extending our return tickets. I am certain, however, that even- 
tually it will be proved that even in a mage f int of view we 
were right in recommending the adoption of the system. The 
number of first-class passengers was reduced by only 304. In 
second-class there was a reduction of 2495 in number and £758 in 
money. If this reduction in second-class passengers keeps going on 
we will not be at the trouble of recommending you to abolish the 
second-class, for it will abolish itself. The number of second-class 
passengers had fallen off in three years from 68,000 to 44,000 in 
round numbers, whereas the first-class increased from 44,000 to 
49,000, and the third-class from 266,000 to 348,000. The result, 
however, has not been a loss,\the passengers going in first and third. 
The cattle traffic was in the commencement of the half-year bad, 
but as the half-year advanced it improved. Since the present half- 

ear commenced the cattle traffic promises well. Our great increase 
been in the goods traffic. In goods traffic the tonnage of goods 
exceeded the tonnage of last year by 11,080 tons, while the receipts 
exceeded it by £4891 15s. 7d.” 


THE Panama Star and Herald of July 6th says :—‘‘ A report on 
the condition and progress of the Costa Rica Railroad drawn up by 
the director, William Nanne, in May last, and presented to the 
Minister of Public Works of the Republic, is published in the 
Official Gazette. The report relates to the progress of the railroad, 
which, since May, 1874, has had devoted to it every effort tending 
to preserve what had been accomplished, and to carry out the 
obligations of the enterprise arising out of the contract with Mr. 
Keith. The state of the road at that time, that is to say, when it 
passed into the hands of the Supreme Government, was as follows: 
—According to the statistics given there were 344 miles finished, 
over which trains were running, 144 miles were ready to receive 
the rails, 24 were being gute, five were without any construction 
going on, and 64 miles were cleared of trees. At present there are 
on the east side of the line 224 miles between Limon and Matina 
open to traffic, and on the west side from Alajuela to © ‘0, 27 
miles, The 13 miles to the west of Matina, and about ten miles to 
the east of Cartago, are levelled and cleared. The existing camps 
on the line and the plant have naturally suffered from the work 
being suspended. Towards the Atlantic, on the coast lands, the 
line, on which a certain amount of traffic is carried on, as well as 
the bridge of Moin and the swamps, uire some repairs which 
can be effected without much cost, but which, unless done shortly, 
will cause a greater expense in the future. In eighteen months 
there have passed over the road from Alajuela to Cartago 157,757 

rsons, yielding an income of 126,610 dols. for passengers and 

0,433 dols. for freights. In spite of the severe rainy seasons of 
Costa Rica, and the great number of animals which are continually 
traversing the road, it is satisfactory to know that as yet no 
accident has occurred, and is also a proof of the prudent manage- 
ment of the trains. Each locomotive in service has passed over 
monthly, on an average, a distance of 1500 miles at a cost of about 
500 dols. for keeping up repairs. On the 1st of November, 1873, 
the time when the Government took charge of the road, there had 
been received on account of the old contract 5,916,125 dols. Since 
that date the Government has advanced 962,928 dols. amountin 
in all, with other incomes, to a total of 1,413,389, dols;, all 
which had been dedicated to the work ing to the statement 
tm in the report. In the month of May last the Costa Rica 

ilroad, for , freights and tel received 10,916 dols., 

that for the month of April being 907 dols. In the month of 
May, 1874, under the old tariff, 8154 persons used the line, pro- 
ducing 8374 dols., while in the same month of 1875 there were 
14,555 passengers,” 








NOTES AND MEMORANDA. 

Tue centre of the population of the United States is said to 
have travelled westward, keepi i near the thirty-ninth 
parallel of latitude, never more than twenty miles north, 
nor two miles south of it. In the eighty years it has travelled 
only 400 miles, and is still found nearly fifty miles eastward of 
Cincinnati. 

THE discovery of plate glass, it is said, was accidentally made in 
the year 1688 by a man called Thevart. It is attributed to the 
breaking of a pot containing some of the melted material, a portion 
of which flowed under a large flat stone, which, when subsequently 
removed, was found to cover a plate of glass. A patent was soon 
obtained and works were established in Paris, 

THE exact period when the art of manufacturing glass was first 
introduced into England is not easily determined. The finer sort 
of window glass was made at Crutched Friars, in London, in 1557. 
The first flint glass manufactured in England was at Savoy House 
in the Strand, and the first plate glass, for looking g coach 
windows, &c., at Lambeth, in 1673, by Venetian workmen brought 
over by the Duke of Buckingham. 

THE glass trade was introduced into Stourbridge, about 1537, by a 
small band of Hungarian refugees, who established themselves on 
an eminence just outside the town, known to this day as Hun, 
Hill. Hennezel, Tyttery, and Tyzark were among the leaders, and, 
owing to their ingenuity, the existence of abundant fire-clay, 
adapted for glass pots, together with the liberal supply of mineral 
fuel then known as “‘sea coal,” first suggested the advantage 
offered by the district as an important centre for their work. 

AccorDING to Winkler there are at present four aluminium 
manufactories, which produce ahout 35 cwt. per annum. Of this 





quantity 20 cwt. goes to France and 15 to England. Aluminium 
is also made in Berlin. The price for a number of years has been 
£2 8s. to £3 per lb. It is not probable that it will be produced 


cheaper than that. This fact, with its unchangeability and light- 
ness, being three times lighter than copper, four times lighter A 
silver, and seven or eight times lighter than gold, renders it excel- 
lently adapted to coin, especially as it is easily coined. 

Ar the recent meeting of the American Association for the 
Advancement of Science, Professor Lovering described an acoustic 
method of measuring the velocity of electricity. He stated that 
a wire from Cambridge to San Francisco, thence back through 
Canada to Massachusetts, about 7200 miles in all, transmitted a 
m in two-thirds of a second, and that some of this time was 
peers through thirteen repeaters. The system proposed consisted 
in utilising the vibrations of tuning forks, which may indicate 
intervals of one ten-thousandth of a second, or even less, 

“Mr. W. A. Nicno.as, Australia, writing to a contemporary, 
says :—-As nearly all children are photographed in white 

and the faces are a great deal tanned through exposure to the sun, 
I have found a useful help in a 1 wax match. If I have been 
unable to get full exposure through the restlessness of the little 
sitter in dull weather, by lighting a match and holding it just 
under the face only, so as to make that part of the plate hot 
during development, it is astonishing the increase of detail I get. 
There is no danger of the plate cracking through uneven cipention, 

WHEN tellurium is dissolved in concentrated sulphuric acid b 
the use of but little heat, a red solution is obtained, from which 
water precipitates black tellurium. If the solution of. tellurium in 
commnieated acid is boiled a mage time, sulphurous acid is 
copiously liberated, and there is uced tellurous acid, which on 
concentrating ises out, lenium reacts in the very same 
manner. The solution, if not too concentrated, may be boiled a 
long time without change, when suddenly a violent evolution of 
sulphurous acid begins and selenous acid goes into solution. 
Prof. Dr. Hilger says that in this respect both elements coincide 
with sulphur. 

In the transactions of the American Association ‘for the Advance- 
ment of Science, occurs the following note :—‘‘ Prof. J. W. 
Langley, of the Western University of Pennsylvania, at Pittsburgh, 

resented an essay on ‘Carbon Determinations in Iron and Steel,’ 
escribing an improvement of his upon the usual processes. His 
improvement consists in finely dividing and sifting the iron or the 
steel, then treating it with a solution of sulphate of copper in the 
cold, which afterwards is heated. The residue is not treated for 
removal of the copper, but the whole (copper and carbon) is 
dried and then burned in a stream of air or oxygen, in a porcelain 
lute, at a pale yellow heat. This is a considerable abbreviation of 
time, as well as a security for increased accuracy.” 

Any pigment which approaches in beauty the fearfully poisonous 
Paris green certainly deserves attention. e Scientific American 
says, one of these is said to be an hydrated oxide of chromium, 

repared in a peculiar manner and known as Guignet’s green. We 
voubt the statement that it is not poisonous; but it is, at all 
events, far more harmless than Paris green, or any other arsenical 
colour. It is prepared on a large scale by fusing together, on the 
hearth of a suitably constructed flame furnace, at a dark red heat, 
three parts boracic acid to one part bichromate of potash. The 
mass swells up, much oxygen gas is evolved, and the substance is 
finally converted into a ap ee gp double salt, a borate of 
chromium and potash. By = washing with boiling water, 
it is decomposed with hydrated oxide of chromium and a soluble 
borate of potash. After suitable washing and very fine grinding, 
this oxide of chromium has a most beautiful shade of colour, covers 
well, stands the air and light, and is only attacked by boiling con- 
centrated acids. On asmall scale, this green pigment may be pre- 
pared ina porcelain crucible. 

AccorDING to the Bérsenzeitung, the two parks of siege artillery 
which were lately attached to the German army are now being 
completed by the addition of sixteen ammunition transport 
columns to each of them. Each column will consist of forty-six 
ammunition wagons, six rack wagons, a field smithy, and some 
baggage and forage wagons ; it will be commanded by a captain or 
first lieutenant of the transport corps of the landwehr artillery, 
and, besides the drivers, a fireman and thirty artillery soldiers will 
be attached to it. In addition to the guns belonging to each park, 
a certain number of the 15-centimetre coil guns, now placed in the 
German fortresses, will be made available for siege purposes. The 
range of these guns is 10,000 paces, or nearly a German mile, and 
they are loaded with 6°2 kil mes of prismatic powder ; they 
are specially adapted for bombardment, and are very effective for 
shrapnel-fire at great distances. There are now fifty of them at 
Metz and forty at Mayence. The carriages for the siege-guns have 
been newly constructed of iron, in accordance with the recom- 
mendations of the German artillerists, based on the experiences of 
the late war. One of the parks of siege artillery will be kept at 
Spandau, er with all the necessary equipment, and 
the other will be divided between Coblentz and Posen. The 
Birsenzeituny believes that the artillery matériel now pos- 
sessed by Germany is far more effective and more ready for use 
at the shortest notice than that of any other European army. 
As to the number of troops which Germany can bring into the 
field in case of a war, it appears by the latest returns that 10,000 
fully trained men are added yearly to the first-class depét reserve, 
and as the period of service in that class is seven years, this is 
equivalent to a force of 112,000 men. The yearly recruiting is 
estimated to produce 130,000 men, or 1,560,000 for the twelve 
years’ service ; but the number actually recruited, making ample 
allowance for deaths, invalids, &c., is 10,000 more, so that the total 
force of regulars and reserves amounts to 1,680,000. The war 
establishment, however (exclusive of officers, su: , and clerks), 
is only 1,270,000. This leaves, her with the d reserves 
above mentioned, a surplus of 522, men, or, deducting 120,000 

casualties, a force of 400,000 men at least available for sup- 
lementing the fixed war establishment. From these figures the 
Dporsenceite concludes that in the event of a war Germany will 
pwards of 1,600,000 trained soldiers at her disposal, besides 








MISCELLANEA. 


THERE are about 25 establishments in the State of New York 
for making iron by the Catalan process, and two new concerns have 
commenced work within the past year. 

THe total number of who used the M itan 
(Underground) Railway in the last half year was 23,543,567. e 
—_ _ £210,410, representing an average fare per journey 
of 2° 

THE manufacture of clothes-pegs in the United States is carried 
on on a large scale, one factory alone, at Olean, New York, turni 
out 55 bushels of pegs, containing 600 to the bushel, or a total o' 
33,600 , in ten hours, One of the workmen ran 600 pegs 
through the lathe in five minutes. 


Apout two o’clock on Wedresday morning the mail steamer 
Duchess of Sutherland, from Dublin, ran into the steamer Edith 
outside Holyhead Harbour, and sank her. There were eighty r~. 
sengers, chiefly Irish labourers, on board the Edith, and all o 
them were saved ; but a fireman and his brother were drowned. 

A VERY interesting series of tables have been pwblished by the 
glass vig | of St. Gobain, illustrative of the changes in the 

rice of glass. In 1702 the price per square metre of glass was 
65f.; in 1802, 205f. ome metre ; in 1835, 127f. per metre; in 1856, 
6lf. per metre; in 1862, 47f. per metre; and in 1865, 60f. per 
metre. 

THE consumption of gas in Paris has considerably increased 
during the last twenty years. In 1855 it amounted to 41 millions 
of cubic metres for Paris and the suburbs; in 1869, 145 millions ; 
and in 1874, 161 millions. The city of Paris, which, by a new 
convention, participates in the profits of the General Gas Lightio 
Company, has this year alone received nine and a-half millions o! 
francs as its share. 


A VIENNA paper states that the Emperor of Austria has recently 
inspected a t of ambulance carriages, which have been con- 
structed at the expense of the Knights of Malta, and are now 
exhibited at the Eastern Railway Station at Vienna, by order of 
the Grand Prior of Bohemia, ‘The train is composed of ten car- 
riages, each capable of ing 100 wounded persons, and it is to 
serve as a model to other railway companies, in case of need, for 
converting existing vans into commodious cars for the’ 
carriage of the sick and wounded. 

THE following is a statement of the division of labour among the 
operatives in the British Isles :—Number of persons employed on 
textile fabrics, 1,054,947 ; metal manufactures, 180,660 ; leather, 
8692; chemicals, 49,987; articles of food, 31,255; building, 
20,823; paper, 37,422; miscellaneous, 211,522; total, 1,595, 
pen sm g the number of American tire, 2,555,314, with the 
number of British operatives, 1,595,288, we find that there are 
960,026 more operatives in the United States than in Great Britain. 
—Paper Trade Journal, 


THE recent discovery of extensive iron deposits in the San 
Gabilan range of mountains in California, and the known existence 
of vast iron fields in other secticns of the State will, it is thought, 
create a new interest there in the manufacture of this metal. 
re California paid about 10,000,000 dols. for iron, and nearly 

f as much more for its transportation from eastern and foreign 
factories. The chief obstacles in the way of the manufacture of 
the metal on the Pacific coast have been the lack of suitable coal 
and the high price of labour. The latter trouble is likely to be 
removed by skilled labourers, who are crowding thither from the 
idle furnaces of the east. 


A NOVEL method of propelling canal boats has lately been intro- 
duced in Belgium, as follows :—The towpath is laid with a single 
rail, weighing some 16 lb. to the yard, and fixed on traverses a 
little more than three feet apart, ¢ locomotive has four wheels, 
two of which are placed directly along the axis of the vehicle, one 
in advance of the other, and the others one at either side, The 
first pair are directing and the second driving wheels. The direct- 
ing wheels are grooved and fit the rail; the others have rubber 
tires, which give purchase on the macadamised road, and which 
press thereon to the extent of 0°07 lb. to the square inch. By 
means of a simple mechanism, the weight of the machine may be 
thrown upon either the driving or directing wheels at will. In the 
former case the maximum and in the latter the minimum, of 
adherence is obtained, to suit the conditions of a loaded or an 
empty boat, There is but a ~— road, with rotary engines pro- 
vided at suitable distances. Each locomotive tows one t; and 
when a meeting takes place of two travelling in opposite directions, 
the a change boats and retrace their paths. e locomotives 
weigh four tons each, and travel about three miles an hour, with 
full boats carrying a cargo of 150 tons each. 

‘Tr is commonly denied,” says Capital and Labour, “ that any 
large proportion of the funds raised by trade unions is devoted to 
strikes, At the recent meeting of the British Association in 
Bristol, this denial was strongly made by several trade union 
representatives. A singular commentary upon this is furnished by 
the report of the proceedings of the Miners’ National Association, 
held last week at Saltburn-by-the-Sea. The auditors’ reports show 
that the contributions had been £3193, and levies £17,917, making 
the total receipts, with the balance in hand, £22,862. This sum 
was less than the expenditure by £281 of the total expenditure, 
that for the association proper was £1566, whereas the payments 
on account of the Welsh strike were £13,274, and on account of the 
Warwickshire strike £8303. Unfortunately, in all the unions the 
contributions are paid into one common fund, out of which benevo- 
lent disbursements, and those for strike pay and political trade 
purposes, are all made. It cannot be too strongly insisted upon 
that the funds should be kept distinct, so. that a workman may 
make his election to contribute for one or more purposes. It is, 
however, grossly unfair to the careful and saving that their pro- 
vision for old age should be swept away by the money having been 
devoted to other purposes.” 


THE Osborne, Royal paddle yacht, now in dock at Portsmou' 
has a large number of workmen employed in painting, gilding, an 
otherwise decorating her for the approaching Indian tour of the 
Prince of Wales, Like the Serapis, she is painted white, with 
gold ornaments, but the beauty of her appearance will be decidedly 
ermhanced by the scarlet of her paddle-wheels and the dark blue of 
her boats. The Serapis is undoubtedly a magnificent floating; 
palace, but her exterior suffers to a certain extent, from an wsthe- 
tic point of view, through the exceeding simplicity of her gilt: 
moulding and the light colour of the gold employed Roseen. It is: 
expected that both ships will have all their availabl d 
tion taken up by the necessary suite and the probable guests of 
the Prince. The 25th instant is definitely fixed as the day om 
which the ships are to leave Portsmouth ee Venice, His 
Highness will embark there on board the Osborne, and it is not 
yet decided whether he from her to the Serapis as soon as the 
depth of water allows of the approach of the latter ship, or whether 
he will proceed in the Osborne to Corfu, where he is to meet the 
King of Greece, instead of at Athens, as previousl 
The Osborne can be got ready for sea on the date above named 
without any difficulty, as the only works of importance now being 
carried on are the improvement of her ventilation and the fitting 
of a distillin Cs for fresh water, both of which will be 
finished in a few days. It is curious to note, by the by, that in 
spite of the introduction into our navy of the complicated in- 
ventions of Grant and Normanby, the Osborne is being fitted with 
a plain flat tube, extending for about 40ft. along her keelson, which 
is the original crude idea of a fresh water manufacturing appara- 
tus, first applied to men-of-war some five-and-twenty years ago. 
The reason is that condensers inside a ship make it hot, and con- 
densers outside do not. Stores of Nixon’s navigation coal, the 
only sages + Dog wm kind, have been d to the various 
places which the two vessels are to call at. The Osborne, although 

for continuous ocean 





tolerably + “+ was not mag 
service, so the Serapis is to carry su arious descriptions, 
including fireworks, for her. —" 
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MESSRS. ASHBY, JEFFERY, AND LUKE’S HAY- 
MAKER.—JEFFERY’S PATENT. 
Tus machine was worked with much success at Taunton, and 
the Royal Society’s judges awarded it the first prize. Much of 
this was due to the novelty which we described at the time, viz., 
the hood in front of the machine as illustrated in Fig. 1. This 
hood, A A, is fitted to cover a little more than one-fourth of the 
circle described by the tines of the forks as they revolve when 
shaking the hay. As this hood is made of thin wood, zinc, or 
galvanised iron, the circulation of air which is produced by the 
rapidly revolving forks of the machine is converted into a hori- 
zontal stream, whereby the hay is more effectually delivered. 
The galvanised wire netting hoods which have hitherto been placed 
at the back of the shafts did not have this effect; as the hay often 
hung to them and fell in front to be shaken over again, or it 
clogged the machine. Then again, the delivery of the bulk of the 
hay was in a perpendicular direction, the result being that much of 
it fell on the shafts or horse’s back. This was a serious incon- 


























venience and increase of labour when the wind lay in the direc- 
tion the machine was travelling, which was sometimes necessarily 
the case, as a cross wind could not always be taken when it had 
shifted after grass had been cut or the course of the hay being 
dealt with had been arranged. With this closed hood, however, 
the wind makes no material difference, be it before, or behind, or 
across the machine, for as it is converted into a horizontal stream | 
it drops the gear behind a few feet more or less distant after the | 
machine has passed on. Fig. 1 is so plain in itself that no elabo- 
rate description is needed to make it intelligible. But we may | 
direct attention to the excellent arrangement of the shaft iron 
and shaft B, for raising or lowering the tines of the forks as car- | 
ried behind to their work. 
The closed hood of this machine has been objected to on the | 


ground that the seed is thrashed out of the hay more than it 
otherwise would be. After watching it closely when at work for 
some time we could not detect that there was any sound reason 
for this opinion. If any thrashing that is injurious takes place, 
it is by the striking of the hay with the tines of the forks as 
they rapidly revolve. Besides hay should be cut when the first 
blossoms appear, when the juice is converted into sugar in the 
stem instead of being elaborated into starch and deposited in 
the seed-pods. If any great loss should arise from thrashing, 
therefore, it is an error of judgment on the part of the owner of 
the grass, or the season is at fault, rather than the machine. 

Fig. 2 is almost equally plain. The axles of the travelling 








wheels and the frame they carry are clearly shown, while the 
main axle, A A, is as plainlydrawn. This main axle is supported 
at both ends by the frame carried on the axles of the 
travelling wheels. The ends of this carrying frame are called 
drum-heads. To these are fixed side-irons for attaching the 
shafts, as shown in Fig. 1. Around the main axle, A A,a 
barrel, Bb B, revolves. This barrel carries the fork arms, and it 
is by the way in which this drum is put in motion or stopped 
that the efficiency of the shaking powers of the machine is ac- 
quired. In the first place a cog-wheel is fixed on the hub or 
nave of the travelling wheel. As this revolves % is made to 


| work a pair of pinions cast together. These have a sliding 


motion on a fast-key or feather. The revolving drum is put in 








motion by the cog wheel and pinion as the machine advances, 
and when it is required to put the machine out of gear the 
sliding pinion is withdrawn and becomes idle. But as a back- 
ward as well as a forward motion is required in these machines, 
another double pinion is empleyed. This works on a bottom 
bolt. One of the cog-wheels of this pinion is always in gear with 
the driving cogs on the travelling wheel. Thus, when the double 
sliding pinion is withdrawn from the driving cog-wheel, and the 
large cog-wheel of the sliding pinion is geared with the other 
cog-wheel of the double pinion, the action ef the forks is re- 
versed. These pinions are shifted as required by a lever, for the 
reception of which at the time a change is being made, there are 
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three notches. According as the lever is in ene notch, the 
machine is set for the forward or tedding motion; in the next it 
is out of gear altogether ; and in the third notch it is set for the 
backward motion. This lever is jointed, and when it is left to itself 
it falls and the gearing remains locked till shifting it is again re- 
quired. This self-lockirg is a perfect safe-guard against injury 
by negligence or want of skill on the part of the driver. The 
use of spiral springs as shown, one open and the other as closed, 
DD, for locking the forks, either when open for work or when 
closed for travelling or resting, is an excellent arrangement. By 
this means the spring is always at rest, except at the moment the 
position is being altered, and therefore the spring loses none of its 
power or elasticity. 
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COXHEAD’S 


Tue sinking of the Mistletoe, 
the Van and the Edith, all 
ing the question of fitting 
vessels with bulkheads so as to 
render them practically unsink- 
able, prominently before the 
public at present. But as ships 
are the habitation of their crews, 
communication must be made 
between the different compart- 
ments by means of water-tight 
doors, which, with the present 
arrangements, take a consider- 
able time to close. An hydraulic 
method of doing this has been 
invented by Mr. Coxhead, and 
fitted by him to the Imperial 
German ironclad ship Deut- 
schland. Our illustration shows 
this gear, as well as another 
proposed by Mr. Coxhead which 
is automatic in its action. 
In order to open the door, the 
lever F is placed in the position 
shown in the figure, and the pump 
set to work by means of the 
rod L and lever K, water being 
thereby forced into the cylinder 
B, at the lower end through Q 
and R, which causes the piston to 
rise, carrying the door with it. 
When it has attained its maxi- 
mum height, the pawl D° falls, 
and clasps the ends of the clips 
D. These clips embrace the 
piston-rod below theshoulder, and 
thereby support the weight of 
the door independent of the water 
under the piston, which alone is 
sufficient to do so. In order to 
lower the door, the lever F is 
reversed by means of the rod H, 
which at the same time raises the 
pawl D? and releases the clips 
D. The door then descends 
by gravitation, the speed being 
regulated by the diameter of the waste-pipe S. The tube N, by 
its attachment to the door at T, ascends and descends with it, 
causing a flat twisted bar to make a half-turn in 6ft. This bar 
is provided with a bevel-wheel at its upper end, geared into 
another bevel-wheel on the spindle of the pointer in the index 
M. Thus the pointer is moved round half a circle by the ascent 
or descent of the door, and indicates whether it is open or shut. 
The door on the Deutschland is 6ft. high and 4ft. wide, and 
weighs about 9cwt. The time occupied in closing the door is 
14 seconds, and the time required to raise it is 34 minutes, and 
can be performed by a single lad. It may be remarked that 
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should it be necessary to arrest the door during its descent, it is 
only requisite to close the cock F, when the piston is at once 
supported by the water underit, and remains suspended. The pump 
being well below the water-line of the vessel, it is always charged 
with water, For ships of light draught, where it is still desired 
to keep the pump below the water-line, the cylinder B may be 
fixed upon the door itself, a bracket with the cock and pump 
being fixed on the bulk-head, thus keeping the apparatus some 
5ft. lower overall. Fig. 2 represents the gear fitted with a float, 
as proposed for merchant-ships. It is thus rendered self-acting, 
and requires no attention from the crew. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl. oo ypinions of our corre- 











DISC DIAGRAMS. 

S1r,—I beg to enclose a plan of indicating steam engines that I 
think is worthy of some attention from those interested in their 
performance. 

Fig. 1 is an elevation of the disc indicator as converted from a 
common one by me. Instead of the usual barrel a disc A is used, 
thus exposing a rotary plane instead of a rotary cylinder to the 
pencil, The disc A is on the same shaft as the pulley B, and the 
latter receives the motion from the 
engine to be indicated, having a re- 
turn spring C. The diameter of 
pulley B is such that it will move 
the disc A exactly half a revolution 
when connected to the engine—also 
the disc A can be moved in relation 
to the pulley B exactly half a revolu- 
tion by means of a radial slit and 
pinching screw at D. 

Let now the pencil of the indicator 
be applied to the disc A, and the 
string to the engine in the usual 
manner—the indicator cock being 
shut—the =< will trace a semi- 
circle, which will be the atmospheric 
or datum line of the diagrams, or 
path of crank; next complete the 
cards in the usual way from both 
ends of the cylinder. ‘ter this the 
disc A can moved round half a 
revolution, and two other cards 
taken on the same paper—but the 
object sought for in this operation is 
not to increase the number of cards, 
but to place one pair of them ina 
geometrical position with regard to 
7, agen for a smote y += 
of the engine. Either of the pairs 
of cards 7. now be selected = 
ascertaining the mean pressures, an 
the cards for the front and back ends 
of the cylinders are placed in proper 
position corresponding to the crank 
circle of the engine. 

We have now the means of find- 


and piston corrected for obliquity of 
rods for each half soveiation ofthe 
engine, as is shown at Fig. 4. This 
information cannot be ascertained 


geometrical tests— 
these tests are em Sm 
B ’s book on “T! Indicator 











from actual measurement of the engine, and for comparison of the 


methods of a In the disc diagram the atmospheric line 
represents the path of crank—not the length of the cylinder—as 
Flc.2 
SCALE OF INDICATOR ISLB&S.—!/ INCH 








SU 
Ne 
i, 


END OF CYLINDER 





mI MT 
i MK AN it 

Ait De : fh in 
i} } tl 


OF CYLINDER 





STEAM AT BOILER 18 LBS. 
VACUUM 2S IN2. 
AND EVERYTHING ELSE WIDE OPEN- 


fied, and the important ts in the card, such as ing 
shut of slide ports, appear more distinctly defined. The 
steam bution upon the crank pin is often affected by lengths 


of rods beyond what appears in common diagrams ; pro- 
p we ny san or short rods is by the disc method of indicating 
clearly shown. 

In the engines these cards were taken from, the stroke is 18in., 
i ence twice the stroke or disc of datum 


All the points to be deter- 
tum circle to detine the positions 
Pe ‘ i 0 Be aoe held by the four clip spri 

e y the four clip springs 
at the back of the disc A while the cards are taken. 

The knife joint in the pencil-holder is dispensed with, the holder 
is thus shortened and all vibration and chattering of pencil avoided. 
The pencil being held in a brass spring, as shown in Fig. 1, it will 
be seen that most common indicators can readily be converted into 

or common ones at will, as has been done in this case, 

The disc card can be more readily divided for obtaining mean 
pr than ones, as the divisions of a circle are con- 
stant, while the length of the ordinary piston diag is variable. 
Fig. 5 shows a pair of cards divided by a perforated divider, ready 
for measurement; of course measurements for mean pressures 
are taken radially from the centre of the circle or di > 


H. RRISON. 
Hong Kong, June 30th, 1875. 











8ST. PANCRAS IRONWORKS, 

Srr,—A paragraph havi peared in the Standard, headed 
“Sale of the St. Fananes iouebe,” it has been copied by several 
trade journals. We think it right therefore, in order to prevent 
misapprehension, to state that our foundry which was situate in 
the York-rdad—the premises sold by auction—has been removed to 
the works here, where the business in which we are en has 
been carried on for over twenty years, and where considerable 
extensions and alterations are carried out, 

PyE-SmiTH, WHITE AND ELLIOT, Proprietors. 

St. Pancras Ironworks, August 19th, A. 8, CAMERON. 





CARILLONS, 
Sir,—Having recently seen a drawing of a carillon machine and 
a short descriptive article in -your paper, and thinking that the 
subject may be interesting to your ers, might I ask you for a 
little space that I may say a few words concerning continental 


carillons 


To Belgium belongs the honour of having first understood bells as 
musical notes, and of having devised that gigantic musical instru- 
ment—the ‘ a The rise of this music —— — . 
Belgium and at its progress was very t, wonderec 
when they heard sweet music stealing out fon the’ Pelfries, their 
curiosity was awakened, and they took a deep interest in the 
subject. The word carillon is derived from the Italian word 
quadriglio, or probably as we best know it, quadrille, which was 
a moaning kind of tune to which the ts danced, during the 
beautiful summer evenings of Italy. is being the most popular 
music indulged in during the 15th century, it is not to be ered 
at that the bells were made to ring, and hence the name, 
In the 16th century the use of several bells in connection with the 
clocks seems to have been common enough, in the seventeenth 
carillons were found in all the principal towns of ium, and 
between the seventeenth and the eighteenth almost all the finest 
carillons were in use—notably those at Ghent, Malines, Bruges, 
Louvain, and Antwerp. Antwerp Cathedral has sixty-five bells, 
the church of St. Rombaud, Mechiin, forty-four, Bruges has forty 
most beautiful bells and one heavy bass bell, Ghent thirty-nine, 
Louvaine forty, and I believe there are forty bells in the tower of 
Tournay. In England we never seem to be able to get bells to 
ring in tune, and I believe I am correct in a that there is not 
even a peal of bells in all this country musically tuned; in Belgium 
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but in describing the semicircle, the 


the 
diameter of it, or of cylinder is 
The actual length of the steam or lines in these cards are 


extended jn proportion of the diameter to semi-circumference of a 








such is not the oase, and the bells 

, so much so that even hearing tunes 
eight times an hour—they oftentimes ring the half quarters— 
never tires one, It is told of M, Hugo that when staying 
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once at Ghent his rooms were n opposite the tower from 
which incessantly pealed forth the uarters, and half- 
quastese ; notasally csegh I. Hugo could not sleep, but instead of 
irritated or angry, 80 much was he impressed with the 
beauty of the bells that he got up and wrote a sonnet ee of 
them. What a blessing if we could a set of bells like these, 
instead of the horrid noises we are obliged to pay 3 with—in fact 
so bad are many of our bells that they materially alter house 
property in its value by their proximity. 

Some really grand music has at times been performed on the 
carillons, and the name of Matthias Van den Gheyn has become 
immortalised in connection with this style of music. Some of his 
compositions are now published under the name of “‘ Morceaux 
Fugues,” and they are quite equal as far as they go to similar com- 
positions of Handel or Bach, at the same time that there is a kind 
of wild poetry and tenderness about them peculiarly their own. In 
the year 1745, there was held at Louvain a competition for the post 
of carrilloneur to the town. Matthias Van den Gheyn was by the 
judges unanimously elected, and the following were a few of the 

ieces performed on the vecasion: ‘‘ Caprice,” “‘La Bergerie,” 
‘La Folie d’Hispanie” and one ‘‘andante.” It is a great pity 
that in England we do not make a better effort to produce some 
music which can be listened to with some little pleasure ; we seem 
to be unable to get the bells, and it is a well-known fact that herein 
lies all the fault, If we could only cast English bells equal to 
the Belgian ones, with such machinery as that illustrated by you 
we should be invincible. The present famous bell founders André 
and Severin van Aerschodt of Belgium are great grandsons of 
Matthias Van den Gheyn. 

The new carillon machine invented by Messrs. Gillet and Bland, 
and illustrated in THe ENGINEER of the 7th of August, is 
about one-third the size of those used in Belgium, and by means of 
the beautiful system of leversavoidsthe enormousstrain on the barrel 
and the immense resistance offered by the keys to the performer on 
the old system. The Croydon machine, by the same makers, Ce 
tunes on eight bells, the st of which weighs 14 tons and the 
others of course Jy oy ye The machine standing, under a 
glass case, is only 3ft. Qin. high, 2ft. wide, and 3ft. long, the 
musical barrel is 10in. in diameter, 14in. long, and the spikes on 
the barrel are only one-sixteenth inch square. With such a simple 
little machine producing such a grand result, the carillon ought to 
commence its reign of ey and if we can only improve the 
class of our future bells, England may yet be but little behind 
Belgium with its beautiful music from the belfry. 

Reading, Sept. 4th. P. W. D’A. 

WATER WASTE PREVENTER, 

Srr,—In a recent notice (Aug. 6th) of the Manchester Exhibition, 
your special correspondent in a description of the Manchester 
valveless water waste preventer, says,—‘* One great ae it 

sses is, that the trapping water will not flow until the closet 
handle is released. Whereas, in all at present in use, it is only 
necessary to hold up the handle long enough for all the trapping 
water to run off, and thus leave the closet untrapped.” In justice 
to ourselves we would like you to note that this statement is 
scarcely accurate. Our patent water waste preventer, and self 
sealing closet supply valve, largely manufactured by us for the 
last eighteen months, and authorised to be used by the principal 
water companies in England and Scotland, possesses all the 
advantages claimed for the water waste preventer described, and 
not only will the trapping water not flow until the handle of the 
closet is released, but by the same action the flushing water is cut 
off, so the flushing and the trapping water can never flow into the 
closet at the same time; where the supply is not constant or 
where water is scarce this arrangement is of great importance. In 
the arrangement described or any other we have seen, when the 
apparatus is brought into action the whole quantity to which it is 
adjusted is delivered beyond the control of the user of the closet. 
In our arrangement the user may cut off the flushing water at any 
moment by releasing the handle, and no more than the quantity to 
which it is adjusted can be delivered, however long the handle may 
be held up. WALLACE AND CONNELL. 

McAlpine-street, Glasgow. 

M. DE LA BASTIE’S PROCESS OF TREATING GLASS, 

Srr,—In the leading article on “‘ Strengthened Glass,” THE 
ENGINEER April, 16, 1875, page 266, the following sentence occurs:— 
“We believe that an elaborate series of experiments on the 

roperties of strengthened glass is now being conducted by Mr. 
David Kirkaldy, which will no doubt supply the information, 
without which no approach to.a satisfactory theory can be 
propounded.” 

In the leading article on ‘‘ Toughened Glass,” Aug. 27, 187%, page 
150, it is asserted :—‘‘ But certainly no light will be thrown upon 
it—theoretic or practical—by the experiments of the character of 
those said to have been made by Mr. Kirkaldy but it is 
no disparagement either to him or to the apparatus with which he 
operates, to say that he is not the man for any such delicate and 
far-reaching research as is needed to throw any light upon this 
matter. The experiments stated, in the above lecture, to have 
been made by him upon the transverse resistance to static strain of 
this class are far from accordant, arising in part no doubt from the 
difficulties already referred to as besetting all such experiments 
upon a body so rigid as glass ; but, probably much more from the 
specimens submitted to him not being all alike in resisting power, 
a circumstance which suggests that the process itself may be one 
deficient in uniformity of result.” 

Now for the facts of the case :—Firstly, that the only experi- 
ments I was allowed to make are stated in the annexed copy of 
report. Secondly, that Messrs. Nursey and Abel Ray Brothers 
were present on 4th of May and witnessed the experiments. When 
I had tested one half of the specimens, namely, five untempered 
and five tempered, it was announced that these would be 
sufficient, and it was only after an energetic protest on my 

that I was allowed to proceed. irdly, that six of 

e pieces were tested in my patent testing machine and 
fourteen b epplying the weight direct as stated in report. 
Fourthly, that all of the specimens were bedded alike, and as 
shewn in the drawing on report, namely, by using pieces of india- 
rubber belting for the purpose of insuring a fair bearing. Fifthly, 
that the pieces of glass were sent without my having been con- 
sulted, and that at least all the pieces which had not undergone 
the process were ground on one of the surfaces. Sixthly, that Mr. 
Nursey informed me of his having applied for pieces to test under 
thrusting stress, and also pieces for pulling stress, Seventhly, 
that not having received any specimens to test under thrusting and 
ag J stresses, I could not give the results, and therefore neither 

ir. Nursey nor myself can be held responsible for the deficiency. 
Eighthly, that I received an invitation for the reading of Mr. 
Nursey’s paper at the eager of Arts on the 2nd June, but I was 
not present, as I had no wish to say one word either in favour or 

inst a rer which I had not been allowed to investigate, 
though I had been led to anticipate very great pleasure in 
carrying out a suitable series of experiments, and as publicly 
announced in the first sentence above quoted. Ninthly, that I 
was under the impression that the experiments made by me would 
not be referred to at this meeting, as the results were so different 
to those alleged to have been obtained by others according to the 
many sensational articles that have appeared during the last six 
months. Tenthly, that the fractured specimens, which of course 
I have carefully preserved, as is my tom, bear lusive 
testimony te the “accuracy of the figures stated in my report, and 
fortunately for me it does not require either a practised eye or the 
aid of a powerful microscope to disclose many of the differences 
which are so Mg oa that a child would not fail to discern them. 
Mr. Nursey in his paper truthfully referred to differences in the 
a] ce of the fractured specimens tested by me. 
bave only to remark in conclusion that I would have thought 
if only fair that you should have come to see the specimens which 








had been tested in my museum of fractures, and to have afforded me 
an opportunity of stating the facts, and it need not have occupied 
more than one hour so, It so happens that I could make 
some remarks that might interest some of your readers and 
perhaps throw some little light on the subject. I have not the 
very remotest wish to do so, being quite content to pursue my 
experimental inquiries quietly and unobtrusively, as I have been 
doing for many years, notwithstanding many side thrusts and 
attempts to hinder me. It is, however, somewhat remarkable that 
I should have been the person to find out and to direct attention 
to the very great increase in strength and toughness of steel by 
being heated and plunged into oil, which facts led to the adoption 
of oil hardening the steel lining of large and for many other 
important purposes, Oil being employed by M. de la Bastie in his 
process of treating glass is my reason for briefly referring to its 
proved beneficial effects upon steel. Davip KIRKALDY. 
Testing and Experimenting Works, 99, Southwark-street, 
London, 8.E., 7th September, 


Results of Experiments to Ascertain the Resistance to a gradually 
increased Bending Stress~of Twenty Pieces of Glass received 
from M. dela Bastie, per P. F. Nursey, Esq. Distance between 
supports, 50in, Load applied centrally as sketched. 

















market ; and, tested by that standard, the minimum rate of 
wages which workmen are at any time prepared to accept, is the 
least which they think they are entitled to have under existing 
circumstances, the trade unions guiding them as to the state of 
trade and the value of labour at the time. Unfortunately, how- 
ever, what workmen think themselves entitled to have does not 
always correspond with what employers find themselves able to 
grant. Primarily, the wages of labour are determined by the 
amount of capital available for the purpose of wages in relation 

the ber of lab s competing for the same. But the 
amount of capital employed in any industry is itself governed by 
considerations of the relation of the cost of production to the 
market price of the produce—that is, to the price which the con- 
sumer is able or willing to give for the same; the cost of produc- 
tion, including the cost of materials, the value of capital, the 
cost of superintendence, and the wages of labour. Objection has 
been taken at the conference to this method of arriving at the 
rate of wages; and it was argued that, instead of taking the 
price of the article produced, or the interest of the consumer, as 
the basis of the calculation, the first ingredient in the cost of the 
article should be the price to be paid to the workman in producing 
it. But a serious consideration will show that the employer can- 
pot ignore what the consumer can or will pay, any more than the 
share which the value of capital, the cost of superintendence, and 
the cost of the materials have upon the cost of production ; for he 
must cease producing altogeth«r if hecannot both meet the ability of 
the consumer to purchase his article, and fully te with 
the producers of other countries. Your committee think that it 
is not in the power of the employer to control the proportion of 
the different elements in the cost of production, each of them 
being governed by circumstances peculiar to itself. The value of 
capital, as well as the value of the raw material, is regulated by 
the law of supply and demand, not only in this country, but in 
the principal markets of the world. The cost of superintendence 
and the wages of labour are likewise governed by the relation of 
the amount of capital to the number seeking to share. in the dif- 
ferent employments. The employed say, ‘‘ We must have certain 
wages. Wecare for nothing else. Labour is our property. We 
set our value upon it. If you will have our labour you must pay 
what we ask for it. And if such wages should require a rise in 
the market price, let the consumer pay it.” What, however, if 



































UNTEMPERED. 
Dimensions. | 
Test No. | Labelled. | ———__——____—_ be ag | Stress applied by 
Breadth. | Thickness | 
J in, 6 | lin. Ib. 
1051 Cc 4:90 | *266 278 Testing machine. 
1049 A 4°82 | °265 269 Direct weights. 
1052 D 4°88) | *226 262 ~ a 
1050 B 4°90 | "215 224 | Testing machine. 
1057 I 4°88) | = °229 218 Direct weights. 
1055 G 4°88) | * 192 213 a = 
1053 E 4°87 “240 165 9 90 
1056 H 4°87 *193 157 9 a 
1058 J 4°90 *204 155 ” ” 
1054 F 490 | 197 12a | a pe 
Mean ..| 4-830 | ‘2227 | 206-2 | 
TEMPERED. 
Dimensions, | ay | 
Test No. Labelled. =| — | Stress applied by 
| Breadth. Thickness : | 
J } in. in. | Ib 
1059 | A | 4°88 *283 1348 Direct weights. 
1061 G | 4°80 | °269 | 1249 | Testing machine. 
1062 D | 4°79 +230 1011 ah’ is 
1063 E 4°90 "219 | 804 ae ee 
1068 J 4°72 | °231 835 Direct weights. 
1064 | F 4°88 “209 | 765 ce 
1060 | B 4°81 "215 | 674 | Testing machine. 
1066 H 4°82 “098 515 ~—s|: Direct weights. 
1067 | I 4°80 *221 535 | jo te 
1065 G 4°79 "216 | 465 ay ee 
Mean ..| 4°819 2201 | 28'1 | 
GMM EEE. Ml “lee 
99, Southwark-street, London, 8.E , Davip KIRKALDY. 
May 6th. 


P. F. Nursey, Esq., C.E., 6, Westminster-chambers, Victoria- 
street, S.W. 








REPORT ON TRADE UNIONS.* 


Your committee 4 ano to inquire into the economic effects 
of combinations of labourers or capitalists, and into the laws of 
economic science bearing on the principles on which such combi- 
nations are founded, have already stated in their preliminary 
report, made last year, the course they have thought fit to take in 
order to ascertain the exact views held by both employers und 
employed on the subject in question. Although the general 
objects of such combinations, whether of capitalists or labourers, 
are well known, both from the written rules which bind them 
together, and from the action taken from time to time, your com- 
mittee have deemed it desirable to come into personal contact with 
some representative men from both classes, with a view of finding 
whether they do now stand by the rules of their unions, and how 
far they are prepared to defend them. And for that purpose 
your committee resolved to hold a consultative private conference 
of employers and employed, in the presence of the members of 
the committee, where they might discuss the questions involved 
in the resolution of the British Association, and with a view of 
reporting thereon to the same. The points more especially inquired 
into were the following :—(1) What determines the minimum rate 
of wages? (2) Can that minimum be uniform rate in any trade, und 
can that uniformity be enforced? (3) Is combination capable of 
affecting the rate of wages, whether in favour of employers or 
employed? (4) Can an artificial restriction of labour or of capital 
be economically right or beneficial under any circumstances? The 
chief functions of combination, whether of capital or labour, 
being to operate on wages, your committee were anxious to ascer- 
tain by what criterion the parties interested ordinarily judge of 
the sufficiency or insufficiency of existing wages. The iret test 
of the sufficiency of wages is the relation they bear to the cost of 
the necessaries of life. ‘‘The minimum of wages,” says Prof. 
Rogers, ‘‘ is the barest possible amount on which a workman can 
be maintained ; that which, under the most unfavourable circum- 
stances, a man is able to obtain.” But the minimum thus esti- 
mated can only be, and is, submitted to under circumstances of 
extreme necessity. ‘I believe the minimum rate of wages,” said 
one of the representatives of labour, is that which under the worst 
circumstances the worst workman gets from the worst master.” 
We cannot, therefore, take the minimum rates so considered as a 
proper basis for the sufficiency of wages. How far insufficient 
wages in relation to the cost of living in the United Kingdom is a 
cause of the large emigration which is taking place from year to 
year it is not possible to establish ; but, doubtless, the prospect 
held out in the distant colonies, and in the United States of 
America, of considerable improvement, has been for some time 
past, and still is,a strong inducement to those in receipt of insuffi- 
cient wages in this country to emigrate to other lands. Your com- 
mittee are desirous to point out in connection with this question, 
that not only has the cost of some of the principal necessaries of 
life greatly risen within the last twenty years, but that, in conse- 
quence of the general increase of comfort and luxury, many 
articles of food, meat, and dress must now be counted as neces- 
saries, which some years ago were far beyond the reach of the 
labouring classes ; whilst house-rent, especially adapted for the 
working classes, is considerably dearer. If, therefore, the cost of 
living be taken as a guide to the rate of wages, it would not be 
enough to take into account the cost of the mere necessaries of 
life. A higher standard of living having been established, it 
would be indispensable to compare the wages of labour to such 
higher standard, Your committee ure not satisfied, however, that 
it is possible to regulate wages according to the scale of comfort 
or luxury which may be introduced among the people, and are com- 
pelled to assert that it is an utter fallacy to imagine that wages 
will rise or fall in relation to the cost which such su neces- 
saries or indulgences may entail, A better test of the sufficiency 
of wages is the relation they bear to the state of the labour 


* British Association. 








the will not, or cannot, pay sufficient price to enable 
the employer to pay such wages? What if he cau get the article 
cheaper elsewhere? Must not production cease if there be no 
market? And where will be the wages if there be no production? 
Nor should it be forgotten that a general rise of wages producing 
an increase of the cost of all the commodities of life reacts on the 
maasses of the people, and thus far neutralises the benefit of higher 
wages, Disagreements between employer and employed are often 
produced on the subject of wages by the fact that all the elements 
of the case are not within the cognisance of both parties ; expe- 
rience showing that in making a demand for an advance of wages, 
or for resisting a fall, workmen are of a necessity groping in the 
dark as to the real circumstances of the case. One of the chief 
advantages supposed to result from the organisation of trade 
unions is the competency of their leaders to give solid and prac- 
tical advice, to those interested, as to the condition of the labour 
market ; and we have no doubt that this duty is, in the main, 
honestly performed ; bit it is very much to expect that such 
leaders should universally possess large and liberal views enough 
to vindicate thg exercise of their enormous power, and such con- 
stant and accurate knowledge of the multiple facts of the case as 
would enable them to exercise an almost infallible authority. On 
the other hand, were it possible for employers who are not in the 
dark in such matters to make known to their own workmen the 
grounds of the action they propose taking before the resolve is 
carried into execution, your committee are convinced that many 
disputes would be avoided, and much of the jealousy which now 
exists between the parties would be removed. The recent lock-out 
in South Wales illustrated the need of such a course, Had the 
facts which Lord Aberdare elicited from the principal colliery firms 
in Glamorganshire been made known previous to or simultaneously 
with the notice of a fall, it is a question wLether such a wide- 
spread calamity would have uccurred. It is perhaps a natural but 
unfortunate circumstance that employers are seldom found to take 
the initiative in allowing a rise in wages when the state of the 
market permits it, as they are in case of a fall, and spontaneously 
to offer what they must sooner or later be compelled to grant. 
A more prompt and politic course on their part in this matter 
would go far to neutralise the hostile actions of trade unions. 
Your committee were anxious to ascertain how far is it in the 
mind of the employed that the employers obtain for themselves 
too large a share of profits at their expense. Your committee 
were assured that no such doubts are entertained, though cases 
were produced supporting such suspicions by reference to the time 
of the great rise in the price of coals in 1873, when workmen’s 
wages did not, in the opinions of the representatives of labour, rise 
to anything like the proportion of the master’s profits. Your 
committee admit that in cases of great oscillations in prices the 
share participated either by the employers in the shape of profits 
or by the employed in the shape of wages may be for a time greater 
or less than their normal distribution would justify. And it is 
possible that some portions of these extra profits may be unpro- 
ductively spent or so employed as not to benefit the parties more 
immediately concerned, and even used in totally alien speculations. 
Yet, in the main, the working classes must receive, in one way or 
another, a considerable advantage from them, there being no 
doubt that the largest portion of such extra profits will be rein- 
vested in the ordi industries of the country. In theend, how- 
ever wages and profits will he divided among the producers in 
proper proportions, and if at any time profits or wages should be 
larger than they ought to be, we may be quite sure that ere long 
the competition of capitalists will tend either to the lowering of 
prices or to the raising of wages, so as to make profits and wages 
gravitate toward each other. Immediately allied to the question 
of the determination of a minimum of wages is that of their uni- 
formity. In the opinion of many trade unions all workmen of 
average ability in any trade should earn the same wages, the 
ave ability of each man being understood to have been deter- 
mined in advance by the fact of his being admitted as a member of 
the union, But a man is subject to no examination, and is gene- 
rally admitted upon the testimony of those who have worked with 
him, whose evidence must frequently be fallacious and in- 
sufficient. Nor does it appear that the rejection is absolutely 
certain even if the applicant should not be deemed a man of 
average ability, the acceptance or rejection of the party 
being always optional with the lodge which he is 
introduced. Your committee are therefore ‘not satisfied that 
any guarantees exist that every member of a union is able to 
earn a fair day’s wages fora fair day’s work ; and they cannot, 
therefore, agree in the proposition that all workmen should be 
entitled to uniform wages on the ground of uniform ability. Put 
another reason has been alleged for the uniformity of wages— 
which is still less tenable than the former, viz., a supposed uni- 
formity of production independent of skill. The right of the 
workman toa uniform standard of wages was stated to be the 
production of an article which, though demanding less skill to 
perform, is of equal utility and is proportionally as profitable to 
the employer, Your committee must, however, entirely demur to 
the principle that, in the apportionment of wages, no account 
should be taken of the skill brought to bear on the execution of 
the task, since a system of that nature would act as a premium 
on inferiority of workmanship. Again, by another test should 
the right of each individual to earn certain wages be determined, 
and that is by his productive capacity. Professor Levi asked 
whether that was taken into account when the workman was assumed 
to be of average ability ; and the answer was that the amount of 
production depended he ht ak “The more ski 

a man is the more he produce,” But whilst in so far as this 
answer was correct it contradicted the principle embodied in the 
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preceding test, the answer itself did not take sufficiently into acount 
—— ete Se - pemrye ee ~ of labour. There are 
qualities of mind, judgment, and even o i and of 
moral character, which gofar to {nsrenscordimigish toe oft ney of 
labour ; and of such qualities the employeris, of necessity, afar better 
judge than any union can be. t under ordinary mstances 
wagesin any trade should tend to uniformity is quite possible. The 
facility of communication and the extension of intercourse of 
necessity equalise prices and wages ; but any attempt to compel 
uniformity of wages among apy large wander of men of varied 
capacity must of yoy prove a source of disappointment. 
Much, again, may be said in favour of a common standard of 
wages in he 4 industry, as avoiding the embarrassment necessaril 
encountered in any attempt to adjust the rate to the exact wort 
of each individual. Yet it is impossible to ignore the fact that, 
whilst a uniform rate is sure to operate unjustly in favour of 
persons who may be wanting in fairness of deoling or capacity for 
workmanship, in the nature of things it is almost incapable to 
exist over a wide area, having regard to the varieties in the prices 
of fuel, carriage, house accommodation, or of the means of liveli- 
, a8 well as in the cost of raw materials and in the processes 
employed as affecting the rate of production of each individual. 
On the whole, your committee find that an absolute uniformity in 
the rate of wages in any trade, though to a certain extent con- 
venient, is neither just nor practicable, whilst any effort to compel 
uniformity in the amount of earnings of any number of 
individuals must prove fallacious and wrong, as an illegitimate 
interference with the rights of eps A still more im- 
portant ion in tion with the subject is how far combi- 
nation of any kind can affect permanently or temporarily the rate 
of wages. Upon this, as might be expected, the most divergent 
opinions are held by the representatives of capital and labour. The 
employers of labour, standing on the solid principle of political 
economy, deny that combinationscan under any circumstances affect 
the rates of wages, at least in any permanent manner; the argument 
adduced being that if workmen are entitled to higher wages the 
are sure to get them, since, under the law of supply and demand, 
whenever it is found that profits trench unduly upon wages fresh 
capital is sure to be introduced which provides for the raising of 
wages. The employed, on the other ey confidently appeal to 
past experience, and point to the fact that almost every increase 
of wages has been due to the action of trade unions. They say 
that without combination workmen cannot secure the market 
price of their labour, but are, to a certain extent, at the mercy of 
their employers ; that in trades where one establishment employs 
a large number of workmen the employers can discharge a single 
workman with comparatively slight inconvenience, while the 
workman loses his whole means of subsistence ; that without the 
we of combination the workmen dependent upon 
their daily work for their daily bread, cannot hold on for a 
market. Your committee are not prepared to deny that combina- 
tions can render useful service in matters of wages ; but they think 
that it is impossible for them to frustrate or alter the operations 
of the laws of supply and demand, and thereby to affect permanently 
the rates of wages. Combinations may hasten the action of those 
laws which would undoubtedly, though perhaps more slowly, 
operate their own results. The limited power of combinations is in 
effect admitted by the workmen themselves. ‘‘ We do not say,” 
said one of the workmen’s representatives, “that trade unions can 
absolutely interfere with supply and demand, because when trade 
is very bad they cannot obtain the standard : when it is good they 
easily raise the standard. What they do is, they enable workmen 
sooner to strike at the right time for ageneral advance. They get 
the advance sooner than if they were an undisciplined mob, having 
no common understanding. And when trade is receding, the 
common understanding enables workmen to resist the pressure put 
upon them by their employers. It helps them in both ways, aud 
the workmen find that they can act together beneficially.” The 
ground here taken by the working men is not at variance with 
sound economic principles. But there is yet another way in which 
trade unions may prove useful, and that is by rendering wages 
more sensitive to the action of the state of the market, and so 
preventing ihe influence of custom to stand in the way of the 
operations of supply and demand, for there are such occupations 
—as agriculture—where custom often exercises imperious rule, 
even upon wages. As it has teen well said by M. Batbie, ‘‘ Wages 
do not change unless the causes for the change exercise a strong 
influence, If the conditions of supply and demand do not 
undergo a great change, wages continue the same by the 
simple force of custom. The variations of wages are not like 
those cf a thermometer, where the l:ast clouds are marked, 
where one can read the smallest changes of temperature. 
They may rather be compared to those bodies which do not 
become heated except under the action of an elevated temperature, 
and remain quite insensible to the slight modifications of the 
atmosphere. Until a great perturbation takes place in the condi- 
tions of supply and demand no one would think of changing the 
rate of wages.” After making every allowance your committee 
cannot admit that combinations have any power either to raise 
permanently the rate of wages or to prevent their fall when the 
conditions of trade require the same, as recent experience abun- 
dantly shows, and, whilst admitting that combinations may be 
beneficial in accelerating the action of economic laws, your com- 
mittee cannot be blind to the fact that they produce a state of 
irritation and discontent which often interferes with the progress 
of production. Limited as is the power of combinations to affect 
the rate of wages, still more limited is their power to affect 
materially the progress of productive industry. The Royal 
Commission on Trade Unions repo that it was extremely 
difficult to determine how far unions have impeded the development 
of trade, whether by simply raising prices or by diverting trade 
from certain districts, or from this to foreign countries. The 
representatives of capital at the conference alluded to the endeavour 
to prove that certain branches of trade have permanently been 
injured by the unions, Whether the fact can be established or 
not, it is undeniable that the British trade has enormously 
increased within the last 20 years, and that the exports of 
manufactured goods are on a scale now than they were 
at any former period. What is, perhaps, most objectionable 
in combinations of labour isthe method they often pursue 
in order to operate on the rate of wages; for they are not 
content with making a collective demand on employers for a rise, 
but endeavour to force it, or resist a fall, by restricting the supply 
of labour and increasing the need of it. One such method, ex- 
plained at the conference, seems to your committee peculiarly 
objectionable. A representative of labour said, “that when 
depression of trade comes, by means of associated funds the men 
are able to say to the surplus labourers, ‘Stand on one side ; you 
are not wanted for the time being. If you go on with your labour 
at half price it will not mend the trade. We will not let you 
become a drug on the market, putting every other man down, but 
we will sustain you.’” In three years, your committee were 
informed, over £100,000 was thus paid for unemployed labour, in 
the hope that undue fall in wages would be prevented by keeping 
labourers out of the market. Your committee are of opinion that 
the artificial prevention of a fall of wages, when such a fall is 
necessary and inevitable, is economically wrong, and can only have 
the effect of still more injuring the condition of workmen, since 
by so —s they only throw hindrances in the way of production, 
which is the parent of all wages. Equally objectiorable, in your 
committee’s opinion, as interfering with the freedom of labour 
and with the general economy of production, is every regulation 
of such trade unions that excludes from employment in the trades 
all who have not been regularly apprenticed, or any rule which 
should set a limit to the number of apprentices. Professor Cairnes, 
commenting on the monopoly thus advocated by trade unions, 
said, ‘‘It is oomnety. moreover, founded on no principle either 





of moral desert or of industrial efficiency, but simply on chance 
or arbi selection, and which, therefore, cannot but exert 
a ralis influence on all who come within its scope— 





in all its an ungracious contrast to all 
that is best most the spirit of modern democracy.” 
The only other ques’ on which your committee will 


—— is, 
whether an artificial restriction of labour, or of capital, can, 
under = circumstances, be economically right or beneficial. It 
is, indeed, scarcely necessary to say that any restriction of labour 
or of capital, having the effect of limiting production, must of 
necessity _— injurious. Yet it may be a point for considera- 
tion whether, under certain circumstances, it not be better 
for either labour or capital to submit to the evil of restriction, in 
order to avoid a still greater evil, of producing at a loss, or work- 
ing at rates of wages not sufficiently remunerative. The labourers 
justify their proceedings in this respect by reference to the prac- 
tice of producers. One of the representatives of labour, speaking 
on this subject, said :—‘‘ No doubt there is not a working man in 
Lancashire who would not say that limitation was an injury. 
Generally, that there should be the largest possible seodastion fa 
a given time, is no doubt a true law, but every trade must regu- 
late that according to its own necessities. The ironmaster blows 
out his furnace when an increased production would injure ; the 
cotton manufacturer runs his manufactory short time, and the 
labourer limits the production.” There is little or no difference in 
the relative position of capital and labour, as respects their need 
of continuous production. Primarily, both employer and 
employed alike we vy production as the only source for 
area and wages. t the employers have the maximum 

terest in producing as much as possible, from the fact 
that the fixed capital which they cannot withdraw would 
lie dormant and unproductive while the forge or mill is silent, 
the employed find it their interest to aid in such production, 
inasmuch as they depend upon it for their means of subsistence. 
The argument of the employed against a proposal for a reduction 
of is expressed in the words :—‘‘ If you have too much of 
an article in the market and you cannot sell, I would rather limit 
the quantity in eer hands than aggravate the evil and take less 
money for it. But by refusing to work when the employer is 
able or willing to continue producing, or by not submitting him- 
self to — lower wages when the inevitable law of supply 
and demand compels the same, the employed only aggravates his 
own position, whilst he places the employer in a still worse 
strait, the certain consequence of the withdrawal of labour being 
to discourage production, to enhance the cost and to increase the 
difficulty of foreign competition—injurious alike to the producer 
and to the whole community, A frequent source of contention 
between employers and employed is the mode of paying wages— 
viz., by time, such as by the day or hour, or by piecework, There 
appears to be no uniform practice on the subject. While in some 
branches of industry the rule is to pay wages by piecework, in 
other branches the rule is to pay by time—the reason probably 
being that whilst in some branches it is easy to establish a scale 
of prices at which the work is to be d for, in other branches 
such a scale could not easily be framed. In so far as the method 
of payment can be considered to affect production, it seems to 
your committee that whilst payment by piecework is likely 
to promote quantity of production, payment by time is 
more ~—- to promote precision of execution, Your committee 
cannot believe what has often been alleged, that payment 
by piecework is often offered to conceal any reduction of 
wages, If honestly acted upon on either side, payment by 
piecework has, in the — of your committee, all the elements 
of fair justice. But the question in any case is not of sufficient 
importance to justify a breach of the friendly. relation which 
should exist between capital and labour. When either party has 
any decided preference for one system it seems advisable that the 
other party should accept the same. The economic effects of strikes 
and lock-outs are well known, and it matters but little which 
party in the contest in the end may prove successful. In recent 
years strikes and lock-outs have occurred among coal and iron 
miners, the building trade, engineers, the cotton trade, ship- 
builders, and most of the trades and industries of the country, 
each and all of which have caused serious losses on the community 
at large. In the opinion of your committee a well-devised system 
of conciliation is the only proper and legitimate method of solving 
labour disputes, And your committee cannot too strongly express 
their sense of the grave responsibility which rests on either em- 
ployers or cagheel when, regardless of consequences, they resort 
to a step so vexatious and destructive as a strike or lock-out. Your 
committee are of opinion that the British Association will confer 
a lasting benefit if, on its pilgrimage to the principal industrial 
towns in the United Kingdom, it will seize every opportunity for 
the enunciation of sound lessons of political economy on the ques- 
tions in agitation between employers and employed. It was 
suggested to your committee that workmen should be admitted to 
the meetings of Section F at a reduced rate, and they commend 
the proposal to the consideration of the council. Your committee 
would also recommend to the council to urge on her Majesty's 
Government the importance of promoting, as far as possible, the 
study of political y, and especially of those branches of 
industrial economy which most intimately concern the industry, 
manufactures, and commerce of the country. Your committee 4 
have learned with pleasure that the Cobden ‘Giub are prepared to 
offer some encouragement for the teaching of political economy to 
the labouring classes, and your committee would suggest that the 
chambers of commerce might advantageously take similar means 
in the great centres of commerce and manufacture. In the opinion 
of your committee, a proper sense of the necessity and utility of 
continuous labour, an earnest desire for the achievement of excel- 
lence in workmanship in every branch of industry, and a keen and 
lively interest on the part of one and all to promote national pros- 
perity, are the best safeguards against the continuance of those 
disturbances between capital and labour which have of late become 
of such hindrance to successful production. In the great contest 
which Britain has to wage with other industrial nations it is the 
interest of both masters and men to be very careful, lest by 
raising the prices of British produce and manufacture too high 
they should no longer be able to carry the palm in the arena of 
international competition.” 

In the discussion Mr. Handel Cossham eulogised the report, 
and contended than any men who sowed the seeds of discord 
between capital and labour did the greatest injury to the country. 
Both had a right to combine to the fallest extent, but the wisdom 
or otherwise of combinations would depend upon the wisdom or 
otherwise with which they were conducted. He differed from the 
action of the Welsh coal masters—if evils of this sort were to be 
avoided there must be and d on both sides, As 
regarded the action of the men, the great Creator had laid down 
the law, ‘‘ six days thou shalt work,” and all attempts to set aside 
that law were productive of evil. The minimum standard of 
labour was the agricultural class, and everything possible should 
be done to raise that lower stratum. It was to the interest of all 
nations that the standard of wages should be high. 

Sir John Hawkehaw, as having had to do with vast masses of work- 
men, not only in England but in foreign countries, said that he 
thought that trades unions were most to be feared because they 
made it a principal object to establish one rate of remuneration, 
and bring all to one level of mediocrity. Workmen varied in 
quickness, in ability, and in value, and to pay all at one rate 
really meant to reduce all to the level of the lowest. 

Mr. Cawsey, chairman of the trades council of Bristol, was in 
favour of piecework, He denied that trades unions had only one 
level of wages. 

Mr. Widlake, carpenter, said it was a mistake to suppose that 
workmen considered trades unions the be-all and the end-all of 
combination. It would be found that at no distant date they 
would end in co-operation. Workmen then would not create 
capital for capitalists, but for themselves. Every man had a 
right to that which he produced. 

Mr. 8. Morley, M.P., hoped this valuable report would be sent 











to trades union in th try. He thought they had been 
every es union ie coun e ea — 


of great use, and that thousands of ag 


g half-a-crown a week more than did on account of 
union. He was in favour of courts of conciliation. They 
had no strike at Nottingham for twenty-five years because they 
a@ committee of masters and men, and when any difficulty 
arose it was handed over to that committee, and the was 
settled. To be effective such bodies must not be made ively 


imperative—they must be voluntary. 
the motion of Dr. Farr, it was agreed to send the report to 
every trades union and every masters’ combination in the country. 





EXTINCTION OF Surps ON Frre.—The Fothergill Gold Medal of 
the Society of Arts is offered for an effective means of seem | 
or of extinguishing fire on 
if need be by models or working dra’ 
society not later than the 3lst of December, 1875. The council 
will take into consideration, with a view to reward, the best written 

per containing ions fitted to secure prevention of fire, or 
i means to be adopted for the safety of life and property when 
fire breaks out on board ship. The council reserve to themselves 
the right of withholding the medal or reward offered, if, in the 
opinion of the judges, none of the communications sent in are 
deserving. 

In the year 1870 there were in America alone, employed in the 
rubber factories, 6000 hands, on a basis of eight millions of dollars 
capital, and the value of the products of descriptions reached 
fourteen and a-half millions of dollars, e imports of caoutchouc 
into the United States in 1872 swelled to 12,000,000 lb., of which 
considerably more than half came from Para, in Brazil, which is 
the great depot ef the india-rubber exportation. The imports of 
raw rubber to Great Britain for the same year reached 13,000,000 Ib., 
valued at upwards of six millions of dollars, of which two-thirds 
was from Brazil, in spite of the attempt to force the East Indian 
caoutchouc on the market. The opinions of the best judges point 
to an increase of the india-rubber manufacture by 1880 of at least 
50 per cent. In order to meet this extra demand improved pro- 
cesses, as well as an o ised system of labour, are needed in the 
Seringa districts of Brazil. 

BorLer Expiostons.—On Tuesday evening a boiler at the pee 
mills of Messrs. Harrison and Co., Longpenny Bridge, near Ulver- 
ston, exploded, killing William Atkinson and Hugh Lowther on 
the spot, also injuring Mr. John Long, one of the proprietors, so 
severely that he died two hours afterwards. o women— 
Isabella Divens and Hannah Barcom—were also killed. A number 
of persons (including Benjamin Gillan, a publican, who remains 
in a precarious condition) sustained severe injuries. A great part 
of the building was completely wrecked. An inquest was opened 
on Wednesday night at the house of the deceased proprietor, 
adjoining the works, before Mr. Coroner Poole. Mr. John Allen 
Long, son of the deceased Mr. Long, identified the bodies, and 
certificates of burial were given. The inquiry was then adjourned 
till Monday, to allow the coroner to communicate with the 
factory inspector, in case he might desire to be present. 

THE BRINDLEY MEMoRIAL.—The fountain erected to the memory 
of James Brindley, in the parish of Wormhill, and within a short 
distance of his birthplace at Tunstead, is now completed, and pre 
sents an object of interest to the numerous visitors to Buxton and 
its neighbourhood. It fairly ranks amongst our best village 
memorials, and compares not ‘unfavourably with. the fountains 
which meet the eye so frequently in London. This tribute to the 
genius of Brindley is dly inadequat a national expres- 
sion of gratitude. Had funds permitted it would have assumed 
more dignified proportions. Mr.. Robert Griggs, of 11, Gray’s-inn- 
square, W.C., is the architect. It is proposed to enclose the 
site within a handsome wall, and to plant the adjacent ee 
For these purposes funds are required, and the Rev. A. A. Bag- 
shawe, vicar of Wormhill and R.D. of Buxton, will personally 
acknowledge any contributions which may be forwarded to him. 

SCANDALOUS MISAPPROPRIATION.—As we remark in another 
column, in reference to the disc for cutting metal cold, this is not 
the first time that American inventions have been eat map 
the English as original with them. Within a few weeks the rail- 
road journals have devoted some —— to evidence, which seems 
conclusive, that the ordinary form of rail, which is known all over 
Europe as the “‘ Vignoles,” is an American invention. Mr. Reese 
has also suffered in other instances than the “disc.” He has on 
file at the British Patent Office the first claim for reducing metallic 
oxides while in a melted condition by the use of a reducing gas, 
and yet the discovery of this direct process for the manufacture 
of iron is claimed by England. The same is true of the conical 
disc and conical rolls for rolling iron and steel. It is also more 
than hinted that the principle of the Crampton furnace is an 
American invention, and that an American has it patented in 
England.—American Manufacturer, 

PURIFICATION OF SEWAGE WaATER.—At one of the recent meet- 
ings of the French Horticultural Society, the question as to the 
purification of the Seine by the employment for cultivation of 
sewage water gave rise to some discussion. The following details 
on the influence of plants on water mixed with np g organic 
matter are taken from the journal of the society :—Dr. Jeannel, 
it is stated, has for a long time had haricots macerated in water, 
which has thus become tainted, and in which the microsco 
revealed the existence of a considerable quantity of bacteria. In 
the month of May he placed in a glass 60 mes (2 oz, 1 dr. 
avoird.) of this water, in which he plunged the root of a young 

lant ; another glass contained an equal quantity of the same 
iquid, but withouta root. This latter retained all its putrescent 
character, while, after four days, the other had become purified, 





and no longer contained bacteria, but in their place infusoria, 
which are only found in wholesome water. ent made 
meat had been 


with some water in which some ——. 
laced yielded the same result. It was sufficient to allow a 
living root to act for five days for the water to lose all its bad smell 
and to become purified. 


Tue Factory Acts In ScorLaAND.—At an inquiry opened on 
Tuesday in Glasgow by the Factory Acts Commissioners, evidence 
was given ing the operation of the Acts in Scotland. The 
half-time system was reported to have proved a failure. Both em- 
ployers ais hoolmasters id = it nen de =. and, 
consequently, discouraged it. Gentlemen representing the Drapers’ 
Early Closing Association expressed a desire that retail places of 
business should be closed at six o'clock on Saturday evenings. 
They wanted Parliament to deal compulsorily with the working 
hours of women and young persons, but did not wish the Legisla- 
ture to restrict the hours of warehousemen, as the association hoped 
to accomplish that. Mr. Vokes, Sub-Inspector of Factories, stated 
that the provisions of the Acts were generally well carried out in 
factories, but in the cases of fancy box makers, milliners, and dress- 
makers, there were frequent complaints about long hours. If there 
was to be a thorough enforcement of the Acts, it would be neces- 





sary to have a e staff of ins) so that small places might 
be covered. He did not think that in Scotland the working hours 
exceeded 57 or 58 a week. Regarding the bleaching trades, it was 


stated that, owing to the great heat some of the 
Pp in bl ing, the women were obliged to wear very light 
clothing. In connection with some of the works there were bar- 
racks in which the workers were housed. These establishments 
have been rendered y on t of the scarcity of house 
accommodation in certain districts. The morals of the workpeo 
had not improved since the Acts came into operation, nor had 
people made the best use of their time ; in fact, they had degene- 
rated. This degeneration was chiefly attributable to the circum- 
stance that more Irish were employed in the bleachfields than 
formerly. The employers stated that the a to work over- 
time if they were paid for it, and that the agi Te casee at 
was entire’ yma by trades unions for purpose of 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in ali 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily = publication, but as a proof of 

notice will be taken of anonymous 


A Younc Workman. — There is no such society. Nearly all works on mechani- 
cal engineering deal pretty fully with friction. 

Popit.--You will find complete instructions for mounting drawings and 
tracings in THE ENGINEER for December 18, 1874. 

H. W.—We could not answer your question here. We shall publish an 
article going fully into the subject in an early imp ession. 

J. M. (Grand Parade).—(1) Drawings of Sir W. Thomson's tide gauge 
appeared in our impression for Feb. 19th, 1875. (2) Out of print. 

W. H.--We have no doubt that you could make very good joints, as shown in 
your sketch. Everything would depend, however, on the workmanship. 

SuccEster.— Your wheel does not present a single novel feature. The great 
objection is that, in practice, it is found impossible to keep the varius 
parts from working loose. 

G. W.—In some foreign men-of-war the bulkheads are of iron, although 
the ships are of wood. It is almost impossible, however, to make such bulk- 
heads tight at their junction with the ship’s side, because ef the working of 
the timbers. 

C. J. L.—The valve was patented some years ago by Mr. Rider, and not by 
Messrs. Hayward Tyler and Co., as you will seeif you refer again to our 
impression for August 20, page 135. 

Emicrant.—Jt would be impossible to answer your question on such meagre 
information. A great deal depends on your health and your own likings. 
Turkey and Russia both have good openings for mechanical enginers. In 
the United States there is no chance of employment at present. In certain 
districts in New Zealand and Australia you might do well. Your best plan 
would be to get some sirm fitting up work abroad to send you out. 





THE SILVER LAMP. 
(To the Bditor of The Engineer.) 
Sir,—Will - correspondent ry me with the name and address of 
a house from which I could obtain Silver lamps in quantity ? 


London, September 7th, Lux. 





ROYLE’S PATENT STEAM TRAP. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent say where I can purchase et steam 
. 0. W. 


trap? 
September 9th. 





JORDAN’S AIR COMPRESSOR. 
(To the Editor of The Engineer.) 


S1r,—Could any correspondent obligingly Fg us the address of the 
makers of the air compressor described by Mr. Thomas B. Jordan in the 
i 


Proceedings,” of the 30th April, 1874, of the Institution of Mechanical 
Engineers ? ‘ _ T. F. B. 
SPONTANEOUS COMBUSTION OF COAL. 
(To the Bditor of The Engineer.) 


Sir,—In your impression for the 20th ult. appears an article on the 
pont. bustion of coal, reprinted from an American paper, in 
which it is stated that coal loses one-third of its weight and one- of 
its heating power when exposed to the air. The firm I am connected 
with have generally about 500 or 600 tons Welsh and Cumberland small 
coal under shed ; can any correspondent say what length of time this 
coal would require to be exposed to attain loss stated ? 
London, September 9th. 
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SUBSCRIPTIONS. 
Tar Enciveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
the office, on the following terms (paid in advance):— 
Half-yearly (including double number)... .. .. £0148. 6d. 
Yéarly (including two double numbers) .. - £1 9. Od, 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad, 
Cloth Cases for binding Tuk Encinger Volume, price 2s. 6d. each 
The following Volumes of THE EnGingEr can be had, price 18s. each. —Vols. 
5, 10, 14, 24, 25, 26, 38. 





ADVERTISEMENTS. 


‘isement 

single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
guiarity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS Dewrverep serore Six o’cLock on 

. Tuurspay Evenine im zacn Weex. 
*, Betters relating to advertisements and the publishing department of the 
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DEATH. 
On the 5th inst., Mr. P. Pricnarp Baty, C.E., of 6a, Victoria-street, and 
ulah- aged 56. Friends will please accept this intimation. 
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RAMMING IN NAVAL WARFARE. 

CeRTAIN experiments are so costly that they are seldom 
or never carried out, even when important national issues 
are involved in the result. Years elapsed after the turret 


system had been fully adopted in the construction of fight- 





ing ships before a shot was fired at a real turret, except in 
a naval action ; and although a very large number of ships 
in the British navy are fitted with ram bows, no one has 
ever proposed that two ironclads should be pitted against 
each other to decide by experiment what the true value of 
a ram bow is. From minor premises major results have 
been deduced. Weare, unfortunately, too familiar with the 
disastrous results of collisions at sea not to know that 
when one ship strikes another head foremost, the ship 
which receives the blow almost invariably suffers irrepar- 
able injury. From this fact it has been argued that 
if a man-of-war were fitted with a spur, beak, or cleaver 
at the bows she could be employed satisfactorily to 
sink an opponent by running into her. The battle 
of Lissa proved that the conclusion was correct; the 
sinking of the Vanguard has supplied a very costly 
experiment, which has given a similar result ; and there is 
now, at all events, no room whatever to doubt that ram- 
ming may be used with disastrous effect in naval warfare. 
We do not say that it will be used, simply becaise neither 
collisions at sea, nor the battle of Lissa, nor the sinking of 
the Vanguard, sappy conclusive information on a most 
important point. These things have demonstrated indeed, 
that if a ship with a ram bow can be made to strike 
another sy fairly on the broadside, that ship which 
receives the blow will have a large hole made in her side ; 
but» we are pretty nearly as much in the dark as ever as 10 
the possibility of striking the blow. The loss of the Van- 
guard has evoked, as was to be expected, much corre- 
spondence in the columns of the daily press, and opinions 
are more freely than carefully expressed. Some minds 
peed to be so constituted that they will suffer theories 
obvious enough to others to without notice until some 
remarkable example of the truth of the theory is supplied 
by practice. The practical result is seized at once, but 
deductions are drawn from it which are in no sense justi- 
fied by facts. Thus it can hardly be said that the loss of 
the Vanguard supplies any information whatever of a 
novel character ; but the cireumstance that she now lies at 
the bottom of the sea has been already extensively used as 
an ment to prove that guns and armour are useless, 
and that the fighting ships of the future must rely on 
ramming, and on nothing but ramming. Experienced 
naval constructors and naval officers will be very slow to 
adopt such conclusions; but the weight of public opinion 
may quite overbalance sound counsel; and it is by no 
means impossible that public opinion, if properly stimu- 
lated, might operate to induce our Government to pause in 
the course they have recently pursued, and introduce modi- 
fications in the construction and armament of our shi 
which would not be improvements. It + is worth while, 
therefore, to consider dispassionately what is the position 
which ramming’ is likely to take in the naval actions of the 
future. 
It is obvious that ramming is a game at which two can 
lay; but it does not follow that two will play at it. We 
ve the opinion of highly competent officers on our side 
when we assert that so long as there is plenty of sea room, 
and the engines of the ship are not disabled, an iroriclad 
cannot be rammed by a single foe. It is argued that our 
ironclads are so unwieldy that they could not get out of 
the way of attacking ships; but it must be borne care- 
fully in mind that this very unwieldiness is a property 
of the would-be rammer as well as of the ship to be 
rammed. Even if it could be shown that the attackin 
ship d much higher speed than the foe she desire 
to destroy, nothing would be gained, because the slower 
ship, if she ran away, could only be struck in the stern or 
at some very obtuse angle ; and if she did not wish to run 
away, then she could always present her bows to the 
enemy. It would appear that ramming must be com- 
paratively inefficient unless the blow is delivered nearly at 
right angles to the side of the ship struck; and we venture 
to think that a smart captain would take very good care in 
an action that he never was so struck. The experiment 
can be very easily carried out with a couple of man-of-war 
launches, and it will be found that one boat cannot be run 
stem on into the broadside of the other if the boatattacked is 
handled with proper care. It may be said that there is no 
analogy between the two cases, because boats pulling oars 
at both sides can be much more easily manceuvred t a 
big ship with a screw at the stern ; but it is clear that if 
the boat attacked has an advantage in this respect, so has 
the boat attacking. They are both easily handled. In 
actual warfare the game of ramming would probably be 
played in this way. The — would attempt to ram his 
foe, but the foe would content himself by steaming either 
in great circles or in a straight line, always dodging the 
would-be rammer, so as to get him nearly broadside to 
broadside. In the meantime the guns of the ship attacked 
would not be idle; and if the ramming ship were not par- 
ticularly quick in getting through her task she would pos- 
sibly be sunk before she could get a chance of planting a 
blow on her enemy’s side. It will-be seen that the attack- 
ing ship is placed at a fearful disadvantage if she misses 
her blow and crosses the bows of her antagonist; she might 
herself be rammed with deadly effect. Again, it is by no 
means certain that an enemy’s fleet need be fought at such 
close quarters that ramming would become possible. The 
8l-ton gun renders the old a game quite prac- 
ticable once more. If a shell can be sent with ease through 
the strongest armour afloat, at a range of little less than a 
mile, it is not easy to see why ships should wish to get 
closer, unless the sea was so rough that accuracy of aim at 
long range was impossible. But a rough sea would render 
ramming more difficult than ever ; and it is quite possible 
that heavy ordnance properly served would render the 
propinquity essential to ramming impossible. , 
Assuming, however, that a blow was actually delivered, 
it by no means follows that it must be immediately fatal in 
its results. It is rashly assumed from the loss of the Van- 
that the ship struck must sink instantaneously, but 
the facts do not justify such a conclusion. All men-of- 
war are built in compartments. In the British navy door- 
ways are made through these compartments, in o that 
ready access may be afforded from one part of the ship 
to another. our readers will refer to vol, xxxvi, of 





Tue Enernesr they will find a detailed description of the 
elaborate arrangements of water-tight doors used to close 
these openings ; and on going into action these doors would 
be closed. ram bow should only admit water into one 
compartment unless it struck at or about the junction of a 
bulkhead with the ship’s side ; and if the ship was properly 
designed, and the head sufficiently strong, this would 
not sink her. The loss of the Vanguard so far proves 
nothing to the contrary ; and it is quite certain that the 
admission of water to one compartment alone would not 
have sufficed to send her tothe bottom. How waterobtained 
access to other compartments cannot as yet be settled posi- 
tively ; we shall not deal here with the question. We may 
remark incidentally that French navalarchitects place so little 
reliance on water-tight doors, that they are now making 
the bulkheads in war ships without any opening whatever 
below the water line. If the Vanguard had been going 
into action, however, it is beyond question that her bulk- 
head doors would all have been closed. In such a case she 
should not, practically speaking, be sunk by asingle blow ; 
and while she remained above water she could still use her 
= with much effect. Mr. E. J. Reed, in dealing with 

e subject of ramming, says at 284 of “Our Iron- 
clad Ships,” “ There can be little doubt that a ship 
ing good. manceuvring power, and being well handled, 
could, as long as she kept moving at a moderate speed, at 
least avoid being dangerously injured by ramming.” It 
would appear indeed to be indisputable that the com- 
mander of any fleet may, if he thinks proper, avoid a 
ramming combat altogether, so long as his engines remain 
unharmed, We do not say that naval actions will not be 
fought with rams, but we do say that as regards British 
ships at all events, unless the fight takes place in some 
land-locked estuary, an admiral may totally eschew ram- 
ming if he thinks proper, and fight to the end with his guns 
and his guns alone, 

So far we have spoken only of ordinary ironclad ships 
fitted with ram bows and mounting heavy guns, but it 
might perhaps be possible to add to our fleet ships built 
specially for ramming, which would constitute extremely 
dangerous foes to any ironclad afloat. The ram should be 
a short ship of moderate dimensions, and capable of run- 
ning, for a short time at all events, at a very high speed. 
She should be fitted with special appliances for enablin 
her to turn on her heel, so to speak. Such a vessel would 
be much more handy than any ironclad, and being also 
faster, it migh be all but impossible for a large ship to 
avoid her. ‘The small ram would carry no guns, and she 
might be almost filled with engines and boilers. Even 
then, however, it would be difficult to get the extreme 
speed which would be essential in such a ship. She would 
require to be heavily plated of course. The cost of such a 
vessel would be moderate, and her efficiency as a weapon of 
naval warfare would no doubt be high. But such a craft 
would be practically of little value unless she combined a 
speed of something not less than 18 knots with a power of 
turning on her own centre in about a minute and a half, 
Whether such a ship can or cannot be built we shall not 
stop to consider. If she could be built she would intro- 
duce a new element into naval warfare, and render necessary 
important modifications in opinions regarding the efficiency 
of rams. 


AIR PUMPS, 
Ir is more than probable that many of our readers have 
been called upon to design steam engines, and being a little 
at a loss for information regaeding, proportions of the 
various parts which constitute t somewhat complex 
machine a condensing engine, have 7 agi to text-books for 
aid. They will find the assistance they need up to a cer- 
tain point in many works; they need be at no loss for the 
diameters of crank shafts, areas of pistons, details of valve 
gear, and many other things; but there are certain ques- 
tions which no author seems as yet to have thought it 
necessary to deal with, and it is a notable fact that air 
pumps must be included in this category, A very brief 
and unsatisfactory mention of this very important member 
of a condensing engine is all that is to be found in any work 
on the steam engine with which we are acquainted. It is 
true that examples of air pumps actually constructed may 
be found in plenty in books; Burgh’s treatises, for instance, 
contain dozens of drawings of air pumps.. But no one has 
thought it worth while to explain why a given size of air 
pump should be used under given conditions, and few 
persons realise with precision the nature of the duties 
which an air pump has to perform. The standing rule, as 
old as the days of Watt, is that a single-acting air p 
should be one-half the diameter and one-half the of 
the engine piston, and therefore one-eighth the capacity of 
the steam cylinder. When the air pump is dou i 
it should have a capacity a little more one-six 
that of the steam cylinder. No one can prove that these 
are the best proportions, and it is not very difficult to see 
that they are based on no sound or logical reason. Thus 
one engine may work with an average pressure of 
40 Ib. on the square inch, while another of precisely 
the same dimensions works with 20 lb, steam at the 
same speed. Now, if an air pump one-eighth the 
capacity of the cylinder is not too small for the 
first engine, it must certainly be a ag deal too large for 
the second. The power exerted by the engines will be 
twice as much in one case as in the other, but the dimen- 
sions of the air pump remain unaltered. Surely there is 
something inconsistent and irrational in this. It was 
argued when surface condensers were first introduced that 
the air pump used with them might be made much smaller 
than those employed in connection with jet condensers, 
But as a matter of fact, this prophecy—for it was nothing 
else—has not been fulfilled, and we find that in most 
modern compound marine engines the old proportions are 
adhered to, and we have air pumps of one-eighth or one- 
sixteenth the capacity of the steam cylinder still used; 
while in the case of compound engines the air 
have usually a capacity of one-eighth or one-sixteen 
that of the low-pressure cylinder, according as 


are single or as one are exceptions to 
this practice, however, and it would appear that thp 
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exceptions give just as good results as can be had 
when the normal practice is observed. It would seem, 
in short, that there is no good rule for propor- 
tioning air pumps in existence; that engineers are all at 
sea about the question; and that all this springs from the 
circumstance that no one has thought it worth while to 
investigate the principles of the action of an air pump, or 
attempted to w up any definite rules concerning it. 
Our attention has been recently drawn to the subject b 
some experiments carrie out by an engineer in the Nort 
of England, who has made a praiseworthy attempt to place 
the problem of proportioning air pumps on a satisfacto 
basis. We are not at present at liberty to state in detail 
what he has done, but we may without any breach of con- 
fidence say that his experiments—which have been carried 
out on a very considerable scale—go to show that air 
pumps made according to the no rules are very much 
too large, and that he has obtained better vacuums with 
air pumps of little more than half the regulation dimen- 
sions than he could get when he adhered to these last. It 
is very hard to upset the logic of facts, and the profession 
will, we think, look with favour on any proposition backed 
up by palpable proof that air pumps may be made much 
less than one-eighth of the capacity of a steam cylinder. 

If we investigate the nature of the work to be done by 
an air pump, it will be evident that so far as theory goes 
it might be made much less than one-eighth the capacity 
of asteam cylinder, even when drawing from a jet condenser, 
Let us take, for example, an engine, moderately good, 
working up to 100-horse power indicated. Such an engine 
would have a cylinder about 20in. diameter and 3ft. stroke, 
and would make 55 revolutions per minute with an aver- 
age effective pressure of 301b. on the square inch. The 
single-acting air pump would be 10in. diameter and lft. 6in. 
stroke, and the space swept through by its bucket would 
equal 1413 cubic inches. But such an engine, if in good 
order, should not use more than 35 Ib. of steam per horse 
per hour, or, say, in all 35001b. of steam. The water re- 
quired for condensation would be about 22 times as much, 
or 77,000 lb., or 1072 cubic feet. But the air pump makes in 
one hour 3300 effective strokes, or one for each revolu- 
tion. Therefore it has only to remove from the con- 
denser 0°33 of a cubic foot of water per stroke, including 
that resulting from the condensed steam. The capacity 
of the pump being about 0°81 of a cubic foot, it follows 
that it should if quite efficient be able to exhaust more 
than twice the quantity of water which it actually has 
to pump out of the condenser. Is anything gained by 
making it twice the size which ooh be sufficient if 
it had nothing to do but pump water? The answer su 
plied by ordinary practice is that something is gained ; 
and we are assured that if the pump was made so small 
that it could only just extract 1072 cubic feet of water 
per hour the vacuum would be seriously impaired. If we 
put the question in another form,and ask what would happen 
if more than double 1072 cubic feet—in short, all the water 
that the pump could extract, were allowed to pass through 
the jet, we should find anything but uniformity of opinion. 
The general verdict would be that the vacuum would be 
very good, but that the condenser would be liable to be 
choked with water. 

Has an air pump any other duty to perform than that of 
taking out the water which comes in through the jet? 
Unquestionably it has. It has to extract all the air which 
enters with that water, and this brings us to a very impor- 
tant part of our subject. In determining what are the 
proper dimensions of an air pump it is necessary to ascer- 
tain from whence the supply of water for condensation 
comes. The quantity of air contained in water is extremely 
variable. Where the water is used over and over again, as 
when condensing ponds are used it is very small. If 
derived, as is sometimes the case, from a point just below a 
mill dam, or where there is a fall it may be very great. Con- 
densing water from the sea always has much air in it for ob- 
vious reasons. In some cases the waterin condensing pondsis 
made to fall over a wash board, or from a spout, in order 
to cool it. Such an arrangement should not be adopted ; the 
water carries air down with it in its fall. Besides air, the 
pump, it is popularly supposed, has to extract vapour from 
the condenser—the vapour or steam which in a vacuum 
rises from water at any temperature. But it may be shown 
that although the pump does take out vapour, it is mere 
waste of time to take it, because the pressure in the con- 
denser must remain constant, no matter what the air 
pump can do, so long as steam is supplied to heat the con- 
densing water and a vacuum is maintained. It is, there- 
fore, quite unnecessary to make an air pump large on pur- 
pose to extract vapour, and it would appear that if the 

ump is large enough to take out all the water that comes 
In it islarge enough. It must not be forgotten, however, 
that an alr pump works under very unfavourable condi- 
tions as a water pump, because so much air is liberated 
from the water that it always acts under much the same 
conditions as an ordinary pump with a hole in the suction 
pipe ; and it is unusual to find the air pump of an engine to 
take water full bore. Even after this allowance is made, 
however, we are disposed to admit that a capacity of one- 
tenth that of the cylinder is much more than is required, 
and that in most cases a capacity of one-twelfth would be 
ample. Furthermore, the dimensions of the air pump 
ought in no case to be based on those of the cylinder only, 
but on the quantity of condensing water to be used. Thus 
it would be a mistake to give a thoroughly economical engine 
working steam very expansively as large an air pump as 
an ordinary beam engine ing steam of lower pressure 
almost right through the stroke. 

It will, we ho na understood that what we have said is 
intended to apply only to land engines. When we have to 
deal with marine engines a totally new element has to be 
considered. This is the draining of the condenser which 
may take place when a ship rolls. Thus at one moment 
the air pump may fail to get any water, the next it has 
an acumulation to get rid of ; and there is no greater 
aes et at a — a jet mee ne and air pump so badly 
proportioned and arranged that the engineer in charge 
dares not open his injection cock fully a a it blows half 
gale. In the case of engines with surface condensers 





this does not apply, because the quantity of water to be 
extracted is very small, and it is further to be observed 
that as the water has been boiled over and over again, it 
contains little or noair. Why under the circumstances it 
should be deemed requisite to use an air pump of dimen- 
sions suitable for a jet condenser we are at a loss to under- 
stand; and it is yet more difficult to comprehend the 
motives which have led to a wide diversity of practice on 
this point. 





BLAST IN PUDDLING. 

THE result of initial experiments with the application of tuyeres 
for cold air to the top of puddling furnaces upon the Rogers 
principle was brought on Wednesday under the notice of a com- 
pany of mill and forge managers, who assembled by invitation at 
the Bull Bridge Ironworks, near to Wolverhampton, of Messrs. 
William Molineaux and Co. There the blast had been put on at 
one furnace, and it was blown by an engine capable of supplying 
blast enough to a whole forge. In fifteen minutes shorter time 
than would be required to complete a heat without the blast a 
charge of 4} cwt. of pig iron of a medium quality was thoroughly 
puddled. The puddler did his work too well; he applied the 
blast too early, and did not take out his iron so soon as was com- 
patible with economy, and his yield was only 3 cwt. 2 qr. 18 lb. 
It was explained that fifteen heats with and fifteen heats without 
the blast had resulted in the hands of an indifferent puddler in a 
yield of 1 ewt. 2 qr. less with the blast than without it, but that in 
the hands of an efficient workman seventeen heats with andwithout 
blast respectively had issued in a saving in favour of the blast of 
3qr.11lb. So far, therefore, as yield goes, these initial experi- 
ments do not present any striking features. Very different, how- 
ever, is the result in relation to quality. Unmistakeably superior 
iron was obtained from the same mixture of pig iron with the 
aid of the blast. Sheets which without the blast could be made 
at these works only from pigs which would cost 20s. more per 
ton than those used on Wednesday were shown by Messrs. Moli- 
neaux. Some had been galvanised, others had been stamped 
into trunks, and others again had been stamped into bowls. 
Barrow hematite, too, had been tested without any mixture, and 
though the customary heavy waste in yield was conspicuous, the 
usual red-shortness of this iron when puddled alone or in excess 
in a mixture altogether disappeared. Mr. Molineaux expressed 
himself highly satisfied with the results as yet obtained, and pro- 
mised further information as he proceeded with his trials, 
which would include the application of the blast to other 
furnaces and the use of other mixtures, together with the 
careful weighing in and out of materials and products, and 
the like. Mr. Rogers, who was present, spoke of the highly 
gratifying results which he had secured in America, quoting 
the large orders his firm is supplying to the stampers and 
galvanisers in his country of mantel-pieces, of cornices, and 
the like, which are made so generally there of sheetiron. In the* 
puddled bar and in the sheet the product of even the Lucy pig 
iron, which was no more than equal to Staffcrdshire common 
iron, had been pronounced as good as charcoal iron. More than 
all, his firm were now making also from Lucy pigs tin plates 
which competed successfully with the English product. Whether 
he used coal or gas in his furnaces, the result, he said, was the 
same. The Staffordshire managers’ views, so far as they were 
expressed, were an admission of the greater excellence of iron 
secured by the use of the blast; and of course, they spoke their 
obligations to Mr. Molineaux and Mr. Rogers for their polite- 
ness, and said with how great interest they should watch the 
further progress of the experiments, With greater excellence at 
much less cost, there must certainly follow as the result of this 
introduction of blast into the top of puddling furnaces a greater 
output in a given time, and with less manual labour; but more 
has yet to be shown of the adaptability of the invention to 
English ironworks. 


THE KILDWICK COLLISION. 

Srx persons were killed in an excursion train on the Midland 
Railway at a place called Kildwick, on the night of the 28th of 
August. It appears that when the train passed Cononley station, 
a short distance from Kildwick, it was observed that the tail 
lamp had gone out, and’the Conooley folk signalled to Kild- 
wick, and the train was stopped there by signal to have the lamp 
relighted. Four minutes afterwards the express was allowed to 
pass Cononley, and ran into the train at Kildwick, although 
the excursion train was protected by signal. The inquest ter- 
minated on Tuesday last, the jury returning a verdict of “Man- 
slaughter” against the driver of the express for running past the 
danger signal, while they censured the Cononley signalman for 
sending on the express a minute too soon. It was altogether a 
singular accident, and would probably have been averted altoge- 
ther if the express had been provided with a good brake. It 
seems that the engine was fitted with the Le Chatelier brake, 
but that it was not used, or that it was used ineffectually. If 
the danger signal had been given—as we have often proposed— 
audibly to the driver as well as by sight, an additional stimulus 
would have been supplied to make him exert himself to pull up 
the train. It would appear that the danger signal is not fixed in 
a very conspicuous place, and requires some searching for. 


THE 81-TON GUN. 

Tue 81-ton gun is nearly completed; the outer jacket will be 
shrunk on in a few days, and it is more than probable that the 
weapon will be fired next week. In putting the outer 
jacket on, the inner portion of the gun will be placed on end in a 
pit below the jib of the great hydraulic crane just outside the 
gun forges. This crane, powerful as it is, is not considered 
strong enough for the task before it, and is now being 
strengthened. A couple of light wrought iron girders are being 
fixed to the tops of the Aside frames, and two heavy chains 
proceeding from the end of the jib will rest on these girders, and 
descending at the back will be anchored, if we may use the word, 
to the heels of the framing. Girders will then be bolted on, 
which will be loaded with a counterbalance weight made up of steel 
gun tubes, &., to about thirty tons. New double purchase 
pulleys have been put in to ease the gearing, and men are now 
actively employed in putting down a new circular cast iron race 
for the wheels of the crane. The gun is simply perfection in its 
workmanship. The bore is exactly 24ft. long and 16in. diameter, 
and the task of rifling it has been accomplished with the utmost 
success. During the progress of the construction of the gun, a 
circumstance occurred which tends to modify the accepted laws 
of friction. The outer case with trunnions was hung in a lathe, 
that the trunnions, 16in. diameter, might be turned. The unba- 
lanced weight of the jacket was 30 tons, and a counterpoise con- 
sisting of a huge coil with a couple of tons of lead at the end 
was fixed to the jacket. The total revolving weight on the lathe 
was thus 60 tons, or, say, that of two large locomotive engines. 
This enormous mass was carried in the ordinary way solely on 
two centres, each 34in. diameter by 2}in. long, tapered nearly at 
an angle of 45 degrees. The centre at the driving plate end of 
course revolved with the work, but that in the poppet head was 





stationary. It thus followed that one-half the whole weight, or 80 
tons, revolved upon this centre, the effective bearing surface 
of which was only about four square inches. The gun made 
five revolutions per minute.’ It will be seen that the load per 
square inch of rubbing surface was eT seven and a-half tons, 
yet there was no great heating, nor was the steel centre sensibly 
abraded. With the exception of a few scratches it is intact, and 
it is quite fit for use. We imagine that this is the first instance in 
the annals of mechanical engineering where a load of 74 tons 
per inch has been successfully carried by a bearing at such a 
velocity. Lubrication was effected with common grease and a 
little oil. The centres are of very hard steel; the gun coil of 
soft wrought iron. The latter wore away very little indeed. 








H.M.S. VANGUARD. 

As to who is to blame for the collision last week which 
resulted in a loss to the nation of an ironclad costing 
£255,000, we do not now intend to speculate, as we have no 
doubt that pains will be taken during the court-martial on 
Capt. Dawkins toelicit what precautions were used to keepthe 
fleet at proper intervals during the fog, and, if all necessary 
precautions were taken, whose fault it was that they were not 
attended to. So many contradictory statements as to the 
efficiency of the ironclads of the Invincible class are sure 
to be promulgated that we think it may be seasonable to 
assist our readers in forming an opinion on the subject by 
giving now some account of the construction, strength, 
armour, and armament of the ill-fated vessel at present 
resting under 19 fathoms of water off the coast of Wicklow. 
This explanation will be rendered more instructive by the 
engravings of the ship which will be found at page 184. 

In 1867 the French were engaged in building ironclad 
corvettes with only two guns in the battery and a gun on 
each side mounted on a half-turret on the upper deck, with 
the intention of sending them to foreign countries and 
keeping their larger ironclads for home service, and the 
Admiralty of the day thought it was very necessary that 
we should construct vessels capable of coping with them. 
The design of the Invincible class was therefore pre- 
pared, in which the length, 280ft., and_ breadth, 
54ft., of the Defence class, were adopted, but by a 
difference of form at the extremities a greater ton- 
nage was given. Six ships were constructed of this class, 
of which the Invincible, Audacious, Iron Duke, and 
Vanguard had twin screws, and the Swiftsure and 
Triumph had single lifting screws. A greater draught of 
water was given to the two latter vessels, and some other 
alterations were introduced. The draught of the Vanguard 
was 22ft. Gin. aft. and 21ft. 6in. forward, and her displace- 
ment 5899 tons, the area of her midship section being 1067 
square feet, and depth in hold 24ft. lin. She carried six 
124-ton guns on the main deck, three on either side at 
broadside ports 17ft. apart, and two guns of the same 
weight on each side of the upper deck at broadside ports 
4lft. apart, in a half-battery carried out sufficiently 
far to command a direct ahead and stern fire past the 
sides of the ships, which are formed with considerable 
“tumble home” for the purpose. In addition to these 
guns she carried two 64-pounders on the upper deck. The 
main deck port-sills were 8ft., and the upper deck 16ft. 6in. 
above the water-line. She was plated with 6in. of armour, 
increased to 8in. in the belt at the water-line ; the depth 
of the armour below the water-line being 5ft., and the 
height above the water-line at belt being 4ft., as will be 
seen from the sections. The batteries were also — 
with 6in. of armour. The thickness of the backing was 
19in., and that of the skin plating behind armour l}jin., 
put on in two thicknesses. The complement of men was 
450, and they were provided with twelve weeks’ consump- 
tion of provisions, and four weeks’ consumption of water. 
The engines were 800 nominal horse-power, and the speed 
on the measured mile 14°9 knots per hour. She carried 
450 tons of coal, but being nearly full-rigged, she could 
cruise under sail without the aid of steam. So much for 
the general design of the class of vessel which in 1871 was 
considered, in the opinion of the Constructors of the Navy 
in respect of fighting efficiency, as the representative of 
the best form of cruising ironclad in existence. We now 
come to the actual strength of structure, with regard to 
which some exceedingly instructive evidence was given 
before the Committee on Designs for Ships of War, who 
had evidently been very much impressed with the apparent 
weakness of these ships, and therefore spent a great deal of 
time in examining the matter thoroughly. It transpired 
during their researches that in order to carry a maximum 
amount of armour with a minimum draught of water, the 
structure of the vessel had been lightened as much as pos- 
sible—more so indeed than some of the witnesses examined 
thought prudent. The effect which ramming would have 
upon such a ship as the Vanguard was not indeed 
inquired into, but her power of taking the bottom was 
specially dealt with, and the general opinionelicited was that 
which was afterwards embodied in the Report of the com- 
mittee, who said that they thought future ships of the In- 
vincible class would be improved by putting more weight 
and strength in the bottom as a precaution against ground- 
ing. Admiral Stewart, indeed, thought that the objection 
to these ships on the score of want of strength was much 
exaggerated, but still he would like to give them heavier 
skin-plating and frames ; but Mr. Reed maintained that if 
they were made capable of taking the ground with less 
injury, they would buy their advantage too dearly, as it 
would be gained at the expense of the armour and other 
qualities which he considered of more importance. Still, 
an account of the collision by an officer on board the Van- 
guard, published in the Times of Wednesday, seems 
ominously to point to this want of structural strength as 
the principal cause of the vessel’s sinking ; for he says that 
although all the watertight compartments had been closed, 
“some of the doors leaked fearfully in consequence of the 
shock,” and let the water into the other parts of the ship. 
It would ——- from this that the bulkheads in whic 
they were fitted must have buckled up to such an extent 


that it was impossible to shut the doors down properly, 
The shock of a blow from a vessel only travelling at the 
speed of 43 knots an hour, as the Iron Duke was, surely. 
ought not to have been so great as tg cause this amount of 
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damage in the bulkheads of the Vanguard if she had been | would rather be advocated with the view of adapting one shell | finder of Captain Nolan has been shown to be most efficient, 


made sufficiently strong. The evidence, however, of Mr. 
W. Pearce before the Committee on Designs tells a tale of 
weakness in structure, which es us feel aston- 
ished at the eulogy upon the Invincible class by 
the Constructors of the Navy, which we have quoted above. 
Mr. Pearce is a partner in the firm of John Elder and Co., 
but previously to his connection with them he was manager 
to Robert Napier and Sons, and whilst in that capaci y had 
the building of the Audacious and Invincible, and his 
opinion therefore carries considerable weight. Throughout 
the whole of his evidence we find the same story—want of 
strength. The Audacious, he says, is divided into seven 
or formed by watertight athwartship bulk- 
heads, and if « leak occurred in the side in either of the 
com) nts which contain the boilers and engines, and 
which are not protected by any wing-passage bulkhead, it 
would not only prevent the vessel from being able to get 
out of action on account of stopping the engines, but would 
bring the armour belt and tops of the bulkheads within a 
few inches of the water-line, and he insists strongly on the 
necessity of a wing-passage bulkhead being fitted. He 
also expresses his opinion that: the bottoms should be 
strengthened, as otherwise she would not stand the same 
amount of bumping which an ordinary merchant ship will, 
and he even thinks that if she were to drag her anchors 
and bump in a heavy sea, she would be in danger 
of going to pieces. Mr. Pearce does not appear 
to have uttered this lamentable prediction from merely 
having studied the design of the vessel, but in consequence 
of the experience which he had had with the Audacious 
and the Invincible, both when launching and when they 
took the ground in the Clyde. When they were launched 
frames and bracket frames gave way in both ships, and 
afterwards, if they touched the bottom during the time 
the engines were being put in, the bracket frames in some 
cases cracked in the p where they were attached to the 
frames, and in other places they bent as a piece of paper 
would do. Similar signs of weakness were shown when 
the ships took the ground on different occasions ; and Mr. 
Pearce believes that 10in. of one of these vessels being 
left bare of water would put a dangerous and geen | 
destructive stress upon the bottom. The manner in whic 

the Vanguard seems to have suffered by the shock cer- 
tainly appears to bear out Mr. Pearce’s opinion ; and if on 
further investigation it should be established that these 
vessels are deficient in strength, the sooner steps are taken 
to remedy the defect by introducing additional frames into 
the Invincible and her sister ships the better. The bracket 
frame system was introduced to lighten the weight of 
material put into a vessel, and within certain limits 
it undoubtedly is a good method of doing so, but it 
may be that we have in the case of the Invincible 
class carried this a little too far. It is evidently a 
wrong policy in our anxiety to protect the guns, to leave 
the ship so weak that the shock of an enemy’s ram would 
injure the bulkheads to such an extent as to prevent her 
being kept afloat. Of course in actual warfare the water- 
tight doors would be kept shut, but still the shock which 
prevented their being properly closed probably damaged 
the bulkheads themselves, so much as to cause them to leak. 
When the rigging has been cleared away from the wreck, 
and the inside can be got at, we shall be able to tell better 
what amount of damage she actually sustained. So far as 
is known at present the Iron Duke struck the Vanguard 
somewhere on a line with the point marked A in our 
engravings, and opened a rent about 15ft. high in the side 


of the ship. 








DARTMOOR FIELD ARTILLERY EXPERIMENTS. 
No. IV. 

Tue firing at Dartmoor has now been brought to a close and 
the camp broken up. The following are the proceedings of the 
last two days:— 

Monday, Aug. 30.—The long range firing with shrapnel and 
time fuzes took place. We have mentioned the arrival of these 
fuzes. They are the realisation of a proposal repeatedly -aade at 
the Royal Laboratory, namely, the construction of a wood time 
fuze with four longitudinal powder channels drilled in it in addi- 
tion to the composition channel. It has been hitherto thought 
that the wood block had not sufficient substance to allow of this. 
Thus the 7-pounder mountain gun had a fifteen seconds fuze in 
the Abyssinian war, but being of the usual length, and containing 
slow composition and only two powder channels, the side holes 
could only be made at intervals representing three-quarters of a 
second of time, or about 115 yards in range, which did not admit 
of sufficient accuracy in setting to give good effect with horizon- 
tal shell firing, and therefore was only supplied for high angle or 
vertical firing. The success of these fifteen-second time fuzes 
allowing of so great a range is important. The 16-pounder guns 
came into action at cavalry targets at 4000 yards range near Yes 
Tor. The practice was unfortunately not good, most of the 
fuzes being bored too long, and the shells bursting harmlessly 
beyond the targets. Table I. below Fig. shows the result of the 
first firing, which consisted of a salvo of six rounds. Table II. 
below the Fig. shows that of twelve rounds fired subsequently. 
Table III. is the result of a salvo of six common shells; Table IV. 
of twelve rounds of the same fired independently. The common 
shell firing was rather a painfully weak exhibition. It is a ques- 
tion whether common shell fired in this way have not proved 
themselves inefficient repeatedly enough to cease to be instruc- 
tive. The shrapnel fuzes having been set too long also spoils 
the value of this practice. One shell appears to have burst pre- 
maturely from some cause which is probably to be attributed to 
weakness in the fuze. 

The next firing was with water shell at 2000 yards range. 
Thirty-six rounds were fired. So large a number of rounds fired 
from the same spot and at a comparatively short range could 
hardly fail to cut such large targets to pieces. It was a kind of 
comparative test of the maximum powers of the water shell and 
shrapnel with percussion fuze. Table IIL, Fig. 1, shows an effect 
which may be termed barbarous. Next followed thirty-six 
rounds of shrapnel with percussion fuzes, producing of course 
under these circumstances great effect—vide Table VI.—but 
decidedly inferior to the water shell. 

It is fair to remark, however, that the use of the shrapnel 


with ion fuzes is rather a departure from the intention of 
the The bullets are desi to keep up velocity, and 
give penetration and continued flight. The may be fired 


with a percussion fuze when desired, but ita use in this way! 





to all purposes, than of its being specially good for this one. 

The battery next came into action at 5200 yards at twelve 9ft. 
targets and 100 dummies in open order. Common shell and 
percussion fuzes were fired. Owing to the range being believed 
to be 5000 yards, very little effect was produced, only one dummy 
being struck. Water shells were then fired from the same range. 
The results were four lodges, two hits, three dummies disabled. 

The faye! battery Royal Horse Artillery then practised 
against the cavalry targets at 3500 yards range. The results of 
shrapnel and common shell will be found on Tables VII., VIL, 
and ix. The effect of the shrapnel was very good; that of the 
common shell much what might have been gees 

On Wednesday, Sept. 1st, the 16-pounder pnel, with time 
fuzes, were fired at the cavalry targets at 2000 yards, thirty-six 
rounds being fired in comparison with the same number of water 
aud shrapnel percussion fired on Monday—vide Tables V. and 
VI. The effect of the shrapnel with time fuzes will be found on 
Table X. The result is slightly better than that of the shrapnel 
with percussion fuzes, but very inferior to that of the water 
shell, not scoring quite half the number of hits. 

The last experiment of the series must be considered an 
interesting one, whatever opinion may be held as to the arrange- 
ment of the conditions under which it was carried out. A few 
words of introduction are necessary. An opinion had sprung up, 
doubtless fostered by the recent reports of the great results 
achieved by the artillery fire, that the targets did not fairly 
represent the formations in which infantry now attack. That 
such an idea should have got abroad was most advantageous for 
the general result of the experiments, for it caused the suggestion 
to be made that some infantry officer of experience in matters of 
modern warfare should be present, to place the infantry in his 
own way. That this might make no material difference in the 
results was, perhaps, to be anticipated, but the object would be 
answered of satisfying all that the matter had been gone into 
from the infantry side of the question as well as from that of 
the artillery. Major Brackenbury, R.A., of the Intelligence 
Department, received a telegraphic invitation from General 
Wilmot to bring down Major East, of that department, to suggest | 
such arrangements as he wished ; and the proposed experiments | 
took place on Wednesday. 

Artillery officers naturally complain at being told that they | 
cannot in war, even should they come into action, fire shrapnel 
at a range exceeding that claimed by infantry by more than 500 | 
or 600 yards; while at short ranges they are told they. would be | 
shot down. So that practically their power in the field is rated | 
very low, and any answer based on practice made at Shoebury- 
ness or elsewhere over sands is treated as depending on conditions 
so different from those occurring on actual service that it is not 
admitted as having any practical weight. The reason for this | 
must be looked for in the peculiar circumstances attending the 
late continental wars. Now, as a matter of fact, while the Prus- 
sian siege and heavy artillery has done well, and in some matters 
has taught us valuable lessons, as in the case of the curved fire 
attack at Strasbourg and the high angle firing of their siege 
pieces, the field artillery has shown itself rather obsolete and 
lumbering in the results it has produced. In support of what | 
may appear an unlikely state of matters, we instance two facts | 











which, in very different ways, show that the German artillery is 
not what we should expect. One, that they habitually fired 
common shells at troops, a projectile we have long since proved 
to be ridiculously harmless compared with any form of shrapnel 
or segment shell ; and the other, that they were so totally defi- 
cient of an artillery officer of the required ability for the duties 
of Inspector-General of Artillery, that a cavalry officer was ap- 
pointed to the post. We believe that in drawing lessons from 
any campaign to any good purpose, discrimination and knowledge 
of any fresh circumstances to which the lessons do not apply are 
necessary. The fact of the English having always understood 
shells of the shrapnel class, and used them when an upportunity 
occurred with success almost exclusive to themselves, is apt to be 
forgotten, and that these shells have been developed and brought 
to very much greater perfection during the last ten years may 
well be unknown to officers who have made tactics and the 
handling of troops, rather than matériel, their special study. 
For our own information, then, it was most desirable that the 
power of our artillery fire should be shown to our staft officers. 
The element that constantly raises difficulties in arranging the 
conditions of any representative trial is the fire of the enemy's 
infantry— what distance are they to be supposed to be, and then 
what range are the artillery to be allowed to come into action’? 

These two questions must be kept distinct; the distance at 
which the guns may open fire is limited by their own range and 
by the nature of the ground. The distance at which the enemy’s 
skirmishers may be supposed to be, depends on what distance our 
own skirmishers are in front of us. Guns must never be sup- 
posed to be wasting their fire by beating off individual skir- 
mishers ; yet a few individual skirmishers with breech-loaders 
would soon make havoc among the gun detachments if allowed to 
creep near them. Generally then, the position of our own 
skirmishers limits that of the enemy. If guns may be allowed 
to have skirmishers 500 yards in front of them, practically 
there will be but few of the enemy's within about 1000 yards. 
When, however, guns are protected behind hasty earthworks, 
they may cling to such a position as one of special protection, 
and this case was somewhat the one contemplated by Major East 
on this occasion. He therefore assumed the approach of infantry 
devoted to the purpose of capturing a battery whose fire had 
occasioned heavy losses; and he imitated the circumstances 
under which half a batallion of men would advance to capture 
such a battery, by removing men from the gun detach- 
ments according to his estimate of the effect of the in- 
fantry fire, and testing the effect of the artillery by giving 
the guns a certain number of minutes at different ranges to 
effect what they could on 400 dummies whom he arranged as 
the advancing infantry. Thus the artillery fired four minutes 
at 1000 yards, with full detachments of nine men per gun. At 
600 yards they fired two minutes, with six men per gun, three 
being ts to represent heavy losses. At 400 they lost three 
more men, so that they fired at that range for one minute ; and 
at 200, and lastly at 100, for one minute, with only three men 


per gun. In Table XI. we give the results of the experiment, 
showing the distances between the attack, sup and reserve 
lines of the infantry. We venture to think that few staff 


officers will fail to admit that under these circumstances the 
infantry could not have captured the guns, and the fire of 
shrapnel and case, even over the desperately rough broken 
ground of Dartmoor, was such as few are prepared to believe. 
And it can hardly be said that the supposition of two-thirds of 
every gun detachment being shot down by the infantry before 
they reached within eS ae 


allowance for their fire while advanting against men behind an 
earthwork, The infantry were sup to receive reinforce- 


ments dies Gate ciend, See number exposed to fire 
at one time was only half a i 
To conclude with a few, words as to what has been brought 





out by the Dartmoor experiments gq 4 whole. (1) The range 


and where nothing arises to prevent its use it doubtless 
employed. Should any accident prevent this, the artillery have 
shown that they can feel their way up to an object, pet | learn 
its range by firing a few rounds of, shells with percusrion 
fuzes, (2) As to the projectile to be employed against 
troops, Boxer's shrapnel, with time fuze, has, under some 
circumstances, proved decidedly the best projectile. Where 
a percussion fuze can be used with advantage, which 
may be oftener on service perhaps than at Dartmoor, 
there seems no question that the water shell, posed by 
Mr. Abel, is much the most- destructive projectile. It will not 
do, however, to furnish a battery with these two shells alone, 
even for firing at troops, for the bursting of the water shell is 
almost invisible, and on such ground as Dartmoor, practice with 
both shrapnel and water shell might go on long without any clue 
being furnished as to the range and as to where the shells were 
bursting. Common shell, under any circumstances, would pro- 
bably be carried for firing at matériel, and might be fired against 
troops, as “pilot shell” to ascertain the The effect of our 
artillery fire against infantry must, we think, be now admitted 
to be, as we have long maintained, much greater than is gene- 
rally allowed. As to details, we confess to being a little surprised 
at the water shell beating the shrapnel with time fuzes when 
firing at cavalry targets “in column,” when we should have 
expected the greater penetration of the shrapnel bullets to have 
made up more nearly for their small numbers. However, we are 
now speaking of a single experiment, which may be exceptional, 
and to set off against this the shrapnel and time fuze beat the 
water shell when firing at a gun and detachment under circum- 
stances when one good water-shell might have turned the tables. 
(3) The gun carriage trial has not beeen completed ; the iron 
carriages have proved excellent, but they have been seen to be capa- 
ble of improvement in some respects, as might be expected. e 
trust the carriages that were knocked about will be tested and re- 
paired as proposed as if inthe field. (4) The shelter trenches appear 
to be rather the weak feature of the programme. To niake good 
shelter trenches in Dartmoor heath and peat is indeed difficult. 
With their advantages in the rough and heavy character of the 
ground, which choked the projectiles on graze, the infantry had 
a little disadvantage in their power of making cover quickly. 
On the whole the ground may be fairly said to have been against 
the artillery, and the practice made by the guns is a proof of a 
high standard of efficiency. 


ill be 





a: ate | ! t 
<—t— N— 5 --ll- 5 -ll— 85> 


—— —_——— —— —_— —- 
TaBLe I.—16-pounder gun, salvo of 6 shrapnel shell with time fuzes, 
range 4000 yards. 


ist 2nd 8rd 4th 
squadron. uadron. squadron. squadron, 
Through “. ae hy 7 ws Ye 8 Pe 1 
| Sx ak sp 06 a ORY Gah WP cee ie, CHD. eaen ee 
BUNGEE ws ce ce ce us Of OS se ca DO wo co B oo «oo & 
Total . Pe Fp ior, OPE, 


TaBLE II.—16-pounder gun, 12 rounds of shrapel with time fuzes, fired 
independently. 
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Tasce 111,—16-pounder, salvo of 6 common shell with time fuzes. 
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TaBLE IV.—16-pounder, 12 rounds of common shell with time fuzes. 
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Gece. cy, oe. 00 ce 08 Ste 20) Bie 0 0 
PAD 5 AS: ee * ee Se aes eee, hee ee 
Taste V.—16-pounder gun, 36 water shell (Abel's) at 2000 yards range. 
Se Ss 6s bs as ak EE ae ae ee” ce ee 
Lodged oe o 2 «- 181 oo W we ce 19 
Sse wh 5s 0m we 0c GER ne. <a BER Gc vee GE ve a ED 
Direct hits of shell... .. .. Sins co Dem. de. (5.26 le 
Total .. +» 1112 00. VOD os .. 801 -» 475 


TaBLe VI.—16-pounder gun, 36 Goged at 2000 yards with percussion 
uzes, 





Tee. a0 es cw Se wer’ § o ih SD so «o 8 
Lodged a oo 2S ce oc @ wo © +ec,a0 of 
Des of sc ee - 855 .. .. 504 160 .. of i 
Direct hits of shell .. ee eee Oe ee 
Tote... oe © WT ne te OE ne .. 283 es 19 
Taste VII.—9-pounder shells practice, salvo of 6 shrapnel with time fuzes 
at 3500 yards range. 
Through BS co we. © on 1 0 
Lodged PO Bae ee 
Struck .. BM ce oe BD oo cs SH te cs OD 
Total Pee eee yy 
TaBLe VIIIL.—9-y jer shell practice, salvo of 6 common shell and per 
cussion fuzes at 3500 yards range. 
Through es oe « S ot «t Bc we © 4 
Lodged oe yee G es -_ 0 0 
GREE oo 06. we oe os co OW (ft eo. 0 7 
Direct hits of shell... .. .. 1 « 0. 0. 0 
Total .. .. .. ee rr il 
TaBLe [X.—9-pounder shell practice, 12 rounds of common shell at 3500 
yards range. 
—— a oe er ee Soo we O86 Ow. 
om 62 8 20. © @ @ + O « o 6 
Struck .. 3 .. 0 0 ° 2 
Total Di ntig Oc Gs, wanes 


TaBLE X.—16-pounder shell practice, 36 shrapnel and time fuzes at 2000 
8 ‘ 


Through ., o UM os 35  @. 168 
so 00 cc cf e« 25 wo of & - @°. . 
Mss 3c o0: 0c 60 ‘sen, os... on San +» 3 . 105 
Direct hits of shells ee ee 5 . 18 fe 2 
WOME oc. ce 00 69, 00, OB..00.- 00 BD + 563. 809 
Taste XI.—Firing against dummies represen oo! advan: to 
capture the guns of a battery. The Tefentey® tn and pd 
lines 250 yards apart with reserves at 600 
No, of men Time 0. of No. of dummies 
each for Range. 
firing. fired. In attack. In support. 
9 men 4 minutes .. 1000 yards .. 35 7 ot) BO 
6 men 2 minu' - COyards .. 23 ., es .. 36 
8 men 1 minute a yards .. %@.. iT $9 
8 men 1 minute 200 yards .. 20 80 = 
3 men 1 minute lOyards .. 2% .. MS . = 
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ALLAN’S FLOATING CABIN. 


Tus year has witnessed the failure of two noteworthy attempts 
to overcome the horrors of the Channel passage, to which the 
public at large had for a long time looked forward with much 
anxiety and hope. The Bessemer and the Castalia have both 
been tried and found wanting. The latter vessel, indeed, is 
steady enough and comfortable enough, but, as we were always 
afraid she would be, she is so excessively slow that she is practi- 
cally useless for the service for which she was designed ; and 
the swinging saloon of the Bessemer, apparently, will not swing. 
At all events, an ominous silence has been preserved upon the 
subject, which has culminated at last in a decided confession of 
failure, by the vessel being advertised for sale. We must con- 
fess that wenever quite understood how a single man, transcendent 
genius though-he might be, could possibly anticipate the move- 
ments of a vessel when he had not the slightest means of 
kfhowing beforehand what they were going to be. The action 
of waves is, unfortunately, by no means regular, and when we 
add enormous bilge keels to our ships, as was done with the 
Bessemer, we get such extraordinary jerks and stoppages when 
we least expect them, that any system which depends upon 
apparatus worked by human skill alone for taking out of a 
swinging cabin the roll which it would naturally have, contains 
so few inherent elements of success, and presents so many natural 
difficulties to contend with, that we very much doubt its ever 
being satisfactorily accomplished. It may be that too many 
cooks have spoiled the broth, as we might be led to infer from 
the tone of the correspondence on the subject which has been 
carried on in the columns of one of our contemporaries by the 
principal parties concerned. Whoever may be to blame, the ship 
is for sale, and the question of the Channel passage remains in 
statu quo. It may possibly be solved by means of the projected 
tunnel; but that cannot be completed for a long time to come, 
and meantime sufferers are every day crying out for immediate 
alleviation. Possibly, however, they will not have to cry out 
long, for there is some evidence that the problem has at last been 
solved by Mr. Alexander Allan, of Scarborough, the well-known 
inventor of the straight link motion. 

Mr. Allan takes advantage of the natural tendency of a vessel 
containing a fluid, when set in motion, to rotate round the fluid, 
which will keep its proper level so long as no wave is generated 
in it, as would necessarily be the case with any body of water 
having a large horizontal surface. Mr. Allan, however, though 
he deals with a large body of water by giving it a small exposed 
surface, prevents any independent movement being set up in it. 
The plan he'proposes is shown in the engraving, page 180, and con- 
sists of a hemispherical dock fitted in the ship, and containing 
water, in which floats another hemispherical vessel of such a dia- 
meter as only to leave a space of some 3in. or 4in. between it and 
the outer vessel or dock. This inner vessel is weighted down to 
its required water-line by meaus of ballast, sufficient allowance 
being made for the extra weight of the passengers whom it is to 
carry. As the ship pitches and rolls, the water between the 
floating cabin and the dock always maintains its horizontal level, 
for there is not surface enough for it to set up an independent 
roll, and the floating cabin therefore also remains level, being 
kept by an arrangement of a pillar and universal joint from 
being projected against the sides of the dock. The entrance to 
the cabin is by means of a circular staircase, leading from the upper 
deck to the centre of the floor of the cabin, to which it is 
fixed. It is evident that there is practically no limit to the 
number of things which may be kept steady by this system in a 
passenger ship, so long as there is room for fitting the hemisphe- 
rical dock. Thus a single sleeping berth or a platform with a 
table and‘seats may be supported in this way. _In theory, there 
is no doubt that there is nothing to prevent this system being 
perfectly successful. Mr. Allan, however, like Mr. Bessemer, 
was not satisfied with mere theory, but determined to put this 
idea to a practical test; but whereas Mr. Bessemer’s hydraulic 
apparatus required him to make his experiments on a large scale, 
and then necessitated his confining himself to imitating the 
roll of a ship with his well-known working model in his own 
garden at Denmark-hill, Mr. Allan’s principle did not cramp him 
to a similar extent, but allowed him to make his trials with a 
working model at sea. Considering tha the most crucial test 
of its efficiency would result from experiments with a small 
model, since the bigger it was the more natural inertia it would 
possess, and therefore the less tendency to partake of any of the 
movement of the vessel rolling about it, Mr. Allan constructed a 
model of which the outer hemisphere was only 10in. in diameter. 
The difference between this and the inner floating bowl or cabin 
was fin., so that they were separated by a film of water jin. in 
thickness. The floating cabin was fitted with a central pillar 
and universal joint as before explained, and was also provided 
with an index-arm pointing vertically upwards when the appara- 
tus was at rest, and so arranged as to show upon a sector 
attached to the outer bowl angles of inclination of 30 degrees 
on either side of the vertical. A spirit level was also placed 
on the deck of the floating cabin, so that its slightest 
movement could be detected. A line drawn across the upper 
part of the arm corresponded with a line drawn on the sector, so 
that any upward or downward motion of the floating cabin was 
visible. The model having been prepared, a day suitable for 
trying it was anxiously awaited, one on which a chopping sea 
should set into the bay at Scarbro’ being the desideratum. This 
arrived at last on the 31st ult.; it blew a strong northerly gale, 
which raised so heavy a sea that over 100 yawls and smacks ran 
into the harbour for shelter, and no steamers went out. By the 
following day the wind had gone down leaving a considerable sea 
on, so the model was shipped on board a tug steamer, about 50ft. 
in length, and the first experiment was conducted with it. In 
steaming out in the wind’s eye the seas were met end on, and 
pitching motion only was imparted to the vessel; the pitches, 
however, were quick and frequent, amounting at times to as 
many as sixteen per’minute. The index arm showed angles of 
inclination ranging from 2 deg. to 9 deg., but the spirit level 
proved that thedeck of the cabin itself remained horizontal through- 
out. The apparatus was at first placed upon the quarter-deck, but 
was afterwardsremoved tothe bridge, and still the same results were 
obtained. On the bridge too there were shocks and vibrations as 
the single engine passed its centres, and it was expected that an 
upward and downward motion would have been imparted to the 
cabin; but though it was most carefully watched, not the 
slightest shake, oscillation, or vibration was perceptible. The 
effect of rolling was then tried, with equally good results, the 
angles of inclination being greater, ranging up to 15 deg. Ex- 
periments were also tried with the sea on the quarter ; but the 
angles of inclination were only then from 2 deg. to 24 deg. It 
was then determined to subject the model to a more severe test 
still, and it was therefore taken out of the tug and put on board 
a small coble, and the same ground was traversed for an hour. 
The cabin still behaved perfectly, maintaining its level exactly. 
Finally, a china cup, 2}in. in diameter, was filled with water and 
placed upon the deck of the cabin, when not a drop was spilt, 
and it was therefore perfectly evident that the cabin did not 
wove one-thirty-second of an inch even out of the horizontal. 





The extraordinary success thus obtained leads us to hope that 
a practical solution has at last been arrived at of the problem of 
the best means of securing a comfortable passage across the 
Channel, which so many inventors have cudgelled their brains to 
find out; and the simplicity of Mr. Allan’s arrangement, and the 
ease with which it could be fitted to existing vessels, leads us to 
hope that, before long, we shall be able to start from London on 
a continental tour without shuddering as we think of the fatal 
strip of blue water which has to be traversed before we arrive at 
our destination. 
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THE IRON AND STEEL INSTITUTE AT MAN- 
CHESTER. 





(From our Special Correspondent.) 

Tue Iron and Steel Institute of Great Britain commenced its 
seventh provincial meeting at Manchester on Monday of this 
week, under the presidency of Mr. William Menelaus. The 
Council of Owens’ College had placed the buildings of that insti- 
tution at the disposal of the Institute for the purpose of holding 
the meeting, and they were found admirably adapted for the 
purpose, the papers being read in a lecture theatre, the acoustic 
properties of which were of a very excellent kind, while the ad- 
joining rooms were set apart for the general use of members. 

At half-past ten o’clock on Tuesday morning the public pro- 
ceedings commenced with the reception of the Institute by the 
Mayors of Manchester and Salford and the Bishop of Manchester. 

The Mayor of Manchester, in addressing the members before 
the commencement of the business of the meeting, expressed on 
behalf of the inhabitants of Manchester the satisfaction they felt 
at this visit of the Iron and Steel Institute to thecity. He him- 
self, as an outsider, was not acquainted with the technicalities of 
the trade ; still he could fully recognise, from what he saw and 
what he knew, the great importance of this association. When 
he found gentlemen like those he saw around him, and remem- 
bered the magnitude of the firms which were engaged in the iron 
and steel trade, and the hundreds of thousands of people em- 
ployed in it, he could but recognise at once the importance of an 
institution of this kind. He bade the members a welcome to 
Manchester, and trusted that the meeting would, in the opinion 
of the members, be a successful and a pleasurable one. If he 
could in any way contribute to that success or pleasure he should 
only be too glad to do so. 

The Mayor of Salford (Mr. Alderman Harwood) said it gave 
him great pleasure, on behalf of the people of Salford, to wel- 
come to the city of Manchester the members of the Iron and 
Steel Institute. That association was composed of gen- 
tlemen possessing the highest scientific knowledge, and in 
turning science to their benefit they, at the same time, added 
very materially to the wealth of the nation. His brother, the 
Mayor of Manchester, had left him little todo. He could only 
say on behalf of the people of Salford that he was glad the 
members of the Iron and Steel Institute had paid this visit to 
Manchester. He was glad they had honoured Manchester, and 
he hoped they would all go away from it pleased with what they 
had seen and with the attention which, he was sure, the whole 
of the citizens were anxious to pay to them. 

The Bishop of Manchester said he never was much more sur- 
prised in his life—though he had had a few surprises in his life 
—than when he was visited by Mr. Adamson and other gentle- 
men, and asked to be present on the occasion of this opening 
meeting. He really felt he was intruding into a sphere in which 
he had no business; and as he had a character in Manchester 
for talking about things of which he knew nothing, he 
felt the serious responsibility of addressing the practical 
intellects he saw before him. He did not know in 
what capacity he was there— whether it was as one 
of the governors of Owens’ College, who had the privilege 
of welcoming the members of that Institute to its 
halls, or as the Bishop of the diocese; but in both 
these characters he congratulated Manchester in having 
the members of the Iron and Steel Institute in its midst. 
He had been struck with the phenomena of the age as he looked 
over their list of members. He found that their first president 
was his Grace the Duke of Devonshire, and he also found the 
names of Henry Bessemer and Isaac Lowthian Bell; and when 
he looked to the constitution he found that the Institute con- 
sisted of three classes—persons practically engaged in iron and 
steel, and also honorary members, not to exceed twenty; and he, 
of course, expected that the Duke of Devonshire was amongst 
the honorary members, but to his surprise he found that his 

ace was.an ordinary member. At any rate, the fact struck 
him that the old order of things had changed, and had given 
place to a new; and he was inclined to think that the new 
order was rather better than the old. The word “Duke” 
was from the Latin duz, and meant a “leader.” There was a 
time when dukes were leaders in arms, and he thought it was 
not a change for the worse, and not altogether a matter for dis- 
satisfaction to find that the dukes of the nineteenth century 
were leaders of the arts of trade and commerce. Therefore, he 
did feel that this phenomenon was a striking one, that very much 
helped him to appreciate the character of the age in which it was 
his lot to live. An old Latin poet with whom he used to be 
more familiar than he now was, Virgil, in one of his Eclogues, in 
which he seemed to have been almost gifted with prophecy, 
described a period then far distant when a boy should be born 
under whose beneficent reign the whole character of the earth 
should be changed; and he (the bishop) remembered that one of 
his lines was that in this boy’s lifetime and under his influence 
the age of iron should end, and the age of gold should succeed. 
The line was: — 

Quum ferrea primum 
Desipet, et toto surget gens aureo mundo. 

We had not certainly reached that time yet. A great statesman 
had said that this was an age of blood and iron. In England we 
left out the blood, and the longer we could leave it out the 
better, but this was an age of steel and iron ; and certainl 

steel and iron seemed to be capable of performing feats which 
our forefathers never could have dreamed possible. He imagined 
that if Drake or Frobisher, or any of the great navigators of 
Queen’s Elizabeth’s time, had been told that we could send ships 
to sea with 6in. of iron plates on their sides, and that these 
ships would float, that they would have laughed in the face of 
those who told them, believing them to be practising on their 
credulity. Certainly, we had not altogether succeeded with our 
iron ships, as the unfortunate misadventure in the Irish Channel 
proved. Hedid not know how it happened that their ingenious 
contrivances were not always applicable when they were wanted, 
because he heard it said that if a certain door in a certain bulk- 
head had been closed the Vanguard would not have gone down in 
the Irish Channel, to remain there nobody knew how long. It gave 
him pleasure to see before him the stuff of which he thought the 
English nation was made. He felt proud of his country, and 
when he saw before him a body of gentlemen who were engaged 
in one of the most important industries of the country he con- 
fessed he looked upon ys with very profound respect. What- 
ever they might think of theglogians—they might sometimes 





think that they ) ae up into the clouds and talked about things 
they did not understand— there could be no doubt that the mem- 
bers of this Institute took their stand upon the earth, and were 
engaged with matters of a very real and practical character, and 
he thought in that respect those who had to teach religion might 
take a little lesson from them. The closer those who taught 
religion kept to the ground, and the less they soared into the 
altitudes the better, perhaps, would they profit those who were 
taught by them. 

The President tendered to the Mayors of Manchester and Sal- 
ford, and to the Bishop, the thanks of the meeting for their 
attendance and addresses, and the business of the meeting was 
then proceeded with, one of the most interesting features of the 
day’s operations being a very warm discussion on the merits and 
demerits of the Howard boiler, which arose on a paper by Mr. 
Joy, taken as read at the last meeting of the Institution. 

The members of the Institute were afforded an opportunity of 
seeing most of the principal locomotive, engineering, and other 
industrial establishments of importance in and about the neigh- 
bourhood of Manchester. Of this opportunity they availed 
themselves to the fullest extent. Probably none of the vast in- 
dustrial establishments thrown open for their inspection pos- 
sesses such an interest, whether as regards its history or its pre- 
sent position, as the locomotive and general engineering works of 
Sharp, Stewart, and Co. These works were originally established 
by Richard Roberts, the inventor of the self-acting mule, and 
other mechanical improvements in the spinning of cotton and 
other phases of engineering. Roberts carried them on for a 
number of years in conjunction with the Mr. Sharp whose name 
they bear. A dissolution of partnership was at last determined 
on, and Roberts, failing to carry on business with commercial 
success on his own account, sunk at last into almost complete 
penury. When he had attained his seventy-fifth year a sub- 
scription was opened in Manchester for the purpose of present- 
ing him with a testimonial. Of that testimonial the late Lord 
Brougham, Sir Joseph Whitworth, Sir J. K. Shuttleworth, and 
other leading men were promoters, but he did not—poor 
fellow !—live long to enjoy it. Under the direction of Mr. 
Sharp the Atlas Works acquired a rather celebrated name for 
locomotive engineering. They were, I believe, one of the first 
works to take up this specialité after George Stephenson, in 
Newcastle, and the Sheldon Engine Works Company, near 
Darlington, and they had the honour of furnishing some of the 
first locomotives used on the Liverpool and Manchester Rail- 
way, the first public railway opened in the world after the 
Stockton and Darlington. 

Covering an area of several acres of ground, the Atlas Works 
afford employment to nearly 2000 hands. They are situated in 
Oxford-road, almost in the very heart of Manchester, and the 
buildings, being of considerable age, are not designed in accord- 
ance with the most modern notions of taste and propriety. The 
company do not design engines of their ewn, but build all kinds 
of engines to the specifications and designs of others. The loco- 
motive fitting and erecting department contains a very large 
stock of heavy tools—some of them of the largest calibre, 
and others quite unique in point of design and arrangement. 
Visitors had not only the opportunity of seeing locomotives in 
every stage of progress, but they also were privileged to witness 
the manufacture of carpet-weaving machinery, workshop tools, 
Giffard’s injectors—of which the firm have at one time or 
another constructed upwards of 33,000—and other special pro- 
ductions. A slot-drilling machine for the cutting of grooves in 
the key-ways of iron shafts, and Seller’s patent screwing and 
planing machines, for which the highest award was given at the 
Vienna Exhibition, attracted a good deal of attention. The 
peculiarities of the latter machine may be thus described :—It is 
of small size in proportion to the work it accomplishes, of 
moderate first cost, on a plan very convenient for the workman 
using it, and does not need the application of cross belts, or 
reversing apparatus for driving it, since it works in one direction 
only, and is never required to be stopped, unless for changing or 
repairing the cutting dies. Each set of these dies, as used for 
bolt cutting, is made in three separate pieces, each piece being 
similar to a chasing tool as used for hand chasing ; and, being 
arranged for cutting out the thread from the bolt, no setting up 
is required in the operation, and the bolt is therefore forged to 
the finished diameter of the top of the threads, which, being pro- 
duced in this way, have the finish and accuracy of those made in 
the screw-cutting lathe. The bolt is completed in passing once 
through the dies ; and as, by a very simple arrangement, the 
dies are made to release the bolt when the required length of 
screw has been cut, the bolt can be at once drawn back, without 
reversing or stopping the machine, and the dies immediately 
resume their cutting position ready for the reception of another 
bolt, which can be fixed more readily and truly in the holder than 
in most other screwing machines. The main spindle being hollow, 
bolts of any length can be screwed. The re-cutting of the dies is 
effected very easily in the machine itself ; and, as they can be 
readily adjusted to any diameter of bolt for which the machine 
is adapted, they may be worn down for a long time before 
requiring renewal. The advantages claimed for this machine 
are :—(1) Simplicity of construction, and absence of reversing 
motion. (2) Cleanness and accuracy of cut ; the dies once set 
requiring no further adjustment on the part of the workman 
attending the machine until another diameter of bolt is put in. 
(3) Rapidity of action, no bolt needing to pass through the dies 
more than once, and the time generally lost in running back 
being available for re-fixing and cutting ; by these means the time 
of screwing a bolt is reduced in the proportion of five to three. 

Five different sizes of this machine are made, adapted for the 
screwing of bolts and tap nuts, the first beginning with ;gin. to 
in. diameter, and the last being equal to screwing bolts and tap 
nuts from 14in. to 3in. diameter, and the machine includes nine 
sets of dies and nine taps, jaws for holding the nuts and taps, 
and the driving apparatus. The patent self-acting slot drilling 
and grooving machines made at these works are of recent origin, 
and have been found valuable auxiliaries to the production of 
stationary and agricultural engines, and other work. They are 
made either double or single. The machines when double have 
cast iron planed beds, on which two traversing headstocks are 
fitted, with as much range for each as the differant lengths of 
bed admit of, and receive a reciprocating motion variable at 
discretion within the limits named. The drilling spindles work- 
ing in these headstocks have self-acting feed motions, which cause 
the drills to descend at each end of the slots simultaneously with 
the reversing of the traverse motion, and revolve at speeds 
varying according to the diameter of the drill. The reciprocating 
motion of the headstocks is given by means of connecting rods 
attached to revolving discs, or plate wheels, placed at the two 
ends of the bed, the slots in which for altering the traverse are 
graduated in such a way as to define exactly the length of the 
grooves, &., required to be cut, thus avoiding the trouble of 
setting out in the usual way. The speed of these plate wheels 
can be changed as required. The tables upon which the work is 
to be fixed are adjustable in all directions, so that objects are 
readily and accurately set, and remain so without further adjust- 
ment until the glotg or’ grooves are’ completed, the tools being 
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brought to the required position for commencing by a nut and 
screw fitted to the headstocks. The slots produced in connecting 
rod ends and straps, in piston and other rods, piston rod caps 
and crossheads, and other objects, are more true and free from 
indentation on the sides than if produced by the old process of 
drilling, chipping, slotting, and filing, and do not require touching 
with the file or any other tool after leaving the machine. By 
using a double machine any piece of work can have two slots or 

ves drilled in it at the same time, thus obviating the possi- 
bility of their being untrue with each other ; the same advantage 
is gained when cutting the key-beds of axles, shafts, &c., for 
which kind of work this machine is peculiarly valuable from the 
exact parallelism which it ensures; and in a double machine one 
drill may be slotting and the other drilling, or both slotting, or 
both drilling, as required; and it will be evident from the com- 
plete self-acting movements of the machine, that one workman 
can attend to two or more drills, whilst in the instance of a 
single machine he would be at liberty to attend to another ordi- 
nary drilling or other machine placed near. In cases where the 
slots are very deep they may be drilled from both sides towards 
the centre of sufficient depth to meet, so as to avoid the use of 
very long drills. 

I need only add that the Atlas Works are equal to an annual 
production of more than 150 locomotives per annum, and that 
at the present time they have locomotives on hand for the 
Bristol and Exeter, the North-Eastern, the Great Northern, the 
North of Europe, and other railways both at home and abroad, 
including the kingdom of the Mikado. 








PRICE’S PATENT RETORT FURNACE.* 
By Mr. I. LowTHIAN BELL, M.P., F.R.S., Middlesbrough. 

THE ordinary reverberatory furnaces as ws for melting and 
puddling pig iron, or heating piles for the rolling mill, consist of a 
fireplace, a hearth for the reception of the material under treat- 
ment, and a chimney for securing the necessary current of air 
through the fuel. All the operations in an ironwork, with the ex- 
ception of raising steam, require for their performance a very 
elevated temperature. Only that region, therefore, immediately 
adjoining the source of heat is available for any of the above-men- 
tioned purposes ; because, by the time we reach a distance of afew 
feet from the fireplace, the flame is cooled down below that point 
to which it is sought to raise the contents of the furnace. The 
waste of heat, therefore, in every simple furnace, as described, is 
enormous, and various attempts have been made to reduce the 
amount of this loss. In former times, chambers between the 
hearth proper and the chimney were constructed, in which the iron 
received its first portions of heat. The extent, under any circum- 
stances, to which this system is applicable in an iron work is but 
limited, indeed, practically, it was confined to the puddling 
process. Now, however, since the preliminary operation of refining 
has, generally speaking, been abandoned, this mode of economising 
fuel has fallen into disuse. 

In more recent times a considerable portion of the heat, which 
otherwise escaped into the chimney, has been intercepted by em- 
ploying it as a means of raising steam. This application is sound 
in principle, because so far as a mere question of heat is concerned, 
there is no reason why the products of combustion might not be 
cooled down to 500 or 600 deg. Fah, at which temperature a 
maximum intensity of draught is commanded. 

When, however, the gaseous contents of the chimney have their 
temperature reduced to 1200, or 1500 deg. Fah., the rate at which 
they impart heat to another body is so slow that there is no com- 
mercial advantage in preventing the loss inseparable from their 
escape, and even then the magnitude of the boiler arrangement is 
largely increased, compared with that when the fuel is applied 
direct for generating steam. An important mode of rendering 
available a portion of the heat, which otherwise is carried off un- 
utilised, is obtained by the so-called regenerative furnace. Init the 
fuel is employed in the gaseous condition, so that both the com- 
bustible and the air required for its combustion have their tempera- 
ture raised, and, in this way, heat which would be lost is 
intercepted and returned to the point where it can be usefully 
employed. Compared with the ordinary reverberatory furnace, an 
economy of from 20 to 30 per cent. in the fuel consumed is stated 
to be effected by the regenerative system. 

In the common furnace, the volatilisation of the hydrocarbons 
in the fireplace is not only the cause of the expenditure of a certain 
quantity of heat, but the absorption of this heat tends to impose a 
limit to the power of the apparatus. The cooling effect, due tothe 
evaporation of the volatile constituents of the coal, is augmented 
by the periodical introduction of the cold fuel, which is accom- 
panied by the influx of a large volume of cold air. The result is a 
very prejudicial effect, both in respect to the y of 
tible and intensity of temperature. From this convenience, the 
continuous action and previous heating of fuel and air exempts the 
regenerative furnace. The preliminary conversion, however, of the 
coal into a gas is attended with a certain amount of loss, inasmuch 
as the whole of the fixed carbon is burnt to the condition of 
carbonic oxide, which means a sacrifice of about 30 per cent. of its 
heating power. To this has to be added the cost of plant for 
doing this, and for heating the gasified fuel and air. 

Mr. John Price, of Sunderland, has contrived a form of appa- 
ratus which he distinguishes by the name of the retort furnace. In 
it Mr. Price raises the temperature of the air, as well as that of 
the gaseous and fixed constituents of the coal, by the waste heat 
before it enters the chimney. It is true he cannot compete with 
the furnace knownas the Siemens, in the matter of intensity of 
temperature to which the substances employed as the source of 
heat are brought, but Mr. Price avoids the loss which takes place 
in the gas-producers of the so-called regenerative furnace. Whether 
the retort furnace can, or cannot, bé applied to the manufacture 
of steel by the open hearth process remains to be proved; in the 
meantime it is interesting to know that 26 1b. of wrought iron 
have been completely melted in a crucible by means of one of these 
furnaces, The drawing is a longitudinal section through centre 
of furnace; A is a combustion chamber filled with grate bars 
in the ordinary way. B, a heating chamber, separated from 
A by the usual bridge. C, is the neck descending into an 
underground flue D, ee into an up-cast or retort 
chamber, as it has been designated, E. In the centre 
of the chamber E is a fire-brick circular pillar F, with spaces 
around, marked in Fig. 5, E EEE, and on which is placed a cast 
iron cylindrical air vessel G, which is protected by fire-brick. On 
this air vessel G is built a retort H, partly of fire-brick, partly of 
cast iron, The top of the cast iron part of the retort is fitted with a 
hopper I, in the throat of which is a damper, J, worked bya rock- 
ing shaft and lever K, from the ground. he lower portion of the 
retort made of fire-brick has two necks, LL, the one leading to 
the combustion chamber for the passage of fuel, the other to the 
outside of the furnace for the insertion of stoking tools, to forze 
the fuel forward into the combustion chamber. The entrance of 
the outer neck is closed by an air-tight door M. The upcast or re- 
tort chamber E extends to near the top of the retort, where it is 
closed by brickwork, but is opened at the side by the flue N 
leading to the stack. 

Near the bottom of the chamber E, and in a line with a centre 
of the circular air vessel G, are pipes P P, inserted in the walls of 
the chamber M, passing all round the chamber. These pipes are 
connected with the blast and pass into the central chamber G, as 
shown. 

The practice in working is te lighta fire on the grate-bars, and 
generate heat in the usual manner, until the furnace is well heated. 
The retort is then filled with fuel, and the firing commences from 
the retort, and by the time the fuel at the top descends to the 


fron and Steel Institute. 











bottom of the retort, it is well heated, and a continuous supply 
of heated fuel is then kept ~ All raw fuel is from this e 
supplied to the hopper I, only let into the “‘ retort — dam| 
without the access of air. The gases so generated in the comb’ mn 
chamber pass over the bridge into heating chamber down the 
neck, into the underground flue, into the upcast or “retort 
chamber, filling the spaces around, and giving up their heat to 
the circular air chamber, the retort and the air pipes and 
their residue ing off by way of the flue into the stack, 
the heat so stored Salen carried back into the furnace by the 
heated fuel. Combustion is supported x air under 

from a fan. The air entering in as shown, traverses the 
entire circuit of pipes, passing into the central air vessel out 
thro’ the outlet into the ashpit, and so up through the 
grate It will thus be seen, from the description just given, 
that to some degree the retort furnace embraces, in principle, 
that of the regenerative system; at the same time that the re- 
generative chambers,as well as the arrangement of valves for 
changing the direction of the current of the gases, are dispensed 
with, 
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According to a return furnished to me, a ringle-bedded puddling 
furnace, working 124 tons of pig iron per week, gave the following 
results :— 





.aQaQt.t OG QL 
Pilg iron delivered .. .. «« 18815 0 ¢ 
Scrap iron delivered - 81400 
21919 0 0 
Fettling used ., «+ «os « 4917 110 
Coal. ee 00 ee ce ee 149 0 0 20 
Received puddled bars .. Ist 1 215 
Received scrap iron oo oo BT SU 
— 212 9 2 2 
Consumption per ton of Puddled Iron and Scrap Balls. 
Pig and scrap iron .. «+ ,+8 of «+ os 20°70 cwts. 
Fettling .. .. «- oo 0s ce ee “46 ,, 


RORY arin citar cal one sare cements 

In the case of a double-bedded puddling furnace working 25 tons 
of pig iron per week, I have received the following figures :— 
2ceceen eck @b 


Pig iron delivered .. .. «. 603 00 0 
Scrap iron delivered +» ef 8211 0 0 

————-. 685 11 0 0 
Fettling used os’ 70 019 
Coal used oe 350 0 3 8 


Received puddled bars Lol 87814 210 
Received scrap balls .. .. 75 0 115 


——_ 653 14 3 25 
Consumption per ton of Puddled Iron and Scrap Iron. 
Pig and scrapiron .. .. «+ «# + 20°97 cwts. 
Fettling — .2 «1 «os oF os - « 
Coal .. ee ee 1071 ,, 


In both the trials of which particulars have just been given, the 
furnace was worked by the draught of the chimney, and the air 
entered the fireplace at the temperature of the atmosphere. In 
the following experiment a fan was used, and the air was propelled 
through heated pipes, by which its temperature, before entering 
the fireplace, wen bested to 300 deg. Fah. The furnace was of 
the double-bedded description, and the work ao, was 
26} tons of pig puddled in ten shifts, instead of 25 tons when 
using cold air :— 


.0a0@L r.O.Q kL 
Pig iron delivered 2% 50 0 
Scrapiron do. 340 0 
_ 2990 0 
Fett! do. os ee “08 56 5 38 22 
cel. se je 09 ty se 185 0% 
Received puddled bars 2419 112 
” scrap balls oe 0 
2719 112 


Consumption per ton of Puddled Iron and Scrap Balls. 


Pig and scrap iron .. 21°00 ewt. 
Fettling .. «c oc «+ c+ «+ eo 38 ow 
Conk .. oo ve oe. 00 ee oe 


When the retort system was applied to a reheating furnace using | 


hot air, the consumption of coal was as follows :— 

Cinder Bottom—Day-shift only, including lighting up 5°25 cwt. per ton. 

Working day and night .. . «.. 425 ,, ” 
Sand Bottom—Day-shift only, including lighting up 450 ,, a 
Working day andnight .. .. .. 375 

In the ordinary furnace, the coal consumed amounted to 9} cwt. 
per ton of iron, working day-shift only, and 8 cwt. when going on 
uninterruptedly, so that the saving of fuel a) 
third in puddling, and one-half in reheating iron. P 

From the examinations which were made of the escaping " 
it would appear that the nature of the combustion is capable of 
being controlled,-and, in this manner, a flame of a more or less 
reducing character can be maintained. In one case, two piles of 
iron were placed in a reheating furnace, which, from their size, 
projected above the bridge, where they were exposed to the cutting 
action of the flame. To avoid waste from this cause, the blast was 
moderated to about half its usual volume, the effect of which was 
manifested in the nature of the escaping gases, which had the 
following composition :— 

Carbonic oxide 


” ” 


15°07 vols., or 13°39 by weight 
49 





Carbonicacid  .. .. «. 776 5 », 12° . 

Hydrogen oe ce oo oe eee Ole “53 = 

Nitrogen oo oe oo Cs ww pan 
10000 100°00 


The air was heated to 500 deg. Fah., and the gases as they 
entered the chimney 1500 deg., as ascertained approximately by a 


meter, the flue itself being 
i tcmantene in the flue is 
much unburrt inflammable in the oan, would con- 
tinue to burn on its way to the t of exit. 

In the next experiment, the object sought to be obtained was the 
intensity of the temperature within command by this form of 
furnace, hence the 2" of air, heated to 550 deg. Fah., 
was employed; indeed, the sis of the sample of gases extend- 
ing over three-quarters of an hour shows an excess of oxygen. 


eir composition was :— 
Carbonic acid 15°9 vol., or 22°8 
OREM .. oc cs cc oc oo B88 3 
Nitrogen .. co oo.ce « S19 , YD 


1000 1000 
The elevated temperature afforded by the apparatus at the period 
when the had the composition just described may be Pe 
of by the Reet that 26} Ib. of malleable iron was perfect] in 
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rs to be about one- | 


24 hours. The escaping gases, notwithstanding the in heat 
2} the hearth, only indicated 900 deg. Fah., the flue itself not being 


visibly red hot. ing the 
evolved by the com of 
to be units per unit of the 


fuel, that which escapes up the 
chimney in the gases at 900. deg. 
Fah. may be roughly estimated at 
15 per cent, of the whole. The 
loss from a furnace of the ordi- 
n construction would, at the 
high temperature at which the 
products of combustion enter the 
chimney, be difficult to calculate, 
but at anything like 3000 deg. 
Fah., it would not be far from 
one-half of the heat the coal is 
ogee ~ age The advan- 
tage, therefore, o' eT | 
the difference between 50 and 1 
per cent., and of returning even 
a portion of it, so that it may be 
usefully applied, is obvious. That 
a notable amount of effective 
wer which would be otherwise 
ost is so returned, is apparent 
from the figures, givii tire con- 
sumption of coal, which have been 
furnished tome. A word or two 
with regard to cost of construction 








Y, and of maintenance, which consti- 
G tute important items of considera- 
Y tion in questions such as that we 


g are discussing. Wm. Price 


\S 
WS 


Uj informs me that the retort fur- 

Uj YU nace for puddling can be erected 

Y, G at something like half the price 
YY G of one made according to the 
SS plan commonly in use, the power 


of — being the same in 
each case. 


In the matter of repairs, his ex- 

perience does not extend over a 

sufficiently long period to enable him to speak with ision. So 
far, however, as he can form an opinion, he thinks that the cost of 
maintenance is less, and that the retort furnace is more durable 
than the old kind formerly used. The retorts themselves promise, 
from present appearances, to last twelve months, in whieh case 
their renewal will amount to 3d. per ton on the iron puddled, and 

, 14d. on iron re-heated. In conclusion, I may state that several of 
r. Price’s furnaces are, and for some time have been, in operation 

at the Government Works at Woolwich. Iam indebted, for the 
particulars contained in this communication, to the courtesy of the 
officers of that establishment. The analysis of the gases given 

| were performed in the Royal Laboratory of the Ordnance 
Department. 


ON HIGH PRESSURE STEAM GENERALLY, 

| AND ITS APPLICATION TO QUADRUPLE 
ENGINES. * 

By Mr. Daniet ADAMSON, F.G.S., Hyde Junction, Manchester, 


Mr. ADAMSON, in submitting a paper on the application of com- 
pound steam cylinder engines to the members of the Institute, 
idered it y describe the boilers used for the 

production of high pressure steam, otherwise considerable discussion 

might follow to elicit the facts under which the steam was produced, 

while, at the same time, if there was no record of the boilers, 

doubts would naturally arise whether some portion of the results 
| obtained were not more or less due to the economical production of 
| steam, or the opposite view might be taken, that some want 

of efficacy might be unjustly or otherwise put on the boiler 
| apparatus, 

P e quadruple action steam engines, to be subsequently described 

are used for driving a cotton mill having 48,096 spindles, with all 
| the requisite preparations, and are driven by steam produced from 
| two steam boilers, of the double-flued Lancashire type, each 30ft, 
long by 7ft. diameter, having two flues each, 2ft. 10in. outside 
| diameter, and crossed by five conical tubes welded solid into the 
| flue rings. The blow-off pressure of safety valve is fixed at 1001b, 
| per square inch. 
The shell and fire-boxes of these boilers are made of steel plates 
manufactured by the Barrow Hematite Seeel Company, Limited. 
| Every joint is double, «r more properly, zig-zag riveted; all rivet 
| holes are drilled by special tools through both plates together as 
they are to be finally riveted up. The flues are put er by 

Adamson’s flange seam formed on the flue rings in about 3ft. 

lengths; the front end of flues or fire-boxes are made in rings 
| composed of one steel on having a longitudinal zig-zag riveted 
| joint near the centre of low side ; all the remaining rinus com 

the flues are put together in the same way, but they are com 

of iron plates first welded up into a cylinder, and then having 

conical tubes welded in ; afterwards the flanges are formed on them 
| by special flanging machine. ‘ 2 

The boiler ends are made of iron plates welded up into one piece, 
and are stayed with gusset and longitudinal stays, attention being 
paid to give great strength, with a moderate amount of elasticity, 
as secured by the flange joint, to meet the ever varying 
| induced by the varying temperature of the fires, or fire, as well as 
| the change of heat caused by the varying —— and consequent 

temperature of steam, this latter change ig most n 

and injurious when steam is up with cold water, and the 

more quickly this is accomplished the more manifest are the evils 
arising from a disturbed and irregular temperature in the entire 
| flues is to neutralise the variable heat by stimulating a circulation 
of the water in the boiler, the first heat from the fires striking the 
cross pipes renders the water contained in them specifically — 
than the water at a corresponding level around the flues, and hence 
the heated water flows up and out of the pipes, while the colder 
passes in, thus contribu to establish a uniform temperature in 
the interior of the boiler. These boilers are elaborately mounted, 
having two sets of water gauges fixed on front end, also two saf 
valves, one with a dead-weight load, the other nearer to the 
end of the boiler being also a dead-weight valve, but double, th 
smaller valve being in and on the of the larger valve ; this 
small valve is weighted inside of boiler, and placed under the 
control of a balance float lever, se that should the water get 
undesirably low, the action of the float lever li the small valve, 
and gives a signal by blowing off the steam even if the pressure 
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is conttenly Slew waenes force. The steam is taken off : Rin Bh an sane, waite Selah tant conto to tetng betes Ge eeaaes 

g mt 8 wire “Ag ters hid preorhet Mean effective pressure = 26'1: piston constant 518 = 18519 aa once it has a ; uced, be had made a series of cubes 

the steam seating. e -water enters at the t Mo, & Grisunme. on erage tinier ; 

through a check feed valve, and is ed by a distributing Initial steam pressure and piston, 19 Ib. representing — q me a gl ~~ ao — — 

perforated feed pipe, this and check valve being about Mean effective pressure = 14°85 1b. ; piston constant 9°96 = 189°04 stroke of quadruple engines, e cube for each half- ‘or 

two inches above the e flues. On the ite side of front No. 4 CyLinper. the four cylinders, the cube per revolution of engine, peda vopr 
or 


end, corresponding ray 4 check feed, is fixed a scum tap coupled 
to a perforated trough pipe, passing along inside of boiler, to blow 
off any matter floating on the surface of the water when the boiler 
is at work; this, with the blow-off tap fixe to the bottom of front 
end of boiler, can be used to discharge the sedimentary deposit 
from the bottom, and so materially contribute to k the boiler 
clean and in working order. These appliances, with the fire appa- 
ratus, constitute the entire equipment of the boilers. The two 
fusible plugs situated over the top of the fires—one in each flue— 
are intended to act as further preventive means for protection 

inst accidental shortness of water from any cau-e whatever. 
The feed-water is heated by Green’s economiser, 

Heating Surface, &c., of Boilers. 
One boiler. Two boilers. 
Total heating surface in the two boilers—856 sq. ft... 1712 sq. ft. 
—  * ace per square foot of fire-grate .. .. 259 





‘ 0. perindicated horse-power .. .. 3°17 
Power developed by each boiler, equal.. .. -» 2701LH.P. 
VIRE-GRATES, 

Total area in two boilers .. .. «2 «1 os os 66 sq. ft. 
Power developed per square foot of area .. .. .. SIS LHLP. 

Consumption of Yorkshire coal per square foot of fire- 
grate per hour .. .. 2 oo cc sc co oo of MOD 
Consumption of Welsh coal per square foot of fire- 
grate perhour .. .. «2 «+ oo oo co oo oo 14°8]b 
Average consumption of fuel a square foot of fire- 
grate per hour for the four days’ trial .. .. .. 14°55Ib. 
EconoMIsER. 
renter of viges ae ge ee es ee 
Length of pipes .. eo 08 oe ° +» loft. 
DIGMOCET.. cc ce pe. 06 0 +. 4in. 
— of injection water .. .. .. .. .. 80 deg. 
\ feed-water as from condenser .. 114 deg. 


0 
From economiser into boilers... .. .. .. « 262 deg. 


Passing on to the main subject of this paper, the writer would 
call attention to the quadruple action engines. Two steam 
cylinders are fixed upon one bed-plate, a eer rod passing through 
each, coupled crosshead and parallel motion and forward by 
conrecting-rod to crank pin, in the usual way, and this system of 
applying the power from Nos. 3 and 4 cylinders is repeated, so 
that Nos. land 2 constitute one engine, and Nos. 3 and 4 the 
other, the balance cranks being fixed at right angles, which causes 
a somew hat unscientific action between Nos. 2 and 3 cylinders, but 





Initial steam pressure on piston, 1°5 Ib. 
Mean effective pressure = 91b.; piston constant 18°05 = 162°45 
EL ST eee 
These results were arrived at by four trials of four hours each, 
on August 10th, llth, 12th, and 13th last, conducted under the 
supervision of two es one sent by Mr. Marten, of 
the Midland Boiler Insurance bea Stourbridge, and the 
other by Mr. Hilier, of the National Boiler Insurance Company, 
St. Ann s-square, Manchester, 
For particulars of coal consumed for each day for the four days 
see annexed table :— 
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< 4 4 4 | | 
| ewt. cwt. | cwt. | ewt. | cwt. | cwt. | 2 nk 
Aug. 10, 1875 .. Yorkshire 16 11 | 7 3 | 37 3°39 | o1 
5 | 38°5] 3°73 | 111 


Aug, 11, 1875 7 2 1! 8s! 9 
Welsh | 14 | 8 | 34 | 3°42 | 10°0 
Aug. 13,1875 ..|__,, ae a 5 | 33 | 3°42 | 10°3 


| Total ..| .. | 2. | oe | o+ [197-6 [18°06 | 


| 
oO 


Aug. 12, 1875 .. 

















Total amount of coal consumed in 16 hours = 137°5 cwt., or, 15,400 Ib. 
= 962 lb. per hour = 1°‘771b. per horse per hour. Total amount of ash 
left = 13°96 cwt. = 1566 1b. == 10°1 per cent. 

Fron the tabulated daily results, it will be found that a large 
goats of the fuel consumed was used during the first hour in 
each day’s trial ; this arose from having to make the fires up on a 
clear fire grate when the engines were stopped at mid-day ; taking 
the fuel used during the last three hours of each day, the average 

ption was at the rate of 1°374 lb. per indicated horse per 





this, in engines to drive a cotton mill, is said to insure uniformity 
of motion, which, on the work done, more than compensates for 
the woe pee | of steam action between Nos, 2 and 3 cylinders. 
To modify such undesirable application, a steam receiver is fixed 
between the cylinders under the floor of the engine-room. 
Advantage is taken of this receiver to superheat the steam, the 
heating medium being high-pressure steam at full boiler pressure, 
having a temperature of about 344 deg. Fah., maintained in a 
steam jacket surrounding the exhaust receiver. This intermediate 
receiver and superheater is crossed by conical pipes welded solid 
into the inner cylinder; these pipes reduce the area of the receiver, 
but proportionately increase the superheating surface, the high- 
pressure steam filling the jacketed casing, passes through the 
conical tubes with the further object of breaking up the current of 
erx*aust steam as it passes onward from No. 2 to No. 3 cylinder. 
This superheating receiver is adopted with a view not only to 
prevent condensation, but to take advantage of the law of expan- 
sion of gases by increasing the temperature. 

The exhaust pipe between Nos. 3 and 4 cylinders is again 
jacketed, and steam superheating adopted as before Pred on 
No. 4 cylinder being further coupled by exhaust to condenser. 
The vertical air pump is worked by rocking shaft actuated 
by a lever coupled to crosshead pin by two connecting-rods, 
and the short lever below the house floor coupled by vibrating 
links to the crosshead of air pump, and guided by an ordinary 
vertical slide motion, the air pump bucket having a stroke 
about a third of the piston travel to keep down the speed of 
bucket, and so secure a less violent action of the discharged water 
by a close ee air pump. The cylindersare not steam jacketed, 
but covered by 2hin. thick of a non-conducting heat-preserving 
material ; on this substance they are lagged with wood ; the ends 
of cylinders between the glands and faced flanges for bolts are 
also filled up with the same cement to further contract the radia- 
tion of heat, and then covered over with sheet iron for a finish and 
protection. The engine havinga 5ft. stroke, makes 43 revolutions 
per minute, or a total piston speed of 430ft. per minute. No. 1 
cylinder is 17in. diameter ; No, 2, 22‘5in. diameter. No. 3, 30°5in. 
diameter; and No, 4, 42in. diameter. The relative area 
between Nos. 1 and 4 is asl is te 6:1. The mechanical action 
of the quadruple engine is admirably adapted for producing a uni- 
form power, such as is required in a cotton, woollen, or flax mill, 
or for the grinding of corn, the force on the crank pins being 
nearly the same on every portion of a revolution, and with four 
pistons between the boiler pressure and the condenser any chance 
of leakage of steam, without yielding its full power, is proportion- 
ately provided against. No provision need be made in the strength 
of the several working parts beyond what is due for security to 
drive a uniform power by a uniform force. The valves on all the 
cylinders are in principle the same, the length of the steam and 
exhaust port being the diameter of their respective cylinders; all 
the valvesare actuated bya rectangular central steel spindle having 
a ang apes motion on its own;centre. The diagrams taken 
from the quadruple action engines when performing full work 
show no irregular percussive force is in operation, establishin, 
every likelihood of great durability in the working parts, an 
economy in lubricants, and for the 18 months those engines have 
been at work the two latter points have been fully confirmed. 
At first sight this multiple steam cylinder action may appear com- 
plicated, and also costly to secure what engineers generally con- 
sider can be accomplished in one, or at most, two cylinders. The 
writer having studied this vexed and undecided question for seve- 

years, and having had many opportunities of investigating 
and examining the action of several classes of single and compound 
action engines, consented, at the request of the executive, to lay 
before the members of the Iron and Steel Institute his views on 
the application and use of high-pressure steam, and put before you 
the reasons for the adoption of the multiple or quadruple action as 
illustrated, and the mechanical action which has been described. 

In the first place, take for granted we know how to generate 
and safely store high-pressure, and co uently hot steam, the 
very fact of the single versus Seahloaglindes engine being a ques- 
tion in dispute, both in principle and in detail, among the most 
eminent engineers, theoretical and practical, establishes the fact 
that a more certain basis is required to rest our actions upon, and 
the same thing applies to manufacturers and users of steam power, 
so that in putting down new power, the most economical results 
may be secured, without error, or grievous, and costly disappoint- 
ment. In order to determine what engines of good construction are 
actually doing, reference may be made to Mr. Longridge’s report 
to the Boiler Insurance Steam Power Company in 1874, and tothe 
comparison of the action of a compound engine in a cotton mill, 
made by Mr. Fletcher, and published in his report for November, 
1874. The consumption of fuel with simple engines reached 4 Ib. 
to 4°25 lb. per horse-power per hour; with the compound engine 
it fell to 2°24 lb. 

Now the quadruple action engine, working with a boiler pressure 
of 108 lb. per square inch, when indicated, and an te power 
developed for the four cylinders of 539°84 indicated horse, had a 
os of fuel of 1°77 lb. per indicated horse per hour. The 
power developed by each cylinder is as under :— 

No. 1 CYLINDER. 
Initial steam pressure on piston, 92 Ib. Indicated Horse-power. 
Mean effective pressure, 34°9, piston constant 2956 = 103°16 





hour, 

On the first two days, South Yorkshire coals were used from 
Edmonds Main Colliery, and on the last two days, Welsh coals 
were used from Llangennech Colliery, being the class of coal used 
for the engine trials at the Royal icultural shows, 

Eight hours’ working with South Yorkshire coal, 70°5 cwt. of 
coal were used ; eight hours’ working with Welsh coal, 67 cwt. 
were used, showing asaving by the Welsh coal of 3°5cwt. in the 
time; but if the fuel used be compared on the last three 
hours of each day, South Yorkshire coal performed the work with 
38°5 cwt. against 41 cwt. of Welsh coal. This difference is mani- 
fest when comparing the weight of fuel required to get the fires 
into working order , Hew the first hour of each day ; lighting up 
with bituminous coal being much more difficult from the large pro- 
duction of volatile gases before a good working fire pout g be 
secured. Taking for granted the work performed and the fuel 
consumed per horse per hour is approximately true, as illustrated 
by the figures of the several classes of engines especially here re- 
ferred to. Two leading principles will be found to be in operation 
that will assist to explain the great difference of work performed 
by the use of 1 Ib. of coal, the first being the great difference in 
the temperature of the steam used at the beginning and end of 
each stroke of piston. 

Insingle cylinderexpansion condensing engines, the heat varying 
from 301°8 Fah. to 133°9deg. Fah., indicates a difference of an aver- 
age of 167°9 Fah. This varying temperature acting as a condensing 
medium during each half stroke, is much against this class of 
engine giving out its full power due to high-pressure steam, as such 
only can perform its full work by the temperature being maintained 
due to its pressure at every point, This same undesirable prin- 
ciple is in operation when using steam with compound double- 
cylinder engines, as isalso shown by the difference of temperature 
in the high-pressure cylinders. The average difference of tem- 
perature being 87°3 Fah., or about one-half the difference shown in 
the single-cylinder engine, the consumption of fuel being as 
marked as the difference of temperature at the ends of cylinders, 
viz., single-cylinder engin¢és consumed an average of 4°175 lb. of 
coal per horse per hour, while the double-cylinder only consumed 
2°765; the varying heat being much less for the pressure used 
and the work done than in the former class of engine, and much 
better results are realised. No engine can work that does not 
suffer from the same cause, but the multiple cylinder engine 
necessarily has less change of temperature in any one cylinder, and 
hence less self-condensing power. The varying temperature of the 
quadruple engines is as under :— 

Difference in 
each cylinder 


First cylinder 332°6 deg. 287'1 deg. 45°5 deg. 
Second cylinder 3048 deg. 250°4 deg. 54°4 deg. 
Third cylinder 257°6 deg. 202 0 deg. 55°6 deg. 


The apparently large difference of work performed by 1 Ib. of 
fuel can hardly be attributed to the principle alone. The writer 
submits for your consideration another difference of action, to 
illustrate the work performed by an increase of steam pressure in 
the several classes of engines. Take the expansion condensin 
engine, and get out the work done as compared with the compoun 
double-cylinder and the quadruple action engine, for each Ib. 
increase of pressure over the work performed by the first 20 lb. of 
steam force, always keeping the expansion line to pass atmospheric 
pressure at the same point of the stroke, the great difference in 
the results obtained is necessarily so varying as in a large measure to 
account for the difference of work performed by a given pressure 
of steam, up to the highest range, and it will be apparent that the 
higher the pressure the less work is performed in proportion in the 
single-cylinder engine. In the high-pressure cylinder of compound 
engines a much more useful effect is secured by each increase of 
20 lb. of — pressure. The quadruple engine, under the same 
conditions, developes a much higher power—this, with less variable 
heat in each cylinder, will account for the greatest economy of the 
multiple principle. 

Table Showing the Work Performed by each 201, pressure of 
steam in the three classes of engines named. 
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~ This table shows the pereentage of work done by each class of 
engine by the increase of each 20 lb, of steam, 


of coal consumed per minute, and, lastly, the cu 
coal used per hour, according to the trials and consumption 
reported. Could the whole boiler manufacture of this country be 
lifted up to a high dependable class of pure engineering work by 
supplanting the rude, barbarous method of punching rivet holes, 
an all its irregularities, by the use of the drill, whereby true, 
parallel rivet holes can be secured, cylindrically and exactly at 
right angles to the plates, or in true radial lines, as the case may 
be, boilers being thus made by engineers of recognised skill and 
care, 100 Ib. to 150 lb. steam pressure may be most safely used, and 
with less risk than the present system admits of as 50 Ib. per 
square inch on stationary boilers. Carrying this into all our 
tice, using the multiple system of steam engine, with the 
refinements of superheating in the lower range of pressures 
between cylinders, nursing the heat of steam as it passes on from 
cylinder to cylinder with every possible care, under such conditions 
year could be no doubt that the manufacturer and user of steam 
power in this country would get his work performed by 1]b. to 
Tf lb. of coal per horse per hour at most, 

The importance of this subject must be impressed upon us all, 
if we consider that a sixth of the coal raised in this country is 
consumed to drive steam engines for manufacturing purposes, 
Taking the total coal raised at 130 million tons per annum, and a 
sixth, or say about 21 million tons now used could be, by better 
boilers and more scientific engines, reduced to seven millions, the 
saving to the country of 14 million tons, at the rate of 10s. per 
ton, would give the large amount of seven million pounds ster- 
ling, besides the saving in wear and tear, and wages paid for the 
wasteful destruction of so much coal; by these two latter items 
9d. per ton further would be saved on the 14 million tons, making 
a sum of £525,000 sterling, or a gross total of £7,525,000. Sxchis 
not only possible, but practicable, and from its importance demands 
the most devo attention of all skilful engineers who wish well 
for their country. 
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2631. Improvements in Empioyine the Action of CENTRIPETAL and Cen 
TRIFUGAL Forces a8 a Motive Power, George Henry 8 
Monkton Hook, Alford, Surrey.—24th July, 1875. 

2679. Impro ts in hinery for CurtinG and Fo.p1ne Paper, Henry 
Edward Newton, Chancery-lane, London.—A communication 
Andrew Campbell, Brooklyn, New York, U.8.—28th July, 1875. 

2715. Improvements in VenTiLaTion and in apparatus therefor, John 
Lanyon, Belfast, Antrim, Ireland.—31st July, 1875. 

2785. Improvements iu the manufacture of Baskets and Bags, Alfred 
Jones, Athelstan Villas, Tollington Park, London.—7th August, 1875. 
2851. Improvements in the TREATMENT of CeRrTAIN Ores for the Propuc- 

TIon of Piaments, Peter Cannell Bunn, West Dereham, Norfolk. 

2854. An improved SaFeTy APPARATUS APPLICABLE to STEAM GENERATORS 
and other Vessets in which Liquips are Heatep, William Henry Riley, 
Portsmouth, ro ag ng August, 1875. 

2866. Improvements in the method of Morpantinc, Dyeine, and S1z1ne 
Yarns, Maximilian Baerlein, Manchester. 

2868. Improvements in PERPETUAL CALENDARS or ALMANACKS, Johann 
Fisslthaler, Northampton-square, Clerkenwell, London. 

2870. An improved Hoiper for Raitway Tickets and “‘ CALLING” or 
— _— Helen Jane Mountstuart Russell, Ashiesteel Galashiels, 

Selkirk. 

2872. Improvements in apparatus for VenTILATING, HeatinG, and REFRI- 
GERATING, for washing air, gases, and other impure products from 
chemical and other works, also for churning and other similar purposes, 
John Stephens, Duke-street, Grosvenor-square, London. 

2874. Improved appuratus for InpicaTine Time in DirreRENT LOcALITIES 
or Positions, Carl Leonard Herman Lammers, Gosforth, Northumber- 
land. 

2876. Improvements in BREECH-LOADING Frre-arMs, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Henri Achille 
Ludovic Delsarte and Jules Francois Le Bert, Paris, France.—l4th 
August, 1875. 

2878. A new machine for CLEANING and Preparinc Raw Fax, Leonard 
Kleinen, Euston-road, London. 

2880. Improvements in Osraininc Sats of AmmontA, Robert Ormiston 
Patterson and Francis William Brothers, Cheltenham, Gloucestershire. 

2882. Improvements in apparatus for the Evaporation of Brine, WATER, 
and an Liquips, and also in the furnaces to be used in connection 
therewith, James Thomas Lockey, Northwich, Chester. 

2884. Imprevements in Water Meters, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from the German Waterworks 
Association, Frankfort-on-the-Maine, Germany. 

2886. A new and improved mode of and appliances for StramPpinc, ORNA- 
MENTING, and SHAPING or CuTTING OuT LEATHER, TEXTILE Fasrics, and 
other materials, William Searle and Robert Cook, Silver-street, Regent- 
street, London.—16th August, 1875. 

2888. Improvements in DousLE-sLipE Box Cocks, Obadiah Packer, West- 
minster. 

2891. Improved means for Burninc Bituminous ‘and MINERAL OILS, as 
well as the products obtained from them, such as paraffine, petroleum, 
naphtha, benzine, and other volatile hydrocarbons, for heating and 
lighting purposes, William Grtine, Berlin, Prussia.—l7th August, 1875. 

2904. Improvements in machinery or apparatus for BotrLinc and Draw- 
ING Orr ALEs, Wines, Spirits, and other liquids, Mark Frank Mason, 
Pentonville-road, London, and George Anderson, Mansion House- 
buildings, London. 

2905. Improvements in Gas Recu.ators, more especially applicable for 
regulating the supply of gas to the burners of railway and tram car- 
riages, Henry Alexander Frederick Duckham, Oxney Villas, Saint 
Join 'ovend, Helloweg, London. 

2906. Improvements in the Construction of Ratrway Coacues, John 
Edwards, Cassland-crescent, South Hackney, London. 

2907. Improvements in apparatus for HeaTinc GREENH@USES, HALLS, 
Snops, or other APARTMENTS or PLaces, Joseph Gadsby, Metheringham, 
Lincolnshire. 

2908. An improved Dossy for Looms for Weavinc, Thomas Abbott, 
a Ainsworth, John Ellis, and Thomas Helm, Blackburn, Lanca+ 
shire. 

2910. Improvements in apparatus for ExaBiina the PasseNncERs in a Rati- 
way TRaIn in Motion to Communicate with the GuARD or ENGINE 
DRIVER, Antheny Pullbrook, Threadneedle-street, London. 

2912. Improvements in apparatus and appliances for Raisinc Liquips and 
Piuips, the same being applicable as auxiliary motive mechanism for 
various pw s, John Kissack Joshua Foster, Storr’s Hill, Horbury, 
Wakefield, Yorkshire. 

2913. Improved apparatus for Drepcine or Excavatine Soit either under 
water or above ground, William Edward Newton, Chancery-lane, Lon- 
aig  cmmeemes from Philipp Cramer, Providence, Rhode 

sland, U.S. 

2914. Improved means and apparatus for TransMiTrine the Human 
Voice from One Person to ANOTHER, Nicolas Diaz Benjumea, Saint 
John’s-wood, London. 

2915. An improved Imptement for GaTHeRING Fruit, John Theodore 
King, Hereford. 

2916. Improvements in the construction and arrangement of Rainway 
CaRRIAGES and SLEEPING Cars, and in apparatus for lighting the same, 
Ernest de Pass, Fleet-chambers, Fleet-street, London.—A communita- 
tion from Jean Baptiste Vidard, Boulevart Saint Martin, Paris, France. 

2917. Improvements in Crocks and other TimeKeEPEeRs, Alfred John 
Higham, Blackheath-terrace, Blackheath, Kent. 

2918. An improvement in BLEACHING VEGETABLE Fisrous SupsTaNces, 

Alexander Melville Clark, Chancery-lane, London,—A communication 

from Charles Louis Jeseph Coinsin-Bordat, Paris, France.—18th August, 
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2919. An improved Automatic AprarAtus APPLICABLE to Evectric TELE- 
Grapus for Recu.atixe their Work1NG, Augustin Billet, Rue Nationalle, 
Lille, France. 
2920. Improvements in Sewrnc Macutne Apriiances, Thomas Brigham 
Bishop, Regent-street, London.—Pattly a communication from George 
Henry Bishop, Ne rt, Maine, U.S. 
2921. Improvements Execrric CLocxs or Clockwork, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Emile 
Joanni Gondolo, Paris, ce. 
2922. A new LuBRICATING MATERIAL ConsisTiING of SoLiprieD PEeTRo- 
LeuM, William Morgan-Brown, Southampton-buildings, London.—A 
communication from George Goldsmith, Rue Gaillon, Paris, 
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other Parts of Boots and Suogs, Henry Alfred Aldershaw, Southamp- 

ton-buildings, Holborn, London. 

ANTEEN, combining bed, tent, and other articles 
and others, William Edward Gedge, 

street, Strand, London.—A communication from J. Mauens, 


2926. Improved means of and process for DiscHarcine and Recoverina 
Ow er Greasz from Fisres, Yarn, or Faprics, Walter John Sykes, 
Heckmondwike, Yorkshire.—19th A , 1875. 

2927. Improvements in Gas and other Furnaces, Thomas Fletcher, War- 
rington, Lancashire. 

2929. Certain improvements in “Looms for Weavine, Samuel Standring 

Hall and James Hobson, Bury, Lancashire. 

2933. Impr ts in hinery or apparatus for Dressine Fiovur, 

URIFYING Mipp.inos, and CLeanine and Separatine Grain, Robert 

William Thompeon, Wolverhampton, Staffordshire, and Charles Lampitt, 
arwic 
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2997, Improvements in Constructina Iron Surrs or Vesseis, Alexander 
Melville Clark, Chancery-lane, London, —A communication from 
Richard Powell, Washington, Columbia, U.8.—26th August, 1875. 

3030. Improvements in apparatus for Burnine or Reviviryina, and for 
Gherwien TREATING BoNE-BLACK or other substances, and in apparatus 
for Iding or r ing sugar, Alexander Melville Clark, C neery- 
lane, London.—A communication from Joseph Gandolfo and John Wil- 
liam Jarboe, Brooklyn, New York, U.S.—2sth August, 1875. 

3037. Improvements in the DistitLation of Sprrirvovus and other 
Liquors, and in apparatus to be employed therefor, Arthur Dudgeon, 
Great George-street, Westminster. — 30th August, 1875. 

3055. New and useful improvements in Winpow Ritxp and CURTAIN 
Ro.iers, Thomas Henry Log Loughb gh, Leicester.—A commu- 
nication from Samuel Paling, Woodstock, Oxford, Ontario, Canada.— 
Slst August, 1875. 

3063, An improved device for CLEarine the Vents or Discnarce Pipes of 
Wast Basins or other similar es, Alexander Melville Clark, 
Chancery-lane, London.—A communication from John Savage Hawley, 
Stapleton, Richmond, New York, U.S.—3lst August, 1875. 
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9645. Setr-actine Reaper for the Jacquagp, &c., Duncan Mackenzie 
Pakenham-street, London.—5th September, 1872. 

2597. Cuarns for Cuarn CaBLes, &c., Claude Martin, Great Winchester- 
street, London.—3tst August, 1872. 7 

2601. Steam Borer Furnaces, Joseph Knowles Broadbent, Manchester. 

, 1872. 

2621. BoTrLes to CONTAIN AERATED Liquors, Hiram Codd, Grove-lane, 
Camberwell, Surrey.—3rd September, 1872. 

2604. Lamps for BURNING MinERAL O11s, Edward Alexander Rippingille, 
Holborn-hill, London.—2nd September, 1872. 

2615. Governors or Reocutators for Steam Enotives, &c., William 
Armand Gilbee, South-street, Finsbury, London.—3rd September, 1872. 
2631. Securtnc the Doors of Rarway CARrRiaGes, William Cowper 
Pellatt, Saint John’s-lane, Clerkenwell, London.—4th September, 1872. 
2643. Water-cLosets, John Shanks, Barrhead, Renfrewshire, N.B.—5th 

September, 1872. 

2509. Suppiyine Fuew to Furnaces, &c., Thomas Henderson, Liverpool. 
—23rd August, 1872. 

2607. Reaping and Mowine Macuines, James Theodore Griffin, Upper 
Thames-street, London.—2nd September, 1872. 

2611. CLosinc and Openine of Neckep VesseEs, &c., Frecerick Trotman, 
Zoological-gardens, Regent's Park, London, and George Brooke Price, 
Coleshill-street, Birmingham.—3rd September, 1872. 

2617. ArTiriciAL Fue, Frederick Charles Danvers, Grange Park, Ealing, 
Middlesex.—3rd September, 1872. 

2635. Speep of Encines, &c., William Edward Newton, Chancery-lane, 
London. —4th September, 1872. 

2614. PuospHoric Acip, &c., Balthasar Wilhelm Gerland, Buxton-road, 
Macclesfield, Cheshire.—3rd September, 1872. 

2639. WeIeHING Macuines, James Murdock Napier, York-road, Lambeth, 
Surrey.—9th September, 1872. 

2693. Gun Cotton, Samuel Joseph Mackie, Delahay-street, Great George- 
street, Westminster.—l1th S ber, 1872. 

—. _EARTH-CLOSETS, Robert May Caffall, Alton, Hants.—3rd September, 
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2634. Stoprers for Borries, Charles Tapp, Mexbrough, Yorkshire.—4th 
September, 1872. 

2636. SEwinc Macuines, James Moore Clements, New-street, Birming- 
ham.—4th September, 1872. 

2660. —— Henry William Hughes, Liverpool.—7th September, 
18 


72. 
2652. Cannes, Arthur Field, Upper Marsh, Lambeth, Surrey.—6th Sep- 
tember, 1872. 
2684. BurNisHinc Paotrocrapns, &c., William Robert Lake, Southamp- 
ton-buildings, London.—10th September, 1872. 
2780. MeTaLiic Pens and Pennoipers, Josiah Mason, Birmingham.— 
19th September, 1872. 
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2737. Ratstne and Lowerine Weicurs, Jonathan Pickering, Stockton-on- 
Tees, 1868,—5th September, 1868. 
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1519. AnrmmaL Trap, Arthur Hervey Byng, Southsea. 

1525. Catcuine or CoLtectine F ites, &c., Henry Fellinger, Westbourne 
Park, London.—A communication from Tommaso Costa and Angelo 
Rinaldini.—26th April, 1875. 

1537. Sincemnc WoveN Fapnrics and Yarns, George Briggs, Cleckheaton, 
and Horatio Stead, Halifax.—27th April, 1875. 

1554. Guasses for Rartway CarRiaGE Roor Lamps, Henry Defries, 
Houndsditch, London. 

1559. Carriaces, &c., Louis Gustave Bodel, Jacques Masse, and William 
Webster, Boulevart de Strasbourg, Paris.—28th April, 1875. 

1574. Fire-bars, &c., Francis Erskine, Manchester. 

1575. Sewinc MacuiNes, William Harrison, Manchester, and John Mab- 
son, Sheffield.—29th April, 1875. 

1691. Looms for Weavina, William Haggas and John Haggas, Oakworth 
Mills, Keighley. 

1504. Nurs, WasHers, &c., John Edward Rogers, Smethwick. 

1605. Ferpinc Apparatus for THrasHinc Macuines, Richard Rowley 
— Barton, and John Potterton Fison, Teversham.—30th April, 
1875. 

1619. WatER-cLosETs, Benjamin Haigh, Cubitt Town. 

1621. Cocks or VaLves, Benjamin Haigh, Cubitt Town. 

1622. Paptocxs, Henry Judson Raymond and Aurelio Migotti, Regent- 
street, London.—lst May, 1875. 

1635. MouLpine or Formine Discs, &c., Frederick Henry Varley, Mild- 
may om Works, Newington Green-road, Highbury, London.—38rd 
May, 1875. 

1648. MouLprne and Compressino Bricks, &c., Charles Randolph, Glas- 

gow, N.B.—4th May, 1875. 

1669. Weavinc and Foupive Cioth, William Henry Hacking and Thomas 
Hacking, Bury. 

1681 * meen Cranes, John Frederick Boetius, Plaistow.—5th Muay, 


1875. 

1687. TuRN-wrEst PLovons, John Huxtable, Brayford.—éth May, 1875. 

1713. Toots for Cuttine Stone, &c., Bain Munro, Forfar, N.B. 

1723. ALKALINE SULPHATES, James Cochran Stevenson, South Shields.— 
8th May, 1875 

= oy Siddeley and Frederick Noel Mackay, Liverpool.—1(th 

lay, 1875. 

1757. Sam, &c., for Lusricants, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Alexandre Ireland.—11th May, 
187. 


1848. Impetiina, &c., Arr, Alexander Melville Clark, Chancery-lane, 
London. —A communication from Henri Félix Louis Worms de Romilly. 
—19th May, 1875. 

1964. SuprorTiIno Book-caseE Suetves, &c., Matthew Ker, Mansfield-road, 
St Pancras, London. —28th May, 1875. 

1966. Looms for Weavina, William Shorrock, Preston.—29th May, 1875. 

2149. Writino, &c., Despatcnes, William Morgan-Brown, Southampton- 

dings, London.—A communication from Eliseus Janus Summer- 
feldt and Christian Nissen. —11th June, 1875. 

2296. Ratstnc and Lowerino CARRIAGE-HEADS, Edward Rowse, Blooms- 
bury, London,—23rd June, 1875. 

2352. Sewrne Macuivery, Alfred Vincent Newton, Chancery-lane, Lon- 
don.—A communication from Jesse Edward Folk.— 28th June, 1875. 

2411. Resprators, Hewley Charles Wordsworth, Sloane-street, Knights- 

, London.—3rd July, 1875. 

2679. 1NG and Fotpine Paper, Henry Edward Newton, Chancery- 

lane, London.—A communication from Andrew Campbell.—28th July, 


26uz. G.EANING Seeps, &c., William Bone, Fratlingham.—29th July, 

2830. fisHina Nets, &c., William Patrick, Stevenston.—llth August, 
1875 

2844. XLEcTRIC TELEGRAPH APPARATUS, Sir James Anderson, Old Broad- 


steet, London, and Edward Bull and George Oscar Spratt, Porthcurno. 
—-A2th August, 1875, 





2861. Treatinc Ores for the Propuction of Picments, Poter Cannell 
Bunn, West Dereham. 

en omens John Alfred Bowles, Ship-street, Brighton.—13th 

2866. Morpastinea, &c., Yarns, Maximilian Baerlein, Manchester. 

2869. Stups, James Muirhead, Glasgow, N.B. 

™ a Time, Carl Leonard Herman Lammers, Gosforth.—1l4th 
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2882. Evaporation of Bring, &c., James Thomas Lockey, Northwich. 

2886. Stampina Leatuer, &c., William Searle and Robert Cook, Silver- 
street, Regent-street, London.—16th August, 1875. 

2897. Concentration of SutpHuric Acip, Albert Sauvée, Parliament- 
street, London. —A communication from Marie Joseph Francois Regis 
Faure and Jacques Louis Kessler.—17th August, 1876. 

—- —— REENHOUSES, &c., Joseph Gadsby, Metheringham.—18th 

ugust, . « 

2965 Makrne and Composine Types for Printine, Charles Samuel West- 
cott, Elizabeth, New Jersey, U.S. 

2971. Kyirrino Macutiynery, Samuel Frith, Leicester.—24th August, 1875. 

2v77. Constructine Iron Sutps or Vessers, Alexander Mel . 
yay ee London.—A communication from Richard Powell. —26th 

ugust, le 

3030. Burnino or Reviviryina, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Joseph Gandolfo and John William 
Jarboe.—28th August, 1875. 

3037. DistrLLation of Spinirvous Liquors, &c,, Arthur Dudgeon, Great 
George-street, Westminster.—80th August, 1875. 
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06, Seen orn Metat WHEELS, W. Arnold, Barnsley.—Dated 18th February, 


This invention principally consists, First, in that the boss or nave of 
the wheel or felloe is miade of wrought or cast iron in two parts. The 
bush, which it is preferred should be a chilled one, is so constructed as to 
be taken out and replaced wiih a new one without any difficulty. The 
bush is formed with a recess at small end to fit on the boss. The large 
end is cast with a small flange at about half an inch from the end so as to 
admit of a wrought iron flange (about two inches broad according to the 
size of the wheel), with three or more countersunk holes for bolts to 
through the two bosses, and to hold the bush in its aye p 
Secondly, the arms or spokes of the wheel are made of circular plate iron 
of different strengths according to the amount of weight the wheels are 
made to carry. Dishing, sectioning, and strengthening by a bead round 
bolt hole, also with T or other sections of iron according as required. 
Thirdly, the rim of wheel or felloe is made of two solid angle iron rings 
and riveted to the boxed plates or sections. The hoop or rim is of one 
solid ring, and is put on embracing the whole together. 

595. Cures, Stipes, or Fasteninas ror Boots, SHogs, &c., J. W. Jones 
Holloway.— Dated 18th February, 1875. 

This invention relates to improvements in the manufacture of clips, 
slides, or fastenings employed for the purpose of cl id e 
front or side openings of boots and shoes, such clips, slides, or ——- 
embracing and drawing together the two sides of the opening when slid 
over it. Several of these clips, slides, or fastenings are connected 
together at suitable distances apart by a cord or chain, one end of which 
is attached to the lower end of the opening of a boot or shoe, the other 
end being secured when the opening is closed, by passing over hooks, 
studs, or other contrivances arran, on each side of the to parts of the 
opening. According to part of these improvements such clips, slides, or 
fastenings are made from sheet metal, which is sunk or pressed into form 
by means of male and female dies and closing or shaping tools, some of 
which are similar to those employed for making metal buttons from discs 
of sheet metal. According to another part of the improvements, —- 
slides, or fastenings of this description are cast of malleable metal with a 
core in such manner that the sides or parts forming the clip can be turned 
over after being cast. 

597. Face-sHiecps ror Resprrine tn Noxious ATMOSPHERES, J. Sinclair, 
Manchester.—Dated 18th February, 1875. 

The features of novelty in this invention which refers to that class of 
face piece to which a —s apparatus is applied filled with layers of 
cotton, wool, charcoal, quicklime, or other absorbents of carbonic acid, 
consists in "| with the usual metallic mouthpiece and tubular 
water pads and in attaching the mouthpiece to a face piece formed of 
vulcanised sheet india-rubber so sha) and sufficiently elastic to adapt 
itself to the face of the wearer, and in the upper part of which elastic 
face piece glass eye-pieces or goggles are mounted. 

598. Water Cotumns ror Rattway Purposes, J. Rogers, Manchester.— 
Dated 18th February, 1875. 

This invention consists in the use of a pendulum socket and pipe which 
is connected by a water-tight swivel joint to the column ; the feed valve 
is adapted to the stati 'y part of the head of the column and is worked 
from the top of the tender by a lever with pinion and rack or other 

uivalent. The inventor places a lamp at the top of the water column. 

e pendulum pipe and valve may be connected to a water supply Pipe 
- ed overhead on a bridge or otherwise, thereby dispensing with the 
column. 

599. Permanent Way anv Pavina, J. Livesey, Victoria-chambers, West- 
minster.—Dated 18th February, 1875. 

First, improved foundation for, and new method of setting the 
pavement and sleepers of tramways to prevent sinking, and to pre- 
serve hoth at the same level. Secondly, provision for lowering tramway 
rails to accommodate them tothe more rapid wear of the adjoining stones. 
Thirdly, fishing ved ag = Ay to make an improved rail joint. 
Fourthly, method of laying timber pavement to prevent any one block 
sinking below the other, specially applicable to tramways. Fifthly, 
corrugations in wrought fron or steel Se and east iron key for railway 
chairs. 

600. Orpnance, A. V. Newton, Chancery 
H. Felt, New York.—Dated 18th February, 1875. 

This invention, which is applicable both to breech-loading and muzzle- 
loading ordnance, relates to a novel construction and a tion of 
elastic breech plug, composed of vulcanised rubber or o suitable 
similar elastic [material bined with ught iron or steel, or other 
suitable metal —— for the purpose of securely closing the breech of 
a cannon in the thereof when the same is run entirely through the 
cannon, 

601. Fermentinc Squares anp Vats, W. Cutler, Birmingham.—Dated 
18th February, 1875. 

This consists in constructing the above-named vessels of wood and 
glass combined, in such manner as to present a complete glass lining in a 
wooden frame without da from expansion or contraction caused by 
varying temperatures of the liquors. 

602. Preventine THE PoLLUTION or Rivers, W. B. Williamson, Brad- 
Sord.—Dated 18th February, 1875. 

This invention has for its object the construction of a united system of 
drat or age, which ists of one main drain or culvert formed, 
by erence, of brick and mortar made water-tight, and taking the most 
suitable course tu the sea-coast, and exten to some suitable distance 
over the sea at some feet of elevation abeve high water, which may be 
done by forming a pier. In connection with such drain or eubvert the 
inventor constructs ventilating shafts to carry off the noxious vapours 
into the higher atmosphere. Near the several towns to be drained he 
ch drains, and connects them with the main drain or 








-lane.—A communication from G. 








constructs 
culvert. 
608. LirHocRAPHiIc AND TypE-PRINTING Macuines, W. Thompson, Edin- 
burgh.—Dated 19th February, 1875. 
The features of novelty constitu this invention are, First, the em- 
pleyment of a wheel or disc, with teeth of a circular form, 
gearing with a pinion working on a shaft provided with a universal joint, 





travel is obtained sufficient 
cylinders in the same machine, 
to the extent of about double. 
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tact after being inked, and to provide the necessary 

prior to being inked. F b pes the printing cylinders with 

pinions having a blank space in 4 fi by are 

prevented from ng with the driving racks on the at such © 

times as the cylin should be motionless, and attaching to the 

convenient springs and stops to cause the cylinders to rotate by the re- 

engagement of pinions and driving racks, and the a) 

levers and 8) to enable the operator or attendant to put printing 

cylinders in or out of gear at will. 

604. Corvertiste Desks anp Seats, P. Cameron, Salford.—Dated 19th 
February, 1875. 

This invention relates to the construction of a combined desk and seat 
or form, the desk being so constructed that it can be at any time cun- 
verted into a second seat. 

605. Propucine Desicns upon Woop sy Parintine, 7. Whitburn, 
Guildford.— Dated 19th February, 1875. 

This provisional specification describes a mode of printi —_— &e., 
on wi by means of a printing press ; a 5; preparation inks or 
colours for the purpose, and an addition to press to enable the print- 
ing to be conveniently effected in particular cases. 

606. Kitcnen Ranoes, J. Lillie, Manchester.—Dated 19th February, 1875. 

The inventor makes the oven of ey Se or other 
substances, of square, circular, octagonal, or convenient shape ; the 
oven Is surrounded by a flue, which separates it from the boiler ; the flue 
is separated into divisions by tions, and the products of busti 
from the fire-grate, which is below, pass to and fro the 
divisions of the flue. Another part of the invention consists the 
application ef cast steel for making the boilers of kitchen ranges and 
heating apparatus. 

607. Furnaces anv Fire-nars, J. Taylor, Salisbury-street, Strand, London, 
—Dated 19th February, 1875. 

A novel construction and arrangement of furnaces in which hollow 
furnace bars are employed in two sets or series at different levels, but 
connected together at their back ends by means of tube or other connec- 
tions, or to and with angularly cored by which the circulation 
of water is effected between the upper and lower series of bars, whilst 
pee aes cted — oP - hollow bearers or a double- 
coi bearer having a horizontal web or division se; the en 
and cooler feed-water from the hotter and aaenaneden’ ~~ 
608. Browzino Textite Fasrics, V. Thackrah, Dewsbury, Yorkshire.— 

Dated 19th February, 1875. 

The novelty of the invention ists in P ducing upon piled fabrics 
which have been previously dyed, a b or metalli y 
chemical agency, viz., —— such fabrics to various baths composed 
of tannic acid, picric acid, and then a solution of nitrate of tin and 
— of copper. Finally, the fabrics are boiled in a solution of 
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609. Sotrrarres anv Srups, A. J. Aston, Birmingham, — Dated 19th 
February, 1875. 


This invention consists of the following im ents in conn 
and di ting the detachabl euste t w - 





ag of solitaires, studs, and other 
dress fastenings. The central stem on the back of the front disé of the 
stud is wedge-shaped, and has on its opposite sides trans ves or 
corrugations, and in the hollow stem or shank on the back dao « of the 
stud is a forked spring ha transverse grooves or de’ ions therein, 
corresponding to those on wedge-shaped stem. en the wedge- 
sha stem on one ya of the fastening is inserted Cay: home in 
the hollow stem or ik of the other part of the f ng, the forked 
is forced open, and its arms made to close or snap upon the w 
ped stem, and hold it securely. By the application of considera 
force the w: ped stem may be withdrawn from the hollow stem or 
shank, and the two parts of the fastening separated. 

610. SicNaLiino on Ratway Trains, W. H. Stokes, Birmingham.—Dated 
19th February, 1875, 

This signalling apparatus ist. tially of a metallic rod or tube 
suspended to the roof of each carriage by means of pendant arms or 
brackets jointed to the roof and rod, so that the rod, when 
longitudinally, returns to its normal position by its own weight. The 

nds of each of the rods pass through and project from the ends of the 
, and when the train is made up the said projecting ends of the 

rods are in contact, or nearly so. Handles on the rod enable the occu- 
pants of the carriage to give a pushing action to the rod and levers in the 
‘s van and on the engine enable the guard and engine-driver to 
operate the signalling ap; tus. When a pushing motion is given to the 
rod at one extremity of the train the said motion is transmitted through 
the whole series of rods to the other end of the train, and in like manner 
the motion of a rod in the middle or other part of the train is transmitted 
to the guard or driver. The apparatus described may be made to actuate 

a bell, whistle, or a semaphore, or other signal addressed to the eye. 

611. Prixtivc Presses anp Fotpinc Apparatus, J. C. Macdonald, 
Waddon, and J. Calverley, Camberwell.— Dated 19th February, 1875. 

The improvements relate to that class of printing in which the 
paper is drawn continuously through the machine from a roll, and con- 
sists in improved means of damping the surfaces of the Le ge as it 

from the roll into the machine, and of cutting up the roll after it 
been printed, and of folding up the cut sheets. 

612. CLEANING SEEDS, AND MORE ESPECIALLY CLOVER Sreps, J. L. Catch- 
pole, Framsden, and @. F. and T. F. Stidolph, Woodbridge.— Dated 19th 
February, 1875. 

Acvording to this provisional specification, seed is fed from a hopper on 
to a series of inclined shelves arranged one above another but ye a 
small space between each. as seed jumps over the spaces and is 
delivered at the bottom shelf; the refuse falls through the spaces to the 
bottom of the case. 

618. ALARM Sianats on Ratiways, 8. Bairnsfather, Glasgow.—Dated 19th 
February, 1875. 

This invention consists in erecting along lines of railway about 800 

from each station or other part of the railway where trains require 
to stop, a couple of curved horizontal levers, each oscillating on an axis 
of its own, connected by cranks and pulling rods about 20ft. apart close 
to one of the rails ; also that when a train passes these, a pulley, on the 
lower end of a bracket secured to the 1} tive, dep the first 
curved lever and raises the second, or vice versa, which, if a train is 
standing at a station, releases the bell spring and hammer and sounds the 
bell, so that the engi or conductor can stop the train before reach- 
ing the one at the station, and so prevent a collision; and while 

over the second curved lever, —_ up the bell and hammer again 

ready for alarming the conductcr of the next train. While a third curved 

lever is similarly fitted near the rails about 500 yards beyond thestation, 
connected by a wire led back to another rel lever of the 
alarm bell mechanism, so as to release the hammer and prevent it sound- 
ing the alarm to the next train now that the station was clear, while this 
train sets the hammer ready for sounding the bell until it also has 

SS station and released the bell hammer by passing over 

e third curved lever, all as before described. 
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615. Curtine Learner, W. R. Lake, Pp 9s, London.— 
A communication from G. Boivin, Montreal.—Dated 19th February, 1875. 
This invention consists in eeagy am, age oe | ears in of the ener, 
in leaving a recess or deflection in upper part, in leaving one or more 
points in the lower in cutt the ends of the stiffeners in 
curves or straight lines, and in com all the different forms 
given to the stiffeners. 
616. Pranorontes, EZ. 7. Burling, Goswell-road. London.—Dated 19th 
February, 1875. 
The improvements have for object to obtair ter and 
facility in tuning, by brin; the of the s' 
on the ends of the bars or of the avoiding the de- 
pean enw consequent on attaching the to 
from wrest plank, the frame also being less subject strains. 
enable persons to tune their own instrumentsa series of metal tongues 
tuned to the required scale a posite their pective notes 
which can be tuned in unison with them. 
617. Fasrics Propucep ts Twist Lace Macuines, 2. Scott, Nottingham. 
—Dated 19th February, 1875. 
This provisional Aeation describes, First, a method of ornamenting 
a muslin like ground ; and, Secondly, amethod of me cmppy + mde or 
holes in the midst of the muslin, such holes having a and 
raised margin as if worked with the needle. 
618. Exastic Sprina Hook on Fastentna aparrep For Traces, Cour- 
Lines, oF Rauway Carriages, &c., C. F. Schwanck, London,—Dated 


February, 1875. 
The specification of this invention describes a hook or fastening with a 
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spring action in the direction of ‘the strain upon it, and with opening 
jaws so locked by a link on their exterior surfaces Sous ak bya 

between the jaws as enables the jaws to be easily and 
quickly even whilst great strain may be on the hook. 


619. Cotourtne Matrer, A. Kottgen, Old Broad-street, London.—A com- 
munication from A. Gauhe, Barmen, and Eitorf.—Dated 20th February, 


1875. 

The process consists in heating the substance known to chemists under 
the name of “anthracene ” with concentrated or fuming sulphuric acid 
to a temperature from between 240 deg. to 260 deg. Cen le until, in 
diluting a small portion of it with water, no more —— is uced. 
The “‘ant! ” used should be as pure as possible, because the purer 
the “ anthracene” the less sulphuric acid is —- for its perfect solu- 
aiun, The quantity of sulphuric acid varies if the ordi: concentrated 
qcid is used, from ween ten to twenty pa head ge t of “ anthra- 
cene ” used, if fuming acid be loyed, from bet ree toten 
of the weight of ‘ anthracene.” The — liquid has to be dissolved 
in about fifteen to twenty times of its volume of water and neutralised with 
caustic lime or carbonate of lime. After filtration the liquid, which con- 
tains now the lime salts of what the inventor calls the sulfo-acids of 
anthracene, is precipitated with carbonate of soda. The soda salts of the 
above sulfo-acids received in this way are heated with two to three times 
their weight of caustic soda or potash, or a mixture of both, in a suitable 
vessel to a temperature from bet 180 to 260 Centigrade until in 
dissolving’a portion of the fused mass in boiling water the colour ceases 
to become more intense. The fused mass is then dissolved im boiling 
water and precipitated with hydrochloric or sulphuric or any other cen- 
venient acid. e precipitate is collected on a filter, washed with water, 
and is then suitable for use in dyeing and printing, in the same manner 
as preparations of madder. 

620. Nai anp oruer Brusnes, F. Melton, Leadenhall-street, London.— 
Dated 20th Febvuary, 1875. 

This invention consists in the application and method of fixing to nail 
brushes of a piece of pumice stone, soas to form 4 pumicine brush ; 
the improvements are also applicable to other brushes, such as painters 
brushes. 











—— movements of the piece inside. By 
pipes of float vessel and placing the float in the turned-up portion, the 
pipe below may be kept free from water. 
678. Sror-Vatves, F. Wirth, Frankfort-on-the-Maine.—A communication 
Srom W. Knaust, Vienna.—Dated 24th February, 1875. 
a 


The said invention First, arrangement in combina- 
tion with two conical , the surfaces of which are parts of a circular 
cone or of any other rota’ body. Secondly, in the mes of the said 
conical pieces in their seats by means of a which only follows the 


upward and downward movement of a vertical spindle but not the rotating 

movement of the latter. 

693. Water CLosets, J. Storer, Birmingham.—A communication from W. 
8. Cooper, Philadelphia. —Dated 25th February, 1875. 

According to this invention the water supply cock is opened and closed 
by a weighted lever actuated by a second weighted lever, which latter 
lever works the tilting of the basin, to which pan it is connected by a 
slotted arm and pin. e bee sy of the none | pan lever serves to couple 
the said lever to the hand rod by the lifting of whieh the mechanism is 
brought into action. The combined weight and coupling is capable of 
being adjusted on the end of the tilting pan lever both vertically and 
horizontally, and the hand rod is coupled to the said weight by a kind of 
ball-and-socket joint which permits the weight to turn freely on the 
lever without obstruction to the proper working of the other parts of the 
mechanism. 

‘708. Cieanina Rattway Routine Stock, VenIcLes, AND VESSELS, J. 
Earl of Caithness, Portland-place, London. — Dated 25th Fel wary, 
1875. 

This invention relates to a mechanical arrang t for hing and if 
y drying or wiping railway carriages or other rolling stock of 








621. Heaps Emptovep ry Looms, J. H. Ladd, —A m” 
cation from H. 0. Whipple, New York.—Dated 20th February, 1875. 
According to this invention fine wires are wound around the heald- 
shafts so as to form loops, which are linked together by — of eyes 


railways, whereby the costly hand labour at present required for clean- 
ing carriages is ost entirely dispensed with, and it is also applicable 
to the cleaning of other vehicles, such for example as tram cars, and also 
for cleaning ships’ bottoms. 





formed of lengths of wire bent until the two ends meet. e 

ends are soldered or . Acap is screwed on the outer end of each 

shaft, to hold wires in!position. Caoutchouc is interposed between wires 

and shafts. Screwed distance pieces are employed to regulate the 

tension. 

622. Gas ror ILLuminaTING oR Heatina Purposes, R. Spier, Greenock, 
and J. Mather, Gateshead-on- .—Dated 20th February, 1875. 

The features of novelty which constitute this invention are the means 
and processes employed for producing gas for the purposes set forth. 
623. Brakrine anp Signature tn Tratys, J. Steel, Glasgow.—Dated 20th 

February 1875. 

The features of novelty which constitute this invention are :—First, the 
arrangement of the brake mechanism and the cylinder at the central part 
of the carriage, and the direct coupling of the piston to the brake links, 
levers, or chains. Secondly, the packing for the stuffing box. Thirdly, 
the construction of the pistons. Fourthly, a reducing valve, a = for 
regulating the pressure of air throughout the apparatus. Fift! ly, the 
fog-horn for signalling in trains. Sixthly, the ‘funicular action” for 
operating the brakes. 

624. Frame Saws, E. Newton, West Drayton.—Dated 20th February, 
1875. 


The specification of this invention describes a frame saw with ae 
frame, and the saw tightened up by direct serew action, the saw being 
held on pins in notches formed in the ends of the handles. 

626. Motive Power Enotnes, W. Morgan-Brown, Southampton-buildings, 
London.—A communication from J. Viglino and J. Donna, Turin.— 
Dated 2th February, 1875. 

This invention describes a cylinder or drum fitted with a shaft and 
inclined vanes, and communicating with cylinders below in a furnace ; 
the vessels are charged with water. and on the application of heat below, 
the steam generated rises an:: fills the vanes on one side only of the drum, 
which steam, ap sms! with the water on the vanes situated on the 
other side of the drum, imparts a rotary motion to the same. 

628. Economisine Fuet anv Generatino Heat, 7. R. Buchanan, Oxford. 
—A communication from H. A. Studwell, Brooklyn.—Dated 20th 
February, 1875. 

This provisional specification describes afdeflector, consisting of a strip 
of sheet metal twisted spirally somewhat like an auger of the proper 
diameter, to be slipped loosely into a cylindrical boiler flue and serve to 
divide the same into two spiral , so that the flame or heated 
gases will act equally upon the entire inner surface of the flue. 

629. Swreerinc anp Roiiina Macuines, J. Sinclair and A. Clayton, 
Ripley.— Dated 20th February, 1875. 

By the forward mevement of this machine the brush will be caused to 
rotate and throw away leaves or other light matters into a box, after 
which the grass is rolled by a roller attached to the back of the machine 
630. Bicycies, G. A. Rood and B. Hallett, Bridport. — Dated 20th 

February, 1875. 

This provisional specification describes a means of constructing bicycles 
by which men of different heights may use the same machine, merely by 
shifting the position of the treadle blocks or steps. 

631. Se.r-actinc Tempces For Looms, E. Wolstencroft, Blakeley.—Dated 
20th February, 1875. 

This invention consists, First, in the use of two conical rollers over 
which the selvage of the cloth passes and of a third conical roller, covered 
by preference with vulcanite or gutta-percha which is pressed down on 
to the cloth by a regulating screw. Secondly, in the use of two or more 
spiked discs, each loose on a stud fixed ina box; the selvages are held 
by the spikes. Thirdly, in the use of two or more rollers with annular 
grooves between which the selvages of the cloth are secured. 

632. Raitway Brake, S. Caswell, Buston-square, London.—Dated 20th 
February, 1875. 

This invention has for its object the production of a self-acting brake 
which falls into action by its own gravity upon a weighted lever being 
released by the driver of the train; or in the event of any part of the 
train becoming detached, the brake action is instantaneously applied to 
such detached portion. 

683. Toor asp FLEsH Brusues on Ruppers, W. D. Napier, George- 
street, Llanover-square.—Dated 20th February, 1875. 

This provisional specification refers to brushes formed of vulcanised 
india-rubber, and describes combining with the india-rubber a sharp 
polishing powder, such for example as powdered cuttle fish bone, so as to 

ive it a more frictional surface. 

637. Suir Forsitures, F. Wirth, Frankfort-on-the-Maine.—A communioa- 
tion from J. Wertheim, Frankfort-on-the-Maine.—Dated 20th February, 

875. 


This invention relates to a movable seat or bed in connection with a 
= and socket joint or ring for preventing the effects of the motion 
of ships at sea. 

638. Grate Bars ror Furnaces, H. W. Ibbotson, Shefield.—A communi- 
cation from T. Holt, Trieste. —Dated 20th February, 1875. 

The object of this invention is the construction of the bed of a furnace 
in such a manner that the largest possible quantity of air _ be 
admitted to the fuel without leaving any s 8 in the grate bars large 
enough to permit more than the smallest if any particles of the fuel to 
fall through or between them unconsumed. 

640. Drawina Carp Pins, S. Warvrell, Dunder.—Dated 22nd February’ 
1875. 

The feature of novelty which constitutes this invention is—First, the 
arrangement and construction of the mechanism. Secondly, the conical 
spindles or rollers with fluted or roughened surfaces. 
om. _fonnee Yarn, W. Cox, Lochee.—Dated 22nd February, 

8 


The feature of novelt y which constitutes this invention is the compress- 
yng of yarn for the purpose set forth and the means for effecting the 
sme, 

Cm Nae Crosets, S. H. Rowley, Swadlincote.--Dated 22nd February, 
40. 


_ This invention refers to those closets which have an outlet pipe at the 
side of the basin, and in which a certain amount of water remains at the 
bottom of the basin, not to form a seal. but to receive the soil. The 
provisional specification describes admitting the whole or the greater part 
of the flushing water te the basin to a point diagnetsionliy @ posite 
the outlet, so as to ensure that the contents of the basin are Me off. 
664. Merattic Hanpies ror Tea snp Correr Pots, &c., W. Garfeld, 

Birmingham.— Dated 23rd February, 1875. 

This invention consists in making metallic handles of two longitudinal 
half handles, and a lining or strengthening piece between them. The 
lining piece has the general figure of one of the half handles, but is of 
less size. In putting the —_ of the handle together, the lining piece is 
placed in one of the half handles with its convex side outwards and 
soldered thereto. The second half handle is then placed edge to edge 
upon the prepared half handle and upon the lining piece, and the parts 
soldered together, the solder running betweeen the lining piece and the 
abutting edges of the half handles. 

675. Ixpicatinc Water-Levet 1x Bowers, F. P. Herriot, St. Dizier.— 
Dated 24th February, 1875. 
This invention consists in constructing a water gauge for a boiler with 





707. Excarorine and Repuctixe Destoens, &c., A. M. Clark, Chancery-lane, 
.—A communication from V. Guérin, Paris.--Dated 26th Feb- 
ruary, 1875. 

The apparatus consists of a circular sheet of india-rubber on which the 
design is impressed, held in a frame and drawn over a fixed dise by a 
= _— to travel up and down a screw pillar by means of a hand 
whee 
730. VentILatiNG Rooms anp Bui.pinos, J. Currall, Birmingham.—Dated 

27th February, 1875. 

This invention consists of arrang ts of openings either in the 
window sashes or sash frame, which openings by the positions of the 
sashes are covered or uncovered, and the ingress of fresh air, and the 
egress of vitiated air permitted or prevented at pleasure. Also applying 
similar arrangements to doors in combination with sliding or hinged 
plates for covering or uncovering the air openings. Also —— to 
ceilings and roofs an arrangement for permitting of the escape of vitiated 
air at the ridge tiles; and further, an arrangement of ventilator for 
chimneys or flues and walls, in which the exit passage is small compared 
with the entrance passage. 

‘796. Cure or Corns, &c., E. Lawrance, Broadclist.—Dated 4th March, 
1875. 

The following is a description of what is considered the best method of 
preparing the said medicinal compound :—Take in the following propor- 
tions, or near thereto, of soap two ounces, of carbolic acid one table- 
spoonful, and of honey or treacle orsimilar substance about one-sixteenth 
of an ounce, and thoroughly mix these substances together, either using 
heat during the process or not. The said medicinal compound may, 
instead of soap, be formed with any other oleaginous, fatty, or waxy or 

ilaginous subst , or with a combination of two or more of such 
substances. 

862. Vatves, W. Mann, Blackfriars-road, and 8. Ovens, Whitefriars- 
street, London.—Dated 9th Murch, 1875. 

This invention relates particularly to the improvement of that class of 
valves commonly called slide or sluice valves which are applicable for gas, 
water, steam, and other liquid and fluid purposes. When the slide is 
moved by a rack and pinion, the improvement consists in casting on one 
or both sides of the rack projections with inclined or by preference plane 
surfaces. On one or both sides of the pinion and upon the same spindle 
is fixed a cam or eccentric, so arranged that one or both may bear upon 
the projections before mentioned when the slide or sluice is p a When 
the valve is open, and it is desired to shut it, a lever is applied to the 
spindle and turned so as to rotate the pinion gearing in the rack and 
cause the slide or sluice to pass over or on to its seat, and at the same 
time bring the projections under the cams, and so produce a pressure 
upon the sMde to force and maintain it tightly against the seat until 
imtentionally rel To open the valve, the spindle is, of course, 
turned the reverse way. A limited effect of the same kind may be pro- 
duced by reducing the depression between the teeth near the end of the 
rack and causing the teeth to ‘“‘ bottom.” When the sluice is actuated by 
a screw motion, the screw is on the same spindle as the cams or eccentrics, 
and through a nut or half-nut on the back of the slide, on which 
are also the projections for the cam or cams to bear on when the valve is 
shut, at which moment the projections come into the position to catch 
the pressure of the cams. It is also proposed that in valves which are 
operated by a screw curved projections shall be cast on the back of the 
slide or sluice, and on the bady of the valve corresponding projections 
shall be cast which will come in contact with the Projections on the back 
of the slide when the valve is being closed, and will have the effect of 
forcing the slide against the face or seating when it covers the opening 
on the valve. To assist in opening the valve a spring or springs may be 
fixed on the front of the slide. 

879. Cuarr-cottinc Macuinery, R. Maynard, Whittlesford.—Dated 10th 
March, 1875. 

Apparatus for straightening or ‘‘ yealming” the straw, and additional 
means for bringing the straw forward to the knives. 

906. CuLorine, H. Deacon, W idnes.—Dated 10th March, 1875. 

This invention consists in using a mixture of common salt or other 
similar chloride with a compound or salt of copper, or with other so-called 
chemically active salt, such as is now employed in what is known as 
Deacon's process fer making chlorine from hydrochloric acid gas and air 
—a mixed and heated in combination with a separate source of 

drochloric acid gas, which may be from the well-known manufacture 
of sulphate of soda by reacting on common aalt with sulphuric acid or 
otherwise obtained. The salt used in carrying out this invention 
may be in ns which may either be moistened with a solution of the 
so-called chemically active salt or salts, which may for example be 
sulphate of —— or the common salt, and sulphate of copper may be in 
solution, and this solution may be used to impregnate pieces of burnt 
clay or other porous materials therewith, the mixture or impregnated 
material being subsequently dried. Or salt mixed with copper orc, such 
for example as the sulphurets or the oxides, or with other natural or 
artificially produced insoluble compounds of copper may in a fine state of 
division be ——— in lieu thereof or in conjunction with the soluble 
salts of copper before referred to. The apparatus in which the mixtures 
as descri’ may be used in combination with a separate source of hydro- 
chloric acid may be a column or tower, or a number of columns or towers 
connected together, and made of iron or brickwork, or both, as more fully 
described in the specification of a patent granted to the inventor on the 
13th of September, 1870, No. 2469. During the manufacture of chlorine 
by this invention, chloride of copper is velatilised, and it is by this inven- 
tion obtained in — state from the gases issuing from the apparatus by 
passing them through a suitable column or tower made of stone or other 
suitable material and partly filled with pieces of burnt clay or other 
similar material, the whole arrangement acting as a “scrubber” of the 
= and being kept at any temperature between that at which aqueous 

ydrochloric acid gas condenses and that at which chloride of copper 
sublimes, say about between 300 deg. Fah. and 600 deg. Fah. The 
chloride of copper condenses in this apparatus in a state much like 
wool, and may be removed from time to time, and utilised, and this 
method of separating chloride of copper from gases containing it may be 
employed whenever these gases taining it are obtained in the manu- 

— of chlorine by any other process than the process described 

erein. 

2897. Concentratinc SuLpHuric Acip, A. Sauvée, Parliament-street, 
London.—A communication from M. J. F. R. Faure and J. L. Kessler, 
Clermont Ferrand.—Dated 17th August, 1875. 

The First part of this invention consists in the mode of making the joint 
between the metal of which the boiler or heated pan is made and the 
metal or material of the cover used for condensing or carrying away the 
vapours which are formed. The Second part consists in various improve- 
ments in the construction of the refrigerators for cooling the concentrated 
sulphuric acid after it has left the still or pan. 

2908, Rotts MiLts, J. Imray, Southampton-luildings, London.—A com- 
munication from I. Hahn, Pittsburgh.— Dated 18th August, 1875. 

This invention consists in an arrangement of five high rolling mill, 
whereby the inner working rolls are su by strong outer rolls, 
which are trussed to give greater st: , the support and <a 
of the rolls being eff h lic pressure; bs means are described 
of driving the several rolls by so arranged as to tighten itself not- 
withstanding displacement of the ro! 

















2984. Improvements in Steam Enoines, G. B. Dixwell, Massachusetts.— 


cylinder, or with such and its piston, 

heating the cylinder, so as to render its inner surface a of mist, 
of heat non-conductors applied to the piston head and to ends of the 
cylinder. Thirdly, the combination with the steam engine cylinder and 
its hot air jacket or means of hea‘ the cylinder to render it repellant 
of mist, a thermometer and an e ical alarm a) , to indicate the 
extremes of —— to be maintained in the cylinder to prevent mist 
generating therein, by or through condensation of the steam. 

641. Lock ror Tip-Carts, 4. Whitelaw, Edinburgh.—Dated 22nd February, 

875. 


1875. 

The feature of novelty constituting this invention consists in providing 
the headstock of the cart-body with a plate ha brackets or lugs in 
which are supported and free to slide transversely, bolts ha tongues 
of special shape locking in cor ding brackets or al ed to 
a plate, fixed on the headstock of the cart shafts and actuated by a hand 
lever at the side of the cart through a system of levers working the 
sloat or cross beam of the cart-body, whereby a tight ae my hg is 
formed which does not loosen by wear and is ber engine from 
friction and entirely prevents the jolting and vibration which obtain 
with the locks at present in use. 

643. Treatinc Hipes anp Skins anp Petts, A. Granville and I. A. 
Timmis, Manchester.—Dated 22nd February, 1875. 

The principal objects of this invention are, first to remove the hair or 
wool from hides or skins. Secondly, to cleanse the pelt after removal of 
the air or wool as a substitute for the present methods of liming, 

ring, and drenching, and to make the pelt into tawed or into white 
aor or to prepare it for the usual tanning process. 


644. Tin anp Terne Puates, J. Thomas, Penclawdd, and T. Terrell, 
Penarth.— Dated 22nd February, 1875. 

This invention consists in immersing the finished black plates in a 
solution of salt of tin with excess of acid and afterwards in molten tin or 
terne metal. They are then finished as in the ordinary process. 

645. Brick-Makinc Macuines, 7. C. Fawcett and C. B. Allen, Leeds.— 
Dated 22nd February, 1875. 

This invention relates to means or apparatus to be employed for lubri- 
cating the faces of the moulds in brick-making machines. The oil or 
other lubricant is fed into a cylinder large enough to contain a sufficient 
quantity of lubricant for the face of one die, over which it is distributed 
by a rose. 

646. Torreposgs, J. 0'C. Cave, Weston-super-Mare.—Dated 22nd February, 
5. 





1875. 

A kite is attached to the to lo by means of a cord, line, or lines of 
the requisite length to enable it to acquire the necessary height for the 
purpose of towing the torpedo. The cord, line, or lines is or are so 
attached that the flat side of the keel of the torpedo offers an oblique 
resistance to the kite, thus causing them both to travel obliquely. e 
kite is sometimes furnished with a central vertical wing, fan. or rudder, 
fixed obliquely, and the torpedo is, when desired, provided with a suit- 
able rudder which can be fixed at any angle. In the case of a submarine 
torpedo, it is caused to remain at any desired depth by being attached to 
a hollow cylinder or tube placed parallel thereto. Balloons may be used 
instead of kites, or in combination with them, or inflated kites may be 
employed. 

647. CaRDING ENGINES FOR FLAx AND Tow, &c., J. R. T. Mulholland and 
W. M. Porter, Belfast.—Dated 22nd February, 1875. 

This invention relates to the adaptation to carding‘engines of a novel 
arrangement of flats or bars filled or covered on one side with pins, and 
which move in the same direction as the cylinder whilst in contact there- 
with but at a slower speed. These flats or pin bars are carried upon end- 
less sheets or chains, and are maintained in their position with respect to 
the cylinder by rollers and suitable guides, 

648. PREPARING AND ComBininc WooL, &., M, B. Wyrill, Halifax.— 
Dated 22nd February, 1875. 

This relates to a stop motion for the machine when a lap forms on the 
drawing-off rollers or leathers, andconsists of a lever hinged to a stand 
fixed to the frame of the machine, one end of said lever resting on the 
rubber, the other end catching and holding a spring lever. 

650. Drawina AnD Srraicuteninc Panacon Wire, J. Fairbrother, 
Sheffield. —Dated 22nd February, 1875. 

This invention relates to the drawing or turuing up and straightening 
of paragon wire, and wire of a similar description, and consists of certain 
improvements in machinery employed for performing those operations. 
651. Wueets, J. H. Johnson, Lincoln's-inn-fields.—A communication from 

C. Jeantaud, Paris.—Dated 22nd February, 1875. 

This invention relates more particularly to the tires of wheels for vehi- 
cles, and consists essentially in the application to the wooden felly or rim 
of the wheel of a ring of wrought iron or outer suitable metal, having an 
annular or other groove or recess in its other periphery for the reception 
of a ring or layer of india rubber or similar elastic material, which is itself 
surrounded with a ring or covering of wrought iron, steel, or other suit- 
able metal forming the tire proper. The invention is, however, also 
applicable to wheels having a metal rim or periphery. 

652, Preservine Meat ann Provisions, P. 0. Francis, Nine Elms Wharf, 
Vauxhall.—Dated 22nd February, 1875. 

This consists in coating provisions with wet Portland cement, plaster, 
or other similar cementaceous body which, when dry, prevents the 
entrance of any decomposing agent. 

653. Joints ror Rat1s, G. H. Chubb, S*. Paul’s-churchyard, London.—Dated 
22nd February, 1875. 

This provisional specification describes forming a slot in the web of the 

rail, the fish plates having a projection on it to enter the slot. 


654. Peat, W. Morgan-Brown, Southampton-buildings, London.—A com- 
munication from F. R. Verdier, Paris.— Dated 23rd February, 1875. 
This invention consists of a set of machinery for working peat. Firstly. 
a mechanical trencher or extracting apparatus by which the peat is raised 
from the bed ; Secondly, a condensing and grinding apparatus ; Thirdly, 
a carrier or barrow ; and, Fourthly, a moulding apparatus. 


655. Steam BorteR snp METALLURGICAL FurRNACcEs, 7. Gidlow and J. 
Abbott, Ince. —Dated 23rd February, 1875. 

This invention consists in arranging two puddling or heating furnaces 
side by side with a double flued horizontal boiler placed on columns above 
them. The flame from the furnaces passes through the boiler flues sepa- 
rately, and thence toa common chimney. Dampers placed between the 
boiler and the chimney regulate the draught without being ex to 
excessive heat. Apertures governed by valves or dampers admit air to 
the flues for the combustion of smoke. 

656. Toicer Soar, W. A. Lyttle, Hammersmith.—Dated 23rd February, 
1875. 

The feature of novelty is—the manufacture of toilet soap tablets with a 
core of material of inferior quality to the toilet soap, with the view of 
imparting increased bulk, and, therefore, handiness to the tablet without 
corresponding increase in price. 

657. Nats, J. Edmonson and J. Wadsworth, Manchester.—Dated 23rd 
February, 1875. 

The improvements relate to the manyfacture of nails for application to 
the soles and heels of boots and shoes, to render the same more durable 
at a cheap cost combined with lightness. The nails are cast or forged in 
suitable shapes (flatly by preference) with short or thin spikes or shanks, 
and with a bevel edge round the head. This bevel edge is, by means of 
die presses, forced or bent over so as to form a sharp or feather edge in the 
same direction as the spike or shank, thus enabling the nail when driven 
into the leather to become in a measure embedded therein. The spikes 
or shanks are also subjected to a milling, corrugating, screw threading, 
or die pressing process, either by means of a second operation, or in com- 
bination with the former, which may be accomplished by “ fly” or 
“* stamper” of the ordinary kind, er by means of steam or other 
power applied to a travelling or revolving table containing a number of 
dies or portions thereof, each die being fitted with a self-actin . 
or with self-acting levers fer the purpose of ejecting the nails ) Bn the 
dies as they are completed. 

658. ConcenTRATION OF SULPHURIC AND OTHER Actps, E. P. Potter, Little 
Lever, near Bolton.— Dated 23rd February, 1875. 

This invention relates to that class of apparatus used in the concentra- 
tion of acids or saline, or other solutions, wherein a series of retorts arc 
placed at a gradually descending level, and heated by furnaces or flues, 
and the acid or other liquid in passing in succession from the first retorts 
to the last or lowest becomes gradually evaporated or concentrated, the 
action being continuous. 

669. SusrenpinG Tu1NnGs 1n Equiporse, J. A. Chomel, New York.—Dated 
23rd February, 1875. 

The invention is applicable for the suspension of berths, couches, cabins, 
tables boxes for oo ey articles or for cattle, platforms for artillery 
and other things, ers’ compasses and other nautical or mathematical 
instruments, on board ships, in vehicles for land transport, or im other 
places where great steadiness of the thing suspended is desiralle. It 
consists of an articulated frame in three members. The two outer 
members are hung at one extremity, each upon a pivot, the central 
member being jointed to and hung between the outer two. The whole 
articulated frame can move freely in any direction upon the said pivots. 
The thing to be suspended is hung in bearings upon the articulated fnme. 
Beneath the articulated frame an arc is fixed in constant relative Nion 
to that of the two pivots aforesaid ; this arc holds the extremity of an am 
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Sele tows in, may be done while full pressure is in the 

pipe. 

662. Sie on Rartways, W. R. Sykes, Nunhead.—Dated 23rd 
5. 


F , 
fication describes a novel 


or 
next station cannot be moved until freed by the movemen’ 
peint showing that the line between the second 


663. Sream Provenine, Traction, MINING, PORTABLE, AND OTHER 
Evcines, D. Gre and M. Byth, Leeds.—Dated 23rd February, 1875, 

This provisional pan ne describes,—First, a cut off arrangement 

which consists of a D valve with a cut off plate at its back. The cut off 

plate moves with the valve until oe ypay oe J fixed stops. The valve is 

actuated by a link motion. Secondly, a feed-water heater on the smoke 

box door. 

665. Sotperrns Inons, G. Asher, Balsall Heath.—Dated 23rd February, 

7. 


1875. 
This invention consists of a soldering iron to be heated by gas or by a 
gaseous mixture constructed as follows :—The head of the iron is hollow 
and perforated and carries the soldering bit. The stem as well as the 
handle of the iron is hollow, and h the handle the gas is conveyed. 
The inner end of the handle ites in a fine jet or hole, and air holes 
are made in the stem near the said handle. Gas being admitted to the 
hollow handle it passes into the stem, where it mixes with atmospheric 
air, and the gaseous mixture enters the hollow and perforated head of the 
soldering iron, where it is ignited and forms a colourless or nearly colour- 
less flame jet, which jet is projected — the inner end of the soldering 
bit, and the latter is thencheyr rapidly heated. 

637. Prorectine Surps’ Propetiers, W. H. Whettem, Gateshead, and EB. 

Walker, Leadenhall, London. — Dated 22nd February, 1875. 

Parallel coned or tapered rings are fitted round propellers at a slight 
distance from the ends of the blades. The rings are held in pesition by 
stays and butt plates over the meeting ends, the stays fastening the ring 
to the vessel. Tn some cases the rings have _ cting strips on their 
inner faces, the object being to prevent the water being spun round in the 
rings. 

668. Gas From AlR ANDSprritvous Vapour, M. Neuhaus, Surrey-chambers, 
Strand, London.— Dated 23rd February, 1875. 

This consists mainly in causing jets of air funder pressure to draw 
liquid from a reservoir and spray it in a chamber, the jets rising vertically 
to produce a thorough dissemination prior to the impregnated air passing 
off for burning. 

669. Frre-Licuters, J. Pinchbeck, Salisbury-street, Strand, London.—Dated 
23rd February, 1875. 

Constructing or forming fire lighters by making a body-piece and boring 
or forming holes therein at suitable angles for receiving the upper portions 
of several legs driven therin to form a stool-like structure. The body and 
the upper portion of the legs together being then dipped into a resinous 
mixture or composition. the fire lighter is completed ready for use. 

670. Nuts anp WasHers, W. Myles, Toronto.—A communication from 
C. Levey, Toronto.—Dated 23rd February, 1875. 

According to this provisional specification radial grooves or recesses 
are made in the front end of the nut, commencing near the hole which is 
made through the nut, and being made deeper and deeper as they come 
tothe exterior of the nut, When the nut is screwed home a portion of 
the circumference of the washer is bent upwards to cause it to rise up 
into one or other of the recesses. The washer is prevented from turning 
by —- upon it entering recesses in the surface against which it is 
applied. 

671. BustLes aND Paps ror Lapres’ Dresses W. R. Lake, Southampton- 
bnildings, London.—A communication from A. W. Thomas, Philadelphia. 
—Dated 23rd February, 1875. 

The First part of the invention relates to the construction of bustles, 
and consists in so arranging the bows forming the bustle that while they 
will easily fold or permit their being flattened when the wearer sits 
down, they will expand to their normal outline when the impact is re- 
moved. This is accomplished by several means, as by making the lower 
bow very elastic and securing the other bows to it, so that all will be 
moved together when the lower bow springs out. The other means are, 
by attaching a curved wire forming a spring to each of the bustle bows, 
or by bending the bows out of their course and securing them by metal 
clamps to hangers —, from the bustle. The Second part of the 
invention relates to bosom forms, and consists of a skeleton of wire 
shaped like a bust, and so arranged as to be both compressible and ex- 

sible. The wires which give the bust —_ and are attached to the 
| are either curved radii having a centre in the middle of each bust, 
or else proceed from end to end or from top to bottom of the frame- 
work. 

672. Wixpow Frames anp Sasues, C. M. Lloyd, Mornington-crescent, 
London.— Dated 24th February, 1875. 

First, the novelty of the invention consists in providing window frames 
with an hinged or swivel beading, which when opened or turned back 
will allow the window sash to be taken from its seating and suspended 
by its sash lines ina manner which will allow glazing, painting, or clean- 
ing to be effected with ease. Secondly, thenovelty ists in ting 
by means of cords the lower sash to the upper one in a manner which will 
enable one sash to counterbalance the other, thus dispensing with weights 
and boxings in the window frame, a — lock being provided for the 
purpose of securing the windows by self-acting means when closed. 


673. Coats, X. Berkemyer, Langham-street, London.—Dated 24th February, 
1875. 





The novelty of this invention consists in forming the back piece of 
coats without seams, the piece when cut out so as to embrace from collar 
to waist and from side to side is shrunk so as to form the requisite en- 
largements and contractions necessary for the curvature of the body, 
after which such back piece is connected by seams to the remaining 
portions of the coat. 


674. Arm Compressinc Enornes anp Coat-cuttinc Macuines, J. Alex- 
ander, Gartsherrie.— Dated 24th February, 1875. 

This invention has for its object the further improvement of apparatus 
connected with coal-cutting hi , and is i ded to be carried out 
along with patents 3438 of 1871, and : 3009 of 1874. In the compressing 
apparatus there is a main compressing cylinder formed with passages at 
its ends opening directly into two small cylinders. The small cylinders 
are fitted with pistons made to reciprocate by an eccentric crank or cam 
and which act asa valve to the large cylinder, the air entering by the 
open ends of the small cylinders and passing off in a compressed state 
through valves in connection with their cl ends. The cutters for the 
coal-cutting machines consist of flat steel pieces with bevelled cuttin 
edges and with a —s convexity along the edges. Each cutter is hel 
against a jaw formed on the link of the endless chain which carries the 
cutters in machines of the kind referred to by a kind of claw bolt passing 
through a hole in the cutter and 4 hole in the jaw. * 


676. Brakes ror Ramway Trarns, J. Imray, Southampt ngs, 
Chancery-lane.—A communication from J. Heberlein, Munich.—Dated 
24th February, 1875. 

This invention relates in part to improvements in brake apparatus of a 
kind described in specifications to patents granted to J. Heberlein on the 
1lth April, 1872, No. 1071, and to J. Imray on the 17th May, 1872, No. 1508, 
and on the 19th June, 1872, No. 1849. For taking up rapidly the slack 
of such apparatus the first links of the chains are fn ~ long and are 
jointed to crank arms on the winding pulleys, so that at the commence- 
ment of motion the chains are rapidly drawn in. For communicating 
the = of the chains to the brakes they are made to act on a lever ha’ 
its fulcrum and arm connected respectively to brake levers before an 
behind, the lever being so proportioned as to equalise strain on the several 
wheels. Part of the present invention relates to an improved form of 
brake which may be worked by apparatus of the kind above referred to 
or by other known means. ¢ imp! d brake ists of a curved strap 
faced with pieces of metal or wood, which strap passes over the upper 
part of the wheel and is jointed at its one end to one arm of a bar and at 
the other end toa lever pivoted on the other arm of the bar; the said 
bar being mounted on the axle of the wheel or on its box, so that the 
action of the brake is rendered independent of the carriage springs, and 
the ewe being downwards on the wheel, no lateral strain is thrown 
on the ax’es, 
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677. PorTaste Latues, W. Mel. Cranston, Worship-strect, Finsbury.— 
< “communication trom Scott, Bennington.—Dated 24th February, 
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679. Pecoinc Macuwve For Boots anp Suozs, F. Wirth, Frankfort-on- 
the-Maine.—A communication from H. Kuhimann, Glackstadt.— Dated 
24th February, 1875. 

This invention relates to machinery to be used in the manufacture of 
boots and shoes. He distinguishes the following four movements 
in the mechanism, . First, that of the awl Secondly, that 
of the hammer. Thirdly, that of the advancing of the w strap 
and the operation of the cutter. And, Fourthly, the movements of the 
support. 

680. Gexeratinc Steam, Mf. P. W. Boulton, Tew Park.—Dated 2th 
February, 1875. 

This invention relates to the generation of steam or vapour by bringing 
the liquid to be evaporated in contact with a surface heated by products 
of combustion. The liquid is contained in a rotary generator or vessel 
made to revolve within a cylinder, and this vessel has one hollow arm or 
more, such arms projecting from it. The face of each such arm travels 
along the internal surface of the cylinder which is heated by the passage 
of products of combusti — be — an wag he the arm is 

ked, the kk being moist w quid from the generator, 
wet ae ot ur generated by contact of the liquid with the hot 
surface of the cylin in a space in the arm and ascends through 
the liquid in the generator, or by a pipe to a steam or vapour space above 
the liquid. The rotary generator may have its surface increased by 
making it like a tubular boiler, and the cylinder may be surrounded by 

a water jacket. The passag or the products of combustion into and 

from the cylinder may be helical, so that the rotation of the generator 

may cause or i mo it of roducts through the 
cylinder. The rotating arms may be fitted with scrapers to remove 
matter deposited on the surface of the cylinder. 

681. Treatment oF Gases, Liguips, AND PULVERULENT SupsTances, J. 
H. Johnson, Lincoln's-inn-flelds —A communication from A. J. Huet and 
A. B. Geyler, Paris.—Dated 24th February, 1875. 

This invention relate; to the application of centrifugal force for bringing 
into contact the molecules of various bodies (gaseous, fluid, or in a 

ulverised condition) in order to obtain in a continuous manner and in a 
imited space considerable acting surfaces, and thus to facilitate by its 

acceleration the absorption or the separation of the elements composing a 

mixture of gases, fluids, or pulverulent substances. 

682. Fire anp Damp Resistinc Recepracie, W. H. Chambers, Edin- 
burgh.—Dated 24th February, 1875. 

The feature of novelty constituting this invention is the new or improved 
fire and damp-resisting receptacle. 

683. Mayuracroure or Fanrtc on Lace Macuivery, L, Lindley, Notting- 
ham.—Dated 24th February, 1875. 

According to the present invention the bobbin threads are caused to 
interweave together, by which means a fabric can be produced by the aid 
of bobbin threads alone, or by the aid of bobbin threads in conjunction 
with warp For this purpose each catch bar carries half the 
carriages a certain distance towards the centre of the machine, when they 
are lifted from the nibs of the carriages and selecting pushers act to effect 
the crossing of the carriages. 

684. BaLayctinc APPARATUS TO BE USED IN Duplex oR oTHER TELE- 
GRAPHY, ALSO ELECTRIC CONDENSERS AND ResisTances, H. A. Taylor, 
Pope's Head-alley, Cornhill, and A. Muirhead, Camien-road.—Dated 
Se on tale ipeeatoadhiion h as blacklead (plumbago) 

With r pulp a sul ce such as umbago) or 
precipitated metals, as gold, silver, copper, or other good, conducting 
substance by which a moderate conducting power is imparted to the 
paper produced from the pulp. 

685. Nicur-Licuts, S. Clarke and 8. B. Clarke, Albany-street, Regent-street, 
London.—Dated 24th February, 1875. 

This provisional specification describes forming night-lights of tallow 
mixed with a small proportion of camphor. 

686. So.uste Prosrnates or Lime, J. Way, Russell-road, Kensington.— 
Dated 24th February, 1875. 

This provisional specification describes, First, an improved method of 

ucing chlorophosphate of lime, a com d of the acid phosphate of 
me with chloride of calcium. Secondly, means of separating chloride of 

lei from chlorophosphate of lime, leaving the phosphate of lime in a 
pure or nearly pure state. , 

687. ArtiriciaL Leatuer, 7. FB. Hardy, Battersea.—A communication 
Srom H. R, Minns, Chambly Canton, Canada.—Dated 25th February, 
1875. 














The feature of novelty of this invention consists in combining together 
manilla, jute, leather scraps or skivens, tan, logwood, rosin, size, soda- 
ash, alum, and Venetian red, which are reduced to a pulp, dried, 
ealendered, and factured into sheets of artificial leather. 

688. Fervutes ror Umprexuas, &c., 7. 0. Jones, Blackheath-hill.—Nated 
25th February, 1875. 

This invention consists in the addition to the ordinary ferule of a 
screw with a head, which is accomplished by boring a hole through the 
centre of the bottom of the ferule, such hole being plain or threaded to 
admit of a screw or plain pin apy | inserted in it; the bottom or outer 
end of this pin is terminated by a hollow or solid piece of metal, to form 
a head sufficiently large to cover the bottom of the ferule. When this 
head wears out it may be unscrewed without taking the ferule off the 
stick, and a new pin or screw with a head inserted. The ferule may be 
made to screw on the stick or riveted in the usual manne?. This inven- 
tion can be made in any kind of metal or other hard substance. 

689. Prism ror SPECTROSCOPIC AND OTHER Purposes, J. Beck, Cornhill.-- 
A communication from J. W. Queen and Co., New York.—Dated 25th 
February, 1875. 

This invention consists in the construction of a prism either hollow and 
filled with bi-sulphide of carbon or other dispersive fluid or selid of glass 
or other transy t subst in such a manner that the incident ray 
and the mean ray of the emergent ser shall be in the same right line, 
that is, the action of the prism is ct, giving obvious advantages over 
the common form. 

690. Comprvep Bever, Squarr, Prorracror, Store Lever, Spreit 
Levet Rute, anp Compasses, W. Ascough, Buffalo.—Dated 25th 
February, 1875. 

The chief feature of novelty in this invention is the construction of a 
combined instrument, a bevel, square, protractor, slope level, spirit level 
rule, and compasses, in such manner that, while it will answer the pur- 

se that any of these tools separately would do, it forms within itself, as 

t were, one probable reliable and useful instrument. 

691. Pumps ror Bice Water, G. W. Sly, Greenwich.—Dated 25th Feb- 
ruary, 1875. 

This invention has for its object to facilitate the removal of obstruction 
from the suction pipes, strainers, and valves of pumps, for which purpose 
the suction valve is arranged within a conical plug, having a passage or 
way coincident with the suction pipe and pump barrel. The plug is 
placed in a shell working in a conical valve chamber, below which a pipe 

rovided with a stopcock enters the suction pipe from a force pump 

Loving an air chamber and pressure gauge. 

692. Packinc Hops, J. Tebbs, Leeds.—Dated 25th February, 1875. 

Tapered metallic cases or canvas bags wider at top than bottom are used. 
Hops are forced into cases by ram actuated by hydraulic or other power, 
the hops being led to cases by a spout. When sufficiently compressed, 
air-tight lids are placed oncases, and the bags are sewn up. 

694. Conpenstnc Stream, M. P. W. Boulton, Tew Park.—Dated 25th Feb- 
ruary, 1875. 

This invention relates to the condensation of steam or vapour by bring- 
ing it in contact with a surface cooled by water or other refrigerating 
liquid. A vessel containing the cooling liquid revolves within a cylinder 
containing the steam or vapour to be condensed. A hollow arm, or there 
may be several such arms, projecting from the rotating vessel bears with 
packing against the surface of the cylinder, cooling successive ons 
thereof, and the steam or vapour coming in contact with the cooled sur- 
face is cond d. The cylinder may be jacketed with the cold liquid, 
and the rotating vessel may have its surface extended by making it like 
a tubular boiler. The steam or ——~ may occupy the interior of the 
rotating vessel, the cooling liquid being made to flow th the cylinder; 
and in this case it may have inlet or outlet of helical form. In- 
stead of a rotating arrangement, a hollow ten and rod reciprocating in 
a cylinder may be employed, the steam or vapour being admitted at each 
oat of the cylinder, and the cooling liquid circulating through the piston 
and being brought by the movement of the piston into contact with succes- 
sive portions of the surface of the cylinder, which may also be jacketed 
with the cooling liquid. 

695. Dryixo Faprics, H. S. Snell, Southampton-buildings, Chancery-lane. 
—Dated 25th February, 1875. 

In carrying out the invention, a revolving horse divided on plan into 
six or other suitable number of sections is employed ; this horse is capa- 
ble of revolving in a circular brick chamber of nearly the same diameter 
as the horse. e sections are divided by vertical partitions of galvanised 
iron, wood, or other suitable material ; and the door of the mber is 
made of such a size that, when one of the sections enclosed by two of 


























THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent.) 

THE fears expressed in the open market at Birmingham last week 
after the ironmasters had sesstved to reduce the tonnage men 5 per 
cent. have been realised ; the terms have been rejected by the men 
to whom the reduction applies. Seeing that the remuneration 
which the puddlers receive under the new arrangement is virtu 
the same as existed under the old, the millmen decline to be p! 
in a less advantageous position. ere masters express their re- 
solve tocarry out the determination of the meeting, the men have 
not gone on this week ; they have resumed only in the instances in 
which the old terms have been conceded, Those instances repre- 
sent perhaps a third of the wholeiron trade of this district. 

On ein Birmingham to-day, Thursday, asin Wolverhampton 
tae g usiness was restricted, There seemed much reason to 

ear that it would be impossible for the trade, as a whole, to carry 

out the reduction in millmen’s wages, seeing that in so many 
instances the old rates are being given. Sheet makers have a fair 
number of orders upon their books, and it would not answer their 
purpose to keep their mills standing in order to enforce'a drop of 
only 5 per cent. throughout merely a portion of their works. 
Whilst makers-could not give very definite promises as to the date 
of the execution of orders, still there was less reluctance to make 
promises to-day than yesterday; and merchants, who do not 
require their iron with more than customary dispatch, placed some 
specifications, mainly however, for small lots. 

The action which the millmen are taking had the effect of 
strengthening quotations for finished iron of every description. 
Marked bars were rigid at £10 perton. Singles of a reliable quality 
were not bought under £11, and boiler plates were proportionately 
8' Boiler plate as well as sheet makers announced that 
their books were well filled with orders, A fair amount of activity 
is likewise able in hoops, and strips are in improving request. 
Small rounds are in just a shade better inquiry ; But nailmasters 
did not this afternoon — themselves anxious to get their 
specifications for rods booked, because, for the present, only a 
limited extent of work is being done by the operatives owing to 
the annual migration to the hop and the fruit districts, 

Staffordshire big iron was firm on the basis of £4 10s, for all- 
mine, It is made known that Messrs. William Dawes and Sons 
are about to blow out another furnace at Withymoor, near Dudley. 
The number of furnaces then left in blast will be seventy only. 

Derbyshire ‘and South Yorkshire pigs, as well as Wigan and 
Barrow brands, were freely tendered to-day, but at prices ‘which 
did not tempt transactions, ge the prices are low as a 
with some earlier quotations. e inability of the Yorkshire 
colliery owners to just now carry out their tion of reduci 
miners’ wages 10 rr cent. had a marked effect upon the prices of 
the Yorkshire and Derbyshire pig makers. 

Coke was plentiful at from ls to 25s. per ton for Derbyshire 
and Yorkshire, and Birmingham gas coke fre ed hands at £10 
boat load; but Staffordshire coke realised £11. Coke vaidebs 
were indisposed to sell heavily forward, and they expressed the 
conviction that consumers wil have a month hence to give more 
money. 

Coal is still being bought by manufacturers, and by the repre- 
sentatives of gas companies, in large lots at low y Mood Nhe 
representatives of gas companies were purchasing to-day at 10s. 6d. 
a ton coal which this time last year fetched 14s. 6d., and which 
two years ago cost them 16s, 6d. 

The miners in North Staffordshire have been quite staggered by 
the award of Mr. Horatio Lloyd, the county-court judge in that 
part of the kingdom, who was called in to arbitrate upon the 
refusal of the men to accept a reduction of 10 per cent., for which 
notice had been served upon them by their masters, It would 
seem that arbitration having been demanded, not the 10 per cent, 
alone, but the whole question was arbitrated, and that in the end 
Mr. Lloyd ordered a reduction of 124 per cent. Ata meeting of 
delegates, held to consider the award, at Stoke-upon-Trent, on 
Monday, the men’s explanation was that there had been a mis- 
understanding as to the period over which the arbitration should 
extend, and that the umpire, having taken into his consideration 
the state of trade at a later period than was expected, and at a 
time when pd gan of coal had gone down, it was believed that 
his decision had been more adverse to the miners than it would 
have been if the inquiry had been got over sooner. But, although 
much dissatisfaction was expressed at the award, the men con- 
sidered themselves in honour bound by it. They will not, there- 
fore, attempt to interrupt work. 

The Birmingham and district trades are in steady operation. 
Engineering ironworks are doing a satisfactory extent of busine 
pa the conspicuous features of the demand relate to bridges 
girders. For the larger descriptions of castings there are a goodly 
number of orders, Inactivity characterises the wrought iron tube 
industry. Manufacturers of galvanised iron roofing sheets are in 
possession of sufficient orders to keep them steadily en d, and 
quote £18 10s, a ton for corrugated 20-gauge sheets, f.o.b. The 
eg for railway wheels and axles are more numerous; and 
though the home request for edge tools has fallen off, yet makers 
have still on hand a comparatively large number of specifications. 
Nuts and bolts are in less animated inquiry; tin plate ware makers 
have no legitimate cause for —— and there is plenty of em 
ployment available for all the lock and key smiths. e operatives 
in the rim and mortice departments have obtained an increase in 
their remuneration of 10 per cent. ; and the employers have com- 
pensated themselves for this concession by making advances in 
prices of from 5 to 10 per cent. 


fond 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


NOTWITHSTANDING thespurt in the market caused in great measure 
by the pressure on the part of shippers to lete their orders 
before the closing of the Baltic ports, the general iron trade of this 
district is dull, and there is no disposition on the part of buyers 
here to follow the upward movement which has taken place in 
Middlesbrough pig iron. So far as this district is concerned the 
advanced prices are merely nominal, as it is only in very e 
cases that the extreme rates of 52s. 6d. per ton at the works have 
been paid. Buyers here as a rule seem convinced that the not 
spurt can only be temporary, and that the ity of 
foundry is caused by circumstances which cannot for any 
of time affect this market. Consequently they are waiting 
reaction which they believe certain, and in scarcely any case is 
there any heavy buying, whilst the orders that are = are, as a 
rule, very much at old rates. The quotations for Middlesbrough 

ig iren delivered in this district are very irregular and are 
ittle or no guide to the prices at which merchants are wi 
to take orders, The average selling prices may be given at about 
57s. 9d. per ton for No. 3 foundvy, 56s. 9d. per ton for No. 4 foundry, 
and about 55s. per ton for No. 4forge. In brands of pig iron the 
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blishments, except perhaps in the [case of makers of specialities, 

who in some instances te be tolerably well employed. Forge 
proprietors are very poorly supplied with orders, and founders 

ey not, as a rule, sufficient work on hand to keep them going 
all time, 

A reduction of the ironworkers’ wages is now being made in 
several of the Lancashire districts, and a meeting of the men 
employed in the neighbourhood of Wigan has been held, for the 
purpose of forming a stronger union am themselves, in order 
to protect their interests. In the Bolton district some of the men 
have turned out against a reduction of 5 per cent., and generally 
an uneasy feeling prevails in this branch of trade. 

Although there is not as yet any general activity in the coal trade 
of this district, a healthier tone prevails There is less pushing of 
sales, and buyers exhibit more confidence in prices, which, so far 
as the better classes of coal are concerned, have rather a tendency 
to firmness, and there is more disposition on the part of consumers 
to cover their forward requirements at present rates. In the Man- 
chester district house aul is in better demand, and although fur- 
nace and engine fuel are still quiet, a steady trade is being done. 
Slack, owing to the better demand for house coal, is not so scarce 
as it has been; but there is a tolerably brisk ing on the part of 
brickmakers, whose season is now drawing to a close. Prices in 
the Manchester market are generally steady at late rates, and 
stocks are by no means heavy. In the outside districts, however, 
common classes of fuel for manufacturing eee are still being 
forced on the market at lower prices. e gas-coal trade is at 
present quiet, so far as home or ey is concerned, but there 
are a few shipping orders on hand. e general shipping trade, 
however, is still very dull. 

The coke trade continues quiet, and both local and other makes 
exhibit a weakness in price, good Durham foundry cokes being now 
readily obtainable at 24s. per ton, delivered in that district, whilst 
good orders would be taken for less, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue chief feature of the week’s trade occurrences has been the 
manner in which the coalowners have abandoned their to 
reduce the wages of the whole of the miners in the district to the 
extent of 10 per cent. It will be remembered that about a month 
ago the members of the South Yorkshire and North Derbyshire 
Coalowners’ Association, Limited, met at their offices in Sheffield, 
and arrived at the determination that an i diate reduction in 
the miners’ wages was absolutely necessitated by the exceedingly 
dull state of the coal trade. The secretary of the association, Mr. 
Parsonson, communicated this by letter to Mr. John Normansell, 
the secretary of the South Yorkshire Miners’ Association, with a 
request that a deputation from the men would meet the Finance 
Committee of the Coalowners’ Association in orderjto‘arrange what 
the amount of the drop should be. At this interview the masters 

. announced that they required wages to be lowered by 10 per cent. 
from the net advances given since October, 1871, which, if con- 
ceded, would still leave the men in possession of 174 per cent. 
higher pay than at the period named. The delegates submitted 
the matter to their constituents, and on the following Monday re- 
turned with the reply that they were not authorised to submit to 
any drop, but asked that the rate of wages which had been in 
force for the past four months should be continued forward by the 
agreement of both sides for a further period of three months, 
The owners took a week to consider what should be done under 
the circumstances, with the result that they held a large and in- 
fluential meeting at ‘heffield on Monday, under the chair- 
manship of Mr. Robert Baxter, at which they decided to let 
the question stand over for the present. This resolution, 
of course, obviates any danger that might have existed of 
a collision between masters and men at the present junc- 
ture, but it has greatly elated the miners, whe point out 
that their firm front has caused the employers to give way. On 
the other side, many of the coalowners think the attempt should 
have been made, in which case they think that the Miners’ Asso- 
ciation capital is so tied up by the purchase of the Shirland Colliery 
that success must have attended the measure. Personally I believe 
that there has been a revival of business in the coal trade, conse- 
quent upon the approach of winter, sufficient to warrant the coal- 
owners in letting the matter drop for the present. 

Pig iron has continued fairly firm during the week, in sympathy 
with the upward tendencies of prices in other districts. The quo- 
tati for Hematite pigs remain at the following figures :— 
Maryport hematite, No. 3, 77s. 6d.; No. 4, No. 5, mottled, and 
white, 77s. 6d. Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 
77s. 6d. per ton Millom Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; 
No. 3, 75s. Ordinary, No. 3, 75s.; No. 4, 74s.; No. 5, 75s. ; 
mottled, 80s ; and white, 75s.—all on the customary four months 
terms, or with an allowance of 2 per cent. off for — cash. 
British hematite ores are quoted at purely nominal figures, which 
range from 21s, to 27s. per ton, but are not being sold in very large 
lots at present. The Lincolnshire iron ore district continues to be 
freely developed, mostly in the interests or directly in the hands 
of the ironmasters of this district. The numerous furnaces of the 
Frodingham Iron Company at Frodingham are producing a large 
output, as also are those of the North Lincolnshire Smeltin 
Company. At the Trent Works Messrs. W. H. and George Dawes 
of the Milton and Elsecar Ironworks, new blast furnaces are being 
amr 4 in order to increase the already considerable output of pig 
iron there. The Mid-Lincolnshire Iron C y are also getting 
ore near Frodingham, and are said to intend to put up furnaces, 
which is also the case at the scene of the operations of the Red- 
burn Hill Company close by. The wagons from these places brin 
ores or pig iron from the furnaces or fields to South Yorkshire, an 
are returned with coal or coke—mostly the latter—as a recipro- 
catory load. 

The general features of the local iron trade remain much as 
heretofore. There is little activity in any direction, and now that 
there is no likelihood either of a drop in the price of coal or iron- 
workers’ wages, a reduction in iron seems wholly out of the ques- 
tion. Merchant iron is selling in small lots both in and out of the 
immediate vicinity, common bars being quoted at £8, or there- 
abouts, at the works here. The lower price of Low Moor iron has, 
as I anticipated last week, made no difference in the same direction 
with regard to ordinary qualities of finished iron. 

It is stated that the directors of the Midland Iron Company, 
Limited, which has for some years paid the highest of all local 
dividends, have decided not to pay any interim dividend for the 
half-year just ended. The company is said to have made a profit, 
but owing to thé costly machinery accident in the early part of the 
year which stopped the works for several weeks, coupled with the 
great — of trade, the resolution I have named has been 
arrived at. 

















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

For several weeks back large additions were made to the stocks 
of pig iron, both in makers’ hands and in the public stores, and 
some ironmasters took steps to reduce their output. The quantity 
of pigs in Messrs. Connal and Company’s Glasgow stores, against 
which warrants can be issued, is at present 55, tons, very 
much smaller than it used to be in recent years, but greatly larger 





than has been usual during the last twelve months. At this pre- 
cise moment the juction is better proportioned to the consump- 
tion, how that stateof matters may last it is impossib! 
to say. weekly output just now is slightly over 18,000 
tons. Of that quantity, the shipments close upon two- 
thirds, while between 7000 and tons are consumed at home or 
sent southwards by rail. The warrant market has been steadier 
during the _ week. Friday’s market was somewhat flat, with 
business at 3d. cash. There was an inclination to a fall on 
Monday, but it only amounted to a few pencein the forenoon. In 
the course of the afternoon transactions were effected at 63s. 3d. 
cash, and 63s. one month fixed. On Tuesday there was a fair busi- 
ness at 63s. 3d. cash, and 63s. @d. one month open. On 
Wednesday the warrant market was , with a fair business 
at from to 64s. 3d. cash, and 63s, one month fixed, 
To-day (Thursday) the tone was also strong, with a tendency in 
prices rise. Sade was done at 64s. 6d. one month open, 
and 64s, 9d. cash, and one or two special brands went for more 
money. 

Special brands continue in extra request, but there is no great 
run on ordi iron, which goes more freely into store. The 
following quotations of the principal brands exhibit very slight 
variations from those of last week :—G.m.b., at Glasgow, No. 1, 
64s. 6d.; No. 3, 63s.; Gartsherrie, No. 1, 72s. 6d.; No. 3, 63s. 6d.; 
Coltness, No. 1, 75s. 6d.; No. 3, 65s. 6d.; Summerlee, No. 
1, 66s. 6d.; No. 3, 63s. 6d.; Langloan, No. 1, 74s.; No. 3, 64s.; 
Carnbroe, No. 1, 65s. 6d.; No. 3, 63s. 6d.; Monkland, No. 1, 
65s.; No. 3, 63s8.; Clyde, No. 1, 65s.; No. 3, 63s8.; Govan, at 

Le .; No. 3, 63s.; Calder, at Port Dundas, 
No. 1, 72s. 6d.; No. 3, 64s.; Glengarnock, at Ardrossan, No. 1, 
69s.; No. 3, 64s.; inton, No. 1, 63s. 6d.; No. 3, 62s. 6d.; 
Dalmellington, No. 1, 64s.; No. 3, 63s.; Carron, at Grangemouth, 
No. 1, 65s.; ditto, specially selected, 67s. 6d.; Shotts, at Leith 
No. 1, 738; No. 3, 65s.; Kinneil, at Boness, No. 1, [63s. 6d.; 
No. 3, 62s. 

The malleable trade continues very dull and is confined to 
the lighter class of work, and the various other branches of the 
manufactured iron trade are but moderately employed. <A few 
days ago Messrs. Thomas Shanks and Co., engineers, Johnstone, 
despatched a powerful armour plating machine to China for the 
use of the Chinese Government; it weighed seventy tons, and was 
exactly similar to one lately supplied to the British Government 
by the same firm. 

The foreign demand for coals in G wand the West of Scot- 
land is very much on the wave, but there is a better inquiry for 
household sorts. Still, the market does not show any improve- 


ment. Household coals are selling in Glasgow at from 8s. to 10s.; | p>. per 


Wishaw Main, 7s. 3d. to 8s.; steam, 8s. to 10s.; splint, 8s. to 
8s. 9d.; and smithy, 14s. In the eastern mining counties the 
ones trade, which has hitherto been good, is now falling off. 
The home demand improves, and coalmasters are making efforts to 
clear off their stocks. At present contracts are being readily 
accepted somewhat under the current circular rates. Household 
coals sell from 7s. to 8s.; steam, from 6s. to 6s. 9d.; small coal, 3s. 
6d.; and dross, 2s. 6d.; but it should be observed that these are 
the prices prevailing at the collieries, and do not include cost of 
¢c 


arriage. 

There is absolutely nothing new to report in connection with the 
miners, who are working away quietly at small wages. 

ae the most gigantic engineering undertaking going on in 
Scotland is the construction of the Tay ear Some time ago 
an illustrated description of the works was laid before the readers 
of THE ENGINEER, who may be pleased to learn how they are pro- 
gressing. Mr. Thomas Bouch, the engineer, has prepared a report 
to be presented to the next meeting of the promoters, the North 
British Railway Company. He states that the end abutments and 
sixty piers, out of the total of eighty-five, are now placed in 
position. Of these the two abutments and thirty piers are com- 
pleted, having the permanent girders placed be pe them, with 
timber platform laid for 1200ft., and 900ft. of hand railing erected. 
Some of the other piers have the work well advanced. e jetty 
is completed, and it is stated that, in the hands of the present 
contractors, the works are being carried out in a very satisfactory 
manner. Of the other portions of the undertaking, 992ft. of the 
Dock-street tunnel have been completed. 

The commissioners appointed to take evidence regarding the 
working of the Factory Acts—Sir James Ferguson (chairman), 
Lord Balfour of Burleigh, Mr. Knowles, M.P., and Mr. Brand— 
are at present conducting their inquiries in Glasgow. So far as 
that city is concerned, it is gratifying to notice that more than 
usual attention is being paid rd the commissioners to the employ- 
ment of women and young children in warehouses and places of 
which the Acts now in force take no cognisance. The Inspectors of 





eee, th thinly attended. eeting 
— on Monday was attended EN ~foon pagent 


e Merthyr a capital trade is done in coal, but 
there is no demand for iron except at Dow Cyfarthfa on 
Wi y had twelve puddling furnaces and three small mills at 
work. The men say that until they see one of the blast furnaces 
et ee nore 26 comeente t= the we-cetabuanenens < 

le a _ During a has 
vailed at Plym th to the ollest that-the: works wore to be carted 


immediately by a wealthy firm. Thisis premature. It is not yet 
—, will not be until the meeting next week, what steps 
are to be taken for Hed pe of the estate. Another adjournment 
is also probable, and be all the jbetter, as the wages question 
will be placed on a satisfactory basis until the Ist of ber. 


arranged. The colliers pleaded that the men under the same em- 
loyers at another colliery were well favoured with trucks, whilst 
= could scarcely get any. 

e tin-plate trade is flagging. It is rumoured that the 
oy > Tin-plate Works are to change hands. © men of 
the rdare Merthyr Colliery remain out on strike. This was 
one of the collieries in full employ during the great strike. 

Richard Evans and William and Thomas Davies, of the Pottery 
Colliery, were fined £10 each and costs on Tuesday, at the Caerphilly 
sessions, for neglecting to keep a competent official to go around the 
workshops night and morning in accordance with the Act. 

There has been a better clearance of patent fuel during the last 
week, and not before it was urgently required. So slack has trade 
been in this line, that it recoiled on the coal trade and led toa 
great falling off in the demand for small coal, which has been 
stocked in all quarters as useless. 

The Rhymney Company are busy again with their coal measures 
and are working off an order forrails to Gothenburg ; Ebbw Vale 
is shipping largely to France, but the Abersychan collieries remain 
closed for want of orders. The colliers are subscribing amongst 
themselves pretty freely in aid of the Warwickshire miners. 

Penner Colliery, near Tredegar Junction, is to be sold by auction 
next week, but this is not the best time for the transfer or sale of 
collieries, prices having a falling tendency andthe working of the 
smaller collieries being a losing transaction. 






































Factories have testified that the law is well observed in ti 
with all kinds of ironworks. A fumber of gentlemen who gave 
evidence concerning the printing and bleaching trades were strongly 
in favour of special exception being made in their case regarding 
the age at which children might be employed on account of the 
lightness of the work. Mr. Orr Ewing, M.P., was among the 
witnesses examined, and the several trade societies were fully 
heard through their representatives. 

A strike of millworkers in Dundee, which lasted for seven weeks, 
has been brought to a close. It embraced, at the least, 15,000 
operatives, chiefly engaged in the jute trade, which has not been 
paying for some time. The reasons of this are well understood. 
Jute sprung into immense request when the cotton trade was suf- 
fering from the American war. It got a further fillip by the 
French war, and great amounts of money were lavished in extend- 
ing the works. N ow that the cotton trade has assumed its normal 
sway, the demand for jute manufactures has greatly fallen off, and 
the case of the home makers is rendered worse by the fact that 
many jute factories are now being established in India, where 
labour is very cheap. The workers in Dundee some time ago sub- 
mitted to a large reduction of wages, but the employers called 
upon them to renounce another 10 per cent., which was the cause 
of the strike. A compromise has been effected, whereby the wages 
are reduced by 5 per cent, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Conciliation Board which was to settle all difficulties is yet 
unformed, and appearances indicate that we are in for trouble 
again. It will be remembered that the miners selected Mr. Mac- 
donald as one of the workmen’s representatives to sit on the board, 
and everything appeared satisfactory; but Mr. Vivian, one of the 
coalowners, and elected to sit at the same board, refuses to sit 
with Mr. Macdonald until he apologises for calling the coalowners 
poltroons. Mr. Macdonald refuses to do this, and my latest 
information on the subject is that the coalowners strongly support 
Mr. Vivian in his censure of Mr. Macdonald for using the term he 
did, and that the men are as strongly disposed to support Mr. 
Macdonald. It is most unfortunate that this hitch should have 
occurred, as the coal trade is going on at a flourishing rate, and the 
best interests of master and man would be consulted by adopting a 
speedy and a pacific arrangement. 

I am glad to know that in one or two most important movements 
the advice given in THE ENGINEER has been adopted; so I am 
tempted in this inst to give a suggestion, and that is, that both 
Mr. Macdonald and Mr. Vivian should be withdrawn. However 
able both gentlemen are, it is morally certain that they would 
never act in pleasant concert. The board must sit before the end 
of this atk as the falling price of coal necessitates a ‘‘ drop” in 
wages, and this cannot be carried out but by action of the board. 
I am inclined to think that the future looks more hopeful than it 
did; for though the delegates are working hard to bring about an 
adhesion to the National Society of Miners, only one large body, 
and that at Fleur de Luce, Monmouthshire, has joined them. Also, 
while large mass meetings are called to foment the Macdonald 




















































PRICES CURRENT OF METALS AND OILS. 
1875. 1875. 
£224 4 & 4,|| Iron (continued)— Z4£eaa £44, 
87 0 0..89 0 0 Glasgow... 9 0 0..910 0 
+ | 87 lo 0..94 0 0 8. Yorkshire, Steel} 9 5 0..9 7 0 
+|/88 @ 0...0 0 0 De. 726.70 0 
+197 0 0..99 0 0 Wales 650.700 
+/8110 0..82 5 0 Raile—Oid— 
+} 00@0..0 06 Cleveland .. 315 0.400 
-}93 0 0..97 0 0 Staffordshire...... 000.000 
000..000 Yorkshire ......) 40 0..0 00 
Railway Chairs— 
013 6..013 9 Glasgow ..........] 510 0..6 0 0 
ol8 v.. 0 6 0 Refined metal ........] 4 6 0.410 0 
013 0. 016 6 Do, in Waies ....| 615 0..6 0 0 
017 6.000 Sh-ets, single, in— 
Cleveland ........]11 © 0..1110 6 
013 0.100 London .. 1135 0..13 0 0 
07 6..@10 0 Sta ffordsh: 00.1700 
Wales .. 0.000 
013 0..015 0 orkshire........ 0..14 0 0 
0123 0.. 0 6 O}} Lard ........0.5.. 0..000 
0 9 0..014 0} Lead, per ton— 
036.050 Pig, Foreizn...+...+++ 0..2212 6 
0 8 6.010 6 English, W.B 0..2315 0 
Other braniis 0..23 5 0 
0 0 0..010 1 Red or minium 0.000 
013 4.042 Sheet, milled 02%00 
ol4 6..017 6 Shot, patent .. 0..0 00 
White, dry .. 0..910 0 
106.140 Ground in oil ....| 0 0 0..0 00 
ou 0.103 
012 0.. 014 6 330 0..6 00 
012 0..0 0 0 2 0 0..%0 0 6 
030..0 5 © 3L 0 0..32 0 0 
000.000 3200.¥ v0 0 
686..090 000.060 
0 9 0..10 0 0 000.000 
33> 0 0.36 0 0 
Tron— 
Angle in Glasgow ....| 810 0..0 0 0 Price & Co,’s), p. gail.| 0 3 6..0 0 © 
Bar, Welsh,in London] § 0 9..810 0 Rapeseed, English pale| 331: 6..0 0 0 
ASZOW...eseeeee | 8 O O.. 810 O Brown . {3112 6..0 6 0 
Statfordshire ....)] 8 5 0..19 123 6 Foreign pa’ 900.000 
Wales, vars......| 810 0.. 810 6 Brown 000..000 
Do.,common ....| 815 0..9 0 0 Sperm, body.... 000.000 
Yorkshire best.. lo 0 0.12 0 0 Whale, South Se: > 0 0..0 0 0 
mon 715 0..9 00 Brown 0 0..3 0 06 

Cleveland— FE. I. Fish | 315 0 ovo 

Angle and bulb ..| 8 5 6.. 810 0 Yeilow ..........] 593 0 0..34 0 
Boiler piates..... 910 0..10 10 0 || Phosphor Bronze, per ton. 
Cableiron.. .....]10 5 0..11 9 9 Bearmg Metal ........ "00 0..0 0 0 
Nailrods .. 8 0 0..810 0 No, VIL Seah ke 140 0..0 00 
Rivet iron.. 10 ‘5 0..11 0 0 icksilver. per bottle Ll 0..v OO 
Ship plaies 815 0.9 5 @}| Spelter, per ton— 

Cleveland, com: 715 0..8 00 Bilesian ......6eseeeee 2150-4 00 
Best ...sseeeeee | 8 5 O.. 810 0 English, V.anud...../75 @ U.0 UO 
Best best ........] 9 5 0-. 910 0|] Steer— 

Puddied ........, 5 5 0..5 7 6 Bessemer, rough......| 710 0..0 0 0 

Hoops, first quatity— Do., manufactured ....| 8 0 0.. 91) 0 
Birmingham ....]1010 0..1210 0 Do., cast, Sheffield ....| 20 0 6..24 0 0 
Cleveland ...... .] 11 0 0..1110 6 Do., best, do, ........|30 0 0..55 0 0 

midon .... 0..11 10 0 Do., spring ..........]16 0 0.21 0 0 
Staffordshire 0..1210 0 Swedish keg ......|/18 0 0..2 0 0 
Wals ... 0..11 5 0 
Yorkshire O.-12 O Off TeaMlow cocecccseee cone} 2310 0..45 0 0 

Nailvods . 0.10 0 6 St. Petersburg, YC new | 47 5 0..0 0 0 
Glasgow .. 0..00 0 Old ..cceeeceeeese [47 0 0..0 0 0 
Swedish .. 0..17 0 0|| Tin, per ton— 

Yorkshire... 0..13 00 Banca... 83 0 0..81 0 0 

Pig in Cleveland Kuglish .. 900.000 
Nol... 215 0..0 00 Bars - | 83 0 6..89 0 6 

213 9.000 Refined locks | 8 0 0..% 0 0 
212 0..0 00 Straite, fine—cash ....| S115 0..81 10 0 
310 0..000 For arrival ......|81 0 6..62 0 0 
270.000 plates, per box, 135 
260.000 sheets—London— 
500..6 5 0 IC, coke. ......00+05.]| 119 0..0 0 0 
IX. ditto .... 190.1189 0 
350..000 IC. charcoal. 1lv 0..116 0 
330.000 IX. ditto ... 114 0..118 0 
Tinplates, per box, 2325 
326.000 sheets— Wales— 
219 0..0 00 IC, coke . 17 6..110 0 
No.3 wc csceceeeee| 218 0..0 0 0 1X. ditto .. 116 0..128 0 

Pipes in Glaszow...... 600.7 5 0 IC, charcoal.....--.+. | 115 0..116 0 

Pilates in Glasgow ... 90 0..910 6 IX, ditto ........0055| 2 2 0..0 00 
Yorkshire ......]10 0 0..'210 0 || Fellow Metal, per ib.....| 0 071.. 0 OF% 

Rails—Cleveland......| 7 7 6.. 715 0 || Zine,sheet, perton .... {239 0 0..31 0 ¥ 

PRICES CURRENT OF TIMBER. 
1875. ; 1874. 1875. { 1874. 
Per Load. ean) f2n428 Per Load. 228) 45% £24 
Teak ..-.ses++eee0e 810 10 15/21 0 13 10|} Canada, Spruce,lst..10 013 0/13 013 0 
Quebec, red pine .. 310 610) 310 6 lo Do, 2nd. 1010 @/ 91011 0 
Yellow pine... 4 0 610) 4 0 610 Do. 3rd 81010 0] 91011 0 
Pitch pine .. 310 4 0/ 315 6 5 0 9 0} 91010 0 
Quebec, oak........ 510 6 10| 8 0 9 O|| Archangel, yellow..12 017 0}14 917 0 
sss eee 510 6 0} 510 8 O e 131015 0/13 10 1510 
Elm ........ 410 0 0) 710 8 0 12 0/10 01310 
Ash ..... +5410 5 0| 7 08 0 00/0000 
Dantsic& Memeloak 415 710) 5 0 8 0 0010000 
Fir.......... 215 510) 310 510 oo;|00080 
Undersised .. 2 5 210' 210 3 5 9010000 
cvccese +310465'>4045 1410}13 014 0 
+ 25 915, 310 8 5 11 10} 10 10 13 © 
+ 415 6 0) 415 615 810) 8 10 10 lo 
410 6 0| 410 6 © adj ad sd. 
+ 4 0 610/ 4 0 610 17 6/14 GY 6 
Memel Dnt. 0 0 0 0'0000 14 6)13 614 6 
seers 9012 0 9012 0 15 0}12 615 0 

Lathwood, Dantafm.5 0 6 0| 8 0 9 0 4e,/in 46 
St. Petersburg 8 0 815,10 O11 0 8 018% 00 0 

Deals, per C. 12fe by 3ft. Sin, 0 0/18 023 0 

Quebec, Pine, Ist ..20 0 25 0/20 02% 0 220 v | 250 170 0 0 
2nd .....++.13 01510 14 016 6 0 0} 220 0 220 0 
Srd.... ..+s. 9 O1L 0,123 O13 0 








SoutH KEnsIncTon MusrumM.—Visitors during the week ending 
Sept. 4th: — On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 ae Museum, 12,012; mercantile marine and other 
collections, 1812. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 ge Museum, 1951; mercantile 
marine and other collections, 104. Total, 15,879. Average of 
corresponding week in former years, 15,071. Total from the 
opening of the Museum, 14,517,418. Patent Office Museum, 





4767. Total number since the opening of the Museum, free dail: 
(12th May, 1858), 3,249,363, . . a 
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LITERATURE. 


Engineering Papers. By C. Granam Smirn, Stud. Inst. C.E. 
jpon, London. 1875. 

Tuts little work is a reprint of three papers on mortar, 
practical ironwork, and retaining walls. The first two 
were read before the Institute of Civil Engineers, and 
each obtained a Miller prize. The third was read before 
the Edinburgh and Leith Engineers’ Society. We are 
pleased to see these | mage put together in a convenient 
and accessible form, for they are very practical in their 
character, and contain a good deal of useful information. 
The paper on mortar is probably the best available treatise 
in the English language on the subject. That on practical 
ironwork is valuable, use it deals with the subject in a 
way hardly ever employed by other authors. Mr. Smith 
says little or nothing about strains, but he gives numerous 
practical hints about the way iron structures should be 
designed and put together; and in a species of appendix 
to the paper he very properly calls attention to a fact too 
often overlooked—namely, that what are termed “fancy ” 
sizes and sections of iron always command a fancy price. 
The designer should always endeavour to work with 
marketable materials ; but the student will search most 
books in vain before he can discover what sizes of iron are 
and what are not easily to be had at ordinary 
prices. The paper on retaining walls is simply 
and clearly written, but it does not contain 
much that is very novel ; indeed, so much has 
been written about retaining walls, that it is 
impossible to say any thing new on the subject. 
We can recommend Mr. Smith’s little book, 
especially to the younger members of the pro- 
fession. 

Principles of Mechanics. By T. M. Gooneve, M.A., 
Lecturer on Applied Mechanics at the Royal 
School of Mines. Longmans, Green, and Co., 
London. 1874. 

Tuis is one of a series of Text-books of Science 
issued by Messrs. Longmans, and it, in a very 
full sense of the word, deserves the place 
assigned to it, although little more than an 
outline of one of a course of lectures on 
cone mechanics, delivered by the author at 
the Royal School of Mines. It is really a com- 
plete and useful work, which is much more 
than can be said for all text-books pretending 
to be scientific; and we can recommend it to our 
readers as being at once accurate and lucid. 
Our author commences with an introduction, 
dealing comprehensively with forces of all 
kinds, and the laws of motion. The first 
chapter is devoted to the consideration of the 
parallelogram of forces and the lever; the 
second chapter deals with work and friction ; 
the third with the centre of gravity; the 
fourth chapter with some of the mechanical 
powers; the fifth with fluids. Then come 
chapters on pumps, circular motion, girders and 
bridges, while the last chapter treats of some 
mechanical inventions — such as Giffard’s in- 
jector, governors, railway brakes, and so on. 

It is not to be supposed that the work can 
be used to the utmost advantage without the 
aid of a competent teacher. The author does 
not pretend to produce a treatise which will 
supply the want of oral instruction; and although 
he taken much pains to render his meaning 
perfectly intelligible, the student will oy 
discover that he has not invariably succeeded. 
It is almost impossible, indeed, to produce a 
work which will render a student independent 
of the aid of another mind which has already 
traversed the road he proposes to follow; and 
it may be taken as proved that a great deal of 
time is wasted by all self-taught men which 
might be better expended. e great merit 
of Mr. Goedeve’s treatise is to be found in the 
admirable system which he has adopted of sup- 
plying illustrations of the application of mathe- 


IRON AND STEEL INSTITUTE. 

Few works visited in Manchester or its neighbourhood were 
calculated to afford so much interest to the engineer as those of 
the Newton Heath Railway Steel and Plant Company’s, other- 
wise known as the Gibraltar Works. Situated rather more than 
two miles from the heart of the city, on the line to Oldham, 
these works are among the most extensive of their kind in the 
Manchester district. They cover an area of fifteen acres of 
ground, more than half of which is covered with buildings of 
different kinds, and afford employment to about 600 hands. 
Their specialité is steel rails, of which they produce about 22,000 
tons per annum. They contain four Bessemer converters, each 
having a capacity of five tons. From each converter ten “ blows”’ 
per day are obtained, so that the number of “blows”’ got from 
all four is not less than forty. The metal is taken direct from 
the converter to the reheating furnace, before it has had time to 
cool, and this is done with so much despatch that within four 
and a-half hours from the pig metal being thrown into the cupola 
attached to the converter it is turned out of the rolls in the form 
of a finished rail. The cupolas erected at these works are said 
to have been among the first—if not the first—of their kind con- 
structed in this country. It was Mr. Birch, the present manager 
of these works, that introduced this improvement on the old 
system of using the reverberatory furnace. The cupoia system, 





we need hardly add, is now universally adopted. The blast is 
supplied to the converters bya pair of horizontal engines working 
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the solid piece would require a rail of 1751b., and 
that, of course, would be difficult. The Railway Steel 
and Plant Company are not iron-founders except for 


their own - but they have an excellent 
foundry wii cupolas, where they make all the 
ordinary ings required for either the rolling mills 


or the converting department. The forge is also a 
building of large dimensions, and contains seven steam 
hammers of varying size and power. We may add 
-that the Gibraltar Works have been in operation 
since 1865, and that they have since that time sup- 
plied work for most of the principal railways of 
Europe and America. 

The boiler works of Messrs. C. and J. Galloway, at 
Ardwick, appeared to have attractions for the t 
majority of the members, more than 200 of whom 
took occasion on Wednesday to visit them. The firm 
has two different establishments—the other being at 
Knott Mill, nearly three and a-half miles from their 
Ardwick boiler-making establishment, and it is per- 
haps not the first time that this plurality of works has 
led to awkward and ludicrous mistakes. At any rate, 
such a mistake happened on Wednesday. While the 
members were being conveyed in s omnibuses 
from Owen's College, one of the omnibus drivers made 
the mistake of supposing that it was the Knott Mill 
Works that were to be visited, and he accordingly 
made “tracks” for that establishment, leading one 
or two other conveyances to follow him. The blunder 
was not discovered until the party had reached Knott 
Mill, where they were informed that it was the 
Ardwick works that should have been visited. The 
horses’ heads had, therefore, to be turned in the 
direction of Ardwick, and the party, which included 
Sir John Alleyne, Bart., Professor Forbes, the foreign 
secre of the Institute, and about thirty others, 
did not reach Knott Mill until nearly an hour after 
they were due. About the Knott Mill Works there 
is no special feature, they are the parent establish- 
ment, and have grown gradually to their present 
considerable dimensions. The Ardwick Works, how- 
ever, are the creation of the last two or three years, 
and have been developed out of the great demand 
that has prevailed during and antecedent to that 
time for the Galloway boiler. The works are within 
a very short distance of the railway bridge where 
the Fenian attack, which resulted in the death ef 
Sergeant Brett, took place some years ago. They 
consist of two main buildings—the first the boiler 
shop, which is a large open building in three spans, 
each 60ft. wide and 450ft. in length; and the second, ° 
the rivet-making establishment, an erection of very 
much smaller dimensions. In the boiler-making shop 
the visitors were first shown the heating and hammer- 
ing of the iron, on the left-hand division of the 
building. Here they found a large number of smiths’ 
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matical truths in practice. He carefully eschews 
hackneyed examples ; all those that he employs 
are chosen from the most recent engineering 
practice, and they demonstrate that our author 
is conversant with the minute details of mechanical engi- 
neering in its latest forms. Nothing can be happier, 
for example, than the illustration of the action of the prin- 
ciple of inertia which he has supplied by citing the belt 
apparatus used for carrying grain in Liverpool. We con- 
stantly come across which supply information 
omens but generally known. For example, if a rifle 
bullet is fired into a mass of bran, it will penetrate it fora 
distance of eight or nine feet without suffering the smallest 
deformation. If flour or sawdust be substituted for the 
bran the bullet will be altered in shape. This is a fact 
which no one would be likely to predicate. 

It would be easy were it n to say much more in 
praise of this little work. All that need be said, however, 
may be summed up up in the statement that although not 
free from certain defects, it contains no errors except ef 
the most trivial character; and that to all intents and pur- 
poses it is one of the best treatises on mechanics that has 


ever issued from the press. 


The Mechanic's Friend; a Collection of Receipts and Practical 
Suggestions. Edited by W. T. Axon, M.R.S.L., F.3.8. London: 
Triibner and Co. 1875. 

Very few words are required to describe this somewhat 
curious little book. It is —— a reprint of letters 
which appeared at various times in the English Mechanic. 
These letters contain hints and instructions on all sorts of 
subjects, and the book will not be without value to the 
amateur mechanic, for whose benefit it is apparently spe- 
cially intended. It is by no means free from mistakes, 
and the subjects are not very well arranged. It is profusely 
illustrated with somewhat coarse, but on the whole, suffi- 
cient woodcuts. 


CROSS SECTIONS OF EXPRESS LOCOMOTIVE, L. B, &8. C. RAILWAY. 


| off one fly-wheel, with 24in. steam cylinder, and 32in. blast 
| cylinder, the length of stroke being 3ft. They are worked with 
| a boiler pressure of 70 Ib. to the square inch, and 110 revolutions 
| per minute. There are altogether about fifty different steam 
| engines on the works, supplied with steam from ten Galloway 


| boilers, each of 40-horse power, 28ft. in length, and 6ft. 6in. | 


| diameter. The company make rails for both home and foreign 
| railway companies, and of every section. The ingots used are 
| generally adapted to one length of rail, the experience of the 
management here being contrary to the use of a larger size. 
Larger ingots are used, however, for the making of tires— 
one ingot being adapted generally to make three or four tires, 
according to the size wanted. Solid square ingot moulds are 
made use of, similar to those originally used for the Bessemer 
process, and we were assured by the manager that these moulds 
have been found to answer better than any other, and produce 
very few “stickers.” The moulds are made in the foundry 
belonging to the company from the ordinary No. 1 Bessemer 
iron. They are broken up after having served their pu > 
and are afterwards made into steel on the spot, with only alight 
waste in reheating, so that their cost is reduced to a minimum. 
The Bessemer converting plant seemed to be rather limited rela- 
tively to the rest of the works, but we believe it is in contem- 
plation to extend this department. Attention was called to the 
fact that part of the roof was off the converter-house, but it was 
explained that a new roof was about to be substituted. 

The machinery in the mill is of a very excellent description. 
There are several sets of rolls. One of the mills is two high, and 
has a 24in. centre. The rolls used for the “roughing” of ingots 
are three high, with a 24in. centre, and are driven by a 30-horse 
power engine. There are also three sets of 14in. merchant rolls. 
The whole of the steel making plant has been constructed by 
Galloway, of Manchester, whose engine of 70-horse power actuates 
most of the machinery in the rail mill, while another engine of 
| similar power and construction is used for working Collier's tire 





fires, re-heating furnaces, and steam hammers at 
work, together with other machinery specially 
adapted for boiler-making purposes, The mode of 
riveting the outside shell of the boiler attracted 
some attention. The boiler is suspended from a ley over- 
head, and is allowed to hang in space while the riveting 
machine, which can be raised or lowered at pleasure, is applied 
| to it, and of course, while the boiler is suspended in this posi- 
| tion, it can be moved in any direction with ease. A boiler 
upwards of oer pen ee ny ne or 7ft. = en ree thus 
| suspended, and undergoing the riveting process while the works 
| were being visited. At the other end of the establishment there 
were seen a large number of boilers in various stages of comple- 
tion, but each of them of very large size. Some of them were 
for the works at Barrow, and others were intended for a firm in 
London. In this department of the works the boilers are finished, 
and the noise made by the workmen as they plied their 

| was deafening, and prevented the visitors from i 

| other talk. On the other side of the boiler shop the 

| was actuated by two vertical engines, built within an almost 
| circular engine house, with a boiler for the generation of steam 
| on the top. A number of very fine machines were seen at work 
| here. One of them, used for the patent cone tubes, of 
| which this firm makes such a ity, attracted a good deal of 
| attention, in consequence of the rapid and effective manner in 
| which it performed its work. The tube is got into form by 

| hammered o ed, seem 9 © ae tet a See 

has been ly jointed it is put against this machine, e 
| deage fo Semsed elit two or thew minutes. The tube is then 
| removed to an adjoining punching machine, where the holes are 
| punched for the rivets whi the interior of the flue. 
| Engi will be aware 
| of W. and J. Galloway only. 
| are that they economise 
thorough circulation of 
| in the construction of 

| can be placed either vertically or 


made with such i of that 
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water. 
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becomes an and simple operation. It is found unnecessary 
to ged nana ct sey rete mer er | 
in old boilers to which they have been applied a saving of fuel 
equal to fifteen or twenty per cent. has been effected. tubes 
are made of any length, the smallest size being under 2ft., and 
varying from that up to 4ft. The rivet works are equal to the 
production of a large quantity of work. The length of this 
establishment is 180ft. by 60ft. in width. The principal contents 
consist of about a dozen steam riveting machines, attended chiefly 
by lads, who are able to earn excellent wages. Messrs. Galloway 
supply rivets for other works than theirown. A number of large 
bagsfull were seen in readiness to be despatched to one of her 
Majesty’s dockyards. The firm entertained their visitors to a 
splendid luncheon, which included all the delicacies of the season, 
and were cordially thanked by their visitors for their hospitality. 
The works employ 500 hands, and are equal to producing six 
Galloway boilers per week. 

The works of Messrs. Richard Johnson and Nephew at Brad- 
ford—not the Yorkshire town of that name, as some would 
erroneously suppose, but a suburb of Manchester—were visited 
by numerous members, including Mr. I. L. Bell, M.P., Mr. Henry 
Bessemer, Mr. Menelaus, Mr. Edward Williams, Sir John Alleyne, 
Mr. Heath, M.P., and Mr. Brogden, M.P. The works are of large 
extent and considerable antiquity. Their specialité appeared to 
be cable wire, although they had numerous other kinds and 
qualities of wire to show. In one respect the works are 
quite unique. Not only is the pig iron received into the 
premises in its crude condition, and turned out at the other 
end in the form of finished wire, but there is a colliery within 
the works, 250 fathoms in depth, from whence the coal is drawn 
within thirty yards of the Siemen’s regenerative furnaces where 
the pig iron is melted. The extraordinary compactness of the 
works will thus be apparent. The pig iron used is of all kinds, 
according to the kind of wire to be manufactured. Charceal iron 
is used, in addition to hematite, and the principal brands of 
Derbyshire, Yorkshire, and Staffordshire. After the bars intended 
to be drawn into wire have first been heated in a Siemen’s re- 
generatixe furnace they are passed through sixteen different sets of 
rolls, each with a more narrow aperture than its predecessor, until 
it comes out at the other end in its finished form. The process 
altogether is one of the prettiest and most interesting that can 
be conceived. The operations which it involves are, chiefly per- 
formed by lads, and they require smartness and dexterity rather 
than actual skill. The Siemens furnace from which the wire is 
taken redhot, and in the form of a bar, is at one end of the rolls, 
and the machine on which the wire is coiled is at the other. 
Between the two conditions there is an interval of less than a 
minute, the iron passing through the rolls with amazing quick- 
ness, and after it comes out in its finished state it is wound in 
the same process on to a coil some twelve or fifteen yards farther 
on. There are three of these mills, each having the same number 
of rolls, and capable of turning out twenty-five tons of No. 4 
wire in a shift of ten hours, so that their united capacity is about 
seventy-five tons of wire per day. Wire-drawing was seen going on 
in another part of the works, the process being effected by simply 
passing the wire between two wheels, and in another department, 
across the street, the wire is galvanised and finished. The 
engines employed are of a special kind, and of vertical form. 








ON THE HOWARD BOILER. 
By Mr. D. Joy.* 

THE boiler forming the subject of the present paper has been 
before the public in various forms, as it has steadily advanced 
towards perfection, since the year 1866, when the first one was 
made by Messrs. J. and F. Howard, of Bedford, for use in their own 
works, The intention at present is, however, to treat ehiefly of 
the form in which it is now being manufactured by the Barrow 
Shipbuilding Company, at their establishment in Barrow. 

This boiler cohsists of a number of tubes 12ft. long by 9in. 
diameter, and ; thick, and equal to a bursting pressure 
of 1500 lb, per square inch, hese tubes are joined at 
both ends by wrought T heads, coned and brought together 
within a curved wrought iron ring, the cones on the tubes formin 
tangents with the curves of the ring; the tubes are all held 
together by the vertical bolts passing down through the heads of 
the tubes. These bolts are quite clear of the hand hole, which 
is made in the head of each tube, which serves for the 
examination and cleaning of each tube. The tubes thus bolted 
together form sections, and from the upper end of each upper tube 
of a section, a bent pipe passes the steam formed in each section 
of tubes into a steam receiver, which collects the steam made in 
several of these sections. This receiver is provided with a stop 
valve, and safety valve, and so forms, with the sections feeding it, 
an independent boiler. A number of sections are usually grouped 
together according to the size of the boiler required. 

It is found convenient in practice, when considerable power is 
required, to range a number of such boilers together side by side, 
working into one common steam receiver. Each boiler is capable 
of being stopped for examination and cleaning independently of the 
action of the others. And so in a range of sections, one set should 
always be kept as spare, each set taking it in turn to stand as 
spare, In this manner, examination and cleaning may be carried 
on regularly and systematically, at the same time that the full 
efficiency of boiler power is maintained day and night without 
intermission. 

The boiler then, in this form, appears to fully meet the require- 
ments of the presentday. An increased pressure of steam, without 
the liability to those disastrous accidents which are, notwithstanding 
the precautions used, still of too common occurrence. 

First, as to safety. The principle on which these boilers are 
constructed, as already explained, is such as to insure the greatest 
degree of safety, with high pressure ; as the boiler is eminently 
sectional, consisting of distinct individuals (each section may be 
looked upon as a complete boiler) the failure of one of the tubes 
composing the section is not the destruction of the whole, and need 
not even be a great diminution from the whole efficiency. Then, | 
also, there are no large surfaces exposed either to tension or com- 
pression, and all the surfaces are cylinders or parts of cylinders, 
In no case where bolts are depended upon is reliance placed upon 
one bolt, but always on two or more. The evaporating surfaces, 
that is, the tubes, are plain, clean, cylindrical surfaces of only 
y;in. thickness, without any seams, rivets, or breaks; they are 
just the class of surfaces to endure the action of heat in generatin 

~steam, with the least possible deterioration. As to material an 
workmanship, it is needless to say that the best that can be 
procured of both are employed in the manufacture of these boilers; 
the materials are all of the best description and carefully selected, 
the tubes and attachments are subjected at various stages of 
their manufacture to a test of 300 lb. per square inch. The 
machinery employed has been specially designed for the purpose, 
and the machine for coning the ends of the T heads, which is done 
after the heads are attached to the tubes, cones both ends on one 
side of the tube at the same time, while the tube is held by the 
ends in a grip, directed in its centre line; the two cones on one 
side being done, the tube is turned round on its centre, and the 
cones on the remaining side are tooled, thus insuring all tubes being 
exactly duplicates of one another. Lastly, the tubes are built u 
together forming the sections, and these sections are tested with a 
joints made, to a pressure of 300 lb. square inch, in presence of 
the inspector of one of the leading se Ae insurance companies in 





the country, who gives a certificate of such testing, and stamps 
each individual tube of each section so tested. 

Simplicity and Facility for Repairs.—As above described, the 
boiler or boilers if in a range, being built up of individual parts, all 
alike and interchangeable, not only may a spare section be kept, 
but one or more _ tubes may be kept in readiness, that in case 
of the necessity fora repair, the damaged tube may be removed, 
and a new one replaced in the shortest possible time. 

Durability.—It may be stated that many of the earlier boilers, 
though not so perfect in design, arrangement, or constructive details, 
as the present ones, continue working very satisfactorily to their 
owners, 

Good Circulation.—This very important desideratum in a good 
and efficient boiler is gained - the tubes being joined at both ends, 
the water carried with the evolving steam is free to traverse in rota- 
tion every part of the boiler; and this is induced asa natural 
function of the boiler—first, by inclining the farther end of the 
boiler toa rising angle of 1 in 16 ; and, second, by passing the flame 
and heated gases from the fire in such way along the tubes as to 
produce a warm end of the boiler, and a ceoler end, in such position 
relatively to each other, that as the water is evaporated in the lower 
tubes, and is partially carried by the steam arising from it, it natu- 
rally takes an upward course following the incline of the tubes, 
then arising at the back end, the steam passes- to the outlet 
while the water falls and runs down the cooler tube to the lower, 
and at the same time, cooler end of the boilers, when, through the 
front ends or connections, it falls again to feed the lower tubes, so 
keeping up aconstantcirculation. The flamesand heated gases mainly 
impinge on the further end of the lower tubes, causing steam to be 
given off most freely at these points ; this steam rising with the in- 
lined ends of the jalan, and carrying with it much water, passes up- 
wards to the water level, which is placed in the same io as the 
opening of the coolest tube, down which, as above stated, the water 
passes, the steam passing — at the pipe. These currents have been 

reliminarily tested by as machine, one of which is on the table 
Cae you: it consists of a brass disc, as large as can be conve- 
niently got into the tube, and swinging on a centre, but held in a 
vertical position by a piece of lead wire at each side. The disc 
forming a partial block to the current in the tube to be tested is 
deflected in the direction of the current, in proportion to its force; 
the direction and its amount are recorded by the position given to 
the lead wire; several of these are fixed on an iron rod, which is 
inserted in the tubes, one after the other, and the direction of the 
inclination and its amount is recorded during a series of experiments, 
These inclinations show the direction and proportional force of 
the currents in the various parts of the boiler. As corroboration of 
the above, the writer has, in the course of his experience, carefull, 
examined the deposits left in a considerable number of tubes, which 
have been at work a sufficiently long time to leave unmistake- 
able traces of the action of the currents of water and steam, 
marked by the deposits they have left in their course along 
the tubes. On examining the mechanical structure of these 
deposits, and subjecting them to the same laws as are used for 
the examination of geological deposits—laws which are now per- 
fectly well understood and recognised—we find clear indications 
of currents in different directions, and it has been the writer’s 
endeavour to interpret these indications, and to learn from them 
what is the direction of the various currents existing in the boiler. 
The bottom tube usually gives little or no evidence of any 
current—though in it there must be the most powerful current 
—yet it is probable that the ebullition disturbs the deposited 
matter after it has fallen, and so destroys all traces of the current. 
The second, third, and fourth tubes usually have a very different 
appearance, and are similar to each other, differing only in degree. 

he deposit here shows in ~ a long triangular patch, with 
its base at the mouth or lower end of the tube, and the 
middle nearly free from deposit. The character of this deposit, 
even without having recourse to a microscope, is very dis- 
tinctly marked, consisting of an agregation of little round 
lumps, tailed off into long tapering points, exactly as sand, 
deposited in a gently running stream leaves innumerable little 
reund hillocks, tailing off, as above described, down stream. 
This tailing off of the ieodi, then, we may take as an indication 
of the course of the current. In the fifth tube the water line 
usually oscillates, and is, at its further end, Perr the 
coolest part of the boiler, so far as the action of the fire is 
concerned. The deposit here consists, most prominently, of long 
finger-like solidified streams, about the thickness of a pencil, 
and very similar to the limestone deposits called “stalactites ;” 
these lie in a direction as if running down the incline of the 
tube, and towards the front end of the boiler. The smoother 
surfaces have the same dot and tail markings as previously 
described, and with them also, all the tails point down the incline, 
showing in this tube the existence of a current, as far as water in 
it is concerned, running towards the front of the boiler. The lower 
or front end of the upper tube, like the bottom one, shows little 
useful indication of the current, except the striated appearance of 
a dusty film, which covers the whole inside of the tube, but gives 
no indication of the point from which the current sets. As the 
question of circulation really lies at the root of the efficiency of 
any boiler, and especially of any water-tube boiler, the writer has 
thought that sufficient reason for devoting so much of the paper to 
this one branch of the subject. 

Economy.—A boiler of another type is in its main features 
similar to the one described, consisting of horizontal or rather 
inclined tubes; but in this case the connections at the front 
ends of the tubes are absent, and the provision for circula- 
tion is not so perfect asin the new form of boiler. This type of 
boiler has, however, done good work, as is shown by the indicator 
diagram, which was taken from a Corliss engine of 24in. dia- 
meter of cylinder, and 4ft, stroke, running fifty revolutions 
per minute—equal toa piston speed of 400ft. per minute. This 
diagram shows 239 indicated horse-power, from steam of 90 Ib. pres. 
sure, taken from a Howard boiler of 60-horse power, the same as 
shown in the drawing. In a compound engine, the high-pressure 
cylinder is 15}in. diameter, and 84in. stroke, and runs thirty-two 
revolutions per minute. The low-pressure cylinder is 34gin. 
diameter, and 72in. stroke, and runs thirty-two revolutions per 
minute. The cranks are coupled at right angles by a drag link, 
and the steam is passed direct from the high-pressure cylinder to 
the low-pressure cylinder without any receiver. The steam was 
provided by three Howard’s safety boilers of 60-horse power each, 
working ata pressure of 1701b. per square inch. ris — is 
now at work in the cotton factory of Messrs. Jackson Brothers, of 
Blackburn. An experiment was most carefully conducted by a tho- 
roughly competent engineer, and lasted over three days, the average of 
all the work beingtaken. According to the diagrams the horse-power 
indicated was 705, the consumption of mixed Wigan coal was 2°97 lb. 
ner horse-power indicated per hour, and the evaporation of water per 
pound of fuel consumed was 90 lb. During these experiments the 
mill was running in ordinary form, and some slight waste of steam 
took place for boiling and warming. To check this, another short 
experiment was made, lasting during six hours, when all the steam 
made by the boilers was passed to the engine, and none allowed to 
go to the mill; the result of the trial was to give the same indi- 
cated horse-power 705 ; but the consumption per horse-power was 
reduced to 2°831b., and the evaporation per pound of fuel was 
raised to 9°21b.; in both cases the coal was all carefully weighed, 
and the water measured into two equal receivers of known capacity, 
which were filled and worked from alternatively. The space 
occupied by the boiler is also decidedly in its favour, a 60-horse power 
boiler occupying only 17ft. 3in. by 10ft. lin. of ground area, 
being little more than one-half the ground covered by a Cornish or 
a Lancashire boiler. At the same time, that the setting is exceed- 
ingly simple and easy to construct, consisting of a bed which forms 
the ash pit and furnace, and back foundation of the sections, 
the front bearing on a strong girder shown; this is built into 
the walls on each side, and the sections mounted side by side 





* Taken as read at the Middlesborough meeting of the Iron and Steel 
Institute. 


on these two er it is left only to build a flat 14in. wall at 
each side of them—the upper tiles, lying on the top row of tubes, 


covering all in. It is easy to see that a boiler of this type, with no 


pena # magpodged Le into, and erected in a space, and in 
a position on which it would be quite impossible to get a Cornish, 
or indeed any other kind of boiler. Collateral with these advan- 
tages, is the ease with which the boiler may be transported, as by 
separating it into its individual parts, there will be no heavier 
weight to move than one tube weighing 5 cwt., the latter recom- 
mending it for use abroad, and bo naam in mountainous districts, 
where roads are bad, and the o means of carriage is perhaps a 
camel ora mule. It is p to carry out a more pare 
series of experiments illustrating the circulating currents in the 
boiler, with varied openings and with different angles of inclination 
of the tubes; and also under different circumstances of firing, 
and exhausting from the boiler, and these shall be at the service 
of the Institute, either to add as an appendix to the present 
paper, or as the subject of another paper, as your council may 
think fit. 

The discussion on Mr. Joy's paper followed that on the quadruple 
engine, but for convenience we give it here. 

Mr. Olrick said that, in looking at the Howard boiler, 1t seemea 
to him, when they considered the ordinary pressure to be 70 lb. or 
80 lb., that the steam room was rather small ; but perhaps it was 
on account of the boiler being constructed, as in the examples 
named in the paper, to work at 160 lb. or 1701b. Mr. Joy had 
called attention to the circulation in the boiler. It was well known 
that, by having an efficient circulation, the maximum effect would 
be obtained from the fuel, and the heating surface would be kept 
free from scale, which meant another saving of fuel, and from 
over-heating of the iron and radiation in the middle. There was 
in Mr. Adamson’s boiler a self-acting circulation, and also in 
Galloway tubes; but supposing the weight of the water inside the 
tube was less than the water outside, and consequently, by a 
natural law, the heavier quantity of water came down to force the 
lighter water up. The same was the case in the Field boiler, and 
it is obtained Y the addition of an internal tube. The natural 
law which took place there was exactly the same. According to 
his experience, he found that the circulation which took place in 
small tubes was much better than in larger ones, and it was also of 

at importance that the proper proportion should be maintained 
etween the external and the internal tubes. That was one of the 
reasons why Mr. Howard gave the boiler internal tubes, because he 
could not keep them clean; but that was entirely owing to the 
mistake of pe. Pome large tubes on the same principle as the ordinary 
small-sized Field tube, In the horizontal or inclined tube, such as 
Howard’s, &c., there was no circulation in the same meaning of the 
word as he had already explained ; because what he called circula- 
tion was a natural and self-acting flow of water. Mr. Joy said 
that the Howard boiler was simple, and easy to construct. That 
was true, but where there was no brick chimney, that was more 
simple than the simplest that could be used for the Howard boiler. 

Mr. Fletcher, of the Manchester Steam Users’ Association, said 
that a great many explosions had occurred from the use of the 
Howard boiler, and if they had regard for themselves and for their 
workmen they would keep clear of it, for it was very dangerous. 
They had not, in his opinion, any right to be regarded as safety 
boilers. He had taken out records of accidents year after year, 
and it could easily be shown that the Howard boiler had killed 
more people than any other, and therefore he strongly objected to 
its being puffed in the way it had been. He understood that the 
proprietor had taken the trouble to show them how to use high- 

ressure steam. After one explosion, by which several people were 

illed, he said that must be an apology, because he had undertaken 
this great enterprise, determined to have high-pressure steam 
raised, and they must therefore make a little allowance. But if 
flesh and blood was to be sacrificed in this investigation, he thought 
it was a great pity, and especially as high-pressure steam could be 

ot safely in Cornish, Galloway, locomotive, Field, and other 
a Nae He had visited one works in which something like three 
explosions had occurred with the Howard boiler in something like 
the same number of weeks. He believed this was attributed to a 
little salt getting into the boilers ; butall boilersthatcametothem had 
salt in them, and it was a serious thing to have boilers blowing up 
because of a little salt. As to the steam getting out, the tubes were 
accustomed to force water out. The water, he believed, had to go 
out, and the steam to come in. He understood that thi \- 
ment was now altered, but he had not seen any of the last made 
boilers. It is advertised that these boilers could ereate high-pres- 
sure steam, but the public must not be misled with that. There 
was a fatal boiler explosion at Bristol some time ago, the boiler was 
one of 120 lb., but the man in charge had raised it to nearly 200 Ib. 
These boilers were advertised to stand a very high pressure, and 
200 Ib. steam should not have led to an explosion. The tubes, no 
doubt, would stand a very high pressure, but not the boiler asa 
whole, and he thought it would be a wise thing to keep clear of 
that boiler until it had gone through great improvements, 

Mr. Richardson, of Piatt Brothers, Oldham, said that he never 
had the courage to try the Howard boiler, and he could not, there- 
fore, tell them his experience in connection with it. Some of his 
boilers had given him a great deal of trouble, and some had given 
him very little trouble. He began with an egg-ended boiler, which 
gave him a great deal of trouble, and he got away from it as soon 
as he could. During the last seventeen or twenty years, the 
boilers he had generally made use of—and he — e had got 
the right sort of thing, and did not believe anybody had got a 
better—was the plain cylindrical boiler with one large flue, 30ft. 
long, 7ft. diameter, one flue 22ft. long, 3ft. 10in. to 4ft. diameter, 
and the rest multitubular with 3in. pipes. That gave him the 
opportunity of consuming all the fire inside the boiler, and brought 
down the gas at the end of the tubes to 550 deg.; it then passed 
under the boiler, up the side, and then round Green’s economiser, 
before it passed to the chimney, so that they parted with the gases 
under 400 deg. If they got to that, they did not consider they could 
get more. They made large ponds and settled the water as well 
as they could before they got it into the boiler. They cleaned them 
out only about four times in the year. They had had very little 
trouble with them. One of these boilers did burst some time ago, 
and Mr. Longridge gave the result of that. That was quite six 
years since, and he did not know that they had made any improve- 
ments since. They were pretty well advanced at that time. He 
did not know there was anything so attractive to him as to make 
him believe it was more economical, and it would be hard to induce 
him to try any new “‘fangles.” 

Mr. Daniel Adamson said that he should be sorry to throw more 
cold water than Mr. Fletcher had done on the Howard boiler, but 
he objected entirely to that class of structure, although it was not 
the structure itself that he would like to call their attention to 
specially. He held it as a principle that they could only force into 
water a certain quantity of heat in a given time, and the whole 
recommendation of the safe and sure pipular system was founded 
on the principle that they must have a great deal of heating sur- 
face, and very small cubical contents of water to absorb the heat 
when they produced it. If there was not a natural law whereby 


.the velocity of conduction was carried on, then it was not of im- 


»ortance whether they had a large or a small absorbing medium, 
ut he did hold that they could only get into the water under cer- 
tain conditions a certain quantity of heat in a given time; and 
from an analysis he made some time ago, thinking that this matter 
would crop up in discussion, he found that the cubical quantity of 
water contained in the pipular boiler ran to about 44 Ib. to each 
10 square feet of surface. If they took the next great established 
system of boiler, the Lancashire, with the same surface, they had 
50 lb. of water to absorb its heat, so that it was a serious question 
whether they had enough water in the 44 lb. to absorb the heat 
equal to the horse-power, or whether the right quantity was 50 lb. 
at the mediom point. He had had some considerable experience 
in matters of this sort, and he found that the work performed by 
the pipular boiler was equal, with 1 1b. of coal, to that which could 
be done with 3 lb. of in the Lancashire two-fiued boiler. Hence 
he could not recommend it as a fuel economiser, and he held it as 





a principle that none of the pipular structures contain within them- 
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selves a sufficien 
‘ast as the vi heating surface created thereby could 
pay A wb. den eh ter the dts enon tat 
A ap iven quantity of heat to supply his engine with 
nigiven measure off steam, and , at the same time, he could not 
drive into the water a corresponding quantity of heat, the result 
would be a disturbed condition of water, or what was commonly 
understood as “‘ priming.” Illustrating it practically, he was sure 
it had been painfully brought before them in watching a locomotive 
start its train out of a station. The driver puts his steam on 
quickly ; his fire is comparatively inactive. e takes a larger 
measure out of his boiler than the fire can give back again in a 
corresponding time, and the result is that, by ing away the 
steam, and robbing the water of a — proportion of its sensible 
heat than it could admit of under the circumstances, the water 
went with it and primed. That was the result, and they knew 
that priming generally led to ‘‘break downs” and frightful cala- 
mities, On the t of sense views, he held that 
pipular boilers could never be adopted where they had to abstract 
a great amount of heat in a little time where their reservoir was so 
small in comparison to the quantities used off. was never 
accidental, but always on the fixed principle that they were taking 
more heat out of their boiler than they were Pay into it in a 
corresponding time. If they were to get a iy system to work 
efficiently, he would suggest that they shou it in a 60-horse or 
70-horse boiler, and put upon it, at the most, 15-horse-power work. 
They would then so far lift up the volume of water in proportion 
to the heat to be taken off it that they might get a steady water 
line, and not that utter confusion and*variable jumping up and 
down action that was so manifest in all the pip structures. — 

Mr. Crampton said he did not know anything about boiler 
horse-power. They wanted to know how many cubic feet of water 
would be evaporated with a given surface, and the boiler which 
would produce the best results with least amount of surface, and 
the temperature going into the chimney at 600 deg., which was 
about the right thing, and which he was glad to find Mr. Richard- 
son’s boilers achieved, was the best boiler. They had to evapo- 
rate a cubic foot of water, and they could get the best engine they 
could to utilise that. He did not think it mattered twopence 
whether they had a pipular boiler or not; if it was not perfect, 
they would have an immense loss, whether it was pipular or a 
common boiler. His attention was called to this matter nearly 
forty years ago, and the boilers he advocated at that period were 
nearly universally used now, especially on the Continent. They 
used to make boilers with the fire-box larger than the barrel of the 
boiler, and the tube used to fill one-half the size of the boiler, so 
that no water could descend. As the steam evaporated there was 
not circulation or space sufficient for the water to get underneath. 
After speaking at some further length as to his experience in 1842, 
and describing some of the boilers he made for the Paris and Mar- 
seilles Railway, Mr. Crampton remarked that there was not a 
single part of the Howard boiler that was not liable to expansion 
and contraction. All the different sizes of tubes must be expanded, 
and there was no circulation going forward. All he could say 
about the boiler was that he would not use it. 

Mr. David Joy was then called on to reply to the remarks of the 
different speakers, and in doing so he said that as this was a new 
thing he stood in a very difficult position, because all new things 
came into contact with vested interests, and were therefore very 
liable to criticism. He thought, however, he could furnish them 
with a few facts that would meet many of the objections. This 
invention had had its stages of experiment, and failure, and, at 
any rate, partial success—for his own part he thought very con- 
siderable success. The inventors put before themselves a very 
great subject when they said they would produce—at any rate 
comparatively —a safe boiler, because he — they would all 
admit that it was not yet in the nature of things that the t 
should be perfect as com with the Cornish or any 
those other boilers) The Cornish boiler, they must remem- 
ber, was not the child of one inventor, or a dozen, but 
perhaps a dozen generations of inventors, and, therefore, they 
must look on it as being perfect, or nearly perfect. The 
Howard boiler—or at least the tubular boiler—was, he trusted, 
approaching that stage, but seeing the difficulty of the subject, he 
r ar he might claim for the inventor some consideration at 
their hands ; and, as a practical assembly, he thought they would 
arcept for what they were worth the objections of those who had 
raised them, and were interested in what he called the old kind of 
boiler, Mr. Olrick had spoken of the circulation. He (Mr. Joy) 
had tried a great manyjexperiments to prove what the circulation 
in the boiler was, and, on the plans, pointed out the nature of the 
experiments which -had been carried on for many weeks, proving 
by the deposit left that, while the water ran backwards in the 
lower tubes, it came forward in the upper ones, and dropped in 
the front again, taking its circulation. He (Mr. Joy) admitted 
that Mr. Fletcher had been quite por omy as he said, to take 
part in the discussion, or he would not have said that a boiler ex- 
ploded somewhere in which three, four, five, or six lives were lost. 
He had no doubt he was confusing some Lancashire boiler, or some 
other boiler, with the Howard boiler; because he might state as a 
fact that certainly not six, nor five, and he believed not four even 
but that three was the highest number of lives lost by a Howard 
boiler, and that occurred from the fact that the men were suffo- 
cated by the steam. They did not know their way out. Mr. 
Fletchersaid that steam could be safely generated by Cornish, and by 
a great many other boilers. Was it so generated? Almost every 
paper he took up contained a report of an explosien of some sort of 

oiler, and certainly not a Howard boiler. He had the papers of 
every explosion sent to him as part of his duty. It might have 
escaped the observation of many, but it was stated in his paper that 
those boilers were all tested to 300 lb., not as a tube but a complete 
boiler, to 300 lb. pressure, in the presence of one of the inspectors 
of one of the leading boiler insurance companies—in fact, the 
Midland Boiler Insurance Company—and that “4 ye was very 
severe and critical in his examination. and yet he p= them 
continually. He was extremely pleased to have such a discusser 
as Mr, Adamson, because he thought criticism ought to be such 
as to eliminate the evil from a thing, and he did not say that 
they had got all perfect good there by any means, but to elimi- 
nate the evil and to show the good. With regard to not being 
able to put above a certain quantity of heat into a certain 
quantity of water in a given time, he would have very much 
liked to hear the details of that fact, so as to enable him to 
grasp it, and take it into practice. Pethaps, at the next meeting, 
when Mr. Adamson treated further his own paper, he would give 
them those further facts, because such facts would be ve 
valuable. He then referred to a locomotive boiler. They 
knew there was no boiler so efficient a generator of steam as a 
locomotive boiler, and no sensible and good driver would let all 
the water get out of his boiler. Now, Mr. Crampton had said 
there was no arrangement for expansion and contraction, and no 
circulation. The question of circulation he had settled. With 
regard to expansion and contraction, he had described how the 
ends were put together—turned to a cone and dropped into a 
curved ring, the result of which was that the tubes came one 
upon another, giving a sort of rolling action, so that a tube could 
come out and le’ en and go back again. He had seen them 
come so far that the ring would drop three-sixteenths of an 
inch upon the cone and no — take place, and when the 
cooling took place, the oy ny together again and was all 
right, the cone and joint a protection for expansion and 
contraction. They were very results out of the 
boilers, and had one at w that had been put under all 
conceivable tests. He was sure the company who had taken it 
up, and which he had the honour to represent, would not be 
daunted by difficulty—would not be frightened by one failure, or 
two failures—and if there was anything good in the system they 
would bring it out. 

A vote of thanks was 


he were to 





to Mr. Joy for his paper, and the 


proceedings were then adjourned until the following day. 





The following is a full report of the discussion that took place on 
the paper read by Mr. Daniel Adamson, of Hyde Junction, which 

in last week’s ENGINEER :— 

President said—I shall now invite the members of the 
Institute to discuss Mr. Adamson’s paper. In no town in the 
kingdom could he have had it Gaunt ae more fairness than in 
the town of Manchester. You need have no hesitation in express- 
ing your opinions freely, because you will observe how merciless 
Mr. Adamson is when speaking of bungling boilermakers and 
ironworks’ engineers. He has made one slight mistake in talking 
about Welsh coal, which I should like to correct. He asked me to 
help him to select a type of Welsh coal. I recommended him to 
use Llangennech coal, because that had been chosen a long time 

by the Royal Agricultural Society of England as the coal with 
which to make their experiments, and all their trials had been made 
with that coal up to the present time, so as to render them com- 
parative. He has said that Llangennech is an excellent Welsh 
coal, and I think he said the best. Now, that is not so. If 
Mr. Adamson had procured the coal with which to make his ex- 
periments from Mr. Crawshay, of Cyfarthfa, he would have 
produced a very different result, and, instead of being inferior to 
the others, I am quite sure it would have been superior to them. 
Naturally, being a Welshman, I like to stand up for the coals of 
my own district; and, having corrected him on this particular 
int, which is a minor one, I shall now invite you to discuss 

r. Adamson’s _— 

Major Hesketh: One thing has suggested itself to me on hearing 
Mr. Adamson’s paper, ard that is, that he has taken rather too 
sanguine a view of the capacity of the multiple engine, but, 
inasmuch as he believed the general consumption of coal per 
1-horse power was probably nearer 4} lb. than 4j Ib., I think there 
is room for very great saving, such as he has suggested. After 
noticing a slight clerical error in the paper, Major Hesketh pro- 
ceeded: The first point that occurred to me was that 539°84 indi- 
cated horse-power is rather a large amount to require for the 
purpose of driving 48,096 spindles. Perhaps Mr. Adamson will be 
able to throw a little light on that, and to say whether the 
engines, being on multiple action, require more horse-power. The 
next point I would inquire about is, whether he is able with such a 
small cylinder as No. t to start his engines at once without running 
them a few minutes previous to starting his works; that is, 
whether he has not a certain difficulty in getting up the required 
velocity. . The third and last question I shall ask is, inasmuch as 
the governor can only act upon the steam entering the first 
cylinder, how he gets out of the difficulty of apes his engines ? 

The scrutineers here announced that the following fifty-eight 
new members has been duly elected :—Alfred H. Allen, 1, Surrey- 
street, Sheffield; Thomas P. Allen, Wynnstay House, West Brom- 
wich ; Alfred Allott, Sheffield ; A. Albright, Mariemont, Birming- 
ham ; George Birch, 2, Apsley-terrace, Harpurhey, Manchester ; 
Robert Clive, Clanway Colliery and Ironworks, Tunstall ; Alfred 
Davis, Sun Foundry, Leeds ; George Dove, jun., Redbourn Hill 
Ironworks, Frodingham, Lincolnshire; James Dunnachie, Glen- 
boig, near Coatbridge ; George Dyson, Saltburn-by-the-Sea ; John 
Galloway, jun., Knott Mill Ironworks, Manchester; Frederick 
Giesbers, dorf; P. C. Gilchrist, Cwm Avon, Taibach, South 
Wales; William Gunther, Central Engineering Works, Oldham ; 
John Hall, Bramhall , near Stockport; George Harding, 
Biddulph Ironworks, Stoke-on-Trent ; Joshua Harding, Biddulph 
Ironworks, Stoke-on-Trent ; F. K. a Vale Bank, Bolton, 

cashire ; E. Eathfield, 158, Leadenhall-street, London, E.C.; 
R. Heathfield, Newbold-Comyn, eS ong T. E. Holden, The 
Beeches, West Bromwich; Joseph Hughes, Parton, near White- 
haven; W. W. Hulse, 88, Wing cteiah, Manchester; James 
I’Anson, Fairfield House, Darlington ; Daniel Jarrett, Ebbw Vale 
Works, Mon.; W. H. Johnson, (B. Sc.) Wilmslow, near Man- 
chester; William Jones, Guide Bridge ; Alfred Kendal, Oakfield 
House, Dukinfield; C. G. Kleberg,, Lime-street-chambers, Lon- 
don, E.C.; A. de Lande Long, Yarm-lane, Stockton-on Tees; R. 
C. Longridge, Earnscliffe, Alderley Edge; Auguste Lundeberg, 
jun., Forsbacka, Gefle, Sweden; Jeremiah Marsden, Yew Tree 
ouse, Sharples, near Bolton, Lancashire; Edward Maybury, 
Perseverance Ironworks, Pendelton, Manchester ; irnest 
Morel, Tilleul Rolling Mills, Maubeuge, France; Berkley 
Paget, 98, Cannon-street, London, C.; James Parker, 
ilway Steel and Plant Company, Newton Heath, Manchester ; 
E. C. Pechin, Dunbar, Fayette Company. gy nm U.S.A, 5 
Olaf Pihlfeldt, 2, Bentinck-terrace, Coatham, car; William 
Ramwell, Bolton, Lancashire; H. Robertson, M P., 13, Lancaster- 
gate, London; John Roe, Consett, County Durham ; William 
ohn Roseby, Doncaster; Charles Sacre, M. S. and L. Railway 
Company, Manchester ; Jno. 8. Sawry, Fell Side, Pennington, near 
Ulverstone ; C. J. Schofield, Clayton, near Manchester; Michael 
Scott, 9, Great Queen street, Westminster, 8.W. ; John Fredrick 
Seddon, Great Harwood, near Accrington; Francois Sepulchre, 
Vezin, Belgium ; Wm. Slater, Shaw Brook ge, Burnage, near 
Manchester ; Chas. Hy. Smith, Ince Hall Rolling Mills Company, 
Wigan; Jno. Tatham, Moss Cottage, Rochdale; Thos. Tatham, 
Alderley, near Manchester; Alex. ielen, Ruhrort, Rhenish 
Prussia ; Theo. Tubini, 21, Threadneedle-street, London, E.C. ; 
Joseph Twibill, Chester-road, Hulme, Manchester ; Thomas Walker, 
490, Grosvenor-terrace, Newton Heath, Manchester; J. 8. Wilkin- 
son, 108, King-street, Manchester; David Williams, Pont: 1 ; 
R. Winstanley, Lancaster-avenue, Fennell-street, Manchester. 
This brings the membership of the Institute up to nearly 900. 

The discussion having been resumed, 

Mr. Anderson said, as one of the engineers of the Royal Society, 
I have thought it right to state that Mr. Adamson will find a com- 
plete analysis of these coals in the last Journal, and I think it 
would be a valuable thing if the coal used was always analysed, 
and its calorific value determined in that way. It isa om} pity, 
I think, that these papers are not published beforehand, and 
circulated amongst the members, so that those who wish to take 
part in the discussion might come prepared with some facts, which 
they cannot always carry in their he It is impossible to discuss 
a paper such as this is without such preparation. I feel incom- 
petent myself to enter further upon the discussion. 

The President, in reply to Mr. Anderson, announced that the 
Institute would like to circulate the papers in the way suggested, 
but in some cases it was found im ible to do so, at discus- 
sion, however, was so important that, with their leave, when they 
had heard all that was to be said that day, it would be as well to 
adjourn it until next meeting. They generally did the writer of 
an important paper like that the compliment of letting it run over 
two meetings. 

Mr. T. R. Crampton: The few remarks I have to make on this 
subject I wish my young friends to pay attention to. They are the 
result of my experience asa young man. With all deference to 
Mr. Adamsor, I think he has e one error. He has not sepa- 
rated the engine from the boiler. We don’t want to know about 
the boiler when ee the quantity of power that is developed 
by a given amount of fuel. We do want to know what quantity 
of water is being used to make this horse-power. Having got at 
the water, it is for the boiler-maker or the engineer to design a 
boiler to evaporate the greatest quantity of water with the smallest 
quantity of fuel. We want to deal with the steam engine by 
itself, and the quantity of water which it uses, Therefore, it is 
not necessary to mix up with this question the subject of Welsh 
coal or any other It is how much water you want per indi- 
cated horse-power. Very many years ago it was my lot to investi- 
gate this question very seriously, and I came to the conclusion that 
we had very carefully to guard ourselves against calculations in 
dealing with it. We may take a theoretical question, work out on 
paper a few figures, and by a diagram find a certain result ; but if 
you take the proer Tawee { result over five, six, or eight years, 
it will be more reliable. In regard to having many cylinders 
or one, I would remark that it does not matter how many cylinders 
you use, but what amount of ex ion have, and what 
amount of temperature. By the aid of a m on the black 
board, Mr. Crampton proceeded to show, that by expanding twelve 





times instead of six times the only advan 
retical 25 per cent. more. To obtain that, 
He — now ing tha 
u ee ee te oe a could not get more 
dun 48 ger ait ditional by using dou the pressure and 
expansion. The practice was to get vacu 
a certain exhaust. When he was 
and many other points. Say that about one-tenth from the 
bottom of the stroke they began to open the exhaust. If 
they opened it at the bott produced a dotted line (drawn) 
and lost a certain amount of power. This was done with an ordi- 
nary slide valve. No valve could improve upon that, because it 
gave them as good an exhaust as anything they could have. With 
regard to closing, they closed with the Corliss valve, and they got 
a certain effect, but that was all ey Aone get. Now, what had 
been done some forty years ago? ey got an effect almost as 
good with the common slide valve. Was it worth while, then, for 
the small gain obtained by the Corliss or any other complicated 
apparatus, to adopt such when the common slide valve would do 
it? They might talk about cutting off sharp, and all that sort of 
thing, but this would all be found valueless if they were involved 
in plicati The slide valve would give them 
the result he had indicated in his diagram, and he maintained, as 
a very old hand in these eS that they could not improve upon 
it. With regard to getting this double high pressure, and keeping 
up the temperature, he was sure they must all feel interested in the 
statements and facts contained in . Adamson’s paper. It was 
one of the best papers he had heard on the subject. There is one 
thing, however, in which he is If he could produce with 
five or six times expansion diagrams like those he had shown them, 
and keep up the temperature by proper steam jacketing top and 
bottom, taking care that on every surface exposed in the boiler- 
house they could sit—which he always did—if they did that, he 
would pledge himself that with five times the expansion, and 
20 lb. steam above the atmosphere, he could produce a horse-power 
for 2 lb. of coal, on the assumption that they evaporated 9 lb. of 
water; that is to say, he had over and over again, with 30 Ib, 
steam, and five or six times expansion, produced one-horse power 
with 18 lh. of water evaporated. If they stored the heat, and used 
good gyre they might get 11 Ib., but, as a rule, they might 
take 18 lb., and it would represent 2 lb. Mark this one point. If 
he was right with regard to this 25 per cent. gain being all that 
was gained over six times expansion, what had they to do to get 
that? His experience went to show that—in a small engine he 
knew it was so, in a large engine it would not be so much—they 
would lose all that power by condensation due to high pressure, by 
extra leakage, and by extra friction in the engine, necessary to 
perform this operation. He knew he should be pulled to pieces by 
Ir. Adamson, but he could not help that? Was it worth while 
to have four or five cylinders, with all their complication of 
boilers, adapted for a standing pressure of 150 Ib. steam, if they 
could by proper means of exhausting, and that have been in 
existence since most of them were boys, produce with 25 lb. steam 
two-horse power for 18 lb. of water? If he were going to use 
engines for himself he would prefer to have a lower pressure, less 
wear and tear of materials, and run the chance of losing this 
25 per cent., which he might possibly get in another way. His 
only object in addressing them was to separate the two questions 
between the water and the coal consumed. 

Sir John Alleyne, Bart. : I wish to point out that we have waste 
heat to deal with, and many of us find that it pays to put up a 
boiler in order to absorb waste heat and save the brickwork in 
that way; when Mr. Adamson visits us he may see a vast amount 
of waste heat going on. But when we come to use Siemen’s furnace 
for heating our iron, we shall not have that waste heat going up the 
chimney, wnd indeed we are already beginning to economise. 
There are now several ew | —_ put up where the compound 
system has been introduced ; but I should like to ask Mr. Adamson 
whether he has considered the surface condenser as well, because in 
designing work of the kind I have found it of great importance to 
introduce surface condensers. If our water is bad it scales our 
boilers very fast, and we have to use boiler compositions made of 
acids, alkalies, bark, &c., and it costs a great deal of money to 
break down the scale of the boiler, whereas it seems to me we 
should not have scale if we gave up the old-fashioned jet 
condenser, where the warm water is pumped back into the boilers 
with all the lime and dirt from the culvert, and this fact should 
not be lost sight of. While we are on with this we should consider 
well the surface condenser, and whether we should pump the dis- 
tilled water back again into the boilers, so far as we can use it. I 
apprehend that in engines of this class, you can use all the distilled 
water over again, save scale from the boilers, and it is a point on 
which I should like to get some information from Mr. Adamson. 

Mr. L. 'E. Fletcher, chief engineer to the Manchester Steam 
Users’ Association, said that he wanted to prevent a mistake that 
might arise out of a quotation made by Mr. Adamson, from one of 
the reports of the association with which he (Mr. Fletcher) was con- 
nected. Mr. Adamson had made a comparison between the value 
of the engines and the quantity of coal used, but it should be 
remembered that this was for the , and could not be made use 
of in the way described by him. The object of the report to which 
Mr. Adamson had referred was to show how an old engine could be 
made more economical by compounding, but it did not afford 
a fair comparison between that and a perfectly new engine. It 
was very difficult to get these fair comparison’. He quite agreed 
with what Mr. Crampton had said as to the necessity in all these 
cases of separating the engine from the boiler. Robert Stephenson 
used to say that the one was the generator, and the other the 
administrator, and they must separate the generator from the 
administrator. This subject seemed to receive a great deal of 
attention from all parties ; but he did not think there was any fair 
way of settling it but by laying down a set of experimental engines, 
and going into the whole question, dealing with it entirely apart 
from the boilers, and taking the amount of heat passed into the 
condensers, &c. And if the subject, as it 1 to him, was one 
of great public importance, the association with which he was con- 
nected would go to the expense of laying down such experimental 
engines, for the purpose of making fair comparisons. The com- 
parisons that had been already made would not hold at all. Engines 
were worked under such totally different circumstances that such 
comparisons could only lead to mistakes. 

Mr. Longridge, jun., wished, in the absence of his father, to 
make some remarks, additional to those made by Mr. Fletcher. 
With reference to the diagrams taken from his father’s report, the 
gross consumption of coal was taken for three months, and the 
average consumption was deduced from that, including that used 
for heating and for all purposes about the mill. He agreed with 
Mr. Fletcher that it was not fair to compare the two results. 

Mr. Wroe, Ashton, said he came to speak before them as a cotton 
spinner and not as an engineer ; therefore, what he had to state 
before them were real facts. The experience of their pockets had 

proved that cylinder engines were a great saving to them. He 
Rad taken account for the last six months of differences in the 
consumption of fuel, and he found that in a mill with 57,360 
spindles their average was 59 tons 1 cwt. per week. This was in 
the Victoria Mill, Ashton, with treble cylinders. In the mill with 
quadruple engines the number of spindles was 48,240, and the con- 
sumption of coal per week was 35 tons 12 cwt. He had been told 
frequently that cotton — were not engineers, but he did not 
think it was fit exactly that they should be, because if the cotton 
— were engineers, what would become of the engineers? 
When a cotton spinner employed an engineer, he advised er wished 
him to make the very best engine on the very best principles 
whereby they could save their money. These treble-cylinder 
engines had been put down at their works about twelve years ago. 
The quadruple engines had been working for twelve months. They 
considered that the first es were really ior to anything 
in their neighbourhood. ey had been wo at something 
like 24 1b. per hour per horse-power with treble cylinders, and the 
quadruple engines were working at 14 1b, per hour per horse-power. 
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having called on the author of the paper to reply, | 
Mr. Adamson said object in bri forward the work done | 
its obtained there with | 
in his own. mind, nor, he believed, in the judgment of any one | 
present, that if they were to use high-pressure steam in one | 
end of the cylinder at a high temperature and at the other end’ | 
worked with a lower temperature, the fact of so doing would | 
greatly augment the weight of the water they had to handle, and 
if their power is consumed by their 
trying to realise it. In ing with this subject, he was anxious | 
not to make particular remarks about the peculiarities of quad- | 
ruple engines further than to describe their operations; but he | 
main‘ained that to handle steam in an engine was not only utterly 
impracticable, but they had an engine to construct of three or four 
times the strength equal to the work to be done. Their friend 
had given them a fair iiiustration of what could be done with a 
single-cylinder engine ; but it would be manifest that by increasing 
the pressure on the one-cylinder system they would be producing a 
percussive force to break the engine to pieces, while the work done 
would be of an insignificant character. He need only refer to the 
excellent figures published by Mr. Longridge to show that they had 
got nearer a mathematically correct re; and if they increased 
thepressure 20 lb. or 30 lb. only the work done was comparatively in- 
significant and not worth taking into account, In bringing forward 
this question he had endeavoured to put it before them that it 
was a matter of temperature more than of simple expansion, and 
unless they took temperature into account they could never get the 
high economy they were entitled to in using high-pressure steam. 
In considering the question of temperature, it must be manifest 
to all that this multi le system not only did reduce the difference 
of heat in the mm by which they made use of high-pressure 
steam, but it enabled them to get an engine giving out as much 
more uniform force as one-half the strength common to engines of 
that class, and the friction, instead of being increased, was 
materially reduced if they had only got one air pump ; and as for 
leakages and other difficulties, they were in favour of the multiple 
— With reference to the trials referred to, he should say 
that they were conducted by others than himself, unfortunately, 
he thought, for the engines. He was in London when they were 
conducted, and he had not the opportunity of assisting, as his 
experience would have taught him to assist, in consuming the coals 
during the trials in proportion to the velocity of draught and 
water: but they were conducted in the way that the men who 
tested them requested, and the thing was entirely in their hands, 
and not in his, He could, however, confirm the statement that 
for several weeks the engines had varied from 1f lb. to 2} lb., and he 
called attention to that vital fact, because a large proportion of the 
power that ought to be realised in the compound engines of this 
country was materially sacrificed for the want of knowledge of 
this first principle of the loss of force brought in between the two 
cylinders, in contradistinction to steam force, which gives out the 
steam power. He thought that the quadruple system, on this 
multiple plan, deserved the consideration of every engineer, if he 
wished to realise the greatest possible duty out of every pound of 
coal, He believed Major Hesketh’s remarks as to the governing 
power to be to the point, and although he had failed, he had only 
to go one step further. As for the other system of governing 
which had been referred to, they had to compare it with engines 
making forty-three revolutions per minute, having to make during 
the time eighty-six changes, so the governors had hold of every 
eighty-sixth portion of a minute, and it did not turn out so un- 
manageable as he had anticipated. It was a high speed governor, 
and could really never operate on any loss of power, or any gain of 
momentum, as the engine received it from increased pressure of 
steam. On this subject he was sure they could have a very 
interesting discussion, because the true governor of any system of 
— must be that the mode of opening and closing the throttle 
valve shall admit, in the same time, just as much force as is lost. 
If the governor was too quick for the performance—quicker than 
the loss of momentum—they would have a fly-wheel of twenty 
tons, that is, if they made a change in the governing power 
quicker than they desired to have force gained in the mill, they 
would get an oscillatory motion, making the governor balls play 
up pont dewn in an exceedingly unsatisfactory manner. But in 
this case the engine ran with great regularity, and had got a 
record to indicate the number of revolutions. At the time the 
trials were made the total number of revolutions exceeded forty- 
three per minute, so that the work done is slightly in excess of the 
nominal power. 
The President proposed a cordial vote of thanks to Mr. Adamson 
for his paper, which was carried by acclamation. It was agreed 
that the discussion should be resumed at the May meeting. 
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MESSRS. HOBBS, HART, AND CO.’S WORKS. 

We lately visited the safe works of Messrs. Hobbs, Hart, and 
Co., of Cheapside, who, since the great jewel robberies of 1866, 
have added to their lock business that of safe manufacturing on 
new systems of security. This system is explained in their 
descriptive catalogue, which is really a treatise on safe construc- 
tion, and actually gives the public the means of technically 
educating themselves instead of paying homage to the usual 
cognomen “ patent.” The special object of our visit to the works 
was to examine a banker’s security room, constructed on the 
principle that earned for the firm at the Vienna Exhibition the 
only medal for “Progress” in their special business. The 
dimensions of the room are 12ft. in height, 14ft. wide, and 7 4ft. 
deep, embodying 476ft. of planed surface. It is constructed of 
sixty-two divisions, all of which are most accurately fitted, 
upwards of 32,000 holes having been used. Fig. 1 is an 
elevation with the door open, Fig. 2 is a section at a corner, while 
Figs. 3 and 4 show the lock. This is the sixth series of strong 
rooms made by the firm, which have been put together in foreign 
countries without the superintendence of British workmen. The 
exterior decorations of the room are very effective, the design 
being a modification of that made for the jewel room constructed 
by the firm in February last for her Majesty’s special use at 
Windsor Castle. There are 456ft. of moulding forming the 
panels and supporting the turreted cornice overhanging the top. 
It will be seen from our illustration that there are no external 
indications of any of the sixty-two divisions. 

The construction of this room is briefly as follows :—-First, 
there is an elaborate base or false bottom formed of plates jin. 
thickness, on which are placed girders to support the room, 
forming thereby a chamber underneath the safe designed to pre- 
vent the room from being tunnelled into. The recent robberies in 
Baltimore in 1872, and in Russia in 1874, make such means 
absolutely indispensable for perfect security. The whole of this 
chamber is enclosed by doors, &c., and steps are formed leading 
to the bottom of the strong room, providing easy access into 
the interior. As the floor of the room stands some distance 
above its base, there is an arrangement of steps running on 
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entrance to the room perfectly easy and convenient. Standing | 
in front of the door we find a series of locks, each having diffe- 
rent keys to be retained by independent officers, thus providing 
against the risk of any single individual having access to the room 
without the presence of the others. Robberies having been 
effected abroad by drilling the outer plates of safes and strong room 
doors for the purpose of screwing in steel plugs, after filling the 
locks with gunpowder, to meet such mode of attack Messrs. | 
Hobbs, Hart, and Co.’s locks are filled with solid interior packing 


and with a movable disc, which entirely precludes all access to 
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the interior of the lock. Hence these locks cannot be affected by 
any explosives, except such as would blow the entire structure 
to pieces, and bury the experimenter among the ruins. These 
locks differ from all others in having a series of holding points, 
all of which must be destroyed before the safe can be 
broken into, instead of one point only, as is usually the 
case. As no strong room, safe, or lock can be regarded 
as continuously secure, unless the possessor of the key has 
the means, independently of its manufacturers, of making such 





wheels which can be drawn out opposite the door, rendering the 


alterations in it as will virtually make an entirely new combina- | 
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tion of the lock, the firm have’ invented a lock and key which 
render the possessor independent of any workman, as he can at 
any moment change the combination of this key on every change 
of servants, or on any suspicion that a duplicate key has been 
made from the original or from a wax impression. 

The coor as well as the body of the room is formed of iron 
and steel welded together. The weight of the door alone is 
nearly two tons. By means of equivalents for hinges—viz., 
2hin. pin centres—the working of the door, notwithstanding its 
weight, is perfectly under control. It is held to the room by a 
series of clutch bolts passing through interlacing projections 
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| into corresponding recesses in the frame maintained in position 
by wedge bolts, thus rendering it mechanically impossible to 
wrench the door by means of levers, wedges, or screw-jacks. 
The exterior plates forming the body of the room are made of 
| gin. thick wrought iron Staffordshire plates, attached to which 
are defences of high and low carbonised welded steel and iron to 
| prevent drilling without previously softening the plates and 
| maintaining them in a softened condition. Steel and iron in 
| such a combination cannot be easily broken in pieces, as would 
be the case with slabs of steel only. The various means that 
‘ 
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have hitherto been adopted such violence in this and 
other countries have been slabs of cast iron, interlaced with a 
network of iron bars to strengthen the cast metal, first patented 
by Newton in 1853, by Lilly in 1856, and improved on by the 
introduction of spiegeleisen by Herring in 1864. The plan of 
security adopted in the strong room of Messrs. Hobbs, Hart, 
and Co., first employed by them in 1857, unquestionably sur- 
passes all hitherto devised means of defence against skilled vio- 
lence. The sixty-two sections of the room are connected by 
outside and inside angle iron 5 x 5 x jin. thick, and 6 x 6 x 
lin. thick; whilst that forming the door is made of angle iron 
% x 5 x lin. thick, attached to the plates by means of rivets 
and screws of the thickness of the iron, varying from 1}in. to 
2in. a Beyond the outer body there is an inner chamber 
jin. between it and the fireproofing, the object of which is to 
cut off the heat-transmitting power of the metals. By a system 
peculiar to the firm, the various materials forming the fire- 
proofing are kept separate, thereby preventing any chemical 
action, either on the metal or on each other, whilst the outer 
body plates are arranged vertically, the burglar-resisting appli- 
ances are placed horizontally, and the fire-resisting chambers in 
opposite directions; thus all the joints are overlapped and cross- 
webbed. In this room a series of safes of great strength will be 
placed, thus providing against any possible attacks of skilled 
burglars or dishonest workmen. e strong room we have in- 
spected is made for an English bank in South America, and is of 
such magnitude and strength as to render it absolutely secure 
under the ordinary watchfulness exercised in all banking esta- 
blishments. It is a remarkable fact that in this country there 
has never been a safe or strong room assailed by men acquainted 
with its construction, showing that a code of honour exists 
among English mechanics worthy of all admiration. Viewing 
the strong room asa whole, it is a marvel of ingenuity and 
mechanical skill. The weight is nearly 35 tons and the price 
£2500, delivered on board ship for transmission. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 


of our corre- 








LIQUID SHELLS. 

Sir,—At the recent artillery experiments at Dartmoor, consi- 
derable interest having been manifested by artillerists and others 
in Professor Abel’s newly-invented water shell, I beg to submit a 
sketch of a similarly constructed shell made in the arsenal at 
Richmond, Virginia, in 1861 and 1862, and employed by the Con- 
federates in the civil war in America. The projectile itself was a 
common shell having a tube for containing the bursting charge 
attached to the fuze bushing, and extending down the centre of 
the shell, the cavity round the tube being filled with petroleum or 
other inflammable liquid. 
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This shell was the joint invention of Captain J. M. Brooke, 
chief of the Bureau of Ordnance and Hydrography of the Confede- 
rate States Navy, and the writer, who was an officer in that service, 
and who made many experiments with them in firing them from 
6in. and 7in. guns on the James River. All the reports were 
favourable as to the breaking up of the shell. These ‘* liquid fire 
shells,” as they were called, were intended as substitutes for the 
well-known carcass and incendiary shells for setting fire to ships, 
buildings, &c., which now form part of the warlike stores of nearly 
all nations, The liquid shell shown in the sketch differed in its 
construction from that of the liquid shells employed by the Federals 
at Charleston and other places in the war, the latter having 
separate compartments cast in thé shell for containing the liquid 
and bursting charge. The construction of the shell shown in the 
sketch is similar in all respects to that of Professor Abel’s water 
shell—water in the latter being substituted for an inflammable 
liquid, and gun-cotton for common powder for the bursting charge. 

ne employment of an inflammable liquid instead of water secures 
all the disruptive advantages of the latter, and at the same time 
renders the shell an incendiary one. A serious objection to the 
water shell is its failure to emit sufficient smoke in bursting to 
indicate the locality of the explosion, whereas the dark smoke 
“i from the ignition of the inflammable liquid enables the 
lo@lity of the explosion to be clearly marked, C. 


. M. 





TESTING STEAM PUMPS, 

Srr,—Your frequent and well-timed remarks upon the value of 
tests of machinery and engines, and the care that should be taken 
in conducting them, combined with Mr, Theron Skeel’s letter and 
the judges’ report of the test of a steam pump made at the last 
American Institute Fair, which letter and report appear in THE 
ENGINEER of August 6th, induce me to call attention to the follow- 
ing remarkable error made in the report. In the list of dimensions 
it states :—Diameter of water piston, 24in. ; length of stroke, 5in.; 
diameter of — rod, fin. ; net area of water piston, 3,44; square 
inches. Thislast item should be 4 ,48; squareinches, Since half thearea 
of the piston rod deducted from the pump piston area gives the latter 
amount, This correction makes a difference of 24 per cent. in the 
ratio of efficiency of the pump, and reducing it from the absurd 
mot per cent. stated in the report, to the more reasonable figure of 
72% per cent. 

At the first trial made of this pump at the works in Brooklyn, a 
curious apparent paradox occurred. The pump was placed to draw 
water about a foot lift, and the delivery pipe was closed, the pres- 
sure of the steam supplied to steam cylinder being 38 1b. per square 
inch. Upon turning on the steam, the pressure in the air chamber 
kept ually increasing until it reached 100 Ib. per square inch, 
the steam pressure remaining at 38 lb. per square inch ; the steam 
and water pistons being of the same diameter and length of stroke. 
As the pressure in the air chamber increased, the pump moved 
slower and slower, which condition of things continued until at 
last the engine was stopped for fear of bursting the pump barrel or 
the air chamber. During three successive days this apparent 
phenomenon was demonstrated over and over again, and remained 
a mystery to the many who witnessed it. On the third day I 
happened to visit Mr. Joshua Rose, whose shop was next door, 
when being informed of the above facts, we both went down to 
look into the matter, and in a few minutes Mr. Rose perceived the 
causes and explained the matter to me to the following effect :— 

1. “It is evident,” said he, ‘‘ that the pump piston leaks, and 
that the water passes from one side to the other, and as a result, 
when the piston is in the middie of the cylinder there will be the 
pressure on the steam piston pulling the pump piston, and as the 
pump piston leaks, the water pressure will be equal on both sides 
of it, so that the pump piston will have twice the force urging it 
forward that it would have were the pump piston tight. (See Fig. 1). 
We will suppose there to be a pressure of steam 38 Ib. to the 
inch in the end of the steam cylinder, and—since the water is at 
the same pressure on both sides of the water piston—hence there 
is on the side C the 38Ib. per square inch due to the steam 
piston, and another 38 Ib. per gquare inch, or, perhape, nearly that 
amount, due to the water on the side C of the pump 


piston, making in all, say, 76@'{b, per square inch forcing the water 





piston in the direction of the arrow head, as a consequence, it 
would pump a pressure of 76 Ib. per square inch in the chamber, 
the effectiveness of the pump decreasing in ners to the excess 
of pressure in the air chamber above that in the steam cylinder. 
It was objected to this that the pressure in the air chamber ran up 
to over 100 Ib. per square inch. To this Mr. Rose replied also, to 
the following effect :—‘‘ The area on the side C of the water piston 
is ter, to the amount of the area of the rod, than it is on the 
side B, so that the water pressure would always on that stroke be 
greater on the side C, and would assist the motion of the pump te 
& CO} ding amount. The leak in the pump piston has this 
effect—it forces the water into the air chamber so long as the 
pressure remains comparatively low, but as the pressure increases 
the effectiveness of the piston gradually decreases, until at last its 
usefulness is destroyed, and the piston rod, acting as a pump plunger, 
practically converts the pump from a piston to a plunger pump, 
which would force water into the air chamber up to a as 
much above that in the steam cylinder as the area of the steam 
iston excezds that of the pump piston rod, making no allowance 


or friction, &c.; the only effect of the pump jean me Ay Ros 


the efficiency of as small a plunger in so large a pump 

the pump piston not perform — under a moderate in 
the air chamber, and thus completely fill the pump with 
water before the sole duty performed by the pump is due to the 
piston acting as a plunger, the pump would not act at all; for there 
would be so much air in the pump barrel that it would merely 
slightly compress as the piston rod entered the barrel and expand 
as it left it. As it is, nothing but the extreme sensitive action of 
the suction valves enables the pump to perform any duty at all.” 
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The pump moved much quicker at each end of the stroke than 
at any other part, though the motion at any part was exceedingly 
slow. ‘“‘ First, at each end of the stroke the fall of the suction 
valve partly relieved the pump piston from duty, which propor- 
tionately accelerates its motion ; second, the speed at which the 
pistons travel decreases in proportion as the ratio of pressure in the 
air chamber and steam cylinder approaches the ratio between the 
area of steam piston and the pump piston rod.” A further objec- 
tion was, that if there was so great a pressure on both sides of the 
pump piston at the same time, how could the suction valves lift, 
or how could water, only ascending at a pressure of about 13 lb. 
per square inch, enter the pump barrel? Mr. Rose explained as 

ollows :—‘‘ Suppose the pump piston to be at the end of its stroke 
farthest from the steam cylinder. It is evident that as it travels 
on its return stroke the solid contents of the pump barrel occupied 
by that part of the pump rod which is inside the barrel will gradu- 
ally diminish ; hence the pressure in the barrel would be relieved, 
and the valve D would draw an amount of water equivalent to the 
recession of the piston rod. You will observe,” said he, “‘ that the 
stroke of the engine is quicker in one direction than the other, and 
the reason is that the suction valve E has, under the great pressure, 
ceased to act, because neither the displ t nor r ion of the 
pump rod tends to relieve it, so that the valve D is the only suction 
valve performing any duty. The speed of the pump one way is 
therefore regulated by the amount of time necessary to the water 
to pass through, by reason of the leak, from one side to the other 
of the pump piston, while the — on the other stroke is regulated 
by the ratios of pressures and areas already referred to, As the 
pressure in the air chamber increases, the ratio of efficiency of the 
pump decreases, which is partly a result of the spring of the 
cylinder covers under such excessive pressure, which tends to de- 
stroy the efficiency of the suction valve D.” 

To test if Mr. Rose’s theory was a correct one, a pressure of 
100 lb, per square inch was pumped into the air chamber, and the 
pump was stopped, the — being in the position shown in the 
engraving. The cover F was then removed and steam turned on, 
when it was found that the piston moved forward in proportion as 
the piston leaked, and that the pressure gauge on the air chamber 
did not rise during that stroke. It is due to Mr. Skeel to say that 
during this test he placed a pressure gauge on the steam pipe and 
between the throttle and the steam chest, and thus avoided the 
error which proved so fatal to the value of the rotary engine tests. 

I have received several reports from Cuba as to the workings of 
these pumps, and I judge them to be one of the best automatic 
steam pumps at present designed. JosEPH W, BANKS 

onstructing _ and Millwright. 

12, Abingdon-square, New York, Aug. 26th. 








- FLOATING CABINS, 

Srr,—I was much interested in the sketch of the proposed floating 
cabin inserted in your last issue, showing our timid travellers 
how the ingenious inventor, Mr. Allen, proposes to mitigate marine 
woes. Since I have cogitated over this idea, it has occurred to me 
that I first saw its miniature counte: more than a dozen years 
ago on board the steam ship Poonah, Captain Field, who about 
that period introduced in the vessel named what he called a 
“* patent liquid compass,” which was made by Mr. West, of London, 
and afterwards generally supplied to the Peninsular and Oriental 
fleet. So far as I recollect, when yw pee the instrument in 
company with the gentleman named, the needle card was pivoted 
on a pin rising from a basin, which in turn floated in spirits within 
another metal bowl, of sligh‘ly larger dimensions, so that the inner 
one had space to oscillate freely, and maintain its level. The top 
of the pass was hermetically closed with glass; and from the 
patronage extended to the designs I judge that it bore well the 
tests usually applied. 

Many of your readers will recognise the name of the patentee, 
Captain Field, who is the inventor of the “‘improved parallel 
ruler” for laying off a ship’s course. t is now 
familiar in the chart room of the mail steamers. I have no wish 
to oan merit attaching to Mr. Allen, who may have 
developed his plan by independent paths, wholly unconscious of the 
earlier exemplification to which I draw attention, and I am sure 
that every lover of science and comfort in voyaging must heartily 
desire that his scheme may be ventured on a Coe scale, especially 
after the disappointment with the beautiful Bessemer, too large 
for the awkward French harbours. P. FRANCE. 

Pacific Steam Navigation, Company, 

Birkenhead, Sept. 13th. 








SWEDISH IRON. 

Srr,—In reference to your remarks in THE ENGINEER of the 
3rd inst., we can corroborate the first part of your remarks, as 
we are now paying 10s. to 20s. per ton in excess to what we paid 
for certain qualities and brands in June last, this being, no doubt, 
owing to the demand and the comparatively small inake in com- 
parison to the English and make of iron. In justice to 
our friends in Sweden, the owners of Motala, Bofors, Kohlswa, 





for use in Great Britain or for reshi 
Swedish ores, and also all made with c 
class of iron so valued by our customers both at home and 
To the sceptical part of your remark we feel thankful to you that 
~ have afforded us the opportunity of this explanation, as we 
ve often been asked the same question, and we feel sure that 
there exists a doubt in some minds as to all the Swedish iron being 
made of native ores and with native charcoal, but it must be 
remembered by the sceptics on this matter that there are a vast 
number of purposes for which English pig iron is used in both 
Sweden and Norway, such as for bed-plates, for mills, machinery 
¢ S kinds, and a variety of purposes for which it may be applied 
at home. 

We may safely state, from our long experience with the actual 
consumers of Swedish charcoal iron, that should there be the 
slightest defect in the quality it is immediately detected by the 
worker, and this description of iron is invariably put to the most 
severe tests in all its uses. We to conclude by repeating your 
suggestion, and advise all buyers of Swedish charcoal iron to pur- 
chase through reliable and respectable representatives, and “ see 
that they get it.” LANDER AND LARSSON. 

London, Sept. 14th. 





SMOKELESS FUEL. 

S1r,—I perceive in last week’s ENGINEER you have stated, in 
reference to the coaling of the Serapis steamship for the Prince of 
Wales’ to India, ‘‘ Stores of Nixon’s navigation coal, the only 
really smo kind, have been despatched to the various places 
which the two vessels are to call at.” 

Without attempting to question the value of the coal alluded to, 
I ask to be allowed to state that this company, at their works at 
Briton Ferry, South Wales, have for some time utilised the best 
Welsh smokeless coal by making it into patent fuel. From the 
peculiar process under which the fuel is made, it has been found 
——— smokeless, As this is the only company which has ever 
attempted the making of smokeless fuel, and as it has cost a very 
large sum of money to attain the acknowledged success which has 
been attained, I trust you will allow me the favour of asking you 
to let me point out, while Nature deserves praise for forming 
smokeless coal, artand chemistry deserve praise for making smoke- 
less fuel. Harpy WELLS, C.E., Managing Secretary. 

Metropolitan Patent and Artificial Fuel Company, 

, Gracechurch-street, London, Sept. 14th. 








THE Patent Orrice.—The offices for the registration of designs 
and of trade marks having been amalgamated with the Patent-office, 
Mr. B. Woodcroft, F.R.S., the clerk to the Commissioners of Patents, 
has been appointed Registrar of Designs. No formal appointment 
in connection with the registration of trade marks has yet been 


e. 

THE BoaDIceEA.—This vessel, which is to be launched at Ports- 
mouth Dock on the 16th of next month, is similar in design 
to the te and Euryalis, excepting that she has a copper 
bottom and no ram. She is a 16-gun unarmoured screw corvette, 
constructed of iron, and cased with wood, all the broadside guns 
being 118-pounders, and covered by a deck, by which means they 
are brought nearer to the water than in the Rover class, and the 
bow and stern guns, which are 64-pounders, are raised to a greater 
height, being placed upon the covering deck under a top-gallant 
forecastle and poop. Her displacement is 4027 tons, and she is 
fitted with compound engines of 5250-horse power, constructed by 
Messrs. Rennie, of Souther’, having three cylinders—one high- 
pressure, of 73in. diameter, and two low-pressure, of 93in. diameter, 
the stroke being 4ft. 

THe Corrosion or MeEtats.—The Committee on Corrosion 
of Metals of the United States Board appointed to test iron, steel 
and other metzls is instructed ‘‘ to investigate the subject of the 
corrosion of metals under the conditions of actual use.” Its labours 
must necessarily consist largely in observing the corrosion that has 
taken place under these conditions and in collecting the results of 
observations and experiments made by others. In this important 

of its labours it asks the assistance of all whose tastes, 
interests or occupations have induced them to note the rate and 
modes of destruction (by corrosion) of the metals used in construc- 
tion. Full and clear statements are asked of all cases observed, 
which show a remarkably rapid rate of corrosion or the reverse. 
It is very desirable, whenever practicable in these cases, to get a 
sample of the metal and of the scale or crust formed, for the 
purpose of chemical analysis. These samples are to be forwarded 
to Col. T. T, 8. Laidley, president of the board, at Watertown 
Arsenal, Watertown, Mass., accompanied by a full statement of 
all the conditions within the knowledge of the observer which 
have influenced the rate of corrosion in the particular case observed. 
The ee forwarded will be carefully analysed. Important 
as the subject of the corrosion of metal is, the information touch- 
ing it is so meagre and indefinite, that the rate of destruction 
cannot be predicted with certainty in any given case. 

PRIZE AWARDS AT THE PoMONA EXHIBITION, MANCHESTER.— 
The ju , Dr. Anderson, LL.D.; Mr. W. W. Hulse, M.1.C.E.; 
and Mr. E. J, Welch, M.L.M.E., have awarded prizes to exhibitors 
at the Pomona Exhibition with a generosity which strongly recalls 
the Vienna Exhibition. Gold medals have been given to Messrs. 
Bradford and Co, for sewing machines; Bowlas and Co., knitting 
machines; Perkins and Sons, high-pressure steam ovens; Seville- 
street Foundry Company, for Baker’s blowers; Green and Son, 
fuel economisers; Mr. Tweddall, hydraulic riveters; and to Mr. W. 
Vavasseur, steel guns. Silver medals are awarded to Messrs. 
Phipps and Burman, horse clippers; Potts Ventilating Cornice 
Company, cornices; Ormerod, Grierson, and Co., Porter’s gover- 
nor; Butterworth and Stephenson, sewing hine for bleachers 
and dyers; T. Blears, tobacco-cutting machine; E. Ormerod, 
safety celliery hook; T. Barker and Sons, cranes; Napier Brothers, 
oil testing apparatus; Curtis and Sons, carding engine; Booth and 
Co., ring throttle; Higgins and Sons, carding engine; Aldred and 
Co., beaming machine; R. Hall, fancy loom; Hacking and Co., 
cloth folding and measuring machine; Butterworth and Craven, 
power loom; Gresham and Craven, injectors; J. D. Ashworth, 
emery wheels; J. Salmon, cutting and printing machines; A. Bell, 
fuel economisers; Ashmore and White, steam pumps; M, Fur- 
nival, paper-cutting machine; Union Engineering Company, fans; 
Hadfield Steel Foundry Company, casting; Chatw and Co., 
safes; Bowline Iron Company, floorcloth; J. Twibill, fuel econo- 
misers; Fowey and Co., tools; Thwaites and Carbutt, Root’s 
blowers; Broadbent, vertical boilers; Schaffer and Budenburg, 
gauges; Greenwood and Batley, oe Platt Brothers, 

‘orging machine; Beam and Co., pumps; Deckin, Parker, and Co., 
steam as W. and J. Garforth, ditto; J. Bourne and Co., 
ditto; E. orris, chartometers; J. W. Blake, pulsation pump; 
Siddeley and M‘Key, ice machine; Scott Brothers, — 
Dickinson and Parkinson, looms; T. Coleby, reeling ie; 
Smith and Staveley, sewing machines; Blake and Co., ditto; 
Wolstenholme and Co., stoking machine; Chubb and Co., locks; 
Goodbrand and Holland, pumps. Honourable mention has been 

iven to Messrs. J. Summerfield, hot-pressing machine; John M. 

ellar, reversing gear; Francis and Co., brass sash bars; Barnard, 
Bishop, and Barnard, stoves; J. Allman and Co., steam reducing 
valve; Jordan, safety valve; J. Willis and Sons, fuel econo- 
misers; Thomas and Taylor; Carter and Co., tools; W. 
Collier and Co., hammers; 8. and R. Howden, tools; W. E. 
Yates, horseshoes; Beverley Iron and Wagon Company, portable 
engine; Menzies and Blagburn, boring tools; T. Roberts and Son, 
hydraulic press pumps; General Register and Meter Company, 
speed indicator; xander and McIiquham, engines; A. Chaplin 
and Co., winding engines; Gibson and Napier, cranes; J. Constan- 
tine, stove; Ziffer and Walker, looms; H. Ermen, drawing frames; 
Goodbrand and Holland, engines; 8. Attley, beaming feeler; and A. 
W. Richardson, for hand planing machines, 
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RAILWAY MATTERS. 


THE Fresteigne branch of the Leominster and Kington Railway, 
worked by the Great Western Company, was opened on Thursday. 


THE project for the railway from Ponte Galena to the proposed 
port at Fiumicino was presented to the Italian Parliament a few 
weeks since. The promoters do not, as is generally the case 
with railway schemes in Italy, ask for any help from the Govern- 
ment. 

Mr. T. P. RICHARDSON, a well-known contractor, recently built 
for the Boston, Revere Beach, and Lynn road over 6200ft. of pile 
bridging in sixty days, in addition to a drawbri 125ft. long, 
with two piers. Since finishing this work, Mr. Richardson has 
built 700ft. of pile bridge, including a draw, for the Warwick 
Railroad of Rhode Island, This last job was done in seventeen 
days. 

THE contract for building the projected Columbia and Toledo 
Railway, United States, has been awarded to prominent Cincin- 
nati contractors, who are to do the work at a cost of 14,000 dols. 

r mile for the ro gray track, including one-half steel and one- 

alf iron rail of 60 1b. to the yard, thoroughly ballasted, with iron 
bridges. The line is to be completed by November 1, 1876, the 45 
miles 10 Marion to be done the coming winter. The contractors 
take 1,064,000 dols. of the company’s bonds at 85 cents, the balance 
to be paid in cash. Right of way, stations and equipments are to 
be furnished by «he company, which will cost about dols. per 
mile, making the total expense of the equip road 20,000 dols. 
per mile, or 2,460,000 dols., 700,000 do iow the engineer's 
estimate. Its length is 121‘7 miler, heing a very close se 
tion to an air line. A comparison of these prices with English rates 
cannot be fair unless the high price of labour in the United States 
is considered. If this is borne in mind, it will be seen that the 
cost of railways in the States is so low, that to use a well-known 
phrase, “‘ they are within the reach of all parties,” 


Upon the general question of railway administration in India, 
Mr. Danvers observes :—The relations between the people and the 
railways, it may be observed, are May | different in India from what 
they are in this country. In India the taxpayer takes the risk and 

nays the dividend. In return for this he has a right to expect the 

st and most economical management and all reasonable and 
proper accommodation, In ing these obligations the com- 
panies would be serving their own interests.. The returns show 
that the success of the undertakings depends upon the receipts 
taken from the mass of the le and for conveying the staple 
commodities of the country. It is very important to develope 
this description of traffic, and to suit the charges to the wants 
and capabilities of the country. It will be seen by Mr. Rendel’s 
table that the most prosperous line—viz., the East Indian—is that 
which has the lowest average goods rate. Through the inducement 
of low fares, accompanied by regularity, safety, and comfort, 
trains may be run nearly, instead of half, full, and a paying traffic 
may be brought to a ea The revenue also may further 
—— by care, ——— and energetic management; for 
reduction in expenditure helps as much as receipts to increase 
profits. 

WITH regard to the officers and servants employed on the Indian 
railways, it appears that, on the 30th of September, 1874, the 
total number amounted to 101,595, of whom 96,013 were natives, 
3239 Europeans, and 2343 East Indians, This number is 25.934 in 
excess of fast year, while the mileage has increased from 5464 to 
5934. On the East Indian alone the number rose from 21,615 to 
35,676, owing, no doubt, to the great additional work in cti 
with the grain traffic to the districts where scarcity prevailed. The 
cause being temporary, a reduction will have since been made. 
Endeavours are being made to employ natives and Indian-born 
more generally, and to train them to the duties of mechanics, 
platelayers, and fitters. In some cases considerable success has 
attended the attempt. There is more difficulty in making them 
engine-drivers and shunters, but examples exist to show that the 
necessary qualifications for these duties may, with proper training 
and practice, be attained. Some idea of the economy that would 
result from the more extended employment of natives may be 
gathered from the fact that, while the average amount of wages 
per month earned by Europeans in the locomotive department was 
127 rupees, say, £12 10s., the average received by Hindoos was 





22 rupees, or £2 4s,; by Mussulmans, 19 ru , or £1 18s, : by. 
34 ru 


Chinese, 32 rupees, or £3 6s.; by Parsees, 
by East Indians, 65 rupees, or £6 10s, 

AT a recent séance of the French Academy of Sci , some 
interesting particulars about a new locomotive of M. Fortin 
Hermann were given: Its propulsion is produced by the rising and 
falling of six articulated feet, which strike the ground or rails 
something like the feet of a quadruped, These feet are arranged 
in two groups, three support the fore part of the machine, and the 
other three the after part. The two middle feet are connected 
together by a horizontal shaft ; the four others are independent, 
and strike the ground successively in such a manner that, while 
the middle feet move at a moderate pace, the others have a highly 
accelerated motion. Each of these groups of three feet is affixed 
to a single trunk. The force of the steam is applied in such a way 
as to drive these feet towards the greund, The experiments made 
by the Eastern Railway Company at Paris with one of these 
machines have demonstrated that, when the feet are shod with 
soles of india rubber weighing one kilogramme (2°2]b.) each 
square centimetre (,t;in.), an adherence to the rails or road is 
obtained equal to three fourths of the weight of the machine 
itself. The experiments made thus far, it is claimed, prove that 
this new machine will drag on ordinary roads, or on rails, a train 
four times as heavy as the ordinary trains; the cost of this 
augmented train will not, it is said, vary materially from that of 
the ordinary machines with the usual trains when used on equal 
grades ; but the increased adhesional power of the new locomotive 
will permit of the employment of a lighter built machine for the 
usual trains, as well as the power to surmount steeper grades than 
are usual on the railways of the present construction. With all 
due deference to M. Fortin Hermann, we do nt hesitate to term 
his steam donkey a mechanical toy. 


NINETEEN North American States made rails in 1874, inst 
eighteen States in 1873, Kansas having entered the list of rail- 
making States on the 26th of May, 1874, when the bar: yoy Rolling 
Mill was put in operation. This was the first rolling mill in Kansas. 
Since its erection the Decatur Rolling Mill has been removed from 
Decatur, Illinois, to Rosedale, W. jotte county, Kansas, and 
there are now two rail rolling mills in that State. A rail rolling 
mill has this year gone into operation at Laramie, in Wyomin 
Territory. It is owned and werked by the Union Pacific Rai 
Company. The total production of rails of all kinds in the United 
States in 1874 was 729,413 net tons, against 890,077 tons in 1873, 
1,000,000 tons in 1872, and 775,733 tons in 1871. The whole num- 
ber of rail rolling mills in the United States in 1874 was 91, of 
which 57 make heavy rails mainly, and 34 make only light or street 
rails. Of the whole 91 mills, 22 made no rails in 1874. The pro- 
duct of the year was therefore rolled by 69 mills, and many of “oa 
ran only a part of the time. The capacity of all the rail rolling 
mills of the United States is at least double the product of 1874, 
which was 729,413 net tons. Of the 67 mills which made rails in 
1874, 7 made both iron and Bessemer steel rails, 1 made Bessemer 
steel rails exclusively, 2 made steel-headed rails exclusively, 2 made 
steel-headed rails and iron rails, and 1 made solid cast steel rails 
and iron rails, It will be observed that almost one half of the 
total rail product of 1874 was composed of old rails rerolled, The 
proportion of old to new rails was almost exactly the same in 1873. 
Of the new rails produced in 1874, 144,944 net tons, or more than 
one-third the total quantity, were of Bessemer steel. The pro- 
duct of street rails in 1874 was much less than in 1873, being 
6739 net tons in the former year, against 9430 tons in the latter 
year, 


pees, or £3 16s, ; 








NOTES AND MEMORANDA. 


Burrer is said to be a very sensitive reagent to reveal the 
presence of copper. 

THE following method is used in Germany for the preservation 
of wood :—Mix forty parts chalk, fifty resin, four linseed oil, melt- 
ing them together in an iron pot; then add one part of native 
oxide of copper and afterwards one part of sulphuric acid. 
Apply with a brush. When dry, this varnish is as hard as 
stone. 

ANOTHER hard glass, te which the name of metal glass has been 
_— = been produced at Count Solm’s works, near Buntzlau, 

y. The tests withstood appear to be about the same as 
those to which the Bastie glass was subjected, with the exception, 
however, that the metal plass is indifferent to eold water when 
highly heated. The Bastie breaks under similar conditions. 
The treatment to which the glass is subjected in the new process 
is not made public; but it is, probably, like the Bastie method, a 
system of annealing. 

PROFESSOR DE REPENTIGNY, of St. Therése College, Canada, 
writes that he has discovered a method by which carbonic acid gas 
may be obtained in large quantities, and at a very moderate cost. 
There exists in Canada a peculiar formation known as grey iron 
sand, which contains a large proportion of carbonate of lime. He 
says :—‘‘ It is very common in this section, and may be found in 
immense quantities.” When treated with dilute oil of vitriol a 
complete solution of the sand ensues, accompanied by a copious 
liberation of carbonic acid (Fe CO; + H2SO, = Fe SO,+ CO2 + 1:0). 
The residue remaining, consisting chiefly of a solution of copperas, 
along with sulphate of manganese, lime, and other impurities, he 
treats with ferrocyanide of potassium for making Prussian blue. 


SEVERAL civil engineers, engaged with the surveys for a water 
conduit from Touja to Bougie, have made a very interesting and 
important discovery. A mountain which was situated in the 
pce line of the conduit was to be tunnelled for a length of 

yards; and in searching for the most suitable place the 
— discovered an ancient tunnel 6ft. 8in. in height, and 
19ft. 7in, in circumference. It is supposed that this is the same 
tunnel mentioned in an epigray ph found at Lambéoc, according 
= the tunnel = built in the roy hid Legion 
the plans being pre a veteran 0! e i ion, 
named Nonius Datus. Finding works like this after a time of 
2000 years, we cannot bnt be —y astonished at the —— 
energy, a of a nation which produced, with the mited 
means available at those times, such gigantic structures. 

THE Moniteur de ' Armee says :—* Some workmen occupied at 
the Chateau of Conde, in Normandy, have just found some 
cannon balls of granite, probably thrown by the lish when 
that castle was taken by them in 1417. These spheres were 
found, as might be supposed, very defective projectiles, as they 
were made on the t or in the quarries, and the exact weight 
could not be correctly judged ; the centre of gravity was, besides, 
not always in the middle. Consequently, neither the range nor 
the aim could be always calculated with precision. They were for 
that reason fired from a great elevation. In 1428 a stone cannon 
ball discharged from the tower of Notre Dame, at Orleans, killed 
the Earl of Salisbury on the opposite side of the Loire. Some of 
these projectiles used during one memorable occasion are still pre- 
served in the same city; two of them measure over 13in. in 
diameter, and their weight exceeds 200 lb. The journal of the 
siege of that battle relates, in fact, that on the lst of December, 
1428, the English batteries threw against the town, balls weighing 
nearly 200 lb. On the 29th of January, 1429, Lancelot de Lile, 
who commanded the English, had his hand carried off by a stone 
shoc from the walls.” 

THE process of manufacture of artificial alizarin, as practised 
in Frankfort, Germany, consists in heating for three hours, in 
earthen vessels, anthracene having its fusing point between 
404 deg. and 410deg. Fah. with one-fourth its weight of bichro- 
mate of potash and twelve parts nitric acid of a density of 
15°04. Anthraquinone is thus formed, and the crude resulting 

roduct is dissolved in six parts boiling nitric acid, of density 1°5. 

é dissolving of the anthraquinone is continued until, on cool- 
ing, no residue of that substance is precipitated. The solution 
then contains anthraquinone in a mononitrated state, which is 
precipitated by water; and on the solution becoming clear, the 
precipitate is dissolved in from nine to twelve of a solution 
of caustic soda of specific weight 1°3 to 1°4, heated to about 
382 deg. Fah. When the precipitate is no longer augmented by 
the addition of hydrochloric acid, the heating is arrested. The 
mass is allowed to cool, dissolved in boiling water, and filtered, 
and the re matter precipitated in the hot solution by 
means of an acid. The yellow-brown deposit is then ready, 
after washing, to be used bor dyeing. The residue on the filter 
is principally anthraquinone, which is re-used. The manufacture 
of artificial alizarin is constantly increasing. The German pro- 
duction is estimated at some 1,198,000Ib. per year. 


A CORRESPONDENT of the Scientific American proposes that 
cracked bells should be repaired as locomotive cylinders are some- 
times repaired in the United States. A piece is slotted out by a 
machine, and the surface is scraped perfectly true ; then a pattern 
is made, anda casting in bell metal is made from it. This piece is 
planed and scraped to fit sogaes 4 into the slot. This is done ‘with 
the same nicety as making a patch for a broken locomotive cylinder. 
To fasten it in its place an oven is constructed with a door large 
enough to admit the bell. The bell will stand upside down on an 
iron truck, with a wheel under it, so that it can be put in and 
taken out of the oven conveniently. The oven must be heated by 
a clear fire, free from smoke, and the flames are not to touch the 
bell. The bell and the piece are to be put into the oven, and the 
door closed, till they become heated hot en-ugh to melt silver 
solder. Then remove the bell and piece from the oven, and treat 
the sides of the crack and piece with muriatic acid, prepared as 
silversmith’s acid for soldering. Then coat the sides of the crack 
and piece with silver solder. this expeditiously, and free 
the sarfaces from dross ; then, while the bell is hot and the solder 
in a soft adhesive state, insert the piece in its place. Have at hand 
two pieces of iron, shaped like the inside and outside of the 
bell, red hot, with suitable tongs for holding them. These are to 
be used to keep up the heat if necessity requires it. When the 
soldering is completed allow the bell to cool off. 


Fusep boracic acid, which approaches glass in some of its 
external characteristics, presents some properties worthy of note. 
In the viscid state it may be drawn out into threads, which solidify 
rapidly, and from this point of view its ductility rather resembles 
that of silica than of glass, Its hardness, between four and five, 
places it between fluor spar and apatite; it scratches glass, and is 
with difficulty attacked with sand, and even by emery, dry or with 
oil. It takes seven to eight times as much time in grinding as 
glass under the same circumstances. is resistance to friction, 
which does not accord with its hardness, d ds doubtless, as 
M. our has recognised in the case of other minerals, on a 
gon of structure. Melted boracic acid, in mass, becomes 

owly hydrated in contact with water. In powder it is acted on 
rapidly, as shown by Ebelmen. If the powder is sprinkled with 
water, its temperature may rise to 100 deg. Boracic acid is chiefly 
remarkable for the persistence of its temper. If 
cold metallic surface, glassy plates are 











upon a 
tained, the under sur- 


face of which, chilled by the metal, is more strongly tempered 
and more expanded than the upper. Hence results a flection 
which may be strong enough to cause. the — of the plate 
and its projection in fragments. If poured 


obtained in small masses with short tails, under the same con- 
ditions as Prince Rupert’s drops. A tempered plate of boracic 
acid, with el surfaces, acts upon polarised t like tempered 
; but while the latter loses t property by re-heating, 
racic acid preserves it with great tenacity. ; 


nto oil it may be 








MISCELLANEA. 


Ture Cornwall Peeotaase, have mn a a =k — 
to Davey’s patent differential pum engine, e offers 
are of £500 for the best rock Brill 

A REMARKABLE article, says the Miller—namely, fish flour—has 
been brought forward in the last few years. It is not as yet, we 
hear, manufactured in any great quantity, as the article is still 
new in the market, and consequently there is no great demand for 
it. The flour is prepared from dried fish of the first quality ; it 
is thoroughly desiccated, and then ground in a mill. 

THE workmen of Ghent have been themselves a three days’ 
holiday in Liége, visiting the industrial establishments in 
the neigh’ ood, amongst them that of the Com ie de 
ing, Cockerill’s Works, where 6000 workmen are employed, and 
the glass works at Val St, cone, sma ing 2000 men. The 
visit is reported to have been both su cal egnediia. 

AN ingenious combination of compass and binocular 
invented by Mr. R. 8. Barker, of Bristol, lately wee ye 
siderable attention during the meetings of the British Association. 
It is intended for rough surveying and for naval and military 
purposes, The compassis placed horizontally on the of the 
glasses, and its cover which contains a mirror,sbeing hi round 
its fore end, can be raised to any angle, preferably 45 deg., so that 
the surveyor can at a glance see the bentings of any object at which 
he may be looking. 

Tue “‘Technicum Mittweida,” high school of engineering in 
Mittweida, Saxony, has completed its handsome new premises, 
and receives pupils for of from one to and a-half 
years to prepare them for the profession of mechanical engineers, 
Scenctteandaie, Ga poepunilion of apietioations, Wile of exci, 
dra ip, the preparation o: ifications, bills o' 
oul @ on, pes been to independent machine-designing. The 
fees—according to The Journal of the Society of Arts—for the six 
months’ course are £6, lodgi ry pend in the neighbour- 
hood at about £2 —, = t . wreak are /- ae, 
the varying from nm to thirty-eight. lysis 0! 
nationalities shows that the ter number of students are from 
German States, there being, however, twenty-four from Russia, 
five from Holland, and two from Italy, while no Englishman is 
entered, Herr C. Weitzel is director. 


Maize cobs have recently been extensively used for fire lighters. 
They are first steeped in hot water containing 2 per cent, of salt- 
petre, and after being dried at a high temperature, are saturated 
with 50 per cent. of resinous matter. These lighters, which are 
sold at from 10s. to 16s. the thousand, are employed with advan 
and economy in private houses and for lighting furnaces. By 
others Go eke an immersed in a mixture of 60 parts of mel 
resin and 40 parts of tar, after which they are taken out and allowed 
to dry. They are then subjected to a second operation, which con- 
sists in § ing them out on a metallic plate heated to 212 deg. 
Fah. They are finally assorted according to size, and tied » I 
bundles, and sold at the rate of three or four for a halfpenny. e 
establishment in Paris (La Société des Allumettes daises) for 
manufacturing them —~ a 30 workmen, and effects sales to the 
amount of £8000 annually. 

Mr. Epwarp H. Tracy, Chief Engineer of the Croton Aqueduct, 
New York, died at his residence in Carmel, N.Y., August 28, of 
heart disease. He was an engineer of long standing, his first work 
having been on the my Canal, under Mr. John B. Jervis, in 
1838. Subsequently he had charge, as division engineer, of the 
construction of a section of the Croton Aqueduct, including the 
famous High Bridge over the Harlem River. In 1852 he became 
connected with the Morgan Ironworks in New York, which he left 
a few years later to make surveys for a ship canal from Lake 
Champlain to the St. Lawrence for the Canadian Government. He 
afterwards prepared plans for the slack-water navigation of the 
Des Moines River, and made surveys for the Mississippi and Mis- 
souri road, now the Iowa Division of the Rock Island. He after- 
wards had charge of the removal of McComb’s Dam and other 
obstructions in the Harlem River, and was appointed chief engineer 
of the Croton Aqueduct in 1870, 

THE annual report just issued of the Ouseburn Engine Works 
Company, Limited, established at Newcastle on the productive 
co-operative principle during the memorable nine-hours’ strike 
some years ago, shows a ter loss than in any previous year. It 
amounts to £10,862, being due to bad debts through failures. 
The workmen insisted upon a rise of 10 per cent. in wages, which 
the directors were powerless to prevent. The m of compul- 
sory deposit, though founded on sound principles, has, in the 
opinion of the mi er and foreman, increased the cost of produc- 
tion. The directors have taken council with the debenture holders 
and with shareholders whe have not paid up their shares ; but the 
result has not been such as to warrant the hope that they would be 
able to resist the pressure of the creditors or prevent hqui@jjon. 
The directors call the immediate attention of the shareho if 
they wished to save their business and property, to a scheme of re- 
construction, and submit various suggestions for their consideration, 
The failure of these works would appear to denote that the British 
workman is as yet unable to realise the truth, that, in endeavouring 
to obtain a little more wages, he may ruin a concern in which his 
own capital is invested. 

THE work with the 81-ton gun on Wednesday, if it has been less 
important than others, has been of a more interesting character 
than any of its predecessors, In the first place the gun had to 
be lifted into its carriage, and it remained to be seen if it was 

roperly adjusted. Of this the officials entertained no doubt from 
the care with which every part of both gun and carriage had 
been made to scale. The gun was lifted just as other = are, 
by repe slings passed under ite arms, or trunnions, and so well 
had their preper position been calculated that the monster hung 
in an exact horizontal line evenly balanced. The work of trans- 
ferring it to its place on the i occupied only a few minutes, 
and it fitted, as anticipated, with perfect accuracy everywhere. 
Then came the more serious task of removing it down to or 
towards the butts, and for this work the locomotive which waits 
on the Royal gun factories, and is called the “Gunner,” was 
brought into requisition. This locomotive, though much more 
powerful than the little engines which run about the Royal 
Arsenal on the narrow gauge, is not half the size ef the ordinary 
railway locomotives, and doubts had been ex as to its being 
equal to the duty required of it. Indeed, when it was first set to 
pull the great Juggernaut-like car along the rai it was utterly 
unable to move it. in and again the engine made the attempt, 
occasionally moving the wheels an inch or two, but*more often 
pulling up dead, or snapping in twain the great hawsers by which 
it was attached. The ter of the railway line had much 
to do with this failure ; it was laid down a many years ago 
for very different work. It is rough and irregular, more- 
over, it rises at first on a slight incline. By the help of lifting 
jacks, handspikes, and a rope attached to a stationary e in 
one of the workshops, the carriage was coaxed on for about a 
hundred yards, but the 120 tons of dead weight resting upon its 
twelve wheels all packed close together was slow to move, and it 
was feared that the attempt must be given up for the day, or some 
other expedient adopted, It poe. however, to some one to 
harness on a couple of the small locomotives in front of their 
larger brother, as the narrow and gauge lines run together. 
This proved the solution of the difficulty, for the three engines 
moved the burden quite easily, to the surprise of almost every- 
body, the additional power lent by the little engines being to all 
appearance ridiculously small. A , however, took place 
shortly Sanath onet the arsenal, and it decided to def 
rom rest o' e was or 
crossing the bri until to-day. Beyond the eanal is the 
worst part of the line, as it runs along an embankment down a 
steep incline, which has on one occasion given way. Agcording to 
the Standard the gun will be fired to-day Friday. 
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EXPRESS PASSENGER LOCOMOTIVE, LONDON AND BRIGHTON RAILWAY. 


DESIGNED AND CONSTRUCTED BY MR. W. STROUDLEY, BRIGHTON. 


(For description see page 205.) 
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.— Asner and Co., 5, Unter den Linden. 
VIENN A.—Messrs. Grnoip and Co. 
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PUBLISHER'S NOTICE. 


In consequence of the General Postal Union, which came into 
— on the 1st of July, 1875, Foreign Subscriptions for 
in Paper Copi ; the 


Copies wiil, until further notice, be received at 
following greatly reduced rates. i paying in advance 
at the f ng rates will receive THE ENGINEER weekly 


accompanied by a letter of advice to the Publisher. Thick Paper 

Copies may be had, if preferred, at increased rates. 

Remittance by Post: Order.—A: tine Republic, Australia, ‘ 
Brazil, British Colueabia British Guiana, Canada, Cape of Good — 
Denmark, E, . France (Paris only), Germany, tar, India, Italy, 
atal, Netherlands, New Brunswick, Newfoundland, New 


Japan, Mal 
South Wales. New Zealand Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 


Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos A: Ceylon, Chili, via 
Southam: , France and Algeria, Greece, I Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s, Borneo, £2 5s. 


TO CORRESPONDENTS. 
7 We cannot undertake to return | 








must therefore request our oe. 
*,* In order to avoid trouble and confusion, we find it necessary to 
inform letters of inquiry addressed to 


these ions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

X.—None were ever made to our knowledge. 

R. A. G. (Slough).—For a goud mathematician, Ranki 
of civil engineering. 

. M. G.—There is no smith's price-book such as you want in existence, to our 
knowledge. 

R. G. M.—Set your boiler with a flash flue, and return the flame to the chim- 

mey, as you propose, through the centre flue. 

. B. C.—Mr. Jones, the secretary of the Iron and Steel Institute, 7, West- 

minster-chambers, Victoria-street, Westminster, will, no doubt, supply you 

with full information. 

A. H. (Cross-street).— We have the matter in hand. 


"s is the best text-book 





A 





TINNING MALLEABLE IRON PLATES. 
(To the Editor of The Engineer.) 
Srr, —Will any correspondent oblige me with the best method of tinning 
malleable iron plates ? 2. We ae 
Waterloo Warehouses, Wilmington, Hull, Sept. 13th. 


CLEANING SHIPS. 








(To the Editor of The Engineer.) 
Sir,—Can any correspondent give the name of a maker of a tus 
or cleaning ships’ bott while at sea? G. B.C. 
Hartlepool, September 15th. 
SUBSCRIPTIONS. 


Tae Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including doublenwmber).. .. .. £0148. 6d. 
Yearly (including two dowble numbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is Jor transmission abroad, 

Cloth Cases for binding Tue Enoinger Volume, price 2s. 6d. each 

The following Volumes ef Tue ENGINEER can be had, price 18s. each. —Vols. 

5, 10, 14, 24, 25, 26, 88. 
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ADVERTISEMENTS. 

e*» The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measwres an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
a Alternate advertisements will be inserted with all u re- 

rity, 
advertisements, except 


but regularity cannot be guaranteed in any such case. All 
q weekly ones, are taken subject to this condition. 
ADVERTISEMENTS Cannot BE lysERTED UNLESS DELIVERED BEFORE SIx 0’CLOCK on 
‘mursparY Evenine in cack Ween. 


a", Letters relating to advertisements and the department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tux Encivexzn, 163, Strand. 
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OUR NAVY. 

To Lieut.-Col. Strange is due the credit of originating a 
new idea in connection with the defects of our ironc 
ships. Taking as his text the loss of the Vanguard, the 
gallant Colonel has written to the Times a letter in which 
the following occurs :—“ A first-class ironclad in 
our sea forces is about equivalent to a full corps d’armée in 
the land forces of foreign Powers. What military com- 
mander would accept the direction of a campaign if told 
that the composition of his army was such that a single 
chance shot of the enemy would suffice to annihilate at a 
blow a whole wing? These are, however, with rigorous 
accuracy the conditions which, under our present arrange- 
ments, a naval commander-in-chief is fain to accept.” The 
proposition we have quoted is novel, and ing. It is 
not quite true, but it contains truth enough to deserve 
attention. The Times of Monday, accordingly, devoted a 
leading article, based on Col. 8 ’s letter, to the con- 
sideration of the present condition of our navy, and arrived 
at the conclusion that the system under which our men-of- 
war are designed and constructed is fatal to progress ; that 
our energies are ill-directed, and that our statesmen can 
command no foresight even where the greatest interests 
are at stake. No one will accuse us of manifesting any 
undue partiality for the Admiralty, or for the arrangements 
under which the naval affairs of this country are adminis- 
tered. But we are quite unable to follow the Times in these 


gweeping accusations; and we shall even go so far as to 
assert that they are not justified by facts. We admit 
freely and readily that our ironclad ships are not so good 


94 they possibly might be; but it by ng means follows that 





a total change in the system under which are designed 
would effect any alteration for the beten, Hee by 
our contempo: that men like Mr. Barnaby and Mr. 
Reed become wedded to their own notions, that they get 
into a groove, and build ship after ship reproducing defects 
year by year. The remedy for this we are told would be 
to inifuse new blood, and give freer scope to the inventive 
nius of the nation. It is to be regretted that the Times 
id not adduce some arguments to prove that benefits 
would be derived from the dismissal of Mr. Barnaby, and 
the remodeling of the Admiralty board. The assertion that 
our naval architects work in grooves is one which will 
surprise a good many persons. Mr. Reed, at all events, 
never worked in a groove. He continually altered his 
designs ; he has scarcely, in one sense of the word, built 
two ships alike, and some of his innovations have been of 
the most novel and radical character. We do him but 
justice when we add that he has always endeavoured to 
make each of his ships better than the last, and this we 
say, with the full conviction that in many respects his con- 
structive policy was not sound. But at all events Mr. 
gave us a new navy. Mr. Barnaby is no more 
addicted to moving in grooves than Mr. Reed, and it 
requires some cou to assert that such ships as the 
Devastation or the Thunderer are not novelties in naval 
architecture. In short, every scheme has been tried, which 
promised success, to render the navy of England the most 
efficient and powerful in the world. It is true that not 
much has been done rashly, probably because the cost of 
a naval experiment on a great scale is enormous. But the 
fact that we have moved slowly is no evidence that our 
naval architects have worked persistently in one direction, 
and rejected valuable improvements simply because they 
were new. No amount of assertion will persuade men 
who know what our old line-of-battle ships were, and what 
our navy now is, that the Admiralty or its professional 
advisers have refused to adopt changes or improvements in 
the art of naval construction. 

So far as we can gather from the 7imes, it appears that 
the head and front of the Admiralty’s offending is that 
they built ships which could be sunk like the Vanguard, 
and that they have not built ships in which side armour 
was discarded, all the energies of the designer being 
concentrated in protecting the magazines and engines, and 

iving the ship an “artificial buoyancy” which would keep 
a oat after considerable injury from any submarine or 
other attack. Now, ships of this kind exist in abundance 
—on paper. We have seen half a dozen such rae on In 
the pigeon-holes of the Admiralty fifty might be found b 
anyone who would take the trouble to hunt them up. 
perfectly unsinkable and _ shot-proof ore ship of 
war is the one thing requisite to make a Chief Con- 
structor happy. But, unfortunately, there does not appear 
to be the most remote chance of producing such a craft. 
The conditions are conflicting, and were we, as a nation, to 
take Colonel Strange’s advice, and refrain altogether from 
building men-of-war until the whole subject had been re- 
discussed, we might as well sell our dockyards at once. 
We are not writing a treatise on naval architecture, and 
such a treatise would be n , perhaps, to prove to 
demonstration that no such arrangements as those proposed 
by our contemporary would give land the ship she 
really wants. But we can, in few words, show, we think, 
wherein the fallacy of the argument lies. There is no 
such thing as artificial buoyancy, and the only way that we 
can avail ourselves of natural buoyancy is to keep the 
water from entering an immersed floating structure. Now, 
aship such as the 7imes proposes, would have a central 


battery, which would be unarmoured, but below this. 


battery would come an armoured deck, and, in order to 
resist ramming, “there would be a concentration of armour 
still lower down the vital parts, forming a central sub- 
marine citadel, surrounded and sw an un- 
armoured raft constructed on the cellular system.” It is 
obvious that the total weight of armour and iron to be 
carried would be as t as that required on an ordinary 
ironclad; the resisting plates being put on the bottom 
instead of on the top sides. The weight of the raft, if 
built on the cellular system, would also be very great, and 
the general result would be that a ship of the kind must 
be large. But with all this great weight and size we 
should have, not a sea-going man-of-war, but a coast defence 
raft with a central citadel instead of a turret—a Dictator, 
in fact, with a plated bottom instead of plated sides. To 
put the matter in another point of view, we may suppose 
that one of Mr. Reed’s earlier “ box ships” has the armour 
taken from the sides of the battery above and the 
water-line at either end, and re-arranged on the midship 
bottom, and in an armoured deck. en, let the portions 
forward and aft of the battery be subdivided into a mul- 
titude of water-tight compartments, and we shall have 
something very like the ideal ship of the future advocated 
by our contemporary. Such a ship would probably be 
safe against the attacks of -all but ve torpedoes. 
Her batteries might’ be rendered untenable by the fire of 
half-a-dozen 20 Ib. guns at close quarters, and she would 
therefore probably present the somewhat anomalous spec- 
tacle of a ship of war which could not be sunk and 
could not fight. But, apart from all this, we have to 
consider that the space a by water-tight compart- 
ments would be unavailable for berthing the crew, for the 
stowage of coals, or for holding provisions. As a sea-going 
ship the modified vessel would no longer have any exist- 
ence; and we believe that all naval architects will agree 
with us that it is practically impossible to build a sea-going 
vessel plated on her bottom, way = | armoured, con- 
taining a central citadel carrying a full battery of great 
guns, and engines powerful enough to give the craft a fair 
speed. A coast defence raft of the kind may be built, as 
we have said, but this is not the point at issue. England 
cannot dispense with oe ships. Every nerve has 
been strained to supply her with ironclad fleets which will 
keep the sea; page oa ee pagal oes or ram- 
ing which can only be obtained by a sacrifice of sea-going 
qualities will never compensate for a loss of that power 
which our ships of war now possess —namely, that of goi 
to any part of the world, and providing excellent « 


healthful accommodation for crews. The possession 
of a hundred new coast-defence ships to-morrow would not 
enable us to dispense with a si sea-going man-of-war. 
It is here that the true di ity lies, e can build 
unsinkable ships, but we cannot build unsinkable ships 
which can steam long voyages, and berth large crews, and 
carry heavy guns. far as can be seen at present, it is 
folly to hope that we can produce a perfect man-of-war- 
one that can defy every attack of an enemy. Neither is it 
essential that we should have such ships in order that the 
country may be safe from attack. So long as our ships 
are a little better than those of other nations, we have 
nothing to fear. England will maintain her naval supre- 
ee not because of her fleet, then because of her 
sailors. 


QUADRUPLE CYLINDER ENGINES. 


In our last impression we published, in a slightly con- 
densed form, a paper on “ Quadruple Cylinder Engines,” 
read before the Iron and Steel Institute, at Manchester. 
Thoroughly practical engineers are unfortunately very un- 
willing to read papers giving the results of their own ex- 
perience, and it need hardly be said that Mr, Adamson’s 
paper attracted much attention, and was heard with 
marked interest. The author’s «great experience as a 
mechanical engineer entitled his utterances to respect, and 
the fact that the paper dealt with a somewhat unusual 
system of using high-pressure steam, and referred to ex- 

iments carried out ona large scale, lent it additional 
importance. That Mr. Adamson has handled his subject 
with much care cannot be disputed; but we may as well 
admit at once that the reasoning employed by Mr. Adam- 
son is to us inconclusive, and therefore unsatisfactory. He 
has, in a word, failed to make out a good case for 
the quadruple engine; and he has certainly adduced 
nothing in his paper to prove that it possesses any 
economical advantage whatever over a = compound 
engine with but two cylinders. We could demonstrate 
the truth of this proposition by holding Mr. Adamson 
to a single statement only. He asserts that a quadruple 
cylinder engine, working up to 539°84 indicated horse- 

wer, consumed but 1°77 lb. of coal per horse-power per 
1our. Now there is hardly any room to doubt that 
numerous compound engines are now at work at sea, which 
are using less coal than this. We have ourselves seen logs 
showing that the consumption of coal has been for days 
together as low as 1°5 Ib., 1°6 Ib., 1°8 lb., and so on, the 
boiler pressure being 60 lb. and 65 Ib.; the indicated 
power being moderate—always under 1000-horse power, 
the engines being smaller than that described by Mr. 
Adamson. If, then, it is possible to get quite as much 
economy of fuel with two cylinders as with four, we are 
unable to see why four should be used. This single - 
ment would, as we have stated, cut the ground from under 
Mr. Adamson’s feet. It might be , however, that 
the quadruple engine can do still better things. We shall 
not assert that this is impossible, but we ~ it to be 
improbable, and to explain why we believe this leads us at 
once, not to Mr. Adamson’s facts, but to the theory in- 
volved in the construction of the quadruple cylinder 
engines. 

e need hardly inform our readers that multi-cylinder 
engines have often been pro and used; but, so far as 
we are aware, always with steam of what would be 
called even now excessive pressure, permitted to expand 
eighteen, twenty, or even thirty times. Under such work- 
ing conditions expansion could not possibly be begun and 
ended in one, or even in two cylinders, for reasons which 
are well understood by mechanical engineers. Mr. Adam- 
son, however, uses four cylinders, not of necessity, but of 
choice. He uses them principally because he believes that 
they act as heat traps to each other, and so tend to 
economy. When the compound engine was first adopted 
at sea this theory had not been Trenhed, and it was 
argued that two cylinders must be used or the engines 
would break down. This was demonstrated to be a fallacy, 
and then we were told that compound engines must be 
used to get regular turning. This was all very true of 
cotton mills, but it was not true of marine engines; 80, 
finally, it was asserted that two cylinders must be used 
“to keep the'steam warm.” Mr, Adamson has pushed 
this theory further than any other engineer, and the result 
is the quadruple engine. Now let us see what the theory 
really comes to in practice, and for this purpose we can- 
not do better than draw a comparison between a single 
cylinder engine working under the conditions laid down 
by Mr. Adamson, and a quadruple engine. Mr. Adam- 
son gives a table of temperatures from which it will be 
seen that the range in the first cylinder in his quad- 
ruple engine is 45°5 deg., in the second cylinder it 
is 54°4 deg, and in the third cylinder it is 55°6 deg. The 
author does not state the range in the fourth cylinder; but, 
assuming the temperature of the condenser to be 134 deg., 
and the terminal temperature in the fourth cylinder to be 
202 deg. as given in the paper, it is easy to see that the 

is 68 deg. The a range of temperature in 
the first three cylinders will be a little over 50 deg. 
It is to be borne in mind that the moment a cylinder 
becomes cooler than the steam inside it, it will condense some 
of that steam unless the latter is superheated. Unfortu- 
nately no one ap to know with any approach to 
accuracy how much the quantity of steam condensed in a 
given time is affected by the amount of range in the tem- 
perature, and yet this is an all-important question. Let us 
assume, for the sake of argument, that the quantity varies 
as the square of the in temperature. Then, in Mr, 
Adamson’s first three cylinders the amount of steam con- 
densed may be put down as 51* = 2601, and the quantity 
condensed in the fourth cylinder will be 68* = 4624. Of 
pa it = be pect — that these squares —a 

for the purpose of comparison. e may a 
supposititious Tale to them, and take them to t 
pounds of steam condensed per square foot of ‘ace per 
week. Now, the work done by an engine is independent 
Of the’ humber of cylinders through which the steam is 
allowed to pass successively, and thus all the power of Mr, — 
Adamson’s quadruple engine might be got out of the last 
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cylinder alone. The initial tem in it would be 
302 deg., and the terminal would be 134 deg., the difference 
— 168 deg.— being the of temperature; and treating 
this question as before, then the condensation per square 
foot of surface per week in pounds of steam would be 
168’ = 28,224. If our readers have followed us thus far 
they will have by this time discovered for themselves the 
,0int at which we are aiming. The range of temperature 
13 not the only element in our calculations. The extent of 
surface submitted to that range of temperature must also 
be considered. Now, in Mr. Adamson’s first three cylinders 
with their pistons and covers there are not less than 128 
square feet, and this by no means includes all the port and 
pipe surface. These figures, multiplied by 2601, give 
332,928 lb. The fourth cylinder has a surface of about 
94 square feet, and multiplying this by the square of the 
range of temperature in it, we have 434,656lb., and 
alding the condensation in the three first cylinders to this, 
we have a grand total of 767,5841b, of steam condensed 
in a given period in the quadruple cylinder engine. If all 
tie power had been developed im the large cylinder only, 
the loss would have been 28,224, multiplied by the surface 
of that cylinder, or 9 tft. = 2,653,056, As these figures 
simply denote a proportion, and they are cumbrous, 
we shall confine ourselves to the first two places of figures 
a'one. The condensation in the quadruple eugine would 
then be 7 against 26 in the single cylinder engine. In 
other words, we save by the adoption of the four-cylinder 
engine about 73 per cent. in fuel. We think Mr. Adam- 
gon will admit that we have stated the case fairly for him. 
It will be seen that if the heat trap theory is pushed to its 
full extent, it conveys the idea that the saving in fuel to 
be effected by carrying it into practice must be enormous. 
We know that single cylinder engines can be worked with 
2 lb. of coal per horse per hour, or even a little less ; but 
the quadruple engine can save, if the heat trap theory be 
true, three-fourths of the fuel required by a single cylinder 
engine, as we have just shown by sufficiently plain figures; 
and, consequently, Mr. Adamson’s quadruple engine should 
require but 4 1b. of coal per horse per hour, instead of 
1:77 Ib. There is no escape so far as we can see from this 
conclusion except one. The entire calculation is based on the 
theory that the quantity of steam which can be condensed 
in a given time by a given surface varies as the squares of 
the temperature. If it can be shown that this supposition 
is not true, then it is evident that Mr, Adamson’s 73 per 
cent. must undergo a very considerable diminution, and if 
it should prove that the condensation only varies as the 
temperature, then the augmentation of surface may 
more than do away with all the advantages gained 
by diminishing the range of temperature. It is not too 
much to say that Mr. Adamson’s paper contains not one 
line on this most important question. The truth is, that 
Mr. Adamson does not know, nor does any one else know, 
what the coetlicient of condensation per square foot of 
cylinder surface per degree of range of temperature really 
is. Rankine calls particular attention to this want of data. 
Mr. Adamson must pardon us if we assert that he has 
adopted a particular type of engine for theoretical reasons, 
and that his theory is not, in the present condition of 
science, susceptible of verification. It is essential to his suc- 
cess that he should be able to prove that steam is condensed 
more rapidly than the range in temperature varies, and yet 
he has passed ‘over this most important element in his 
reasoning in total silence. 
If we examine the construction of the engine and the 
details of the experiments more closely, it will be seen that 
there is really no tangible evidence that the engine is 


peculiarly economical either because in it the heat trap | 


theory has been carried out to the utmost limit in practice, or 
for any other reason. Mr. Adamson has said nothing 
about the weight of steam used. It need hardly be said 
that boilers made at the Hyde Junction Works will be as 
nearly as possible perfect; and to simply read the descrip- 
tion which Mr. Adamson gives of the way in which he 
generates steam for his quadruple engine is enough to 
make any manufacturer's mouth water. The feed is sent 
into the boilers at 262 deg., and we think it is quite justi- 
fiable to assume that under such conditions the evapora- 
tion is at the rate of 131b. of water per pound of coal. 
Therefore 1°77 1b. of coal would represent 23 1b. of steam. 
But an engine using 23 lb. of steam per horse per hour is 
not specially economical. The work has been done with 
i8Ib., and we have seen single cylinder condensing engines 
working with 251b., as proved by careful experiment. 
In the face of such facts, we think it is not too much to 
assert that Mr. Adamson has not as yet established any 
claim for the quadruple engine on the ground of economy. 
It is quite possible that it possesses special advantages for 
cotton mill work, but with these we have at present 
nothing todo. Mr. Adamson may be able to adduce fur- 
ther arguments in favour of his views, but we know 
nothing of them at present. We have dealt with Mr. 
Adamson’s paper, and with it alone. Although the author 
has not, in our opinion, made out his case, we cannot resist 
saying that he deserves the thanks of mechanical engineers 
for the skill, care, and enterprise with which he has carried 
out his ideas, and the frankness with which he has ered 
exposed himself to criticism. This is the way in whic 
real progress is made, If Mr. Adamson will but carry out 
a set of experiments with his quadruple engine—which 
resent, we imagine, no difficulty—he will confer no small 
n on the engineering community. Let the engine be 
run first with four cylinders, thea with three, then with 
two, and if possible with one, and the whole question of 
the value of cylinders as heat traps will be more nearly 
decided than it has ever been yet. We should also like to 
know the difference between the indicated and the useful 
horse-power of the engine. 


DRAINING COLLIERIES. 

Prorre who suppose that to get coal you have have only to 
dig it from its matrix and send it to bank, should receive some 
enlightenment from facts which have become known to the Staf- 
fordshire Mines Drainage Commissioners. Colliery proprietors 
appealed against being rated for the draining of the mines in the 
districts in which their property was situated, because, by their 
own pumping, they freed their own pits. The Patent Shaft and 





Axletree Company were appellants. Their mining engineers 
showed that in the district under notice—the Tipton—the com- 
pany are working in three divisions a total of 385 acres, and by the 

elp of seven engines and two barrels are pumping from it daily 
upwards of one and three-quarter million tons of water—cor- 
rectly 1,774,090 gallons. At what cost this is done is shown by 
the further statement that this pumping entails a tax of 10d. 
per ton on the coal produce of 80 acres; of 1s. 24d. per ton on 
180 acres; and of 2s. 6d. per ton on 125 acres, or an average 
over the whole 385 acres of 1s. 6d. 2 ton un the only marketable 
product of the mines. Revelations hardly Jess significant came 
out in connection with other ironmaking concerns in the same 
district. 

; MORE COAL. 

THE Staffordshire and Shropshire people are brightening up 
at the success of certain boring operations in which the Cannock 
and Huntington Colliery Company and the Diamond Rock 
Boring Company have for two years been engaged on a pre- 
viously dvubtful part of the Cannock Chase district. The 
fault running under Huntington Belt was, at one time, deemed 
to be the limit of the coal-field in that direction. Now, how- 
ever, at 435ft. from the surface a 5ft. seam has been pierced; 
and there is reason to conclude that probably some ten seams 
will be developed, yielding a total thickness of 50ft. of workable 
coal. It has been correctly remarked that this discovery “will 
go a long way towards solving the question, whether coal may 
not be found on a vast tract of untried land to the north-east 
of Wolverhampton.” lIronmakers in Shropshire have lately 
began to number their days; but they may now fairly take 
fresh heart of grace, for the discovery brings the Cannock coal 
field another step towards the limits of the now nearly ex- 
hausted old Shropshire coal-field, and, contrary to the views of 
some experienced colliery engineers, there are geologists who 
affirm that throughout much of the intervening space coal will 
yet be found. There is yet much life in our old ironmaking 
districts. 

AMERICAN COMPETITION, 

Unirep States hardware producers do not seem inclined to 
limit their competition with English manufacturers either in 
this country or in foreign markets by offering American made 
goods. When these cannot be sold in England at a good profit, 
current action of individual firms seems to point to the proba- 
bility of United States makers starting manufactories upon our 
own shores. Messrs. Hussey, Binns, and Co., of Pittsburg, have 
during the past twelvemonth been making—but only since last 
spring been selling—what they term a “plain black solid cast 
steel shovel.’’ Their patent consists mainly in combining the iron 
straps with the pan of the shovel when the steel is run into the 
mould. Shaping and shearing, and even hardening, is done 
mostly under the drop hammer, to the exclusion of all but a 
minimum <f manual labour. The result is a good tool produced 
at a cost that, leaves a profit with which even American manu- 
facturers ought to be satisfied; but, large as those profits are, 
they will be increased when the existing facilities of the makers 
are supplemented by a 24-pot Siemens furnace which is being 
laid down. On the behalf of Messrs. Hussey, inquiries are now 
being made in our own hardware districts by a gentleman who 
has recently come to England. His report will determine the 
American firm whether they shall start a works in England, er 
offer here their process upon royalty or purchase. The inquiries 
are conclusive that the process can be carried on in this country 
at a cost greatly under that entailed in the States; and that 
both throughout the export and also the home market the com- 
mon iron and iron-steeled goods are giving way before those 
made wholly of steel. The Americans have furnished our 
agriculturists with some excellent forks, and their axes are un- 
rivalled; yet the English makers of elge-tools keep mostly well 
employed. If under these circumstances, our transatlantic 
cousins will at an equally moderate price put into the hands of 
our nayvies, our miners, and our farm labourers a shovel which 
shall be equally good, they have our best wishes for their success 
in every legitimate effort which on this side they may put forth. 


PAYMENT OF IRONWORKERS, 

Crertatn of our political economists would have us believe that 
the complications which of recent years have surrounded this 
question were being removed by arbitration and conciliation ; 
that the ascertaining of the legitimate rate of wages to which 
the men were fairly entitled had been reduced to almost a 
science. We fear that we have hardly yet attained to that happy 
condition of things. From nearly all the districts we receive 
intelligence of the revival of complications which have by no 
means a pleasant aspect. The South Staffordshire men have 
abandoned conciliation, and forced their masters to give them a 
good 5 per cent. more wages than they can really afford; and in 
certain other districts, which have hitherto been regulated by the 
South Staffordshire arrangement, the men have become dis- 
affected and demand similar terms. The leaders of masters 
and men are not unobservant of the indications, and whilst the 
representative masters from all the districts have, since our last, 
been meeting in London, delegate ironworkers, representing a yet 
wider area, have been deliberating in Sheffield. That which 
either the one or the other has done is not at present ripe for 
public comment ; there will be time enough for this by and by. 
Meanwhile, the effect upon engineering is to check the ten- 
dency to further ease in quotations which had begun to manifest 
itself in certain of the iron centres, and which had been en- 
couraging the resumption of a class of work by which the iron- 
masters largely subsist. 








TORPEDO BOAT FOR THE AUSTRIAN GOVERN- 
MENT. 


Messrs. J. THornycrort, of Chiswick, have just completed a 
steam torpedo launch for the Austro-Hungarian Government. 
A trial of this boat took place on Saturday last, the 11th inst., 
on the Thames below London Bridge. At the trial trip there 
were on board, besides the builders of the vessel: Baron Spaun, 
Naval Attaché, Austro-Hungarian Embassy ; the Vicomte de la 
Jour du Pin, Naval Attaché, French Embassy; and Mr. 
Schneider, Chief Engineer, Austrian Navy. A start was made a 
little below the Thames Ironworks at eleven minutes past twelve, 
and the hour’s run finished at Lower Hope Reach, oelow Graves- 
end, at eleven minutes past one o'clock. During the run the 
number of revolutions was taken by Mr. Schneider and Mr. 
Walker, chief draughtsman at Messrs. John I. Thornycroft and 
Company’s, and was found to be exactly 24,700. The vessel was 
then run up to Long Reach, and run six times over the measured 
knot there, when the number of revolutions of the engines re- 
quired to do one knot was found to be 1357. The number of 
revolutions done during the hour (24,709), divided by the num- 
ber required to do one knot (1357), gave the number of knots 
done in the hour as 18°202, a result which is certainly most satis- 


factory. 





On the way up to London the vessel was run past a small 
schooner at a speed of ten knots, and a dummy torpedo was 
launched against her side. The torpedo struck the schooner 
amidships at about 6ft. or 7ft. below the water level, and had it 
been filled with its charge of dynamite (25 lb.), the schooner 
would undoubtedly have gone to the bottom. The torpedo gear 
on this vessel consists of two poles 38ft. long, one on either side, 
and so arranged that an attack may be made directly ahead of 
the boat, in which case the boat must be stopped and backed off 
her enemy immediately after the explosion ; or on the broadside, 
when the boat may be kept going ahead all the time, and so 
saving the time which would be otherwise lost in stopping and 
backing. The dimensions of the torpedo launch are :—Length, 
67ft.; beam, 8ft. Gin.; and the speed guaranteed by the builders 
was fifteen knots. 








GREENWICH AND WOOLWICH RAILWAY. 

THERE are instances of new railways being authorised by 
Parliament—some such have passed, indeed, in the recent session 
—in which the promoters have no hindrance to cutting the first 
sod on the day on which the bill receives the Royal Assent, the 
projects are received with unqualified local favour, and pass 
through Parliament unopposed. New railways, however, whose 
lines are cast in such pleasant places are rare exceptions to the 
rule, and the Greenwich and Woolwich line is not one of the 
exceptions. All the owners of land and property likely to be 
required for the proposed line joined, indeed, in the clamour for 
its construction, and were quite willing to sell their property at 
a price. The line has been much longer in hand than the mag- 
nitude or nature of the works involved required. It has been 
repeatedly under consideraticn in Parliament, in connection with 
proposed deviations. The route that was considered in all 
respects the best was opposed by the Admiralty and the Obser- 
vatory officials, whose authority and veto, whether they were 

upon rational grounds or not, were of course absolute, 
and on this powerful opposition Lord Redesdale rejected that 
particular deviation. Parliamentary powers were at last obtained 
for a route accepted by the Government authorities. The com- 
pany had next to meet with and dispose of the extortionate 
demands of owners of property on the line, property fixed and 
even portable, and were called upon to -pay enormous prices for 
houses and buildings, sites of inns, for entire streets in posse, as 
well as for buildings in esse. These have been serious causes of 
delay. More recently the works have been much retarded by 
conditions and formalities imposed upon the company by the 
Metropolitan Board of Works, in connection with the necessary 
diversion of a length of 1700ft. of the low-level’ main sewer. 
This will be one of the heaviest engineering works on the line, 
and will cost £35,000 for works, in addition to what may have 
to be expended in the purchase of property. The main sewer 
here is a barrel culvert of 11ft. 6in. diameter. The arrange- 
ments and agreement with the Metropolitan Board were com- 
pleted and confirmed a few weeks since, and the remaining un- 
completed works are in such a forward state, and are being pro 
secuted so vigorously, as to induce the hope that the line will be 
speedily completed. 

The length of the line from its divergence at Deptford Creek 
from the present Greenwich line to Charlton, is about 2 miles 
3 furlongs in length. The eastern section, which is rather more 
than half the whole length, from Maze-hill, East Greenwich, to 
Charlton, was opened about two years since. Although the route 
is incomplete, it is much shorter and quicker than any other 
between Greenwich and Woolwich, and the traffic has been quite 
satisfactory. There is a good deal of heavy cutting on this sec- 
tion, but no tunnel or covered way. 

The portion of the line now under construction is about a mile 
in length. For nearly half of its course, from Maze-hill west- 
wards, it is in covered way, from which it emerges near the end 
of London-street and passes in the open to the creek where the 
junction runs into the Greenwich line. In its course the new 
line, from its junction with the existing Greenwich Railway, . 
crosses Norman-road, and passes at a depth of about 12ft. below 
the rail level of the present Greenwich station, which will: be 
superseded by a new station to be built in the rear. The new 
station will be nearly level with the public road. The line pur- 
sues its course from the station along the north side of London- 
street, none of the houses in which have been disturbed except- 
ing a few at the east end corner; including the chapel provided 
by and for the French Huguenot refugees on the revocation of 
the Edict of Nantes. This historical edifice has been swept 
away. The places crossed in this section are Prince of Orange- 
lane, Rymer’s-buildings, ana London-court. The line then passes 
in covered way under the wide junction of London-street, Stock- 
well-street, and Church-street, and running along behind Nelson- 
street in the open, is carried under King-street, and past the 
infirmary and cemetery to the spacious forecourt or parade and 
playground of the Royal Naval School. Thence the line crosses 
Park-row, East-street, the end of Trafalgar-grove, under Park- 
street, Maze-hill, and Creed-place to the Maze-hill station, where 
it will run into the portion of the line already opened. 

Messrs. Lucas and Aird are the contractors for the works, and 
are entitled to the highest commendation, with their manager 
and his subordinates, alike for theexcellent quality of the workand 
the rapidity with which it hasbeen executed. A distinctive feature 
in the works is the extensive use of concrete, which is employed 
with the result of effecting a large saving in the coustruction of 
the retaixing walls. They are at foot 6ft. thick,and are faced with 
Portland cement, which gives an admirable finish. The covered 
ways throughout are excellent work. The curves and gradients 
on the line are easy, the quickest curve being on a radius of one 
furlong, and the sharpest gradient 1 in 66 for about a sixth of a 
mile. The works have been designed and set out by Mr. F. 
Brady, the South-Eastern Company’s engineer. 

The completion of this line can scarcely fail to create a consi- 
derable amount of new traffic, inasmuch as it is carried as the 
string of a bow through the large population of Deptford and 
Greenwich, whose means of communication with Woolwich has 
been hitherto circuitous and time-wasting, involving also in the 
long detour passage through the Blackheath tunnel. The com- 
pleted link will probably be adopted as part of the North Kent 
main line for passenger traffic, the route being much more plea- 
sant, and about two miles shorter than the present North Kent, 
and passing through a dense population. 

The positions of the permanent stations cannot well be deter- 
mined until the line has been opened, and experience acquired 
as to the wants of the district. During the time the works have 
been in progress the company have been beset by a board of 
works, a local board of health, and a so-called local railway com- 
mittee, who would fain have pestered the company into precipi- 
tancy. Amongst other unreasonable and unreasoning require- 
ments by some of these people is the provision of a temporary 
station near the London and County Bank, which would be more 
a nuisance than a convenience to travellers on the line, and upon 
which it is to be hoped money will not be wasted. 
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PASSENGER LOCOMOTIVE, LONDON, BRIGHTON, 
AND SOUTH COAST RAILWAY. 

Amone all the engines shown at the Newark brake trials, none 
attracted more attention, or, we may add, more admiration, than 
the “Grosvenor,” a new express passenger engine, designed and 
constructed at the Brighton works of the London, Brighton, and 
South Coast Railway, by Mr. W. Stroudley, locomotive superin- 


tendent of the line. This engine we illustrate this week. The’ 


tender we shall illustrate in an early impression. 

It will be seen from the engraving that the Grosvenor is a single 
engine, and, from the specification which we annex, that she 
is of a very powerful type. There is no special novelty about 
her, but the engine has been designed and built with extreme 
care, and the workmanship and finish are as nearly perfect as 
possible. The general appearance of the engine and tender is 
extremely elegant, the great breadth of the foot-plate in front 
and the use of an iron instead uf a wooden buffer beam tending 
materially to give lightness. The prevailing colour of the engine 
is gamboge yellow, with dark claret, black, and a little vermilion. 
The foot-plate has been arranged with the utmost consideration 
for the comfort of the men, and all the handles are most con- 
veniently arranged. A speed indicator is fitted to the engine. 
This—-Stroudley's patent—consists of a small fan with straight 
arms revolving ina brass casing, and sending the water up a tube 
of copper. This terminates in a glass tube in one corner of the 
cab, like a water gauge. The height at which the water stands 
shows the speed at a glance. The fan is driven by a cord from 
the crank shaft, as will be seen from our illustration. The device 
is very accurate, and being totally without valves, cocks, or other 
appurtenances, cannot get out of order. 

tender is of unusual size, and was designed on purpose 
to enable through trains to be run from London to Portsmouth 
without stopping. 

The Grosvenor is as good as she looks, her consumption of 
coal for the month of July being but 24°28 lb, per mile, the usual 
load being twelve coaches, and the maximum load being twenty- 
four. On the 13th of August the Grosvenor ran a special train 
with the Prince and Princess of Wales from Portsmouth to Vic- 
toria without stopping, in 1 hour 50 minutes, the distance being 
87 miles, and the average speed 48 miles an hour. This is the 
first time a train has run through without stopping for water. 
On the 3rd September the Grosvenor took twenty-two first-class 
carriages—the five p.m. express—from London Bridge to Brigh- 
ton, 504 miles, in 1 hour 10 minutes—nearly 43 miles an hour, 
It is well known that the line from London to Brighton is any- 
thing but level, and such performances as these, coupled with 
the small consumption of fuel, place the Grosvenor in the front 
rank of English passenger engines. The annexed specification 
gives all the principal dimensions :— 
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TIDAL SCOUR IN RIVERS.* 
By Mr. C. RicHarpson. 

THE object of this paper is to draw the attention of this section 
to a few facts bearing upon the question, ‘‘ Do the tidal waters in 
ebbing and flewing along a river channel tend to keep that channel 
open?” The channel of the Avon between Kingroad and Bristol 
will naturally occur to every one present here, and on that channel 
our remarks shall begin ; but it will be necessary to bear in mind, 
throughout this discussion, that the form of the channel through 
the alluvium alone is con-idered. Wherever rock or other hard 
substance appear, the conditions of the question are entirely 
changed, and the facts mentioned may no longer apply. 

Now, if the river channel be carefully in at low water of 
a spring tide, flakes of mud may be observed to slip down into the 
low-water stream here and there as the tide ies ; the hollows 
these mud-slips leave are characteristic, and are plainly observable 
all along the river at low water. These patches of mud slip into 
the low-water channel as they lose the support of the tidal water, 
and are then carried out into the Severn by the stream. The low 
water section across the Avon, as above described, will be found to 
apply to the whole length of the channel from Pill to Bristol, with 
the exception that towards Pill the low-water channel is something 
wider than it is higher up the river, but the mud slopes will be 
found at about the same angle. 

This fact clearly indicates two things; first, that the mud has 
been deposited by the tidal waters—for how else did the mud get 
there? and, secondly, that the means of carrying it off resides in 
the low-water current, for otherwise the accumulation of these 
mud-slips would gradually raise the level of the low-water channel, 
a fact which is against all experience. 

In what has been said above, the action of wind has been left 
out of the question, and these observations are su to have 
been made at those times when there was little or no wind to affect 
them. It will be found, however, that the action of the wind, 
where it can be well rved, tends to prove the same fact, 
namely, that the tidal waters do deposit the mud in quiet times. 
For —— at the ferry from Pill to Lamplighter’s, the Lamp- 
lighter’s shore is entirely alluvial, and it will be found that during 
a quiet season the mud on that shore will rise to a level of 5ft. or 
6ft., on both sides, above the level of the ferry path. Jf, after 
this, a continuance of strong westerly winds sets in, the ripple on 
the water will gradually wash away the accumulated mud again 
until it becomes almost level with the ferry path. This fact proves 
that the tidal waters do, of themselves, have a tendency to deposit 
mud, but that the ripple caused by the wind washes it away again 
in exposed situations near the mouth of the river. 

Looking now at other streams under similar circumstances, one 
of the largest on the same shore is the Main Reen, which runs into 
the Severn at Chessel Pill, at the new passage. The history of 
- Sree oe Se .< all, it was dammed at the old 

ridge a' wick, a mile inshore, representing very fairly the 
damming of the Avon*at Netham, if due Giocsies b wale fer 
the comparative volume of the two streams. e commissioners 
then, for the benefit of the level, built a new dam near the mouth 
of the stream. This would be like dam the Avon at Hung- 
road, And what has been the result? ie the dam the mud 
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slopes have become 3 but outside the dam there is no 
perceptible difference in external channel. It has no tendency 
to mud up or alter in any way ; the channel is just as wide and as 
deep, and the mud slopes remain the same, mud-slips taking 
lace into the stream at low water, and being washed away by the 
resh water in the same way as been described. 

Looking next at the r streams, what do we see? That the 
tidal chan»:els or estuaries are solely and entirely governed in their 
dimensions by the quantity of f water that comes down. The 
writer intended to have the flow of water and to have 
measured the tidal channels of a number of these, but he had not 
time to do so. He has not the least doubt that if this had been 
done it would have been found that the tidal channel, in its 
dimensions, always a direct proportion to the quantity of 
fresh water that comes down. 

This fact is quite spans to any one who has been in the habit 

of observing these t ; he will look carefully at the different 
streams in the neighbourhood, he will see little streams with little 
estuaries, medium streams with middle-sized estuaries, and big 
streams with large estuaries, the channel formed being always in 
wroportion to the amount of fresh water. This cannot be accounted 
‘or on any other supposition than that the volume of the fresh 
water determines the size of the estuary, and that the tidal waters 
have nothing at all todo with it. There is not the least doubt 
that if the fresh water from Netham and the docks were diverted 
into another channel the Avon would be mudded up to the alluvial 
level in a year or two, neither is there any doubt that as long as 
the same quantity of fresh water runs down there the estuary will 
be kept as wide and open as it is now, notwithstanding the removal 
of the dam to a lower point at Hungroad or elsewhere. 

In the next place, as to any possible effect upon Kingroad or the 
foreshore, med. can only be deposited where the water which 
carries it has quieted down to a slow speed, probably under a mile 
in an hour. Sand, being heavier, is deposited by water running at 
a greater speed than that, and gravel at a higher speed still ; now 
the current at Kingroad is teo strong for gravel to be left there, 
let alone sand or mud, And as to the foreshore, where mud is 
deposited, that shore is kept in its place by the balance of forces 
between the waves scouring and the quiet waters épotens the 
mud, with the single exception of the narrow channel where the 
Avon discharges its waters. This will always be governed, like the 
rest of the estuary, by the volume of the fresh water coming down 
the Avon. So long, therefore, as the balance remains the same 
between the stormy times and the quiet times, so long will the 
foreshore at Kingroad remain as it is. 








EXPERIMENTAL STEAM BOILER EXPLOSIONS. 


THE work of the United States Commission on the causc: of 
explosions of steam boilers, which was (as we have elsewhere ex- 
plained) interrupted by the death of the late chairman, has been 
recently resumed, 

The commission have two stations, one at Pittsburgh and the 
other at Sandy Hook, at each of which are a considerable 
number of steam boilers which are to be devoted to the various 
purposes comprehended in the programme of investigation. Some 
experiments were recently made at Sandy Hook, and others are to 
be made later in the season at Pittsburgh. As the commission 
have been informed by counsel that they may be held legally re- 
sponsible for any injury which may happen to visitors during their 
experiments, they permit no spectators to be present, and reporters 
are compelled to obtain their information as best they can. The 
members reserve the details of their experiments for their official 
report ; but we are able to present to our readers some interesting 
particulars respecting the later work at Sandy Hook. 

Tue work in hand was a series of experiments on the over-heating 
of boilers, arising from low water. The committee on the Sandy 
Hook station have had preparations for the summer work going on 
for some weeks. On July 9 the committee, Mr. Copeland and 
Professor Thurston, commenced the work of comparison of instru- 
ments, and of preparation of details preliminary to this special 
investigation, and on Saturday, July 11, had completed their 
task. On the following Tuesday, Ju!y 13, the commission met at 
Sandy Hook, and experiments were at once commenced, and occu- 
nid two days. The boiler experimented upon was a plain cylinder 

iler, set in brickwork in the usual manner. In each experiment, 
the boiler was filled with water, a fire started, and, when the fire 
was in good order and the steam at the right point, all water was 
blown out; the boiler was allowed to become heated to the desired 
temperature, as indicated by a pyrometer inserted within it, and, 
at the proper moment, the feed-water was introduced by a force 
pump. It was only on the second day that this severe usage pro- 
duced the destruction of the boiler, At each occasion, on the in- 
troduction of the water, the steam pressure jumped up suddenly, 
the safety valve opened, and, the water still continuing to enter, 
the boiler pressur» dropped almost as rapidly as it had risen, and 
the boiler cooled down on each occasion (except the last) without 
eee yur | oa without having even started a seam, although 
the metal had been red hot. 

The last experiment resulted in the explosion of the boiler and 
the destruction of its setting, and interrupted the work. The suc- 
cession of phenomena was precisely as already described ; but the 
temperature of the boiler was higher, probably a bright red on the 
bottom, and the pressure of steam was about 60 lb. when the ex- 
plosion occurred. It had fallen somewhat from the maximum, 
attained the moment before. 

These experiments illustrate the facts which we have often pre- 
sented to the readers of the Scientific American, in our remarks 
upon the method by which low water in steam boilers becomes an 
element of danger. When the boiler is strong, of good tough iron, 
and not too seriously overheated. it may not be exploded on the 
introduction of water. But there is invariably a development of 
steam immediately upon the entrance of the feed-water, producing 
a rise of pressure which will be directly in proportion to the weight 
of iron overheated, and the excess of temperature attained ; and 
the suddenness of this rise will be proportional to the promptitude 
with which the boiler iron discharges its heat into the water first 
entering. This rise may be so sudden and so great that the safety 
valve cannot relieve the pressure promptly, in which case the boiler 
if not very strong, may be exploded. Again, the plates, if heated 
to a red heat, lose a large proportion of their strength ; and the 
boiler, thus weakened, may explode at the ordinary or a lower 
pressure. Still another conspiring cause of injury may be the 
sudden and irregular contraction causing strains which assist even 
a low pressure to produce explosion, 

The débris on the Sandy Hook station is now cleared away, and, 
before our remarks meet the eyes of our ers, we presume that 
the commission will have completed this interesting series of ex- 
riments. Engineers have long been desirous of knowing where the 
mit between imminent danger and comparative safety is tobe found 
in cases of low water, and we hope that these experiments, which 
are on a large scale, and are more nearly illustrative of the condi- 
tions of ordinary practice than those made, forty years ago, by the 
Committee of the Franklin Institute, may go far toward determin- 
ing that limit. Still, that point becoming known, we shall not 

vise those of our readers who handle steam boilers to carry their 
water low in the conviction that they can keep within the dead line. 
—Scientific American. 








SoutH Kenstncton MusgumM.—Visitors during the week ending 
Sept. 11th :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,878 ; ‘mercantile marine and other 
co) 1916, On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 am. to 6 a Museum, 1992; tile 
marine and other collections, 123, 


corresponding week in former 14 T 
opening of the Museum, 14,594,327, Batent Office 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


2935. Improvements in the Uritisation of WootLen Waste or SHEARINGS, 
and in apparatus for the purpose, Marius Dayral, Hanov juare, 
London. — A communication from James Aparicio Lopez, roy, 


Spain. 

- , in the construction or arrangements of MouLp Cores 
Usep for Castine Pires and ANALoGoUs ARTICLES, Joseph T: t, 
Sparkbrook, Birmingham. 

2941. Improvements in apparatus employed in the manufacture of STEEL, 
Herman Wedekind, Great Tower-street, London.—A communication 
from Ludwig Witthéfft, Bochum, Germany.—20th August, 1875, 

2943. Improvements in apparatus for Acetine or Srkam:no WoveN or 
other Wes Fasrics or Yarns, Edward James Jones, Dalmonach Works, 
Dumbarton, N.B. 

2945. A new or improved arrangement of the Keys or Manvacs of Orcans, 

‘Al 4 


steam engines for ees 2, ee Metcalfe, Edward Hamer, 


and Richard Metcalfe, Aberystwith, 

2985. improvements in Watcues and similar timekeepers, William 
Robert Lake, London.—A communication from 
Albert Henry Potter, 


vehicle, applied in wii 
principle of gravity, Samuel Birley, Cl Cottages, Battersea, London, 
and Ernest Smythe, Melcombe-place, mare, London. 
2989. ——?_ in Cocks or Taps, John Lewis Dubois, Lillieshall- 


arrey. 
2990. —— fa hovany Esatnes, John Fraser, Glasgow, Lanark- 
2991. Improvements in Cxuurns, partly applicable to other purposes, 
Tho De Val, L tuaber. evdiendahl 





mas 
2992. Improvements in Boots and SHogs with the object of combining 
warm: a therewith, William Edward Gedge, Wellington- 
street, St , London.—A communication from Messrs. Mondain and 
Co. 





Harmoniums, Pianos, and other musical instruments, 
Montg 'y, jun., Campbeltown, Argyllshire, N.B. 

2947. Improvements in the construction of Lirepoats and other craft and 
steering apparatus, John Elliot Henley Shoe-lane, London. 

2949. An improved machine for Breakine and Strrippino Hemp, Fvax, 
Inp1an Grass, Ramiz, and other textiles, Jacques Théodore Cardon, 
jun., Abbeville, Somme, France.—2lst August, 1875. 

2951. Improvements in Treatinc Cupreous SoLotions obtained by Hen- 
derson’s a or otherwise, in order to purify the copper and 
utilise separa substances, Henry Chadwick and William ardine, 
Irvine, Ayrshire, N.B. 

2955. Improved Savery Apparatus for Storinc Gunpowper and other 
ExpvLosive Compounns, John Wright, Rochester, Kent. 

2957. Improvements in the manufacture of INDIAN-RUBBER MACHINE 
a, Isaac Blue Harris, Castle Mills, Fountainbridge, Edinburgh, 





2959. Improvement in Guarpine and Lockine Ports for Rar.ways and 
apparatus tliferefor, William March, Basinghall-street, London, and 
Richard Dalgleish, Melton Mowbray, Leicestershire. 

2961. Improvements in Rotary Steam Arr or Gas Evnatnes, John Garett, 
Tongue, Southampton-buildings, Ch ‘y-lane, London.—A communi- 
cation from M. Urbain Chaveau, Paris, France.—23rd August, 1875. 

263. An improved Dossy for Looms for Weavinc, Edward Smith and 
Doctor Lewis, Blackburn, Lancashire. 

2965. Improvements in machinery for Makixc and Composino Type for 
Printino, Charles Samuel Westcott, Elizabeth, New Jersey U.N. 

2967. Improvements in or applicable to Steam Boicer or other Furnaces, 
John Farrar, Joseph Farrar, and Edward Farrar, Elland, Yorkshire. 
296”. Improvements in Fasrentnos for ArticLes of Dress and Orwa- 
MENTS, and in locket and or t penders, F’ i Xaver Fer- 

dinandus Heilborn, Birmingham. 

2971. Improvements in Knirrine Macutnery, Samuel Frith, Leicester. 

2975. Improvements in machinery for Wetpinc Cxuain and other Links, 
William Robert Lake, Southampton-buildings, London. —A communica- 
tion from the Pittsburgh Chain and Car Link Manufacturing Company, 
Incorporated, Pittsburgh, Pennsylvania, U.8.—24th August, 1875. 

2859. Improvements in the manufacture of Corrins, Frederic Pelham 
Warren, Southsea, Hants.—13th August, 1875. 

2 67. Improvements in the manufacture of ExveLopes, George Henry 
Booth, Swanville-place, Ratbmines, County Dublin.—14th August, 1875. 

, 2390. Improvements in the means and apparatus for Osrarninc Motive 
Power in a floating vessel from the action of waves, Wykeham Travel 
Deverell, Queen-street, London, and Beauchamp Tower, Moreton, 
Essex.— Partly a ication from 8 Ruding Deverell, Port- 
land, Victoria, and B hamp Tower, Moreton, m 

2892. Improvements in the means or apparatus for Rerarsinc Winpow 
Biinpbs in any Requirep Position, William Winter, Leeds, Yorkshire. 

2394, Improvements in Stream BorLer and other Fursaces, Joseph Sawyer, 
Alma-street, New North-road, London. 

8%. An improved Burrer Disu or receptacle for butter, sugar, marma- 
lade, biscuits, or other table articles, George Green, Birmingham. 

2398. Improvewents in methods of and apparatus for WasHine CLoTHEs, 
Lawen, or other fabrics, Charles Autier, Paris.—A communication from 

_ _Edmond Dubuc and Victor Mutel, Paris. 

2900. An improved machine for making Martcu-spLints, Francois de 
Bowens, Elkton, Maryland, U.8. 

2902. Improvements in Rotter Skates, George Morton and Joseph 
Morton, Cheapside, London. —17th August, 1875. 

2909. Impr ts applicable to the Propu.sion of SarLino VEssELs, 
William Elliot, Camberwell, Surrey.—18th August, 1875. 

2928. Improvements in the method of and apparatus for CaRBonisING 
Oroanic Martrers and for treating night soil to obtain useful products 
therefrom, such improvements being partly applicable to ether purposes, 
James Robey, Manchester. 

2930, Improvements in Drawino Retorts, and in the machinery or 
apparatus employed therefor, James Steel, Glasgow, Lanarkshire, ©.B 

2932. Improvements relating to the Lips or Covers of CHamBer UTENSILS, 
Niont CommMopes, WATER-CLosETS, SEATS, and the like, for PREVENTING 
the Escape of Errtuvia, Stephen Dixon, Nottingham. 

2936. Improvements in apparatus for CooKING ALIMENTARY SUBSTANCES, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from Lucien Albert Marie Helie, Paris. 

2938. Improvements in the manufacture of Raitway Crossinas, Richard 
Price Williams, Great George-street, Westminster. 

2940. Improvements in the method of Acruatino or Givina Motion to 
Wasuino Macuines and Cuurns, James Norris, Wood Green, Middlesex. 
-—20th August, 1875. 

942. Animproved Tite for Kitns, John Woods, the Foundry, Wells, 
Norfolk. 

2044. An improved Sewina Macuine, Robert M‘Laren Young, Liverpool. 

2946. Improvements in THEeRMO-ELECTRIC BATTERIES and ELEcTRO- 
motors, Camille Alphonse Faure, Trafalgar-square, Charing Cross, 
Westminster. 

948. Improvements in machinery for InpicatInc the Numper of 
Rotations or other rae oy ae Minute, or other portion of time, 
of shafts or other bodies, Alfred low, Pakenham-street, Gray’s-inn- 
road, London. 

295'. An improved WasHiNno Macutye, George Spencer Hooker, Tunbridge 
Wells, Kent.—Zlst August, 1875. 

= in Rotary Screens, Henry Brinsmead, Ipswich, 
Sulloik. 

2954. Improvements in Seir-actine Catcues or Fasteners for Securinc 
the Doors of Rartway Carriaces, Wacons, or Trucks, and other kinds 
of doors or gates, Edward Smith, Manchester. 

256. Improvements in apparatus for Securina or Ty1nG ScAFFoOLDING, 
Timper, Loapep Wacons, or Boats, and for other analogous uses, 
William Johu Matthews, Birmingham. 

2958. Improvements in Earnines, Alfred Arnold, Birmingham. 

2960, Impr nents in the facture of Manure, and in the apparatus 
employed therein, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Henri Prosper Ollivier Lissagaray, Pantin, 
near Paris.—23rd August, 1875. 

2962. A ComBiINED Beve., Square, Protractor, SLOPE-LEVEL, Spirit- 
LEVEL, RuLe, Compasses, and Too.-HoLpDER for ScREWDRIVER, AWLS, 
and other similar tools, Matthew Augustus Soul, London-street, 
es _ communication from William Ascough, Buffalo, Erie, New 

ork, U.S. 

2904. Improvements in apparatus for Inpicatina the Contents of Casks, 
Tanks, and Vessexs containing liquids and the quantities withdrawn 
therefrom, Henry Newbold, Manchester. 

2966. Improvements in the construction of Pickers for Looms for 
Weavino, Joseph Wilson Lee, Newton Heath, Lancashire. 

2968. Inmuprovements in Borers for heating water for warming buildings 
and like uses, Edward Crosland Lumby, Halifax, Yorkshire. 

2970. Improvements in So.itTaires, SLEEVE-LINKS, and other articles, 
Elijah Atkins, Birmingham. 

2972. Improvements in Cemposition for ProTrectinc or PRESERVING 
Suips’ Bottoms and other submerged surfaces, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Georg F. Heyl, 
Charlottenburg, Germany.—24th August, 1875. 

2974. An impreved Lire-savinc, SwimMminc, and BatHinc GARMENT, 
Charles Crisp, Eastbourne, Sussex. 

2976. Improvements in the Treatment of the Sotution of ANILINE 
CoLours for producing pigments therefrom, Frederick Field, Hither- 
green Lodge, Lewisham, Kent. 

2977. occa in Steam Enornes, Thomas Moy, Farringdon-street, 

mdon. 

2978. Improvements in Extension Lappers, Benjamin Franklin Stevens, 
Trafalgar-square, London.—A communication from Robert Gilchriest, 
Louisville, Kentucky, U.S. 

2980. The Cure of Foot-anp-MoutH Disease, Foot Rot, and similar D1s- 
ORDERS in CaTTLE, SHEEP, and other animals, William Decimus Inglett 
Foulkes, King’s Bench-walk, Temple, London,—A communication from 

en Weston a Geekeane Kande a cos. 

981. Improvements in Fasrics produced b; machinery, John 

P a ene a - 4 ; 

982, New or improved Bett Fasteners, Isaae Blue Harris, Castle Mills, 
Fountainbridgs, E Edinburgh, N.B. 

2488. I ts in of SappLe TREEs, 

wards 























488, Impr ifacture of certain 

and in apparatus to be used in the suid , Samuel Ed 
and Heber Edwards, Balsall Heath, Worcestershire. 

8264, Improvements applicable tg Jpcomotive and other high-pressure 





. Imp ts in Taps known as high-pressure water-taps, Henry 
Beach, Brighton, Sussex. , 

2996. Propuctne a Continvous Current of Execrriciry by Means of a 
Roratinc Macnet or Maoyets, in combination with or without an 
apparatus for La mew ig J the tension of the current, Walter John Kilner, 
Ladbroke-grove-road, Kensington, London. ’ 

2998. Im ements in SKATES, of which improvements are also 
a to the stee: of ae ee aoe aos galing y= 
poses, Arthur Hi n, Merrion, Dublin, Ireland. 

2999. Improvements Rock TuNNELLInG and Sarr Smyrna, and in 
machinery to be used for these purposes, Herbert Newtown Penrice, 
Hatfield, Hertfordshire. 

3000. Improvements in Kw»itrinc Macnivery, William Robert Lake, 
Southampton-buildings, London. — A communication from Nathaniel 
Wilbor Westcott, Charles Lowrey Spencer, Nathan Bardin Hail, an 
Edward Joshua Bicknall, Providence, Rhode Island, U.S. 

3001. Improvements in Traps for Basins, Sivxs, and the like, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Frederick Adee, Brooklyn, New York, U.S. 

3002. Improvements in Stoppinc Motions applicable to Macuivery for 
Preparine Cotron and Yarn and other fibrous substances, John 
Bullough, Globe Works, Accrington, Lancashire, and Joseph Smalley, 
Accrington, Lancashire. 

3004. Improvements in STEAM CARRIAGES for Tramways and other Rops, 
Cornelius Bleckmans and Guillaume Charlet, Brussels, Belgium. 

3005. Improved apparatus for Printine and Stampinc WALL Papers or 
other substances for decorative oe, William Fothergil Batho, 
Westminster. and John Treadway Hanson, Thames-chambers, Adelphi, 
London.—26th August, 1875. 

3006. Improvements in MouLpino Pires, CoLumns, or CYLINDERS, and in 
apparatus therefor, John M‘Nish, Glasgow, kshire, N. 

3007. Improvements in the construction of Suips or Vessets, John 
M‘Millan, jun., Dumbarton, N.B 

3008. Improvements in Draw-Bar Coupiines for RaiLway VEHICLES, 
William Holland Bury, T hi 

3009. Improvements in machines for GatHertnc Hay and Corn, and 
loading the same on to wagons, and for making hay in the open field, 
Caleb er, East Pennard, Somersetshire. 

3010. Imp ts in the facture of Gas for lighting and heating, 
and in the apparatus connected therewith, Henri Adrien Bonneville, 
howe omy Caste. —A cemmunication from Armand Duchesne, 
Seraing, Belgium. 

3011. An improved Sarety Apparatus applicable to Caces used in the 
Suarts of Mrves and Hoists, Benjamin Joseph Mills, South- 
ampton-build , London.—A communication from Nicolas Libotte, 
Gilly, near Charleroi, Belgium. 

3012. An improved Syurr-Box or Hotper and Syurr DELIveRER, James 
John Orphin, Birmingham. 

3014. Improvements in machinery for Dovs.ine, TwisTinG, and WinpDING, 
Edw. Whalley, Manchester, and Edward Weild, Gorebrook Iron- 
works, Longsight, near Manchester. 

3016. Improvements in TreaTinc Iron Wire with a new or improved 
composition for the purpose of protecting the same from the action ef 
the atmosphere, 8 Kenyon, W: in, Lan re. 

3017. Improvements in SHeet METAL Boxes, Pans, Trays, and similar 
articles, and in apparatus for manufacturing the same, Henry Thacker, 
New-street-square, London.—A communication from Henry Martyn, 
Boston, Massachusetts, U.S. 

3018. A new and improved Tospacco-nox, Henri Adrien Bonneville, 
Piccadilly, London.—A communication from Jules Pichon, Rue St. 
Martin, Paris. 

3019. nate in Motor Enotes worked by steam, air, ¥ or 
other fluid, also partly applicable as pumps or blowing engines, Wilhelm 
Weyhe, Bremen, Germany. 

3020. A new form of ArticuLaTeD Back-rest for Inva.tps, specially 
applicable for beds, Francois Hippolyte Maitrot, Rue de Trévise, Paris. 
3022. Improvements in apparatus for Measurine the Human Ficure, and 
for Serrinc-out the Patrerns of GARMENTS, partly applicable to other 
purposes, Alexander Melville Clark, Chancery-lane, London.—A com- 

munication from Pierre Roudel, Paris. 

3023. Improvements in machinery for Lirtinc and Lowerinc Heavy 
Bopies, Henry Cherry, Handsworth, Staffordshire. 

3024. Certain improvements in apparatus for INDICATING and REGISTERING 
Numsers, which is applicable to public conveyances, places of public 
entertainment and resort, and to analogous situations, Harry Tee, 
Anerley, Surrey. 

3025. Improvements applicable te Reapina Macutnes for binding the cut 
crop into sheaves, Henry Hulcupp Withers, Lon hh, Hants, and 
William Wells, Whitchurch, Hants. , 

3026. Improvements in Cuurns and Wasninc Macutnes, Thomas Green, 
Smithfield Ironworks, Leeds, Yorkshire, and Joseph Housley Place, 
Harrogate, Yorkshire.—27th August, 1875. 

3027. Improvements in Latcues, Bo.ts, or other Door FasTEninos, 
Samuel Lilley Coales, Newport Pagnell, Buckingham: . 

3029. Improvements in the construction of Carbine Enornes, John 
Percival Haslam, Bolton, Lancashire. 

3033. Improvements in PvriryiIne and otherwise Improvina the QUALITY 
= in the Puppiino Process, John Haythorne, Park-place, Clifton, 

isto! 

3035. Certain improvements in the manufacture of Lamps, Joseph Lucas, 
Birmingham.— 28th August, 1875. 

3039. Improvements in ALARM AppaRATus for Rartway Tratns to enable 
oe ge to give an alarm to engine-driver and guard, William Palmer, 

‘arton-road, Stratford, Essex. 

3041. Improvements ia SappLE Borers for heating churches, conserva- 
—_— and other places, Andrew M‘Laren, Upper Thames-street, 

mdon, 

3043. A new or imp d facture of Harp Metatiic Compounps 
and their application in the manufacture of articles requiring extreme 
metallic ness, James Lynam, Manchester. 

3045. Improvements in Siippers and like Covertnes for the Fret, Robert 
3 _— and Edward M‘Lintock, Barnsley, Yorkshire.—30th August, 

io. 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3066. Improvements in Looms for Weavina, and in apparatus connected 
therewith, William Crabtree, Bradford, Yorkshire, and William Hanson, 
Ovenden, near Halifax, Yorkshire. -—lst September, 1875. 

$070. Improvements in Liquip Meters, which may also be used as i 
or motor engines, liiam Robert Lake, Soutampton-buildings, 
London. — A communication from Joel Herbert \thedd, Providence, 
Rhode Island, U.S., and Stephen Arnold Jenks, :awtucket, Rhode 
Island, U.S. 1st September, 1875. 

8072. A machine and process for PREPARING TaMie and ot ier Fire from 
the Piant STaLks, Charles Carson Cole‘nan, Sar Francesco, California, 
U.S.—1st September, 1875. 

3088. Having reference to ExpLosive Coitpounps and the manufacturing 
thereof, Carl Friedrich Wilhelm Ernst Dittmar, Massachusetts, U.8.— 
3rd September, 1875. 

3109. Imp ts in the facture of ‘wine or Corp, Arthur Waith- 
man, Prestwich, Lancashire.—4th Septem/er, 1875. 

$124. Improvements in Looms for Wr~vine Brussels carpets and other 
fabrics, George Tomlinson Bousfield, Sutton, Su .—A communication 
from Erastus Brigham Bigelow, Bcston, Suffolk, Maseachusetts, U.8.— 
6th September, 1875. * 





Patents on which the Stamp Duty of £50 has been Paid. 


2649. CoLourinc Matter suitable for dyeing and printing, William 
Meister, Dr. Lucius, ard Dr. Adolph , Hoechet, near 


Frankfort-on-the- e, Gerzuany.—6th ye” 1872. 

2650. Securtnc the Comsustion of Fvet, . John Carter Ramsden 
Lightcliffe, Halifax, Yorkshire.—6th September, 1872. 

ay Do ang ee and Treatinc Human Excrement, &c., Bridge Baron 


» -terrace, Blackheath, Kent.—11th September, 1872. 
27382, —— a William Stableford, Oldbury, near Birming- 
wy 3S fiers to Boots and Sxors, &c., William Morgan-Brown, 


thampton-buildings, Londop,—14th September, , 3872, 


3541. BRamway AXxLe-Boxes, &c., Thomas North, Great Northern Railway 


November, 
2671. AsBEstos Packsna. William Stebbins Fish, Glasgow, Lanarkshire, 
N.B.—9th September, 
2673. Tett-raLE, &c, John Ford, Reading, Berkshire.—9th September, 


1872. 
2674. Morticine Ng: Allen Ransome, King’s-road, Chelsea, London. 


—Oth September, 1 t 
2899. Lanpaus, &c., Frederick Shanks and Robert Shanks, Great Queen- 
street, London.—2nd November, 1872. * 
2683. DEopoRIsiNG APPARATUS, Millington Henry Synge, United Service 
Club, Pall-mall, London.—10th September, 1872. 

2718. Numperinc and Printinc Tickets, &c., Marcus Bebro, Old-street, 
London.—13th September, 1872. 

2723. Recisterinc and Caeckine the Recerrrs of Menies, Henry Alford 
Walker, Manchester.—18th September, 

an Peter M‘Laurin, Glasgow, Lanarkshire, N.B.—20th 

2795. Puatrep Parer Cups, &., Edward yt Bigg and William 
Frederick Hunt, Hill’s-place, Oxford-street, London.—20th September, 


1872. 
2716. Printine a Richard Clay, jun., Bread-street-hill, London. 
2737. Combine Corrox, &e., re Henry settee and James Mac- 


queen, Rolton., —l4 ° 
2988. TREATING Liquors, James Young, Kelly, Renfrewshire, N B.—10th 
October, 1872. 








Patents on which the Stamp Duty of £100 has been Paid. 


3056. Pacxine for the Tupes of Surrace ConpenseErs, &c., David Mar- 
8) ith, Midlothian, N.B.—7th October, 1868. 

2769. Contisvous Expansion Ewnoines, &c., John Stewart and John 
Nicholson, Poplar, London.—8th September, 1868. 

2781. Steam Borers, James Shand, Upper Ground-street, Blackfriars, 


Surrey.—10th September, 1868. 
2814. Packina for Pistons, &c., Edward Turner, Thrissell-street, Easton- 
, St. Philip's, Bristol.—12th September, 1868. 
2810. Mera for AxLes, &c.,'|Henry Brook Woodcock, Low Moor, York- 
shire.—12th Se, , 1868. 
2815. Brusues, William Robert Lake, Southampton-buildings, London.— 
12th September, 1868. 





Notices of Intention to Proceed with Patents. 


1596. Feepinc Carpino Enoines, Edward Taylor Sykes, Huddersfield.— 
30th April, 1875. 

1608. CapsuLine Bort.es, &c., Abraham Martin, Newman-street, Oxford- 
street, London. 

1609. ReoisterInc Cap Fares, &c., Friedrich Wilhelm Nedler, Berlin, 


Prussia. 
1616. Borriina, &c., Liquips, John Edwards, Strand, London.—1st May, 
1875. 


1625. Fitterina, &c., Sewace, Thomas Pape, Great Alfred-street, 
Nottingham. 

1631. “+ "ome Samuel Russell, Gatlin Villa, Shepherd’s Bush.—8rd 
May, 1875. 

1650. “bepomanw0 Looms for Weavino, Charles Rich * 
street, London, and William Henry Beck, Cannon-street, London. 

1652. Inwatina, &c., Apparatus, John Robert Harper, Clerkenwell, 


mdon, 
1659. Moups for producing StergeotyPe Pvates, Frank Trier, Champion 
, Surrey . 

1661. Seaee or Excavatina Apparatus, &c., Thomas Williamson, 
Glasgow, N.B.—4th May, 1875. 

1666. Rarway Communication, Jean Lucien Vispé and Adolf Fredrik 
Hugo Nisbeth, Piccadilly, London.—A communication from Hakon 
B 


runius. 

1667. TREATING GREASE, John Hopkinson, Southfield-square, Bradford. 

1670. FusiBte BoiLer Pivos, Thomas Joseph Smith, North Bow, London. 

1678. Fastentnec, &c., TrREs upon Iron WHEELS, William Stroudley, 
Brighton.— 5th May, 1875. 

1689. MeasurinG, &c., Distances, James Young, Kelly, N.B. 

1693. VENTILATING, &c , CoveR for WATER-CLOSETS, &., Michel Alexandro- 
vitch Popoff, Priajka, St. Petersburg, Russia.—6th May, 1875. 

1697. Tram and Raitway CaRRiAcEs, &c., Edw: Jones, Rochdale. 

1698. Anca and Rake for Furnaces, Edward Newbold, Nottingham. 

1699. PHorocRaPHic CHANGING Box and Dark Sipe, George Hare, Lower 
Calthorpe-street, Gray’s-inn- on. 

1703. Hoox for Sewrsc Macuives, John Keats, Newcastle-under-Lyme, 
and Arthur Greenwood, 8. 

1705. Rotary TooL-HOLDER for Potrers’ Latues, John Gaskell, Burslem. 

1706. InstRUMENTs for Writ1NG or PrintinG, Sofus Emil Holten, Chancery- 
lane, London.—A communication from Rasmus Johan Malling Hansen. 

17:8. PRopELiina Apparatus, Charles Colwell, Southtown.—7th May 
1875. 


875. 
1710. Guass and Ceramic SupsTaNces, Paul Raoul de Faucheux D’Humy 
Southampton-street, High Holborn, London. 
1714. Sopa, James Mactear, Glasgow, N.B. 
1716. Urtitistnc Parts of HEALDs which have been used in processes of 
weaving, Henry Booth, Salford, and Robert Watson, Manchester. 
1718. Fine-LicHTERS, Joseph Sawyer, Alma-street, New North-road, 


mdon. 
1719. Insutatinc ELectric TELEGRAPH WiReEs, Frederick William Ewen, 
Manchester, and George Frederick James, Salford.—8th May, 1875. 
1730. Looms for Weavina, Ferdinand Henry Ziffer, Manchester. 
1733. Steam Enotnes, Robert Duncan, Madeley. 
1735. CARRIAGE WHEELS and Ax.Es, Alfred Vincent Newton, Chancery- 
e, London.—A communication from Robert Winslow Davis, Albert 
Clark Griggs, and Ruth Anna Pusey.—10¢h May, 1875. 
1745, EXPREssING or SEPARATING Liquibs, &c., John Hill, Blantyre-street, 


en. 

1749. Lerrer-Boxes, &c., William Stanley, Pentonville-road, London, and 
William John Hale, Margaret-street, Cavendish-square, London. 

1758. TrEaTING PHospHaTEs of ALUMINA, Manning Prentice, jun., Stow- 
market.—llth May, 1875. 

1773. Drawinc and Exrractixe Nats, &., Arvid Henry Elliott, New 
York, U.8.—A communication from Marischal D. Couverse.—12th May, 
187: 


4 a h hy 
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1790. CENTRIFUGAL Pumps, John Jameson and Anton Georg Schaeffer, 
Akenside Hill, Newcastle-upon-Tyne.—A communication from Conrad 
Tegnander.—13th May, 1875. 

1791. PHotocrapHic Apparatus, &c., Ly ae iw, Horsley-road, 
Rochester.—A communication from Jean Baptiste David. 

1806. Recovertnc Brewers’ Wort, &c., Horace Tabberer Brown, High- 
street, mane ggg 4 —— a. 1875. 

1836. BEDsTEADS, ohn Key, Birmingham. 

1840. Smoxino Pipk, ‘Thomas Harman Keble. M te.—19'h May, 1875. 

1967. ANTI-INCRUSTATION BaTTertes for Borers, William Morgan-Brown, 
Southampton-buildings, London. — A communication from George 
Crompton.—29th May, 1875. 

2200. eos for Weavine, William Morgan-Brown, Southampton-build- 
ings, London.—A communication from Theodore Ayrault Dodge.—15th 
June, 1875. 

2234. ‘Hanorxa or Fitrtno Brake Biocxs to Ratiway VEHICLES, &c., 
Adam Burdess, Coventry.—17th June, 1875. 

2261. SUSPENDING and CoNTROLLING the Motions of Bertus, &c , William 
Morgan-Brown, South ton-building ndon. — A communication 
from Thomas Pownal Ford and Thomas Scott Dick.—2lst June, 1875. 

2289. CurTina, &c., Stanpinc Timper, William Stewart James Horne 
Munro, Nettlebed.—23rd June, 187. 

2383. VaLves, &c., for Stream and other Motive Power Enaines, Henry 
Edward Newton, Chancery-lane, London.—A communication from Jean 
Molard.—30th June, 1875. 

2435. RerriceRators, George Severn, Sutton.—6th July, 1875. 

2493. MANUFACTURING Frere from Woop, &c., James Noad, Plaistow.— 
10th July, 1875. 

2563. Lock1na the Pornts of Raitways, James Livesey, Victoria-chambers, 
London, and John Edwards, Cassland t, South Hackney, 
London.—17th July, 1875. 

2757. Nas, William Maddock, Birmingham. 

2772. Liquip Meters, Benjamin Joseph Barnard Mills, Southampton- 
build: London.—A communication from Hiram 8. Maxim.—5th 











Aw , 1875. 

2779. yes Raitway Cars, William Morgan-Brown, Southampton- 
buil i. es communication from Alonzo Stockbridge : 
—6th August, 1875. 

2783. NUMBERING, &c., — and seer like articles, Robert Wilson, 
Woodville-grove, Stoke Newington, London. HM 
2792. AXLE-BOXES, William George’ Beattie, Nine Elms, Surrey.—7th 

August, 1875. 

2796. Sureps, Alfred Longsdon, Crown-buildings, Queen Victo 
London.—A communication from Alfred Krupp.—9th August, 1875. 

2810. Horstine, &c., Buitpisc MaTeRiats and other heavy w its, 
Henry Batt, Victoria-road, Kentish Town, London. —10¢h, August, 1875. 

2835. Stoppers for BoTTLes — ugust, 

2838. oe yp and Pistoxs, W George Beattie, Nine Elms, 
Surrey.— ugust, 

2879. Steam Enoine GovERNors, Adolphus Sington, Manchester.—A com- 


munication from Adol; 3 
2881. Frxina TaPer Fiancep Tuses for Borters, Charles John 
and John Manchester.—16th August, 1875. 





Henry Beckwi! . 
9889, AtracHiNG Hegta to Boots, 2, William Morgan-Brown, South 
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Serr. 17, 1875. THE ENGINEER 207 
_ thus trouble and wear thereto. One side of this disc carries a series of steel 
— a a A communication from James Wilson, vue oa from the needle, and 8 ar ce ot wites te the ow at _ aedeaton 
2930. Drawine ReTorts, James Steel, Glasgow, N.B. in some cases, its the of machine propelled in | suitable acute angle ; face of the disc forms a gauge plate. In other 
2932. Lips or Covers CHAMBER UTENSILS, &c. Stephen Dixon, | the y the thread and injures machine ; | than domestic machines the cut of the cutters may be made ajustable; to 
Nottingham.—20th August, 1875. c , * | and for this purpose it is also eq a to other sewing alicw of tide the tnventer sessaess the guage fas of the dine tn Sront of 
2947. Lirepeats, &c., John Elliot Henley, Shoe-lane, London. — 2lst each of the cutting plates, end places ts See 
: 1875. 711. Disrrrsvttsc ARTIFICIAL Manures, D. Jacob, Maryborough.—Dated ome ee. — : parted to ere estiern iy tines 
= psy nates jad. Y, 1875. bevel or ow of each cutting and to it the same 
- ae Oe A trough perforated bottom, having a lateral motion imparted to Kn fy - pep F my EO 
2986. ate a May Fae of Sream, Water, and oth a = mane te Se8 Cate Cary ee makes a bevelled slot or opening in the disc through which any wedged 
fuids, Janes Mallinson, Wel 25th August rales cane er | ‘712. Preservina Lire at Sea, J. 7. Goudie, Glasgow. — Dated 26th lec & Serted by Cho eaneneens plese ont ty Sho came one Above 
2991. Cuurns, Thomas De V: , February, 1875. bed plate and at the cutting side of the disc the inventor places a 
2998. Skares, &c., Arthur Henry Robinson, This invention consists in forming one or more airand com- | metal hopper for holding the bene in position for being cut. For the 
3008. Srorrma Mortons, John Globe Works, Accrington, and pameeueste te Eee Guat, Reh coat or overcoat, or Of & | more effectual reduction of the bone the inventor places underneath the 
J , A —26th August, 1875. : a oe ae eee air Ce tan ao “4 bedplate a series of corrugated rollers, the ions of which are 
200, Caamene ings, John Percival Haslam, Bolton.—28th August, screw vaive mouth-plecs The t is i fixed rox the waist cleared from Remedy we hy J ape gone ee — 
LEARING a are proposes , 
iloumader Weiville Clark, Chanesry-lane, Lendon.—h coasmunication pee ad noparatet ee ea oS ares ST Stun and the pulverising apparatuses separate machines when so required 
from John Savage Hawley.—3lst August, 1875. beg . ~ong coouved by | 728. Bawxers’ Cueques on DRarts, 4. Cooper, Battersea.—Dated 27th 
3066. Looms for WEAVING, William Crabtree, Bradford, and William | * ™2ning cord, or in any manner. In case Februa 
Hanson, Ovenden, near Halifax. P Person wearing such garment, by simply blowing sufficient tir teralicd | _ This invention relates to cheques used in that description of banking 
3070. Liqguip Meters, William Robert Lake, Sout! ton-buildi ad above , is kept afloat by yancy wherein a receives in ex: certain sum de 





and Stephen 
, 1875. 
Carl Friedrich Wilhelm Ernst Dittmarr, 


ion.—A communication from Joel Herbert Shedd 
Arnold Jenks. —1st 
3088. ExpLosivE ComPpouNDs, 
Massachusetts, U.S.—3rd September, 1875. 
3124. Looms for Weavine, George Tomlinson Bo.sfield, Sutton.—A com- 
m' from Erastus Brigham Bigelow.—6th September, 1875. 


All ha an Saheness te eopeting any aunt such applications 
should leave parti: in writing ir objections to such applications 
ee of Patents within twenty-one days of 
ts : 
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«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London . 








ABSTRACTS OF SPECIFICATIONS. 


696. Meters ror Liquips, J. Quick, jun., and J. W. Restler, Great George- 
street, Westminster.—Dated 25th February, 1875. 

Two pistons connected by a rod are moved to and fro under pressure of 
inflowing water after acting upon valves fitted in a part of the casing. 
697. Swinc Bripces, A. M. Rendel, Great George-street, Westminster.— 

la wt 2ith February, 1875. 

This provisional specification describes a swing bridge which may be 
but little longer than the channel to be bri over ; this is effected by 
placinz an open framework or a pontoon under the bridge intermediate 
of its ieugth and provided with rollers to run on arolier path at the 
Lot om of the channel ; and also describes means by which the bridge, 
when in posiuton for traffic to pass over it, may rest upon solid supports, 
and by which, when the bridge is to be swung toone side, it marke set 
free from the supports upon which it previously rested. 

698. Hanaina, Orentne, CLosinG, AND SECURING SLIDING Winpow SASHEs, 
Seereaye AND Doors, F. Cole, South Hackney.—Dated 25th February, 

This invention consists, First, in improved arrangements and combina- 
tions of serews. nuts, and gearing applied to sliding sashos, sliding 
shutters, and sliding doors, for hanging, opening, and closing the same, 
and whereby they are firmly secured when closed and kept in any i- 
tion to which they may be opened. § dly, in the application and em- 
ne po of an endless chain and pulley arrangement for hanging, slid- 

ng , Shutters, and doors. 
699. Looms ror Weavina, J. Lomax, Leyland, and W. Atherton, Preston. 
—Dated 25th February, 1875. 

This invention relates, First, to pattern chains used in looms for weav- 
ing fancy or pattern fabrics, and consists in an improved mode of 
fastening the snugs, knobs, buttons, or proiecti to the cross or 
bars forming the links of the chain carried and travelled by the 
chain wheels. Instead of placing the snugs or knobs in square holes in 
the lags or bars and fastening each by a screw fitted toa screwed hole in 
the snug, circular holes are made in the or barsand fit into them 
round or projections at the bott of the snugs, and hold the sn‘ 
firmly to the bars = a rod which passes through a ole in each round 
or projection, and also through snugs or projections at each end of each 
lag or bar, and is kept in its place by a pin, bolt,or key. Another part 
of these improvements consists in the employment of springs connected 
to treadles worked by the pattern chain, thereby preventing any strain 
on the healds and warps. 


7OL. Tension Mecuaniso, J. J. Schulz and T. Clay, Coventry.—Dated 25th 
February, 1875. 
The object of this invention is to obtain an automatic adjustment of 
the tension put on warp beams as their diameter decreases. 


702. Cuttinc, Dressinc, PLanine, TuRNING, AND SHapine Stove, J. D. 
Brunton, Kentish-town.—Dated 25th February, 1875. 
This invention ists of imp’ in the method of applying 
~—_ cutters to the cutting, dressing, planing, turning, and shaping 
stone, 


705. Neeptes, F. Wirth, Frankfort-on-the-Maine.—A communication from 
Hi. F. Neuss. Aix-la-Chapelle.—Dated 25th February, 1875. 

The said machine rests on a foundation stone ; it has a block and frame 
of one and the same piece. On the block there is an anvil. which may 
be exactly adjusted by means of four screws ; one half of the matrice is 
joined in the anvil, the other in the hammer. As new and particular in 
a inventor considers the manner of guiding the needle 
8 " 

706. Proretitinc Canors anp Row-boats, BE. Land, Manchester.—Dated 
26th February, 1875. 

The inventor makes a joint in the scull, which is mounted in two sets 
of bearings or row-locks, so that the rower can face the point to which he 
is rowing. The scull or blade may revolve to effect the feathering. 


708. Dressinc anp Dryina Corn anv Seeps, J. Sainty, Wisheach.— 
Dated 26th February, 1875. 

This invention relates to the saving of labour by means of self-feeding 
elevators ; the feeder is placed against the corn heap ; the corn or seed is 
screened up to the feeder ; the feeder regulates the corn or seed unto the 
elevator, and conveys it into the dressing ine; when dressed, it con- 
veys the corn unto the elevator at the opposite end of the machine, and 
deposits it into the bag or sack. The inventor prefers th 
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6 corn or 
be elevated by a series of elevating strips, to allow the air to have its 
drying and purifying influence upon the corn or seed. By this arrange- 
ment the corn or seed is kept in an agitated state before tt is deposited 
into the sack. He introduces the ers for the purpose of 
any obstruction on the riddles or screen, and allows the cern or seed 





= through the riddles and screens more freely. By means of 

ttice regulator, working in grooves at the mouth of the fan, it can be 
arranged so that the smallest seed can from dirt and chaff, 
and ordinary of and se a jointed 
connecting rod attached to an angular or T-sha} joint, wi is con- 
nected to the eccentric of the ine, P , isa 
saving of labour and expense, which give the riddles and screen 


necessary motion. 
‘709. Steam orn Hanp CincutarR Saw AND Banp Saw Bencnes, F. W. 
Reynolds, Southwarx-street, London. —Dated 26th February, 1875. 
By means of su , and a cross shaft attached to the central shaft of 
the machine, the feeding apparatus is greatly strengthened. 
Te, Seems Macuines, J. Warwick, Manchester.--Dated 26th February, 


oes siprina haley apple Ot ten cotey 


portion, and thus many lives are saved. 

718. Treatment oF AURIFERO0U8 AND OTHER Ones, D. G. Fitzgerald, 
i —Dated 26th February, 1875. 

The invention relates to the treatment of ores or oxidisable 


‘het: 


for a 
with a definite money value, 


depositor 
te value of all the cheq equal to the sum , 
‘Asording to the present 1 such ch are each marked with 








in a conv vessel containing nitric acid, or this acid in admixture 
with other mineral acid. By means of a tube communica’ with the 
external atmosphere, air is forced or drawn through the mixture of the 
oxidisable su ce and acid, Heat may, if n , be ne to the 
mixture contained in the conve: vessel, which inttor connected 
with a receiver in which any vola‘ acid may be cond d. This 


a definite value in one corner in the manner of a coupon, and if the 
depositor desires to issue a eens for an amount greater than the value 
marked thereon, he detaches the corner or corners marked with the 
money value from one or more of the other cheques and attaches the 
same to the first-named chegue. Or a foil impressed with a number of 
separate money values in the manner of coupons, is issued with the 





receiver is, b: pee par connected with the lower portion of the con- 
verting vend such a manner that the condensed acid may be allowed 
to flow back into the latter. The receiver is connected with three or 
more Woolfe’s bottles, or other equivalent vessels, respectively —— 
substances, by which the vapours, such as nitrous acid, peroxide o 
nitrogen, which have escay condensation in the receiver may be 
observed. 


7165. Gexeratino AND INFLAMING GasEous Vapour, & Trotman, Stow- 
Dated 26th February, 1875. 
This invention has for its object an improved method of he em | 
spirit or other hydro-carbon fluids, or highly volatile oil, an 
by lamps or other illuminating a tus 
through , Which, drawing the oil or 
spirit from the wic the lamp, vaporises it by its own 
conserved heat, and ts itin a g form to the burner through 
the perfurations of which it has to be pass to be externally inflamed. 
716. Rotter Skates, J. Romanes, Worthing.—Dated 26th February, 1875. 
The invention consists in mounting at each end of the skate a roller, 
and in the centre of the skate on « transverse line a pair of rollers of 
smaller diameter, the axis of such of rollers being carried by a spring, 
so that, when running in eye e, all four wheels bear on the ground; 
8 





but, when the weight of the ter is thrown on to one side of the skate, 
the two wheels and one of the smaller wheels bear on the floor, the 
second s) er wheel being raised from the ground. 


717. Natts ror Boots anp SxHogs, B. Derigny, Mortimer-street, Cavendish 
square, and EB. Tatlon, Oxford-street.—Dated 26th February, 1875. 

The heads of the nails are made much stronger the shanks, and 
the length of the shank is notched or cut in the sides, in order to retain 
them firmly in the leather. The instrument employed to pierce holes for 
the nails is made of any suitable length, and has at its acting head the 
diameter of the length of the nail heads, and has the form of the head of 
the nail. 

718. Antiricta, LeatHer orn Ciotn, G. E. Block, Marylebone-road, 
London.—Dated 26th February, 1875. 
ificati a thin sheet of cork is 


According to this provisi Y » 
coated on both sides with japawned cloth, canvas, thin leather, or such 
like fabric, the fabrics and cork being united together by skins or mem- 
branes of india-rubber, which will stretch or bend in any direction, and 
yet always return to its original form without breaking. 

719. Hypraciic Macuinery, B. Walker avd J. F. A. Pflaum, Leeds.— 
Dated 26th February, 1875. 

This provisional specification describes passing the chain which is 
attached to the hydraulic ram over a ide pulley, and so toa skeleton 
pulley or drum, which is so constru that its effective diameter, or its 
diameter where the chain takes its bearing, can be increased or diminished 
at pleasure. If the loads with which the crane is —_ light, the 
skeleton drawn is so adjusted as to have a large effective diameter. and 
the traverse of the ram will then be short by comparison with the lift of 
the load. On the other hand, if the loads be heavy, the skeleton drum is 
adjusted to a small effected diameter, and then the ram will traverse over 
a longer distance. In some cases the same economy is attained without 
the use of a skeleton drum by the use of two cylinders and rams. Im 
pro its in B ingot cranes are also di bed. 

720. Srixninc Mutes, S. Catlow, B. Blackburn and R. Parkinson, Colne. 
—Dated 26th February, 1875. 

This relates to the mangle-wheel-mule, the object being to produce a 
better cop. They effect this by having theo rdinary quadrant rail, which 
heretofore has been a fixture, so constructed or applied as to be capable 
of moved endwise by means of a screw 't operated by a ratchet 
or catch wheel and catch or pawl hinged on a lever, which is actuated by 
another lever receiving tory motion from a connected to the 
the mangle wheel, so that at each rotation thereof motion is given 
to the said screw shaft and then to the quadrant rail, whereby a more 
uniform tension of the yarn is obtained. 

721. Gas-Stove, L. Van der Kelen, Brussels.—Dated 26th February, 1875, 

The air chamber is made of a conical form in order to present a 
surtace to the action of the heat from the burner which is of a novel con- 
struction, and the air introduced into this chamber will be thoroughly 
heated before it passes into the apartment. The upper end of the air 
chamber is left open, but an ornamental perforated cover may be adapted 
to the outer casing. 

"722. Worxine anp Loapina Coat, W. Firth, Burley-rood, near Leeds.— 
Dated 26th February, 1875. 

This provisional ication describes an arrangement for giving a self- 
acting forward motion to coal cutting machines in which the cutter 
receives a reci; ting motion from an air engine. An arrangement is 
also descri! for working coal 4 drilling and afterwards pressing or 
forcing it down. An arrangement for loading coal is also described. 

723. Disinrectixc, Deoporisine, DisinTeGRATING, AND DesiccaTING 
ANIMAL AND VEGETABLE Matter, J. Coz, Great Grimsby. — Dated 
26th February, 1875. 

According to this invention the matters or substances to be treated are 

tated by ey constructed knives or stirrers borne on a shaft in a 
closed cylinder into which deodorising agents together with steam and 
hot air are injected. 

724. Opranina Motive Power From F iutps, 0. Reynolds, Manchest r.— 
Dated 27th February, 1875. 

It consists in the construction, , and arrang 
turbine apparatus for o| motive power, which will utilise the 
largest pressures of fluids to the fullest extent while keeping the revolving 
speeds within practicable limits, the ordinary form of turbine being —_ 
available for comparatively low pressures owing to the inpracticable hig 
speed required ; and the object of the invention is acoomplished by 

ion 
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ar so that the fluid will pass through ly 

passages in several turbines in succession, im a part of its force to 
each until entirely expended and thus g down the rotating aoe 
within practicable limits while utilising full power of the fall or 
pressure. The improvements in and f fluids consist in 
using similar mechanism to that employed for o ing motive oped 
but arranged to act in the inverse order, so any required lift or 


stat 





P may d, which would be impracticable 44 ordinary 

centrifugal mechanism. The improvements further consist in the con- 

struction of turbines by making them somewhat similar to the ordinary 

fan, the motive fluid passing through in the reverse direction to that of 

air through an ordinary fan. 

725. Wixptnc or Spoottnc Tareaps or Yarns, H. Shanks, Glasgow.— 
Dated 27th February, 1875. 

The features of novelty which constitute this invention are : First, 
Winding or spooling the thread or yarn into the form set forth. Secondly, 
the arrangement or construction of the mechanism, and particularly that 
for producing the varying motion of the building rod. 
me. Dissotvive Gums, W. F. Pitchford, Belsize-square. -Dated 2th 


, 1875. 

The essential points of this invention relate to improvements in dis- 
ackving quem ccpe) ent cthas eet qumoent consists in treating such hard 
gums with fusel or with 
oa the ody 45 applied to the in fien but 

ie same may to any convenient manner, 

poy m should be reduced to tolerably 

fine proportions the derivatives of the 

same are applied thereto and the and fusel oil or the derivatives of 

the same are kept in a state agitation the gums are then 

dissolved. 

727. Corrine, Repucine anp Potvertwine Bones, 7. Bradford, High 

London.— Dated %7th February, 1875. 


ttahla £ 4 





consists of a simple arrangement applied e fly-wheel of the shine, 
whereby the spools can be wound without either turning the machine or 





‘ing supports a bed plate, in the centre of which a circu- 
lar metal disc (carried by bearings cast on the bed plate) rotates at right 


readily | 








ques an P detaches one or more coupons from the foil and 
attaches the same to the cheque of which he wishes to increase the value. 

Or two or more cheques are formed into one sheet of paper and are 

grouped so as to have a number of coupons common to all, so that any 

eque can be detached with any number of the coupons adhering 
thereto. The impro its are al licable to ch other than 

bankers’ cheques, tallies, labels, &c. 

720. Axtes ror Raitway Waocons, W. Morgan-Brown, Southampton- 
buildings, London.—A communiation from J. Vigline and J. Donna, 
Turin. —. 27th February, 1875. 

This invention consists in applying to the journal or axle bearing of 
railway carriage axles, which when axle is worn, can be removed and a new 
one substituted; the axle body itself therefore is protected frum any 
wear. 

781. Discuaroinc Catcinep Ores, J. Hall, Chacewater.—Dated 2th 
February, 1875. 

The calcined ore falling from the furnace is first sifted and the finer 
portions conducted yy a tube py means of a screw conveyor into a 
wetting chamber, where it is cooled by a stream of water. The mixture 
of ore and water next to a separator, the fine ore being conducted 
to the buddle and the larger portions to be restamped, as are also the 
lumps rejected in the first sifting. 

‘732. Removine Smvu1 yrom Wheat ayp Grain, P. Van Gelder, Vryenban, 
near Delft.—Dated 27th February, 1875. 

This provisional specification describes an apparatus consis of a 
frame supporting a hollow cylinder of natural or artificial stone, Within 
this cylinder revolves on a vertical spindle a hollow drum made of iron 
or steel | ey | or wire ; the grain is admitted in the space between the out- 
side of the drum and the inside of the stone cylinder, and is introduced 
at the top of this space. A horizontal fan or ventilator fixed on the same 
vertical spindle eo a strong air draught, which is conveyed through 
a tube or tubes to the bottom of the space between the cylinder and the 
drum. The inside of the cylinder is provided with helicoidal grooves. 
733. Stream Borers, R. 8. Walker, Gresham House.—Dated 27th February, 

1875. 


This provisional specification describes a boiler consisting of a cylindrical 
shell made in sections bolted together. Within the shell are series of 
a boxes, one over the other ; they are connected together by 
short junction pieces. The lower box contains the furnace, and those 
above it vertical water tubes. 

746. Curomartes or PotasH anv Sopa ayp THEIR Bicnromates, J. White, 
Fleet-street, London.— Dated lat March, 1875. 

This consists in slaking lime with sulphate of potash in solution, and 
adding chrome ore to this mixture. 

762. Lamps ror Siovatuina, W, Morgan-Brown, Southampton-buildingas, 

—— communicotion from H. H. Doty, Paris.—Dated 2nd March, 

1875. 

This invention describes a lamp 
glasses or lenses or a reflector; when 
thrown upon two different points. 
763. Corkscrews, E. Wolverson, Birmingham.—Dated 2nd March, 1875. 

According to this invention the cross handle of the corkscrew is Joose 
and works between two collars on the stem of the worm. The vpposed 
faces of these collars are made into toothed ratchets, with one or the other 
of which ratchets a corresponding ratchet on the upper or lower face of 
the handle may be engaged, and when engaged a backward and forward 
twisting motion of the handle gives rotation to the stem, and causes the 
worm either to advance in or be withdrawn from the cork, the motion of 
the worm being effected without loosing the handle. e = ag 
of described may be applied to screw-passers, augers, screwdrivers, 
other similar hand tools which in use have a rotary motion communi- 
cated to them. 

772. Srrinc Wasuers, J. W. Grover, Victoria-chambers, Westminster.— 
Dated 3rd March, 1875. 

This invention relates to the manufacture of spring or elastic washers 
such as were described in the specification to a patent granted to the said 
inventor on the 3rd of April, 1873, No. 1230. According to this invention 
a piece of metal rod cut to length with bevelled ends is inserted between 
a mandril and the edge of a disc and between two helical faces which 
are er by a screw, and the disc being then made to 
revolve round mandril, the piece of rod is coiled into the form of a 
helical washer, which drops out of the machine on relieving the side 
pressure. 

786. Laur Burners, W. 7. Sugg, Vincent-street, Westminster.—Dated 3rd 
March, 1875. 

This invention relates to paraffine oil burners, and consists, First, in 
making the wick holder or wu part thereof of porcelain, steatite, 
glass, or other non-heat condu material, or of making slite on the 
2 eee ee or of severing the wick tubes and joining 

m together by wires, leaving an intervening space between the u 
and lower part of the wick holder. & dly, in sur ding the wick 
holder with a case or gallery wherein are ie, and so 
arranged that while one current of air to the flame through the 
central tube, another passes up outside the wick case and between it and 
the cone to the exterior of the flame. In addition te these currents, by 
the attachment of an upper gallery, another current of air is induced to 
up outside the cone and between it and the chimney. By the 
—" of these improvements a greatly increased light will be the 
result. 
‘705. Sockerrep Pires or Ciay, R. C. Robinson, Preston.—Dated 4th 
March, 1875. 
This invention consists, First, in the employment of the elastic force 
air displaced an: p din the die or mould by the entering 
clay, for the purpose of assisting in the removal of the socket part of the 
pipe from the dye; and, Secondly, in the application and use for this 
any of wire netting in connection with wire gauze for the lining of 
e die. 
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for signalling with sliding coloured 
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fe plate or 
strip carried by the inclined feeding tube and +t the same time lifting 
the nose end of the feeding tube from the lower cutter. be pene om 
semi-rotation of the feeding tuve is produced by a worm and worm wheel, 
the latter being driven by a rocking shaft from the main shaft of the 
machine ; and the lifting of the nose end of the feeding tube is effected 
by testins queving at 6 cam Sensing agin» eee ee ra 
sue Seeeey Saeeees is carried by an adjustable support in front of 


820. WXsarve on Ansorsine Gas on Varours anp DistiLiine Liquips, 
W. L. Wise, Buckingham-street, Adelphi.—A communication from 8. 
Solvay, Brussels.— Dated 5th March, 1875. 

closed tank or reservoir divided into com- 


steam tubes or pipes ex jownwards, and by their lower ends, which 
are serrated, dip into the liquid pi; 
thereto. The liquid is fed into 
which the liquid is kept constan' 
suitable valve. The said liquid passes from 
ratus consecutively through each of the com’ 
into each of the liquid pipes, and beiug projected 
of steam or gas issuing from the steam or gas pipes. 
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846. Sroves ayy Five Pires, H. J. Kennard, Upper Thames-street, London. 
—Dated 8th March, 1875. 

This invention relates to the septation to stoves and flue pipes of 
internal ribs’ or gills exposed te fire or hot products of combustion 
to absorb heat, as well as external gills for gi it off. For stoves to be 
used as open fires or as close stoves, a blower or it is made with hooks 
to be hung as a trivet with an air valve in its lower part. 

908. Comrosrrion To Be ApPLiép To Sueep, F. H. M'‘Leod, Glasgow.—Dated 
11th March, 1875. 

The novelty of this invention consists in the employment of the 

following ingredients, and in about the given for the produc- 


tion of a composition or “ dip” for di vermin on sheep, and for 
protecting them therefrom ; viz., about 21 parts, by weight, of tallow or 
other fatty or saponifiable substance ; 24 parts of light tar oil; 10 parts 


of yellow tar oil ; 29 parts of alkaline “lye,” ic soda, or caustic pot- 

ash ; 8 parts of rosin; 5 parts of carbolic acid, and 3 parts of cresylic 

acid, 

1445. Furnace ror Mevrino, W. Russell, Lydbrook.—Dated 21st April, 
1875. 


This furnace is a much quicker and better mode of melting brass and 

ay iron than that at present adopted and in use. The same constructed 

on the scale of the accompanying plans will melt from one hundred to one 

hundred and twelve pounds. 

2163. Caeckine Receipts AnD Payments or Montes, EB. Lofts, Cambridge, 
—Dat 12th June, 1875. 


& padded plate on which bed can be placed and be wound up level 
the top of the bed by a belt or screw arrangement. 

7. Bi , 4. Smith, Stratford.—. lst March, 1875. 
Macording’ t the above invention metal or other ferules have top 
anges, 


748. Castors, B. Edwards, Chancery-lane.—Dated 1st March, 1875. 
This invention consists of forming the wheels for castors of cu 
plates of the shape described with or without interna! filling or stays and 
tubular bushes. Also of forming such wheels in two parts, each struck 
up out of a single piece of metal with and web, a bracing washer 
between them, and a tubular*centre holding them . Also of 
making castor wheels or pulleys of two similar parts divided on a plane 
neemng rom the rim, the two being stamped or struck out 
separa’ and then attached er. Also of forming the horn for 
caster whede with the bearing for spindle made by drawing down the 
metal in making the necessary aperture. Also of forming the bearing 
for the spindle in such horns by inserting an eyelet init. Also forming 
the v. l pin hole in English horns for castors rolling the plate 
round, so as wo forma tube. Also of forming the socket, in which the 
pin of any castor works, and the plate, which carries the socket, of one 
piece of metal by stamping. Also of forming the socket by rolling and 
attac! it to a separately made plate. Also the arraugerront, in any 
castor, of three or more antifriction rollers revolving between the plates 
of the socket and the horn, and having a loose washer with suitable 


the holes in the and out the arms cross 
the holes and fasten the plitare. By closing Pa Png Be, 


the 
drawn through the holes in the sleeve itaire 
Te, Soop teem, J. H. Johnson, Lincoln’s-inn-jields,— Dated 2nd March, 


in 
such position that the close i ee of each hook covers the open part of the 
fon — ihe “< po crossed, th rien 
loop and the swell are loc r, or not , thus an 
opening between the loop and sw md — Bm 


of 
elastic material com of | swell, and two hooks or close eye, and 
opening and closing Geo chastity oF costthemey of the material. It is 
pro; to make these snap hooks with the arms crossed or locked 
together bet the loop and swell, as well as between the swell and 





recesses to keep the rollers at the proper distance apart, or of an 
hamber formed in the socket plate for the same purpose. 





Jevt, 


The features of novelty in this case consist in checking the and 
payments of monies in shops and like places by mounting on a revolving 
rim or hoop a number of strips of writing paper, on which the several 
amounts of money dealt with are recorded in succession by the operator ; 
the said revolving rim is ted on or attached to a toothed wheel 
inside a box, which wheel is operated by ascrew fitted onan axle, the said 
axle being turned by a handle outside the box, which handle also secures 
and liberates the till door ; the same operation also rings or strikes an 
alarm bell within the box, and ses the recorded amount of money 
dealt with beyond the power of the operator to alter or deface it. 


2953. Brercu-Loapinc Fire-arms, N. King, Hartford.—Dated 28rd 
August, 1875. 

This invention is an improvement particularly adapted to the breech- 
loading ‘“‘sharpsrifle.” A bar or bolt is set in an oblique slot in the side of the 
vertically moving gate or slide, which cleses and uncloses the breech end 
of the barrel, having limited play therein. This bar or bolt is cam 
me pen and when the gate is moved down is pressed back, and pressin 

yack presses on the face of the hammer and throws the hammer Pack til 

it catches in the safety notch.” The hammer is similarly sct back to the 

“ safety notch” when the gate moves up, if by chance the hammer be 

then down. A modification is shown, when the bolt or bar is combined 

with the cartridge extractor. 

2997. [ron Surps or Vessexs, A. M. Clark, Chancery-lane. - A communi- 
cation from R. Powell, Washington.— Dated 26th Auguat, 1875. 

The objects of this invention are, First, an improved plan of constructing 
the hulls of iron vessels so as to have a fair and smooth outside surface ; 
Secondly, to secure wood backing or filling for the reception of wood 
planking to be covered with copper sheathing, so that none of 
the fastenings will pasa through or penetrate the outer iron plating or 
skin of the vessel, particularly in the portion to be immersed ; Thirdly, to 
lessen the rolling motion of iron vessels with advantage to their speed, 
steering, &c. 

734. Faciurratina tHe Ionition or Gas 1x Lamps, A. Chambers, Maryle- 
bone-road.— Dated lat March, 1875. 

This invention consists in connecting together the several lamps in a 
carriage or train of carriages by perforated pipes combined with de‘lecting 
guard plates, by which flame is communicated from jet to jet when the 
gas is turned on in the perforated pipes, so that all the lamps iu a carriage 
or train may be readily lighted by turning a cock or applying a light at a 
single point, Sometimes an external light is dispensed with by apply- 
ing gas or other lights arranged in chambers in proximity to the 
perforated pipes, so that to light the lamps it is only necessary to turn a 
cock, The cocks of the lighting mains are arranged to close automati- 
cally. 

735. Lasers, 8. Grafton, Birmingham.—Dated 1st March, 1875. 
This invention consists of an instrument to be used in the hand having 
pee or prickers attached to pick up postage or other adhesive stamps, 
xy which the said points or prickers are brought in contact, with more or 
less force, with a resisting surface. A reciprocating motion is produced 
by means of a spiral spring pressing upon a plate to which the points or 
er ge are attached, and which points or prickers freely through a 
xed plate which comes in close contact with the postage or other 
adhesive stamp when sufficient force is exerted, thereby leaving the 
stamp firmly affixed. 
736. Rattway Cuatirs, J. Chatterton, Glossop.—Dated 1st March, 1875. 

The inventor employs an iron wedge, having a recess to contain wood 
packing to hold the rail in the chair. Grooves are formed in the wedge 
and a projection on the chair. A spike is driven into the sleeper, and 
entering one of the said grooves holds the wedge, the said projection sup- 
porting the spike. 


737. Packtnas, J. B. Keirly, Swinton.—Dated 1st March, 1875. 

The features of novelty in this invention consist in combining a 
metallie wirework exterior with the elastic and other descriptions of 
packing used for the glands of piston rods, for packing pistons, and for 
other similar purposes, which is effected by lapping, braiding or plaiting 
these descriptions of porting with thin metallic wire, by preference 
copper, and whereby such packing is rendered more durable, and friction 
s considerably reduced. 

738. Carpine, J. I. Kenyon and J. Kenyon, Blackburn.—Dated 1st 
March, 1875. 

This invention consists in applying a stationary or revolving presser 
roller to the carding rollers or dirt rollers to the fibres and dirt into 
the teeth of the cards. By this means|the carding is imp d, the cl ing 
is economised, and waste is reduced ; also in applying a revolving fan or 
winged layer or perforated roller, through which air is forced to lay the 
fibres on card rollers. 

739. ArtivictaL Furr, J. M. Richards, Southampton-row.—Dated lat 
March, 1875. 

The invention consists in manufacturing artificial fuel by mixing coal 
dust with a resinous substance while the latter is in a cool, dry, and pul- 
verised condition, and then causing a more intimate mixture by subject- 
ing the substances together, and while being agitated, to the action of 

eat. 








740. Looms, B. Shaw, T. Crabtree, and W. Woodhead, Huddersfieid.—Dated 
lst March, 1875. 

This relates to the ‘ a " employed in looms for working the healds 
or harness for ‘‘ shedding” or forming the openings of the warp for intro- 
duction of the weft, and consists in having the shank of ‘the “ jack” 
joint pin square or angular and the hole in that part of the “jack” of 
suitable form, so that the pin will fit therein and so as not to turn round 
in the hole. 

741. Pianorortes, J. Bilis, Bradford.—Dated 1st March, 1875. 

The object of this invention is to construct pianofortes, organs, 
harmoniums, and other similar keyed instruments in such manner that 
music may be transposed mechanically or without mental effort on the part 
ofthe performer, or the necessity of writing the piece to be transposed in 
the required key. This is effected by mounting the keys ona key 
capable of sliding longitudinally or endwise. On the underside of the 
keyboard is a stud passing through a slot in ene end of a lever hinged at 
about its centre ; on the other end of which lever isa catch or tooth capable 
of entering any of a series of notches formed in a suitably placed segment 
plate. The notches in the plate correspond with the number of keys or 
notations used in writing music, that for the natural key or C being by 
preference in the centre ; to effect a change in or alter the key the lever is 
moved a notch or more in either direction. 


708. Capsutes, J. H. Johnson, Lincoln's-inn-fields.—Dated 1st March, 


This invention relates to elastic or flexible capsules intended more par- 
ticularly for containing medicaments, so as to enable the same to be 
introduced into the stomach without having any action upon the organs 
of taste ; and it consists in forming the capsules of a peculiar composition 
of substances, and of an improved mode of and apparatus for producing 
such capsul The capsules are posed of a mixture of the following 
substances in avout the undermentioned proportions, viz. :—About 1 part 
of best gelatine ; 14 of chemically pure glycerine ; 24 of distilled water. 


oases, 8. Notton, Chancery-lane, London.—Dated 1st March, 
1875. 

A guide point is caused to work by an attendant over a pattern, and 
corresponding engraving tools are caused to engrave and reproduce the 
required pattern on the materials to be carved. Two parallel m 
frames are caused to incline backwards or forwards as the position of the 
tools may be required to be changed. 


74 An AnD Gas Enatnes, J. F. Dickson, Leicester.—Dated 1st March, 


The piston rod has a double rack. one to gear into a wheel on the main 
shaft for the upward or downward stroke, and the other into another 
wheel double the size of the former for the downward or upward stroke, 
the latter wheel acting through the intermediation of other wheels upon 
the main shaft, whereby a continuous motion of the main shaft is esta- 
blished without variations of speed. 

7465. Bepsrraps, &. H. A. Hunter, Dalston.—Dated 1st March, 1875. 

A frame is placed under a bedstead, and has a socket, th h which a 

stem passes which can be raised upand down. The top of the stem has 





749. Boxes, W. H. Harrison, Oxendon.—Dated 1st March, 1875. 

This provisional specification describes forming boxes for containing 
tooth powder and other such like powders in such a manner that a 
small quantity of the powder may be applied on to the brush each time 
of using it without spilling any of the powder or moistening the powder 
which remains in the bex. 

750. A Comptnep MULE AND Snutrie Spinpwe, J. H. Le Moyne, Boston.— 
Dated 1st March, 1875. 

This invention relates to improvements in mule spindles, and consists 
in making such spindles in two parts, on the upper one of which the cop 
is spun; after which the inventor detaches the upper part of said spindle 
with the cop on it from the lower part thereof, and secures such upper 
part of a mule spindle with the cop on it in a suitable manner to a loom 
shuttle, by which arrangement the cop is placed in a loom shuttle with- 
out being transferred from the original spindle on which it was spun in 
the mule. 

753. Brakes, A. Burdess, Coventry.—Dated 2nd March, 1875. 

The novelty in this case consists in hones pn | the lower end of the 
vertical actuating rod in the ordinary vertical and lever arrangement 
from the brake-levers, and placing the lower part of such vertical rod in 
independent bearings or guides ; so that, when the hand lever above is 
turned, the said is connected to the said levers by screw or other 
arrang t, and operates the brakes in the usual way; thus allowing 
the application of this method of operating railway brakes by the 
action of the buffer-rods without removing the old brake-blocks or their 
addenda. 

755. Raitway Rairs, H. Smith, Covent Garden, and J. C. Haddan, Briaton. 
—Dated 2nd March, 1875. 

Halving, lapping, or stepping the end of one rail so as to lay horizon- 
tally upon and over the halved, lapped, or stepped end of the ——s 
rail, the said two ends being stiffened and secured with fish plates bol 
to and through the rails. Also the recessing the ends of one rail or of 
both rails, and keying them together by a lock or key, the said ends 
being stiffened and secured with fish plates as before, the key being 
formed on the end of one rail or applied as a separate piece, accordingly 
as one end or both ends are recessed, or the key may be formed partly 
upon one and partly upon the other of the pair of fish plates. 


756. Storrers, N. Thompson, Southampton-buildings.—Dated 2nd March, 
187. 





5. 

Instead of gen wing pieces, each upon a separate pin joint, the 

ends thereof are caused to overlap each other, and are moun upon a 

single pin joint. A tool is sometimes emyloyed to facilitate the removal 

of such stoppers from the articles to which they are applied. 

757. Dovuntixa Woot, 7. Broughton and C. and 7. H. Brigg, Keighley.— 
Dated 2nd March, 1875. 

The object of this invention is to obtain a more perfect preparing, 
spinning, or doubling. For this purpose in place of the ordinary cap or 
fly to aid the feeding on to the bobbin in preparing, spinning, and 
doubling apparatus, the file is passed through one or other number of a 
series of holes with slits thereto in a vg Ra iq depending on the ex- 
tent of tension desired. This ring or ge is formed ona shert tube 
formed with a wharve ; and it is caused to revolve at the speed desired 
by band or otherwise in or upona stationary tube or socket within which 
the bobbin rises and falls as desired. The lower part of this short tube or 
wharve revolves in or is supplied with oil from an oil cup or channel, 
whilst it rests on a hardened ring or step. When a portion of the short 
tube or wharve is formed to revolve in a cnp or channel, that portion is 
externally formed with a screw thread, which is cut in a direction such 
that would cause it to unscrew in its rotation, that is to say, : 4 
this socket with its ring tobe caused to revolve from right to left, this 
external screw would then be what is called a left-hand screw. By this 
means air is in the revolution of this wharve caused to pass down to the 
oil to prevent such oil from rising up the external surface. A correspond- 
ing thread is also formed in the portion of this tube or wharve next the 
socket, or on the corresponding portion of the socket or hollow stud ex- 
cept that, whilst the direction of this thread as applied on the interior of 
the short tube or wharve would be in the same direction as that on the 
outside thereof, when such thread is — on the exterior of the socket 
or hollow stud on which such tube or wharve revolves, it would be in the 
opposite direction. The object in this case is to prevent the oil risin 
between the socket or wharve and the tube or hollow stud on or in whic’ 
it turns and be thrown on the yarn. The spindles are each fixed station- 
ary to their rising and falling rail, and the bobbin tubes rest on friction 
washers on pillars formed to raise the bobbins, so that their lower parts 
may be raised by the lifter rail about to the level of the top of the socket 
or hollow stud and the feed ring or flange. The bobbins and their tubes 
are connected together by pin as usual in cap spinning. These rings or 
flanges and their wharves may be formed of ebony or other hard wood as 
well as of metal. They also apply in the oil eup or channel a ring of felt or 
other suitable material to prevent the too free rising of the oil. 

758. Cour.inas, B. G. Brewer, Chancery-lane, London.—Dated 2nd March, 
1875 


A coupling formed of two spirals screwed into one another auto- 
matically ; when the are pushed against one another, a pawl 
actuated by ahandle at each side of carriage serves to disconnect the 
coupling. 

769. Skates, J. Harrington and D. Watkins, Ryde.—Dated 2nd March, 
1875 


The invention has for its object improvements in roller skates, whereby 
the skater is enabled readily to skate in straight or curved lines without 
putting undue strain on his feet and ancles. 

‘760. ConTROLLING THE MOTION OF VARIOUS KINDS OF MACHINERY, H, 
Defty, Middlesbrough.— Dated 2nd March, 1875. 

The novelty in this case consists in so urranging and fixing two levers 
or series of levers, rods, wires, — and the like, connecting the said 
levers respectively with the tnrottle-valve and hand-gear of steam engines 
that when the moving body arrives at a certain arranged point, the said 
body raises one end of one of the said levers and operates the throttle- 
valve of the engine and regulates the supply or shuts off the steam, and 

by raising the other lever reverses the motion of the engine, 
In the case of locomotives the brake can be — by a similar arrange- 
ment. When mure cor:venient the hand-wheel and werm-screw, or wheel 
and pinion arrangement is used instead of levers. The whole being self- 
acting. For controlling and regulating the supply of steam and the 
motion of engines, the inventor attaches a hand-lever or other suitable 
contrivance to be operated by the person or persons in charge. 
761. RecuLatinc THE FLow or Gas, STEAM, on AiR, W. R. Lake, 

Southampton-buildings.—Dated 2nd March, 1875. 

According je oe — —— ay — ae in a suitable shell 
or casing provi with openings for the ingress and egress of the 
or other seedtiuma an elastle diaphragm, elastic chamber, or a plunger, 
and the inventor secures to the said elastic d ragm, plunger, or elastic 
chamber by suitable gearing a valve which is automatically arranged to 
open and close an orifice or opening in or which shall lead to the supply 
pipe. ° 
762. Fastener, T. Walker, Birmingham.—Dated 2nd March, 1875. 

This invention consists of a fastener having a ring-like body ef an 
elliptical figure by preference, and having jointed to its top #tongue or pin 
wi passes through the opening in the body and terminates a little 
below the lower of the body. This tongue or pin may be raised 
nearly at right angles to the body, or shut down upon the ly, a spring 
retaining it with considerable force in either its raised or depr: 
position. The tongue being raised, the ends of the necktie or scarf are 
ee eS Se body of the fastener from the back to the 

it, and the tongue is shut down. By the shutting down of the e 
the ends of the necktie or scarf are held firmly between it and the body. 
By raising the tongue the necktie or scarf is released. 

‘764. Souirarres, J. Cheshire, Birmingham.—Dated 2nd March, 1875. 

According to this invention, two arms are jointed to the back of the 
solitaire, the said arms being capable of being raised parallel to one 
another or of wee Nee down so as tocross the solitaire. A spnng 

on the heels of the jointed arms holds them firmly either in their 





or expanded ition or in their closed or collapsed position. When 
the arms are closed or brought parallel toone another, they may be passed 


hooks. Each arm may be 
together or 


consists in forming the swell and eye in the plane and the 

same or a different plane, wi e arms crossed or locked together,. or 
not crossed between the loop and swell and crossed between the swell 
and eye. and having the same or reverse positions relatively to each other 
at the crossing between the swell and eye and between the loop and swell; 
and in forming the eye of two hooks overlapping each other, and so made 
that the wu hook is in the lower arm at the cressing between the swell 
and eye and the lower hook is in the upper arm at that crossing ; and in 
forming the hooks so that these ends meet and fit together, thus making 
a continuous close eye capable of opening to receive a ring, link, or other 
article, 

705 Bur Hooks, J. H. Johnson, Lincoln’s-inn-jfields.—Dated 2nd March, 


The improvements embraced in this invention relate, First, in general 
to,snap hooks which have a loop, sides, and close eye, vr hooks standing 
about in a plane at right angles to the loop, and which may be readily 
connected with the rein, strap, ring, link, or other articles to which they 
are applied, and p tran from it by hand, althongh composed of one 
piece of wire or other flexible material of requisite strength and elasticity 
without any spring of a flat, coil, or other shape fastened to or formed in 
the snap hook. In ng out this of the invention according to 
the arrangement the right-hand arm (looking at the loop in a horizontal 
a. 8 sprung up and bent over and across the left-hand arm, which 

sprung down and bent under and across the right-hand arm ; and the 
arms are locked together next to the hooks, which are of oval form, Or 
the arms may be sprung and locked together in the reverse manner, that 
is, the left-hand arm sprung up and bent over and across the cight hand 
arm which is sprung down and bent under and across the left-hand arm. 
The snap hooks may be made without any swell in the sides, and with 
round loops linked ~ 4 at their loops and otherwise similar to those 
hereinbefore described. They may be provided with mf pieces for the 
thumb and forefinger to bear against in opening the hooks ; these pieces 
may be made of metal or other materials soldered or otherwise firml: 
secured to the arms, or they may be made as part of the snap hook itse! 
by flattening or spreading the sides. The ends of the snap hooks _— 
milled upon their entire circumference or otherwise. is invention 
relates, Secondly, to the class of snap hooks and other similar articles of 
manufacture of given form which are made of one piece of wire or other 
suitable material and have a ey two hooks one upon the other, and 
consists in making the snap hook of wire or other suitable material of 
oval form, which imparts important advantages to the snap hook not 
possessed nd any snap hook heretofore made of wire or containing a 
separate spring. This invention relates, Thirdly, to snap hooks and other 
similar articles of manufacture of given form, and consists in making 
the snap or other article of flat wire or other suitable material, and form- 
ing the tongue or spring of the article in one piece with the body. 

‘767. Snap Hooks, J. H. Johnson, Lincoln’s-inn-fields.—-Dated 2nd March, 
187. 


5. 
This invention relates to iw which is more particularly designed 
to make wire snap hooks in which the loop and.sides stand in a plane at 
right angles to the hooks with the arms crossing each other, but the con- 
struction of the machine may be modified wthout changing its principle 
so as to make snap hooks and similar articles of all sizes with or without 
one or mere middle bends in the arms of the snap hook, with the loop of 
a round, square, or other form, and adapted to a strap or link of any 
desired width or diameter, with the loop or the swell in the arms round 
or flattened and made of a round, half-round, oval, square or 
other form, or of other flexible material of requisite strength and 
elasticity. The invention is, however, particularly applicable to the pro- 
duction of wire snap hooks or similar articles in which the arms cross 
each other, or the plane of the hooks is at right angles with the plane of 
the loop or eye, or one hook is exactly concentric with the other, or both 
hooks are of the same size, or in which the arms are respectively sprung 
up and down, preserving the elasticity of the wire. The invention also 
embraces apparatus for f the wire, cutting it into le , and 
milling its ends, which is applicable to the preparation of wire for other 
purposes than snap hooks. 

769. Currina or Tunnets, W. Firth, Burley Wood, Leeds.—Dated 2nd 

March, 1875. 

This provisional specification describes improvements in the mining 
machine described in the specification of a patent No. 2977, 1861. The 
machine is mounted upon a circular table with guide rails upon it. The 
machine is able to travel around the table, and as it travels it cuts a cir- 
cular ditch or groove, isolating a central block of rock. When the 
machine has been removed, the central block of rock is blasted, and the 
operation of cutting is then repeated. 

770. Gas Meters, A. M. Clarke, Chancery-lane. — Dated 2nd March, 
1875 


The inventicn cunsists in the employment of pairs of oscillating gas- 
measuring chambers, dipping in water and working in separate compart- 
ments, the chambers communicating with ite compartments in 
which the gas is caused to alternately flow in and out by slide valves, the 
measuring bers being alternately filled and emptied. Instead of 
slide valves oscillating hydraulic valves of the construction of 
this invention may be used, whereby friction is reduced to a minimum. 
771. Carrripces, A. V. Newton, Chancery-lane.—Dated 2nd March, 1875. 

This invention relates to an improved mode of ape od cartridges, the 
object —— to make them readily accessible to the soldier when in action 
or when suddenly called upon ‘to use his rifle. The cartridges are fitted 
into wooden blocks of a convenient size, having, say, eight cylindrical 
recesses to receive as many cartridges. 

773. Boxssins, A. Freir and F. Fairlee, Dundee.—Dated 3rd March, 1875. 

The feature of novelty which constitutes this invention is the construc- 
tion of the said bobbins in the manner and of the material set forth. 
774. Rats, R. Searle, Hackney.—Dated 3rd March, 1875. 

The invention consists in the use of a key passing through the ends of 
rails by openings formed in each, whereby the pressure upon the end of 
one rail is communicated to the end of the other rail, so that the ends of 
two rails in con junction are dep d equally at the same time. The 
invention also relates to fixing fish-plates by means of keys of a wedge- 
like form. 

776. ReGcuLATING THE FLow or Liquips, Sir F. 8. Gooch, Upper Grosvenor- 
street.— Dated 3rd March, 1875. 

The invention applies to cases in which, as in brewing operations, it is 
desirable that the liquid under operation be progressively cooled in such 
manner that at the Page of delivery it may be kept at about the tem- 
perature desired. invention relates to imy d arrang ts of 
electrical means by which to render this regulation self-acting. For this 
purpose, in the case of the operation of brewing, one 6r more electro- 
thermometers are applied in the tun or in the pipes or passages | 
thereto, such electro-thermometer or thermometers being in connection 
with an electro-magnet or magnets of comparatively power placed 
in position to operate upon an armature or lever or levers, by w! con- 
tact will also be formed with another wire to cemplete the circuit to the 
poles of a ae gg magnet, the armature of which operates to con- 








trol the flow the liquor under operation in its passage through the 
refrigerator or the flow of the iting media, so as to vary the one to 


the other, and thereby obtain the red temperature. 
776. AccomvuLatine Hyprostatic Pressure, L. Mesdach, Paris.—Dated 
8rd March, 1875. 

According to this invention an “‘ accumulator” is constructed with the 
cylinder and plunger inverted, the plunger being fixed on a pedestal 
foundation, w! the cylinder moves up and down over the end 
thereof. The loaded tank is formed with its bottom bulged up toa con- 
siderable extent, being thus in os = of annular form, and it is 
suspended from the lower end of cylinder by the central part of the 

-up bottom, so that the centre of gravity of the tank is always 
below its point of suspension, and the use of guides is thus dispensed 
with. Manholes are provided through the annular part of the tank to 
gaim access to the packing of the cylinder. 

777. Srinvies, H. A. Bonneville, Piceadilly.—Dated 3rd March, 1875. 





The invention consists in the combination of a stationary solid spindle 
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with a movable hollow spindle and turning on it, and an oil reser- 

voir for lubricating automa‘ the said spindles. 

778. Hives on Sxrys, C. Turner and H. Page, Lenton.—Duted 3rd March, 
li 


75. 

The inventors perform the several tions of fleshing, scouring, 
shaving, scudding, stri! out, grov , frizing, or removing hair or 
wool from hides or skins by means of knives, scrapers, or other instru: 
ments, each of which is caused to revolve on a sliding block moving from 
end to end of a bed ; or if two blocks are used, they move simultaneously 
from the centre outwards and back ; the blocks may be arranged to slide 
horizontally, inclined, or vertically. 

779. Corrina Frocks, P. Laycock, Leeds. —Dated 3rd March, 1875. 
Within a cylinder or drum there is a spiral or other knife, caused to 


rotate at a tt speed and the drum at a slow The mungo or 
flocks p! in drum are carried to cutter, and so cutup. In drum there 
are shelves. 


780. Excavatino, G. Lawson, Northwich.—Dated 3rd March, 1875. 

This invention consists in an endless chain of buckets, driven and 
carried round over a polygonal chain pulley at top and bottom of a frame, 
or arranged to turn on a turning table on a rectangular carriage, 
made to travel on the usual temporary rails laid in the m of the 
cutting as formed, on which the trucks er wagons also run, which carry 
away the excavated materials when filled by this new machine. The 
lower end of the frame projects beyond the sides of the turning table and 
carriage down to the bottom of the cutting, while the upper end and 
driving pulley project to the other side of the a - the steam 
boiler and engine secured to the sole framing, so as to ce the weight 
of the whole swivelling frame with its chain of buckets. The horizontal 
crank shaft of the engine gives motion to a bevelled wheel on the spindle 
of the upper chain pulley, through an angled side shaft and pinions by an 
arrang t of clutches and hand lever hani The tors, or 
workmen, cut the earth and stones, and shovel them down into the lower 
buckets te be i. 











781. Tea Cuests, H. Lipman Dundee.—Dated 3rd March, 1875. 

This invention ists in the facture an loy it of ready- 
made coverings or wrappers for tea chests, for protectin them from 
injury in shipment and transit from one place to another. e coverings 
are made of textile fabric, preferably of flax, jute, hemp, or cotton woven 
in widths suitable for the several sizes of tea chests, and are either sewn 
into the shape of square or laced, as desired. Such wrappers may be 
used over and over again, thus effecting great economy. 

782. Movrupizces, B. J. B. Mills, Southampton-buildings.—Dated 3rd 
March, 1875. 

The invention consists in constructing the mouthpieces of wind instru- 
ments with an elastic face where the mouthpiece comes in contact with 
the lips. 

783. Sxates, G. 0. Goddard, Brighton —Dated 3rd March, 1875. 

This relates to that class of skates known as roller skates, and consists 
in the construction and arrangement of mechanism for giving play to the 
whi 
‘784. Looms, J. Whyte, Glasgow. —Dated 3rd March, 1875. 

This invention relates to improved mechanism for operating the rising 
and falling, and the circular shuttle-boxes of looms employed for weavin, 
checked and fancy pieces ; and the invention also relates to an improve: 
apparatus or escapement for preventing breakage to the loom, when an 
obstruction to the free working of the loom arises. 

785. Innauer, J. Ellis, City-road.—Dated 3rd March, 1875. 

The novelty of the invention consists in forming an inhaler of a conical 
shape in two parts, the upper portion of which forms the cap for the lower 
portion. The apex of the cone is provided with a suction pipe, and the 
lower portion of the vessel with an inlet induction pipe, through which 
the air enters and passes through the liquor to the lungs. 

786. Lamp Burners, W. T. Sugg, Westminster.--Dated 3rd March, 1875. 

This invention relates to paraffine oil burners, and consists, First, in 
making the wick holder, or upper part thereof, of porcelain, steatite, 
glass, or other non-heat conducting material ; or of making slits on the 
upper part of the wick case, or of severing the wick tubes and joining 
them together by wires, leaving an intervening space between the upper 
and lower part of the wick holder. 8 diy, in surrounding the wick 
holder with a case or gallery, wherein perforations are made, and so 
arranged that while one current of air ee to the flame through the 
central tube, another passes up outside the wick case and between it and 
the cone to the exterior of the flame. In addition to these currents, by 
the attachment of an upper gallery, another current of air is induced to 
pass up outside the cone and between it and the chimney. By the 
adoption of these improvements a greatly increased light will be the 
result. 

787. Crocuet Neeptes, Z. Shrimpton, Redditch.—Dated 3rd March, 1875. 

This invention consists in taking a crochet needle having a hook at 
each end and hinging it centrally by a pin in the top of the handle, which 
is made in several ways. The improvements further relate to two or 
more single crochet necdles hinged by a pin, and having a loose sheath, 
which becomes a part of the handle in use. The invention also refers to 
improved crochet needles propelled from their handles, and to the forma- 
tion of crochet needles from a single piece of wire. 

788. Borries, C. Tallis and EB. Cave, Saint Helier.—Dated 3rd March, 
875 














1875. 
This invention relates to that class of cogeeaine for closing or stopping 
bottles for containing a#rated or other liquids wherein the liquid is 
retained by a disc, flange, or ball of india-rubber or other elastic or flexible 
material bearing or pressing against an in shoulder in the upper 
part of the bottle, and is released by the act of depressing the stopper, 
and it consists more particularly in the employment of an improve 
stopper, and in the combination with the stopper of a peculiar shaped 
bottle, whereby the defects to which apparatus of this class are liable are 
obviated, and increased facility is afforded for extracting the liquid from 
the bottle. 

789. Fursaces, T. R. Crampton, Victoria-street, Westiminster.—Dated 3rd 

March, 1875. 

This specification describes making the wearing rings, which form a 
joint between the revolving and non-revolving parts of the furnace of 
numerous short segments, so that they shall not be injuriously distorted 
by contraction and expansion. In some cases each of the small segments 
may have a portion of it exposed to the wuter in the water casings. The 
specification also describes carrying off the air and water from the upper 
part of the water casing of revolving furnaces through pipes, which are 
led from points near to and at distances around its circumference to a 
central cock, which closes the passage through them except when their 
outer ends are above the top of the inner casing,'so that the inner casing 
shall always be covered with water. A continuous supply of water being 
admitted to the water casing by a pipe passing centrally through the 
cock. The specification alfo describes means of renewing continuously 
the lining of revolving furnaces in which powdered fuel is burnt, and 
which are employed for heating steam filer furnaces and other 
apparatus, and also means of maintaining a constant supply of powdered 
fuel in the feeding chambers from which the fuel is supplied by feeding 
apparatus in revolving furnaces. 

790. Looms, J. Collier and J. Marsden, Halifax.—Dated 3rd March, 1875. 

This invention has for its object improvements in looms, and relates to 
looms in which several shuttles different colours of weft are em- 
ployed. This arrangement is such that the shuttles can be taken in any 
desired order, and that for each pick any one of all the shuttles employed 
may be made use of. The shuttle boxes are —— in two vertical tiers 
at each end of the batten, one is the front and the other the back tier ; 
there may be four, five, or other number of boxes in each tier. Any one 
of the shuttle boxes in either tier can be brought to the level of the 
shuttle race by raising or lowering the tier of boxes; and the tiers of 
boxes can be moved forward or drawn back, so that either the front tier 
or the back tier at pleasure can be brought to correspond with the shuttle 
race. 

791. Pumps, J. E. Lawrence and E. V. Porter, Parliament-street, West- 
minster.—Dated 3.d March, 1875. 

This invention has for its object improvements in centrifugal —- 
and the improvements relate to that class of centrifugal pumps in which 
a revolving disc or wheel draws in water at its centre on both sides, and 
discharges it at its periphery into a volute or delivery which 
surrounds it and thence into a discharge pipe, and in which also two 
suction pipes or passages are led up from the on opposite sides of the 
volute wad tomainate opposite to the centre of the revolving disc or wheel 
to deliver water to it. 

792. Exectric Brakes, W. L. Wise, Adelphi. —-Dated 3rd March, 1875. 

This invention relates to an arran ent of brake in which a drum is 
breught into operation by means of discs in conjunctien with electric 
magnets. The levers actuating the brake blocks are carried through 
chains. 

793. Vatves, P. Justice, Southampton-b ngs. - Dated 3rd March, 1875. 

This invention consists in the construction of a valve with a plunger or 
piston hea projecting from its seat for the purpose in manner here- 
after described, and in the of a hydraulic packing above the top 
of the valve. The object of the invention to enable a rapid stroke 
of the valve under pressures without ger from pounding or 


09: 





injuring the seat of the valve. 
798. Sprino Hinaes, R. Adams, Sovthirask.—Dated 4th March, 1875. 

The method of applying the springs to prevent more effectually the 
slackness arising from wear, and for their ready removal when injured 
without displacing the hinge bar and a new aud simple method of adjust- 
ing the door. 
800. Borries, H. B. Pare, Bolton.—Dated 4th March, 1876. 

design’ 


This invention is ed principally to be applied to such infants’ 





Sorgead on o aubapiecss be tieesuumesvanescapent eae eoemremphagsa 
as a sul ware em’ 

to clese the mouth of the bottle and “the tubes. For this 
Sees Se MES pure india-ru to fit over the neck of the 
802. Rats, G. Lawson, Northwich.—Dated 4th March, 1875. 

This invention consists in forming the rails for railways in two halves 
with pee ae and groove joints up and along the middle of their vertical 
web, and bolting them together in a ti rail, with the end joints 
of the half rails on the one side pee in the middle (or breaking 
bond) with those ef the others, by screw bolts passed through 
holes in their webs and a short fish-plate at each end joint, 





ut or 


oval or obl 
to secure firmly into one continuous rail which would allow for its 
expansion and contraction. . 


COS, Ceres a Horses, G. Laycock, Whiitington, Derby.—Dated 4th 
larch, 1575. 

To stop or retard the of horses by magnetic electricity by means 
of a communication with a magnetic machine or galvanic hattery and 
passing a current through the mouth or different parts of the animal. 
Also to urge the animal to increased speed by means applied to 
different parts of the animal. 

810. Guucose, S. H. Johnson, Stratford.— Dated 4th March, 1875. 

According to this provisional specification grain suitabl. impregnated 
with avid is treated with steam in such manner that the s' may per- 
meate amongst the grain and so rapidly bring it to the temperature at 
which the converaion takes place. 

817. Rearinc Macuines, BE. G. C. Bomford, Fladbury, Worcester.—Dated 
5th March, 1875. 

This invention consists of mechanical cembinations to be applied to 
self-delivering reaping machines, by which a loop of string is formed and 
is passed on to the sheaf to be tied, its ends twisted er and forced 
into the sheaf, the sheaf being so tightly bound by the loop that the 
twisted ends of the loop forced into the sheaf are retained ly. 
The —~ is formed by a rotating arm or looper, a pair of jaws on which to 
take hold of the striug. A pair of cutting forceps, 
band, cut off the string and grip the loop by itsends. The carrying 
the loop around the sheaf is effected by the pair of forceps and a screw. 
The ends of the loop are twisted by the rotation of the forceps, and the 
twisted ends of the loop are forced into the sheaf by a spring «cting 
on the carrier of the forceps, thrusting them into the sheaf. The motion 
of the several moving parts is taken from the reaping machine by means 
of gearing. 

833. ConrroLLine THE PassaGe or WATER OR OTHER F tuts, S. Farns- 
worth, Manstield, Nottingham. — Dated 6th March, 1875. 

The object of the invention is to arrange the —. that, whilst the 
passage for the flow of the water or other fluid ma; ay closed when 
desired, a clear and uninterrupted way may be obtained for the flow of 
such liquid or fluid when desired by the valve and parts acting therewith 
for closing such passages being then tuken fully out of the course of the 
current. For this purpose the valve is connected by pin joint with a 
lever arm working in a chamber of sufficient size for the purpose. The 
valve is opened by screw wheel acting on a rack applied internally to the 
valve lever or externally to the axis of that valve 
835. Skates, J. Pilbrow, Tunbridge Wells.—Dated 6th March, 1875. 

The skate instead of being made te run on rollers like a carriago is 
passed along upon a series of separate balls, the skate resting upon only 
about two balls at atime such balls being contained in an upper and 
lower tube connected at the toe and heel parts of the skate, and being 
free to pass from toe to heel and return from heel to toe. Also the princi- 
a of the lower tube (analogous to the sliding edge of the common 
ice skate upon ice) is formed on a curve, to present the balls on a curved 
line vertically on the floor or prepared surface. 

841. Fornaces, A. Parkes, Erdington, Warwick. — Dated 6th March, 
1875, 








This invention consists essentially of a chamber or generator in which 
ae pees fuel, consisting mainly of carbonic oxide, isg ted, the g 
uel being conducted over a hollow = or hot air flue into a reverbera- 
tory chamber in which copper is smelted, or the puddling of iron or other 
like metallurgical operation is carried on. The hot air from this bridge 
or flue mixing with the gaseous fuel effects its bustion and d 
an intense heat in the reverberatory chamber. The air supplied to the 
hollow bridge or hot air flue is heated by passing through the walls of the 
generator which are reticulated or honeycombed. The waste heat from 
the reverberatory chamber may be utilised by being to a second 
or cementing chamber, and feom thence toa boiler for the generation 
of steam. e gas generator and hot air bridge may be appli to steam 
boiler and other furnaces unconnected with metallurgical furnaces. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

NOTWITHSTANDING that the committee of the Ironmasters’ Asso- 
ciation have now recommended that the roilers and other millmen 
shall be paid from the 23rd of August, upon their old scale of 
wages, all labour difficulties at the mills and forges have not yet 
been overconie. It had been assumed that by the decision of the 
whole trade, whereby the puddlers were virtually put back into 
their old wages’ position, they had been pacified ; but the millmen 
with the 5 per cent. conceded them, having been restored to pre- 
cisely their former position, the puddlers, in their turn, demand 
that the same rule shall eperste in their case. They will not 
permit their pay notes to set down 9s, as the price for puddling, 
even though the full 6d. a ton is allowed them as extras. ey are 
insisting upon having 9s. 6d. entered as their remuneration for 
puddling alone ; and there are works where pay notes having been 
made out in the terms of the masters’ resolution, have been 
partially standing during the week because the puddlers decline 
to return to their furnaces till their pay notes are made out as 
they demand. First, there was the difficulty with the millmen, 
who having hitherto had their wages ted by the wages of 
puddlers, declined to allow any deviation from the old rule, and 
the puddlers were thrown idle involuntarily. Then the masters’ 
attempt to conciliate the millmen, even though it should be by 
cancelling a resolution a week old, incited the puddlers to turn 
round and say they not acknowledge any arrangement 
whereby their wages shall not as heretofore move up and down 
with the wages of millmen. In short, puddlers and millmen 
alike now require that they shall be paid exactly the rate of wages 
which they were receiving before their masters gave them the 
notices for drops of 6d., and 5 per cent. per ton respectively, 
a — upon which the northern men have for some time been 
working. 

Some mill and forge proprietors have readily met the views of 
their men, but others, who have hitherto been loyal to the masters’ 
association, have displayed, and still display, some reluctance to 
depart from the precise terms of the official recommendation; and 
the latter class are they who have been inconvenienced. But 
inasmuch as the defections from the masters’ association upon this 
wages matter are so numerous, it must be assumed that in a few 
-_ _ or no resistance to the puddlers’ demand will be 
offered. ' 

Finished iron is not improving in demand. Indeed, there are 
ironmasters who report that they were never worse off for orders. 
To keep their men manos they are obliged to make for stock. 
Boiler plates of an ordinary quality are going into stock, notwith- 
standing that rather than put them there, the makers who are men 
of: long standing would accept £10 5s. But they would not take 
£10, At £10 15s, they assert that they are getting no money, and 
that at £10 they would be serious losers. 

Sheets thicker than the ordinary singles gauge are here and 
there to be had at £10 10s.; but there are few transactions in 
sheets under £10 15s. 

Steel of all kinds isin demand. Bessemer is called for much in 
excess of uction. The metal is being used up mostly in the 
making of tires and axles and a few rails, er some 


a forgin To compensate for some | pate we of the deficiency 
ates Seen bey f of steel are imported into 
Staff 

demand for rails. 


rom other districts, owing to the falling off in the 
The supply of Staffordshire pigs is being kept at a very low 
The local blast furnace | i ¥ 


ebb, and t Sapte. lhl prop , were, 
therefore, strong on Thu in Birmingham. Not so the rates 
of forge pigs made in the Cleveland district, These are being 
offered on terms slightly more favourable to buyers than those 


which were quoted a week ago. Foundry pigs, on the contrary 


were higher-—the demand for foundry metal, smelted in all the to 





d , both for home in 4 
istricts, being, ‘or gad expt, werechal ys a 


With a view to avail of advantages of 
“Y furnace proprietors here are turning their attention, in an 
ni 


ratio, to the production of uired the foun- 
ani this, in ite ture, imports frmetoes bo tee pa die ae of 


are quoted at £2 15s.; best native all-mine 
hot blast, £4 10s. to £4 15s.; and cold blast at £6. 

Prices are likewise strengthened by the firmness of the quotations 
for that class of coal used the manufacturer of the iron, 
and by which the rates of i of fuel gotten in this 
district are regulated. Indeed, some little nervousness is noticeable 
that prices might be again ad now that the inquiries on 
account of the domestic needs are becoming numerous, as the men 
are gam, te their masters to declare an advance in order that 
there may be a rise of wages. 

Tin-plates are a sorry business. The Staffordshire firms com- 
plain very much of those in South Wales, alleging that those 
makers “will accept any prices.” The South Wales firms know 
best how to appreciate the criticism—for they alone can judge of 
oy tes Staffordshire prices for LC. coke may be set down 
a 

Zine sheet and nails were on the 11th instant, by the Vielle 
Montagne Zinc Company, advanced £2 per ton. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

In the iron trade of this district the t of b which 
is being done is still very limited, and the Mancl.estsr weekly meet- 
ing on Tuesday was again very flat, there being plenty of sellers, 
but very few en The local makers of pig iron are very quiet, 
and it is only the restricted production which prevents a large ao- 
cumulation of stocks, They are, however, not disposed to reduce 
their prices, which remain at about 62s. per ton, for No. 3 foundry 
delivered in the Manchester district and 60s. per ton for 
No. 4 forge; indeed it is almost a question whether they would 
not blow out their furnaces entirely rather than sell at 
the prices which consumers appear to expect. The higher 
prices, which Middlesbrough makers, owing to the tempo- 
rary pressure of. shipping orders, are asking for prompt de- 
liveries of foundry iron in this district, are only tending to restrict 
the business which might otherwise be done, as buyers do not at 
all anticipate that the present enhanced values will be permanent, 
and are consequently withholding their purchases as much as - 
sible. The quotations for foundry iron delivered range as fl 
60s, 9d. to 61s. 3d. per ton, but these, so far as this market are 
concerned, are iittle more than nominal, and are scarcely main- 
tained. Business, as a rule, can only be done where less prices are 
taken, and for forward deliveries makers generally are willing to 

uote lower rates. Forge qualities of iron are not so stiff as the 
oundry numbers, and the top quotations are about 55s. 9d. per 
ton delivered, but the demand for this class of iron is being some- 
what affected by the disturbed state of the local finished iron and 
engineering trades. The demand for manufactured iron is still 
very dull, and prices are weak—2s. 6d. per ton under list rates 
being accepted where good ifications are offered. 

The unsettled state of the labour and wages question in the 
finished and engineering works of this district, to which I have 
already alluded, is not unlikely to lead to a serious disruption in 
some of the important centres of industry. The matter is at 
sent under the consideration of the Lancashire Iron Trades Em- 
ang Association, but as yet, I am informed, no definite step 

as been decided upon. 

The tendency towards improvement in the coal trade, so far as 
the better classes of coal are concerned, is maintained. Although 
no large amount of business is being done, there are more ing 
in the market for house coal; merchants are placing their winter 
contracts more freely, and there is also an increasing demand from 
private consumers. Common class fuels are still rather a drug 
and the low prices at which they are offered check any upw: 
movement in the better descriptions of coal. In the Manchester 
district a steady trade is being done in house coal, and prices are 
firm, but there is only a very limited demand for engine and fur- 
nace coal, and there is so much competition with inferior sorts that 
it is difficult to obtain the full list rates. For good slack there has 
been rather a push from brickmakers, but this description of fuel 
is not so scarce as it has been. In the outside districts rather « 
better feeling is reported, and there is more inquiry for good sound 
coal, but common coal is still difficult to sell; and the uction 
generally —_- —_ of . % ie although the 

iers are not working full time. e pit remain 
without muck alteration from those last sod wey se! 

In the shipping trade there has been a triflingly better inquiry 
during the past week, but this has been chiefly for common coal 
for pm ponds the coasting trade continues dull, and large purchasers 
of are able to secure concessions. 

The coke trade is still very quiet. There are few inquiries in the 
market, and something like 2s, ton under the list prices is 
acce| for large coke to effect sales. 

e men at two of the pits in the Wigan district, owned by 
Messrs. Blundell, have turned out inst a reduction of 10 
cent. As, however, this is simply bringing down the wages to The 
apr js level of the district, it is not expected that the strike will 
- of long duration, and already some of the men have resolved 

work, 





THE NORTH OF ENGLAND. 
(drom our Special Correspondent.) 
THE demand for pig iron, and especially for forge and foundry 
qualities, has considerably strengthened during the past ten days. 
his is due mainly, if not entirely, to the requirements of foreign 
customers. It often happens that the ~~ or brokers appointed 
in this country to conduct negotiations for the purchase of pig iron 
and kindred commodities on behalf of foreign consumers delay 
their purchases until they think prices have reached their lowest 
int, or at all events until they tind it impossible to incur further 
elay. Such is pretty much the position of affairs at the present 
time. The —— of the navigation season are now com 
buyers to crowd the market; sellers, of course, are fully aware 
their opportunity, and they do not hesitate to take advantage of it, 
Hence it happens that consumers are now paying about 3s. 6d. to 
5s. per ton more for their iron than they wo ve had to pay 
three months It is a case of outwitted by circumstances 
which they ought to have foreseen. e case is very rare indeed 
when there is not an exceptional demand for iron towards the close 
of the shipping season, and if buyers could only foresee this condi- 
tion of things they would be likely to secure much betier terms by 
entering the markets three months earlier than ta / usually do. 








It is accepted by the trade as a very favourable of the 
future that there been a steady diminution of stock in makers’ 
hands during the last two or three months, That decrease, of 
course, may fairly be attributed—at least in great part—to the 
reasons already assigned. But it is all the oe onmneng Se 
producers, and leads them to stand out for er quotations, 
accepted quotation on’ this week has about bie. Gd. to 
54s, Makers stand out for 


emergencies. The shipments of iron 
month of A hove exceeded Ra Fs 


for the month of August in last year. It is obvious, theref: 
that the foreign shipments are well maintained. The principal 
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falling off month by month, is not retrograding to an extent that 

Ss Se meee ketal vas alee deren : 

That the local demand for pig iron.is extremely dull, and fails to 
with the other tions of the , ison all hands 


abu tly evident. It is shown by the traffic returns of the 
North-Eastern Railway Company, which for last week were nearly 
£3000 behind those of the as week in minerals alone. 
It is exhibited moreover in the diminished quantity of fuel t 
into the district for manufacturing purposes, in the large num! 

of hands out of employment, in the very cant demand 
for rails, and in the ty which some of the ipal companies 
have in keeping their establishments going. drop has recently 
taken place in the quotations for rails, which now average £7 for 


heavy sections. This , low as it is, may be considered as 
about 2s. 6d. to 5s. below the quotations now accepted in some 


of South Wales, where I have heard of £615s. being accepted 
‘or rails that could not be produced in Cleveland, with any margin 
of profit, for less than £7. Thecompetition of Welsh houses is 
keenly felt in Cleveland at the present time—all the more so that 
the specifications in the market are so few. The wages paid to iron- 
workers in the North of England vary from 50 to 25 per cent. 
from those of Wales, so that in this respect the ironmakers of the 
principality have a great pull over those in the north. 

The unfortunate Ouseburn Eagineworks Company, Limited, which 
was projected in 1871, on the ah, renee principle, with a capital of 
£100,000, seems to have nothing but a run of ill luck. So far as I 
can learn it has never had any real balance of profit since the out- 
set, although it is auhenseut that the works when carried on by 
R. Morrison and Co. had a fairly rous career. The worst of 
it is that there are a great many working men in the company, and 
the reverses which they have in this case experienced will be likely to 
stagger the faith of their class in the efficacy of industrial partner- 
ship. A meeting of the shareholders in the Ouseburn Engineworks 
Company has been held this week, and a committee was appointed 
to protect the interests of the shareholders and to make a full in- 
vestigation into all the affairs of the company. 

It is p d to effect a further reduction of the wages of the 

itmen of Durham owing to the continued fall in the value of coal. 
ithin the last fortnight the price of best coal has been reduced 
in South Durham from 1s. 6d. to 2s. per ton. Best foundry coke 
is still quoted at 14s. to 15s. per ton at the ovens, and furnace coke 
is fully 1s, per ton less. Steam coal barely maintains its value, and 
gas coal is very little inquired after. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is no change in particular to notice in connection with 
the actual present condition of affairs in the iron trade, except 
such as will be found referred to in the subsequent part of this 
communication. Pig iron remains fairly well sustained in value 
but sales are not very large, although there is still a good inquiry 
for reliable foundry pig iron. Now that the coalowners have 
abandoned their attempt to effect a reduction in the es of their 
men it is highly improbable that any drop in the price of fuel will be 
declared, so that no relief for the ironmasters is to be looked 
for from that source. One of the leading Bessemer steel manu- 
facturing establishments here has, I hear, secured a fairly good 
rail order, which is being worked off as expeditiously as possible. 
The steel rail trade generally, however, remains in a very dull 
state. At one large establishment nothing has been done at the 
Bessemer pits for some weeks. The current quotations for hema- 
tite pig iron are as under :—Mai rt ‘‘hematite,” Nos. 3 and 4, 
mottled and white, 77s. 6d.; ‘‘ Bessemer,” No. 1, 80s.; No. 2, 
77s. 6d.; and No. 3, 77s. 6d. per ton, less 2) per cent. for prompt 
cash ; Millom ‘‘ Bessemer,” No. 1, 808.; No. 2, 77s. 6d.; No. 3, 
758.; “ordinary,” No. 3, 758.; No. 4, 74s.; No. 5, 75s.; mottled, 
80s.; and white, 75s., on the ordinary four months’ terms, or with 
24 per cent. off for cash. Common merchant bars are being done 
at the local works at about £7 17s. 6d. to £8, mainly on account of 
Liverpool shipping orders or Manchester houses. 

The steel trade is tolerably well engaged, sey Se as a whole, 
but in no single instance am I able to hear of there being any pres- 
sure. A few orders for best cast steel, at £48 to £50 per ton, and 


for spring steel at £18 10s, to £19, are reported to have been placed be to 


during the week. 

Mr. Samuel Osborne, of the Clyde Steel and Ironworks, Shef- 
field, has recently taken into nership several gentlemen well 
known in the trade. The final instalment of the dividend, under 
Mr. Osborne’s composition, due in January, 1876, will be paid on 
the lst of October next. 

A petition has been filed in the Sheffield Bankruptcy Court b; 
Mr. George Edward Swift, steel manufacturer, Blonk-street, Shef- 
field, whose liabilities amount to about £6000. 

A general meeting of the creditors of the Phenix Bessemer 
Steel Company, Limited, Sheffield, was held on Tuesday after- 
noon, under the presidency of Mr. Josiah T. Smith, of the Barrow 
Hematite Company. Several reports were read detailing the 
negociations between the creditors’ and the shareholders’ com- 
mittees, and it was afterwards moved that an offer of 10s. in the 
pound be accepted. An amendment was, however, put, resulting 
in a majority in number voting against the acceptance of the offer, 
but a majority in value for it. Another meeting will have to be 
held, the committee meantime carrying on the works. 

The ironworkers, not only of the district, but of the country at 
large, appear to be in a state of great dissatisfaction at the pre- 
sent time. On Saturday last an important council meeting, or 
rather conference, took place at Sheffield, most of the — 
iron trade localities being represented by delegates. Mr. John 
Kane, secretary of the Amalgamated Association of Ironworkers, 
was also present. The pr lings were lucted in private, and 
the resolutions d, if any, did not become known. I believe, 
however, that the main subjects of discussion were the action to 
be taken in consequence of the dissolution of the Staffordshire 
Conciliation Board, and the dissatisfaction which prevails amongst 
the ranks of the men owing to the recently awarded drop in 
wages of 5 per cent. I think I may safely assert, on what 
I deem to be most excellent authority, that the ironworkers 
of the North of England, including South Yorkshire, are greatly 
dissatisfied with the conduct of the Staffordshire men—‘‘ dis- 
satisfied” is not the word used by them, but it is strong enough 
for yt oe urpose—and will not hesitate to sever all connec- 
tion between the two localities. The Staffordshire men have 
made certain propositions which the northern men say they would 
be worse than idiots to accept ; hence, it would not in the least sur- 
prise me to find that the conciliation board is not to be reformed, 
or that Staffordshire is left to its own . Pe by the whole 
of the northern districts. A meeting will, I hear, be held to con- 
sider the subject at Wednesbury on Septemb th. As an out- 
come of the dissatisfaction to which I have just alluded, the 
puddlers at the Atlas Works, John Brown and Company, Limited, 

heffield, have struck, and have, consequently, caused the plate 
mills to be laid off. The matter has, however, been arranged by a 
compromise, and the men will resume work on Monday next. At 
some other establishments the ironworkers are dissatisfied—as 
men always will be with falling wages, but I do not apprehend any 
serious disputes. 

Many of the works, as well as collieries, have done very little 
this week, there having been a “‘ big” handicap on Sati y and 
—— last, with Doncaster races following. veral large places 
— together closed yesterday, the men having gone off en masse 

othe Ct. Leger. 

Mr. Casey, one of the secretaries of the South Yorkshire Miners’ 
Association, made a speech the other day at a Derbyshire miners’ 
demonstration in which he boasted of the masters having been 
beaten on the wages question, saying that the colliers of the 
district were still receiving 15 cent. more than any other. He 
also stated that the Shirland Colliery had been transferred to the asso- 
ciation on Saturday last. Despite this undoubted success the whole 











of the miners are not contented, as a meeting of eighty delegates 
ting forty was held at Barnsley, on Thursday last, in 
ie dean Gediae = serious and critical” state of 
the finances of the association. It was agreed that an explanation 
should be asked for at the next council meeting, pending which the 
meeting stands adjourned for a fortnight. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
TuE Glasgow warrant market has been unusually ag during 
the greater part of the week, and the prices are alittle higher than 
they were seven days ago. A better foreign demand for pigs also 
appears to be springing up, and things on the whole look somewhat 
more hopeful. On Monday the warrant market opened firm with 
ices igher than at the close of the week. Business was done at 
m 64s, to 64s. 9d. cash, and at 64s. 6d. for 14 days fixed. 
_o- business was done on Tuesday at from 64s. 6d. to 64s. 9d. 
, and he ay towards the close were holding for 65s, The 
warrant market was very strong on Wednesday, when business was 
done at 64s. fourteen days fixed, and 65s. 6d. eight days open. 
To-day (Thursday) the tone continued very strong, and business 
was done at 65s. 9d. for eight days open. 
The principal makers’ brands tend upwards in value, and several 
AeA rise 


32,707. On the whole return there is an increase as compared 


with August, 1874, of about 60,000 tons. 

The iron exports continue feeble. During last week the quantity 
sent from Cardiff was 1970 tons to Gothenburg ; 220 tons to Gefle ; 
and 150 to Dort. From Ne i 


Dowlais still commands the lion’s share, and one grea’ ‘or 
this is in the care taken to insure excellence, the slightest defect in 
merchant iron or steel rail, no matter at what cost, insures their 
rejection. This has been carried out most rigidly and for some 
time. The yield of coal at Dowlais is little short of 5000 tons per 
day from the whole of the levels and pits, both of steam and house 
coal. Great quantities of this are sent to Liverpool. 

The coalowners in the Rhondda have taken prompt steps with 
the haulers who refused to work a few weeks 90, and a money 
fine has been inflicted before the magistrates for the dam 
caused by their stopping from work. It is one good proof of the 
wish the majority of the colliers have to continue working, that in 
every case where the hauler stayed away a collier volunteered to 
fill his place. 

Judging from past incidents of an entirely different character, I 
should say that the effort to bring about unionism and to provoke 

ther conflict with the coalowners, will be useless. A critical 





kinds are in extra requst, at high prices. Thereisa d 

in last week’s rates. The quotations are as follows :—G.m.b., at 
Glasgow, No. 1, 65s.; No. 3, 63s. 6d.; Gartsherrie, No. 1, 74s. 
6d.; No. 3, 64s.; Coltness, No. 1, 77s. 6d.; No. 3, 658. 6d.; 
Summerlee, No. 1, 66s. 6d.; No. 3, 63s. 6d.; Langloan, No. 1, 
74s.; No. 3, 64s.; Carnbroe, No. 1, 66s.; No. 3, 63s. 6d.; Monk- 
land, No. 1, 65s. 6d.; No. 3, 63s. 6d.; Clyde, No. 1, 66s.; No. 3, 
63s. 6d.; Govan, at Broomielaw, No. 1, 66s.; No. 3, 63s. 6d.; 
Calder, at Port Dundas, No. 1, 73s.; No. 3, 64s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 70s.; No. 3, 64s. 6d.; Eglinton, No. 1, 
64s.; No. 3, 62s. 6d.; Dalmellington, No. 1, 65s.; No. 3, 64s.; 
Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
67s.; Shotts, at Leith, No. 1, 74s.; No. 3, 66s.; Kinneil, at 
Boness, No. 1, 63s. 6d.; No. 3, 61s. 

The shipments of pig iron from Scotch ports for the week ending 
the 11th inst. amounted to 12,932 tons, showing an increase of 
1435 over those of the corresponding week of 1874. The imports 
of Middlesbrough pigs at Grangemouth for the week were 4930 
tons, about 2300 more than in the previous week. 

It thus appears that there is a marked improvement in the pig 
trade, which all parties will earnestly wish ma; permanent. 
The same cannot, 1 am sorry to say, as yet be said about the malle- 
able branch, but still there are hopes that it may revive consider- 
—- the course of the ensuing winter. 

e coal trade inthe West of Scotland presents hardly any hopeful 
feature. Home demands are not —_ e as could be wished, 
and the shipping trade is, comparatively speaking, trifling. Ships 
there are in plenty, but few masters have orders wherewith to 
freight them. Coals at present are selling in Glasgow as follows : 
—Household sorts, 8s. to 10s.; Wishaw Main, 7s. 3d. to 8s.; splint, 
8s. to 8s. 9d.; steam, 8s. 9d. to 10s; smithy, 14s. Matters seem 
to be a little more satisfactory in the eastern mining districts, and 
especially in Fifeshire, where orders are just now numerous for 
house and steam coals, and prices continue firm. It fails to be 
noted, however, that the shipping trade is not quite so brisk. 

The miners are now making efforts in various places to recuscitate 
their unions. A large meeting was held at Galston the other day 
with that object. Reports were given in from deputations who had 
waited upon the employers with the view of endeavouring to avert 
a reduction of wages. These deputations, it appeared, had in 
every case been unsuccessful. r. Roes, the chairman of the 
meeting, said he saw nothing for them but to meditate upon their 
successive calamities. He thought the miner would be more than 
mortal if his temper were not somewhat ruffled, but they had 
trusted too long to the chapter of accidents to solve something 
for them, and he now counselled them to keep themselves. What 
he meant by that was that they should join the Miners’ National 
Association, and it was resolved that Mr. Macdonald, M.P., be 
asked to visit the locality, upon which occasion the miners 
would join the association. he tendency now appears to 
do so rather than place so much confidence as was 
wont in local societies. ‘Che facts which are laid before the eyes 
of the men are that their district societies have nearly always 
failed them in time of need, and broken to pieces when they were 
most wanted ; that the total membership of the National Associa- 
tion never was so strong as at this moment; and that it has got a 
fund of not less than £250,000 to back up its operations. ese 
arguments will no doubt be effectual in many cases, for the miners 
feel that they need nothing more than help from without. 

On the lands of Northrigg and Inch, in the neighbourhood of 
Bathgate, a new coal-field is being opened up. At the former 
o a very valuable seam of coal has been struck at a distance of 

fteen fathoms below the ironstone. Important and extensive 
alterations have been going on for some time at Shotts Ironworks, 
including the erection of a very powerful new engine, by Messrs. 
Barclay and Sons, of Kilmarnock, and two large blast fur- 
naces, to be worked on the principle of the patent of 
Mr. Ferrie, the ae | director of the Monkland Iron 
Company. At the ann meeting of the Shotts Company, 
which took place in Leith, a few days ago, Mr. W. Lindsay, the 
chairman, referred to these improvements, which would, he believed 
be of great advan to the a He stated that a dividend 
of 5 per cent. would be paid, and said it was gratifying that, during 
the past year, which been one of great depression in the iron 
trade, as well as in the general trade of the country, the company 
had been able to hold its own, and even do a little more. He 
anticipated a good return from coal, especially from gas coal, in the 
future. This company, he observed, was the only one in Scotland 
that made Bessemer iron. They had a kind of coal which was 
necessary to its manufacture. It was true that last year there had 
been a loss in this manufacture, the reason being that the price of 
the iron had fallen since their supply of ore was bought ; but he 
anticipated a profitable trade from the manufacture. 

Messrs. Robert Napier and Sons have just launched from their 
building yard at Glasgow a screw steam gunboat of 330 tons, for 
the British Government. She has been named the Moorhen, and is 
a sister ship to the Sheldrake, launched from the same yard a few 
months ago. Other two vessels of a similar characte: are well 
advanced in the hands of the Messrs. Napier. 


rt 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

At the quarterly meeting of the Coalowners’ Association held 
this week at Cardiff, Mr. Dalziel, the able secretary of the associa- 
tion, tendered his resignation, much to the regret of the members. 
It will be difficult to get his equal, but in all probability the course 
of the jation will be ther than in the past; one thing is 
certain, Mr. Dalziel has guided the association with marked ability 
and success. 

The dispute now called the Vivian-Macdonald difficulty is un- 
settled, but there is a disposition in some parts of the district to 
put forward a request to Mr. Macdonald to withdraw. Able as he 
is admitted to be, the more reasonable of the men think that the 
board would never rub along smoothly with two such conflicting 
elements in its composition as Mr. onald and Mr. Vivian. 
pone 7, one or the other should withdraw of his = 
accord. Every reason urges a p t settl t, i 
as the coal trade continues good. There was a falling off 
last week in the exports from Cardiff of about 10,000 tons, as 
compared with the previous week, but this was only temporary. 
The returns for August are now completed, and show a most 
hopeful state. Thus, from Cardiff the coal exports yr te 
came up to 311,157 tons, from Swansea 62,450 tons, from Newpo: 

















time is undoubtedly approaching, and the colliers must be prepared 
to accept a reduction of at least 10 a: cent. This week the Far- 
mer’s Polly men, in the Forest of Dean, accepted a similar 
reduction. 

There is a movement on foot to form a tramway between Tre- 
herbert and Ystrad. The gradient will suit, and there can be little 
doubt that the speculation would pay. Tram-cars in Newport, 
Bristol, and Cardiff answer well, and the prospects of the one at 
Neath are good. I would suggest one should be started between 
Mill-street and Mountain’s Ash, taking the line of the Aberdare 
Valley. Railway extension in Radnorshire is gratifying. There 
is now direct communication with Aberystwith and the west coast 
by means of a connection with the Manchester and Milford Railway. 

A large number of repairs are going on in the upper end of the 
puddling mill at Nantyglo, so there is now a eee of work in 
this quarter. Prospects for the iron trade in Monmouthshire are 
decided] etn, As regards the Plymouth and Aberdare 
paeeneae A at the adjourned meeting of creditors it was resolved to 

iquidate by arrangement. The suggestion of THE ENGINEER to 
capitalise the debts will be carried out, and the working capital 
has been found by friends of Messrs. Fothergill and Hankey, and 
deposited in the bank in the joint names of Mr. —— the 
trustee, and Mr. Lewis, of Aberdare, the agent for the Marquis of 
Bute. It is expected that Mr. Fothergill will be a director, 
but details are reserved. The decision has given general satisfac- 
tion, as it is expected the ironworks will be forthwith started. The 
coal works are naw paying a handsome profit, and strong opinions 
are entertained that the estate will soon pay twenty shillings in 
the pound, 
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THE 81-TON GUN. 

Tue 8l-ton gun went through its first trial very suc- 
cessfully on Friday last, September 17th. The importance 
of this experiment is not to be measured by the relative 
dimensions and power of this as com with its 
predecessors, as might naturally be inferred if it was 
merely one in a series, all of which were subject to the 
same restrictions and differing only in degree. For reasons 
to be noticed hereafter, the weapon is rather to be re- 
garded as the first of a new group coming into action under 
new conditions. As fired on this occasion, the calibre of 
the bore was not that likely to be finally adopted ; the 
trial is, therefore, a sort of preliminary preof trial, 
designed to indicate that as the gun is approximating to 
its desired form, it is likely to give the results aimed at, 
before finally committing ourselves to an exact combina- 
tion of proportions and details. In the accompanying 
engravings we give the gun and its carriage separately, by 
which the form of each can be distinctly seen. 

The weight at present of the is nearly 82 tons; the 
ength of bore nearly 24ft.; total length, 27ft.; number of 
grooves, eleven, of the Woolwich form, spiral, increasing 
from 0 to 1 in thirty-five calibres at the muzzle. The 
grooves are widened for a few inches at the muzzle by 


cutting away the loading edge to facilitate the entrance of 
the studs in getting the projectile into the bore, so that | 
the lands are brought to almost a point at the muzzle. | 
The tube of the gun is of Firth’s steel, the cascable is also | 
of steel, the remainder is of forged wrought iron. The | 
inner and trunnion coils are sipectivcly 10°%5in. and 

13‘5in. thick. The diameter of the gun at its different | 
lengths being 72in., 54°5in., 37°5in., 32°3in., and Qbin. | 
The coils are shrunk on, and welded on the Fraser system, | 
and the work is apparently sound and , 

The weight and mass of the 81-ton gun being totally dis- 
proportionate to the means generally at hand for lifting | 
and moving ordnance, it was clearly desirable that it | 
should be as independent of such means as possible. The | 
idea was therefore conceived of mounting it on a carriage 
that would serve both as a proof-firing and railway 
travelling carriage. It was clear that some peculiar means 
of transport on railway was needed for it, and it was 
very desirable to prove it on some form of firing carriage, 
although in the present state of matters it would be pre- 
mature to commit us to the final paeeene to be adopted 
e 


in the service. It was anadmirable idea, therefore, to suppl 
the gun with a san on which it could be tomiguntal, 
not only from its cradle to the firing butts, but also to any 
part of England where the narrow gauge extends, and on 
which it could be fired, so as to dispense with the opera- | 





tions of mounting and dismounting, which with this gun 
would be very Soaldable. If the idea, however, is to be 
commended, the carrying out of it is certainly no less so, 
for the design which Mr. Butters, the constructor of the 
Royal Carriage Department, has produced under Colonel 
Field’s direction, is, we believe, quite unique, and has 
proved very su . . 

The problem was not a very easy one, for in some 
respects it was ne to act rather in disregard of 
what have been the principles observed in modern car- 
riages. It would clearly be desirable to bring the metal 
of a gun-carriage into such a form that the centre of 
gravity of the gun was as near as possible to that of the 
carriage, so that the entire design would behave as one 
compact mass. The importance of this may be easily 
seen. In firing, a violent force is suddenly applied to the 
bottom of the bore of the gun, and through that channel 
the carriage is acted on and made to recoil, the recoil being 
checked by brakes attached to the carriage. It is clear, 
both in the act of starting the carriage, and in checking 
the recoil, that the greater the distance between the 
centres of gravity of the mass and the place where the 
force is applied, the greater the moments or couples of 
injurious and destructive contortions. Hence it is natural 
that the carriages of modern guns have been made low 
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and long, and the gun has been brought down more and 
more between the brackets, that is to say, the vertical dis- 
tance between the centres of gravity of gun and carriage 
has been brought to as near a minimum as possible. 

It will be seen that, in the demand now made, these 
conditions must be sacrificed. The height above the rail- 
way must be considerable in any case, but, worse than 
that, some provision must be made for turning, so that, if 
the carriage was to be any reasonable length, it would be 
necessary to resort to bogies to enable it to do so; and this 
would increase the height by involving the use of inde- 
pendent upper and lower structures. The design brought 
out is exhibited in the accompanying cut. 

The carriage in all weighs 38 tons, and it is entirely 
made of wrought iron, with the exception of the wood 
buttress A, and certain india-rubber springs, &c. The 
upper structure is held on the bogies by large iron pivots, 
each bogie having three pairs of wheels made to run on the 
4ft. 8hin. gauge permanent way. Hand wheels are fixed on 
the front and rear ends of the front and rear bogies, and 
these, by means of bell crank gear, bring double wood 
brakes to bear on the wheels. To prevent jars on uneven 
lines, and to act as modified buffers, springs consisting of 
inch layers between iron plates of india-rubber are intro- 
duced at C C C and DD. 

The platform of each bogie consists of longitudinal rails 





of angle iron 12in. by 6in., with 1}in. web, the carriage 
resting on gun-metal bearings on the large top plates 
shown in the engraving. The general direction of the frame- 
ieces of the upper carriage is, perhaps, not what would 
ve been expected, as the principal members run across, 
rather than radiating from the trunnion holes—-the point 
where the force of recoil is applied. By this ent 
a large block of elm, termed a buttress, is bedded in behind 
the trunnion-hole block, in order to receive the shock on 
firing, this buttress being removed and replaced by another 
when uired. Behind the trunnion block at E is in- 
serted india-rubber under pressure, to break the first shock 
on firing, and also beneath it at F. In front of the bogie 
pivots also is ked india-rubber, to protect them from 
the first jar when imparting the motion of recoil to the 
bogies. How tar india-rubber maintains its condition on 
service we should seriously question, but its value in a 
proof or home transport carriage of this kind is not to be 
disputed, inasmuch as it saves much at the first instant, 
when the chief injury is caused to the structure. The 
carriage is said by those who have travelled on it to run 
very smoothly and pleasantly, the india-rubber acting well 
as springs. 
On Friday, at the trial of the gun, indicators were fixed 
at the small projecting plates near E and F, and at the 





lower edge of the upper carriage, in order to register the 
behaviour of india-rubber under the work that fell on it, 
diagrams being drawn resembling those of a steam indi- 
cator. As might be expected, the india-rubber was 
brought under downward pressure at the rear portion of 
the carriage, and relieved slightly upwards in the front 
portions, from the mechanical couples developed in firing 
with the gun so high above the point of resistance. The 
iron behind the trunnion block showed a tendency to give, 
from the compression of the latter. The carriage altogether 
behaved admirably, and may be said to be deservedly 
successful. The recoil was not checked by brakes. 

The projectile tired on this occasion was the same for 
each round, with the accidental variation of two or three 
pounds, namely, a flat-headed proof cylinder big > 4 
1160 lb., with a copper gas check attached to the base, whic 
saves the gun from scoring, and is found to prolong its life 
indefinitely. It has three gun-metal studs for each groove, 
tapering to the front to suit the increasing twist, the centre 
one fixed about half-way up the projectile. The powder em- 
ployed was pebble, or rather ifin, cube grains, The cart- 
ridges were made of shalloon, or silk Soth. A pressure 
gauge was screwed into the base of each projectile, and 
another fitted into the bottom of a copper cup, which was 
entered into the powder chamber of the gun by being laced 
on the rear end of the cartridge. e gun, W was 
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vented, was fired by electricity. There was no difficulty 
throughout, except a little delay caused by the sticking in 
the bore of a copper cup just mentioned, which was finally 
remedied by a man being put into the bore head first, and 
pushed, or literally rammed down—for there was no room 
to crawl—till his toes were in the muzzle, a feat which 
deserved a reward from the Waltham Abbey superinten- 
dent, as showing great confidence in the character of the pro- 
ducts of combustion. The operations of loading were neces- 
sarily tedious, but everything was apparently in good order 
and well designed, and gun and carriage seemed to act well 
and move easily. After each round the gun was run up 
by one of the factory small locomotives. The following 
are the details of each round :— 

First round, charge 170lb.—Muzzle velocity, 1393ft. 
per second; pressure on crusher gauge or base of shot, 
19°4 tons per square inch; on bottom of powder chamber, 
24°2 tons; recoil as noted by us, 23$ft., but recorded in 
Times as 30ft. 

Second round, charge 190 lb.—Muzzle velocity, 1423ft.; 
tg on base of projectile, 18°2 tons; on powder cham- 

sr, 23°3 tons; recoil, 32ft. 

Third round, charge 210 1b.—Muzzle velocity, 1475ft.; 
legen on base of projectile, 19°8 tons; on powder cham- 

er, 24'8 tons; recoil, 36ft. 

Fourth round, charge 220 lb.—Muzzle velocity, 1503ft.; 
pressure on projectile base, 21'4 tons; on powder chamber, 
22°2 tons; recoil, 38ft. lin. 

Fifth round, charge 230 Ib.—Muzzle velocity, 1550ft.; 
— on base of projectile, 21°8 tons; on powder cham- 

er, 296 tons; recoil, 37ft. lin. 

Sixth round, charge 240lb.—Muzzle velocity, 1550ft.; 
pressure on base of projectile, 27°3 tons; recoil, 38ft. 2in. 

The matter that is specially interesting as to the above is 
that of the velocities, which are very good, and in excess of 
that of any rifled muzzle-loading gun fp see calibre. There 
is, however, no increase between the fifth and sixth round, 
and this fact, recorded by the crusher gauge, was fully borne 
out by the behaviour of the powder, which was evidently not 
burnt out at first, and latterly blown out in considerable 
quantities, the fact being, of course, that the calibre of the 
gun is at present much too small. Whether the intended 
increase to 16in. will be sufficient remains to be seen. As 
to the design of the gun generally, it may be said that 
hitherto this type of gun has always been crippled by cer- 
tain conditions considered essential to the naval service, 
the principal one bemg restriction in length. Our heavy naval 
guns were to be mounted in certain turrets, and the 35-ton 
gun may be said to be a fair specimen of the most power- 
ful gun that could be so mounted and worked; and the 
35-ton gun was long ago known to be a very powerful gun 
under difficulties. The question of length and of burning 
powder to the best advantage is one that was very tho- 
roughly investigated in a series of experiments ending in 
the winter of 1870-71. Principles were then clearly esta- 
blished, although the attainment of the desired qualities 
and uniformity in the manufacture of the powder has 
long subsequently given great trouble. 

The objects to be arrived at in the manufacture of 
powder may be briefly enumerated as follows :—First, it 
should ignite quickly enough to develope the desired pres- 
sure before the projectile moves sensibly forward; secondly, 
further combustion should be continued rapidly enough to 
keep the constantly enlarging space behind the moving projec- 
tile as nearly as possible up to this pressure; thirdly, when 
the projectile leaves the muzzle the powder should be all 
consumed, Quick powder gives a sudden injurious blow; 
slow powder moves the shot before the proper force is 
developed. The prolonged. push above indicated is ap- 
proached, of course, only in degree. To keep up high 
pressure by the formation of fresh gas up to the muzzle, 
and yet not blow out a good deal of powder unburnt, is 
clearly very nearly impossible, for the quantity of gas 
formed depends on the burning surface of the powder, and 
this as the grains burn down nearly to their centres must 
be very small. ‘Theoretically, the only powder that would 
meet such conditions would be a grain with a dense slow- 
burning exterior and a porous quick-burning core. Prac- 
tically, very good pressure diagrams have been made with 
some samples of powder, but the quantity of unburnt powder 
blown out has been often notorious. From the above it may 
be seen that any serious change in conditions calls for a 
different kind of powder. Although, theoretically, per- 
fection may be as hard to attain in a long gun as a short 
one, practically the necessity for a quick-burning, violent 
powder in a short gun is a great evil, and a low velocity 
or much powder blown out unburnt are only evidences 
that for the desired velocity a still quicker powder is called 
for, or a change in calibre and proportions. Large as was 
the 35-ton gun in its total bulk, it was, in its proportions, 
a sort of dwarf, producing great results by violent efforts 
made under the mechanical Radvenuara stunted length. 
The 38-ton gun was nothing more than a prolonged 35-ton 
gun, having actually the body of a 35-ton gun. It was 
no organised design as to preponderance and _propor- 
tions, but only an abnormal effort for experiment—the 
same dwarf, in fact, with a very long neck. The results 
obtained, however, with the 38-ton gun were very good, 
and augured well for the 81-ton gun, which is a well- 
proportioned and complete design. Freed from the former 
turret conditions, then, it is probable that we then have 
the first weapon of a new series. An able article in 
the Standard of the 20th calls attention, in connection 
with this question, to the apparent anomalous variation in 
pressure on the crusher gauges in the above experiments, 
and gives fair enough reasons for believing the pressure 
in the centre of the end of the powder chamber to be 
greater than elsewhere. We believe, however, that that 
on the base of the projectile is not less, for what diagram 
shows the pressure at a maximum until after the projectile 
has commenced to move ? The comparison that has recently 
been made repeatedly in print between the work in the 
blow of the 81-ton gun’s projectile and that of the ram of 
the tron Duke we think is hardly more than a very rough 
way of putting the matter. e important question is 
the nature and ition of the ifjury effected, not the 
quantity of wetk ‘employed in inflicting it. The ram 





has the advantage of inflicting injury at the same time 
below the armour belt and below the water line. The spot is 
both a weak one anda vital one. On the other hand it 
can only be given when an opening occurs, and this, as we 
have pointed out in a recent article, need not be allowed 
by anenemy. The gun can attack under nearly all cir- 
cumstances without risk of danger to the assailant, 
and at a long range. We think, however, that a 
question raised by us in 1872 again suggests itself, 
namely, as to the desirability of firing at objects below 
the water line. While guns and armour have grown, 
water remains unaltered, and in all probability great 
results might now be obtained through a considerable 
depth of water. A projectile as it ricochets on water 
plunges and emerges several times; it is possible that if a 

number of rounds were fired at an armour-clad 
vessel well below her water line, even by a comparatively 
insignificant gun, one or two projectiles might perforate 
her unprotected bottom, and cause more injury than many 
heavy crushing blows on her upper structure. 








THE RAILWAY JUBILEE AT DARLINGTON. 


On the 27th of the present month, the directors of the 
North-Eastern Railway will celebrate at Darlington the 
fiftieth anniversary of the Stockton and Darlington Rail- 
way, the first public line of railway opened in the world. 
The celebration will comprise, in addition to a great 
banquet to which the chairmen and secretaries of all the 
principal railway companies in the world have been in- 
vited, and the unveiling of a statue of the late Mr. 
Joseph Pease, the founder of the modern town of Middles- 
brough, and the first Quaker member of Parliament—a 
large exhibition of engines, illustrative of the progress that 
has been made in locomotive engineering since the com- 
mencement of the railway system. This exhibition will 
take place at the North-road Engine Works, Darlington, 
an establishment belonging to the North-Eastern Railway 
Company, and affording employment to nearly 1500 hands. 
It is expected that nearly forty different engines will be 
shown, and it may now interest our readers to know some- 
thing of the more remarkable in this varied collection. 

The interest of the visitors to this exhibition will no 
doubt be chiefly centred in the old Locomotion, the first 
engine that ran on a public railway. It was built by R. 
Stephenson and Company, of Newcastle, at a cost of 
£500, along with a companion, the Hope, which was 
destroyed a number of years ago. It ran from 1826 till 
1850 on the Stockton and Darlington Railway. In the 
latter year it passed into the possession of Messrs. Joseph 
Pease and partners, by whom it was used for colliery pur- 
poses until 1857, when it was placed on the pedestal built 
for its reception, opposite the Darlington Railway Station. 
The Locomotion has a plain straight boiler, 10ft. long by 
4ft. diameter, one through tube 2ft. diameter, and one 
safety valve, which fixed a working pressure of 25lb. per 
square inch. The firegrate is placed at one end of the tube, 
which gives a total heating surface of 60 square feet. The 
engine hastwocylinders, each 10in. diameter, and 24in.stroke, 
placed vertically on the top of the boiler. It has two large 
cross-beams coupled to connecting rods, which work down 
by the side of the boiler, and are coupled to crank pins in the 
wheels at right angles. These crank pins are e at right 
angles by side rods. It has four cast iron wheels, 4ft. 
diameter. The slide valves are flat, and worked by a loose 
eccentric sheave, and bell cranks. It has also a 4in. pump, 
worked from a cross-head on the piston. The tender has 
four cast iron wheels, each 2ft. 6in, diameter, and a smail 

uare tank on the top capable of holding about 240 gallons 
of water. The frame is made of wood, and there is no 
brake. The engine could haul twelve wagons at a rae 
of eight miles per hour. Its weight in working order is 
64 tons, and it is of sixteen nominal horse-power. We 
have illustrated this engine at page 218. 

There are none of the Stockton and Darlington Railway 
engines built between 1825 and 1839 available for exhibi- 
tion. The records of the company show that between 1825 
and 1830 there were no fewer than eleven new engines 
built chiefly at Stephenson’s Works, Newcastle. In 1831, 
five new engines were added, making the total number of 
engines then in the ssion of the company eighteen. 
In 1832 and 1833, the Lord Brougham, the Shildon, and 
Lord Durham were added to the list; in 1834, the 
the Majestic, and in 1836 the Enterprise and Swift 
—the two latter having been built by Alfred Kitching. 
In 1837, Timothy Hackworth built the Bee, which cost 
£1300; and in 1842, the Leader, Middlesbrough, and 
Auckland, which cost £900 each. The Tees, built 
by A. Kitching in 1840, cost £1950. In 1841, Messrs. 
Fossick and Hackworth built the Stockton, and Messrs. 
Neasham and Welch built the Whitton Castle in the 
preceding year. Up to 1842 other engines were built, 
including the Whig, in 1838 by A. Kitching, cost £800, 
and the Darlington in 1832, by William Lister. All 
of these engines, however, have either been broken up or 
lost sight of—more than a dozen of them having been 
broken up a few years ago at the Shildon Works. Hence, 
there will be no engine illustrative of the period between 
1825 and 1839, in which latter year the Auckland was 
built by Hackworth, at the Shildon Engine Works. 

The Auckland will attract attention by its Napier 
boiler—that is, a boiler with a single main flue and a 
return-pipe—and its wood tender at the firing end with 
four wheels, each 2ft. 6in. diameter. The engine has six 
wheels, each 4ft. diameter, and coupled with side rods. It 
has a water tank, square at one end, with four wheels, 
each 2ft. 6in. diameter, and is fitted with an ordinary 
brake. The tender is capable of holding about three tons 
of fuel and water. 

The Shildon was constructed thirty years ago at the 
Shildon Locomotive Works, by Mr. William Bouch. It has 
been running continually since that time on the Stockton 
and Darlington line, poe is yet, to all appearance, fit for a 


ood deal of service. It has a Napier boiler with one tube. 
t has two cylinders, each 15in. diameter, and a 24in. 
stroke. The driving wheels are six in number, coupled, 
and each 4ft, diameter. It is fitted: with gab-gear, 





which was characteristic of all the earlier engines made 
previous te the introduction of the expansion link. Of 
this gear it may be remarked that it not only caused the 
loss of a great deal of steam, but it prevented the easy 
reversal of the engines. 

The Dart, constructed by Timothy Hackworth at 
Shildon, thirty-six years ago, is a fire-box engine, with two 
inside cylinders, each 12in. diameter, and 18in. stroke. It 
has four driving wheels, each 4ft. 6in. diameter. It is 
worked at a boiler pressure of 601b. per square inch. It 
has two pumps, worked from cross-heads or motions, one 
crank axle, and one plain axle. The tender has four 
wheels, each 2ft. 6in. diameter, and a wooden frame, with 
a small iron tank on the top. 

The Meteor is a passenger engine built at the Shildon 
Engine Works in 1843. It has two inside cylinders, each 
12in. diameter, and an 18in. stroke. It has a boiler pres- 
sure ‘of 109lb. per square inch. There is one pair of 
driving wheels 5ft. diameter, a pair of leading wheels 
3ft. diameter, and a pair of trailing wheels 3ft. diameter. 
It is fitted with two pumps. The boiler is 10ft. long and 
3ft. Gin. diameter, and contains 117 tubes, each 13in. 
diameter, made of iron. The fire-box is of copper, 4ft. 6in. 
by 3ft. 6in. by 3ft. 6in. 

The Woodlands is another passenger engine which was 
built by Alfred Kitching in 1848, and is at the present 
time ing ngers on the Stockton and Darlington 
line. It two inside cylinders, each 16in. diameter and 
a 20in. stroke. It has four wheels coupled, 5ft. diameter, 
and a pair of leading wheels 3ft. Gin. diameter. It 
has one crank axle and two straight axles. The boiler 
is 12ft. in length, and 3ft. Gin. diameter. It contains 129 
wrought iron tubes, lfin. diameter, and is worked at a 
pressure of 1201b. It has two pumps, and can attain a 
a of thirty-five miles per hour with five or six carriages. 

he weight of the engine is about 25 tons. It hasa six- 
wheeled tender, with wheels about 3ft. Gin. diameter. 
The tender is made of tin. plate, and will hold about 1200 
gallons of water and 3 tons of fuel. It is fitted with an 
ordinary screw brake, and a block attached to each wheel. 
The tender in working order weighs 16 tons. 

The Southend is an engine made by Gilkes, Wilson, and 
Co. in February, 1849. It is still at work on the Darling- 
ton section. It has a boiler 13ft. long and 4ft. diameter, 
fitted with 162 Low Moor iron tubes, each 2in. diameter.’ It 
is furnished with a copper fire-box, 4ft. 6in. high, and 3ft. 8in. 
long by 3ft. 6in. wide. It has two inside cylinders, each 
15in. uniien, and a 24in. stroke. The boiler pressure is 
110 lb. The engine is coupled on six 4ft. Gin. cast iron 
wheels. It has one crank axle, two straight axles, and 
two pumps. The tender has six wheels, each 2ft. 6in. 
diameter, T spoked, with cast iron bosses. The tender is 
made of tin. plate, and will hold about 1500 gallons of water 
and 4 tons of fuel. It is fitted with an ordinary screw 
brake, and a block on each wheel. The weight of the 
engine in working order is about 28 tons, while that of the 
tender is about 15 tons. 

The Priam is an engine made at the works of Gilkes, 
Wilson, and Co., Middlesbrough, in November, 1847. It 
has two outside cylinders, each 15in. diameter, and a 22in. 
stroke. It is coupled with four 5ft. wheels, and a pair of 
leading wheels, each 3ft. 6in. diameter. It has four 
eccentric sheaves, and two link motions. The boiler 
is 14ft. long by 3ft. Gin. diameter, and has 125 iron tubes, 
each 2in. diameter. It has two pumps, and works with a 
boiler pressure of 95 lb. The weight of the engine in 
working order is 28 tons. 

The Duke, made at the Shildon Works{in 1854, is still at 
work on the Darlington section. It has two outside 
cylinders, each 18in. diameter, and an 18in. stroke. The 
boiler is 14ft. in length, and 4ft. diameter. It is made of 
fin. Low Moor iron plate, and contains 158 Low Moor iron 
tubes, each 2in. diameter. It has a copper fire-box, 
5ft. 8in. high by 3ft. Gin. by 4ft. It has six 3ft. 6in. 
coupled wheels, four eccentrics, link motion, two pumps, 
and works at a boiler pressure of 120 Ib. The tender 
is similar to that of the Priam. 

The Hawthorn wasmade by R.and W. Hawthorn, of New- 
castle, in July, 1854, and is at work yet. It has a pair of 
16in. inside cylinders and a 24in. stroke. The boiler is 
10ft. long by 4ft. diameter, and is worked at a pressure of 
100 lb. It contains 135 Low Moor iron tubes, each 2in. 
diameter. This engine is fitted with six 4ft. wheels, one 
crank axle, link motion, outside frames, and weighs, in 
working order, about 26 tons. The tank is the same as 
that of the Southend. 

The Albert was made by Gilkes, Wilson, and Co. in 
July, 1854, and is at present at work on the Darlington 
section. It has a boiler 14ft. long, 4ft. diameter, made of 
Zin. Low Moor iron plate, and furnished with 158 tubes, 
each 2in. diameter. It has two inside cylinders, each 17in. 
diameter, and an 18in. stroke; six 4ft. wheels coupled, and 
link motion; the boiler pressure is 130 lb, Its weight in 
working order is 31 tons. 

There will be a number of engines exhibited built 
between 1854 and 1874, including No. 1160, a bogie 
passenger engine, built by R. Stephenson and Co, 
Newcastle, in April, 1860, and costing £2370; an 
1221, built by wthorn, in August, 1860. No. 1269 
—which we illustrate at page 218—is a bogie Dene yor 
engine designed and built by Mr. William uch, at 
the North-road Engine Works, Darlington, in Novem- 
ber, 1874, for working passenger trains on the stee 
gradients between Darlington and Tebay. Its boiler is 
10ft. long by 4ft. diameter, made of Low Moor plate /;in. 
thick, butt-jointed, and put together with hoops and four 
zigzag rows of rivets. The rivet holesare all drilled instead 
of being punched. It has a copper fire-box, 5ft. 9in. high, 
4ft. 5in. long, by 3ft. 10in. wide. It contains 210 Low 
Moor iron tubes 1in. diameter, giving it a total heating 
surface, including the fire-box, of 1217 square feet. The 
two outside cylinders are 17in. diameter and 30in. stroke. 
The slide valves are pistons, 13in. diameter, worked by 
eccentrics and expansion links, and fitted with patent 
screw-reversing gear, first designed and applied by Mr. 
William Bouch at the North-road Engine Works, in 
December, 1864. There are four driving wheels coupled, 





Se i 


now 
whic 


(We 


SIE 
conce 
of sh 
atten 
ove 
cha 
fail & 
large 
to asi 
shra 
sudde 
filled 
broug 

In 1 
devel 
to the 
sive a, 
as wai 
simpl: 
empleo 
the ra 
of gw 
parati 
the su 
was f 
disints 

The 
plosio: 
water 
gases 
fuze e 
mines 
applie 
nine f 
1°5 oz. 
recove 
same 8 
while | 
tion, 
way, b 

of shel 
emp.0} 
less su 
advant 
liquid, 
the de 
instant 
momer 
It m 
back as 
Mr. J. 
blast h 
tar na 
other : 
agent 
Mackir 
of cow 
were f 
to affo 
was co 








SS SS eS SES SS |S Dit i Mie ta i al 


© ¢§ me erect 





Sepr. 24, 1875. 


THE ENGINEER. 








each 7ft. diameter, and a four-wheeled bogie, each wheel 
3ft. 6in. diameter, the total wheel-base being 21ft. The 
engine is fitted with Bouch’s patent steam retarder, which 
acts on the cylinder pistons asa brake; there is also a hand- 
screw brake on the trailing wheels. The boiler pressure 
is 140 Ib. per square inch, and the engine can attain a speed 
of sixty miles per hour with about fourteen nger car- 
riages, the total weight of the — in working order being 
42 tons. The consumption of fuel is about 28 Ib. per 
mile. ‘The tender attached-to this splendid engine has six 
wheels, each 4ft. diameter, with Monk Bridge weldless iron 
tires, the total wheel-base being 10ft. It has two iron 
frames, each 16ft. 4in. long by 3ft. broad and jin. thick, 
fitted with six carrying springs hung underneath the axle 
boxes. The tender is made of jin. plate, and will carry 
2400 gallons of water and 6 tons of fuel. The weight of 
the tender in working order is 23 tons. It is fitted with 
an ordinary screw brake, and a wood block on each wheel. 

No. 1291—illustrated at 212—is an engine built 
this year at the North-road Engine Works. It has two 
inside cylinders, each 17in, diameter, and a 26in. stroke. 
The boiler is 11ft. long by 4ft. diameter, and is made of Low 
Moor iron plate ;7;in. thick, and_double riveted with zig- 
zag rows. It contains 158 Low Moor iron tubes, cach 2in. 
diameter. The six coupled wheels are 5ft. diameter; the 
crank axle is made of Bolton steel, two of Fredmann’s 
injectors supply the boiler, Bouch’s screw-reversing gear is 
used, and a boiler pressure of 130 lb. per square inch is 
carried. It has attained a speed of forty miles per hour 
with forty 10-ton trucks of coal, and has a tender with six 
wheels, the same as No. 1270. This engine was built in 
eight days, ; 

No. 1068 is a passenger engine built at the North-road 
Engine Works in August, 1875. It has two inside cylin- 
ders, each 17in. diameter, aad a 26in. stroke. Its boiler is 
11ft. long by 4ft. 2in. diameter, made of Low Moor plate 
gin. thick, double riveted, with zigzag rows, the rivet holes 
being all drilled. It is furnished with 158 Low Moor iron 
tubes, each 2in. diameter, giving a total heating surface, 
including the fire-box, of 1000ft. It has two plain sides, 
worked by eccentrics and expansion links, is fitted with 
Bouch’s screw-reversing gear, and has four driving wheels 
coupled, each 6ft. diameter, one pair of leading wheels, 
each 4ft. diameter, and a total wheel-base of 16ft. 6in. The 
crank axle is made of Bolton steel. The engine is fitted 
with Bouch’s steam retarder, and a hand-screw brake on 
the trailing wheels. The boiler pressure is 140 lb. per 
square inch. This engine can attain a speed of sixty miles 
per hour, with about fourteen carriages attached. Its 
weight in working order is 31 tons. The tender is the 
same as 1270. 

Up to June, 1868, the total number of engines built for 
the Stockton and Darlington Railway was 220. Between 
March, 1863, when operations were first commenced, and 
the present time, the North-road Engine Works have pro- 
duced 102 locomotive engines, the great majority of which 
have been of the largest size. The total number of engines 
now belonging to the Darlington section is about 290, of 
which about 260 are regularly in use. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents. ) 





WATER SHELLS. 


Sir,—As your correspondent “‘C. A. M.” has not quite a correct 
conception of the conditions essential to the attainment, by means 
of shells charged with water or other liquid, of such results as 
attended the practice with the water shell at Okehampton, I ask 
leave to inform him that the employment of a comparatively e 
charge of gunpowder in conjunction with a liquid in a shell would 
fail to produce those results—i.¢., to break up the shell into a very 
large number of fragments, and to act upon these in such a way as 
to assimilate a shell of ordinary construction in its action to a 
shrapnel shell. The attainment of sucha result depends upon the 
sudden development of — force in the perfectly closed shell 
filled with liquid, whereby the entire force developed is at once 
brought to bear upon all parts of the walls of the she 

In the experiments instituted by me in 1872, which led to the 
development of the water shell, and were communicated in detail 
to the Royal Society, I naturally ascertained the effects of explo- 
sive agents less rapid in their action than gun-cotton, and found, 
as was anticipated, that the disintegrating action of water was not 
simply proportionate in extent to the amount of bursting charge 
employed, but was regulated in a much more important degree by 
the rapidity of explosion of that charge. Not only was the effect 
of gunpowder, used in conjunction with water, found to be com- 
paratively very small, but even an explosive agent approaching in 
the suddenness of its detonation to gun-cotton, or nitro-glycerine, 
was found to be much inferior to these in its power of imparting 
disintegrating or propelling action to the water charge. 

The following results may be quoted in illustration :—The ex- 
plosion of 1 oz. of gunpowder in a 16-pounder shell filled with 
water failed, on more than one occasion, to burst the shell, the 
gases generated escaping through the small vent afforded by the 
fuze employed. One ounce of picric powder—which in submarine 
mines is not far inferior in power to gun-cotton—when similarly 
applied, and exploded by detonation, burst the shell into eighty- 
nine f ents, of sufficient size for recovery, in a bursting ~ ¢ 
1°5 oz. of the shell was dispersed in too fine a state of division for 
recovery. One ounce of gun-cotton, detonated in a shell of the 
same size filled with water, furnished 300 recoverable fragments, 
while 2 Ib. 1 0z. of the shell were dispersed in a pulverised condi- 
tion. A quarter of an ounce of gun-cotton applied in the same 
way, burst the shell into 121 fragments. The efficient application 
of shells on the principle of the water shell, therefore, demands the 
emp.oyment of a small bursting charge of an explosive agent not 
less sudden in its action than gun-cotton or nitro-glycerine. No 
advantage would be gained by the employment of an inflammable 
liquid, such as petroleum, in the place of water in such shells, as 
the detonation of the bursting charge is, and must be, too nearly 
instantaneous to bring about the ignition of the liquid at the 
moment of its dispersion. 

It may be interesting to your correspondent to learn that, so far 
back as March, 1855, it was my duty to report upon a proposal of 
Mr. J. Beaumont Neilson—whose name in connection with the hot 
blast has a world-wide celebrity—to employ shells filled with coal- 
tar naphtha, and fitted with a bursting charge of gunpowder, 
other methods of employing coal-tar naphtha as an incendiary 
agent for war purposes having already been proposed by Mr. 
Mackintosh and Mr. Southby. These “‘ liquid fire shells” were, 
of course, intended only as i diary agents, and, as such, they 
were found, by experiments instituted at that time at ae 
to afford — of efficiency, provided the inflammable liqui 
was considerably thickened, and thus rendered less liable to dis- 








persion in a minute state of division, by dissolving in it india- 
rubber, gutta-percha, naphthalin, or some other highly combustible 
Mr. Neilson. EL. 
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LIQUID SHELLS. 


S1r,—I was much interested in the sketch of the liquid shell | 


inserted in your last number, showing that Abel’s water shells had 
been constructed in the arsenal at Richmond, Virginia, in the 
year 1862, by the Confederates. This shell is in fact, in all 
respects, the same as Professor Abel’s water shell, which was 
tested at Dartmoor with the most satisfactory results—water in 
the latter being substituted for an inflammable liquid, which 
liquid, however, secures all the disruptive advantages of the water 
shell, and at the same time renders the shell an incendiary one. 
Permit me to inform you that prior to the Crimean war I in- 
vented and patented an diary shell, which, by the order of 
the Secre of State for War, was tried and proved highly 
effective at Shoeburyness. My shell was filled with inflammable 
liquid and had a bursting charge, and when it exploded generated 
an immense dark suffocating vapour, either in front of a fortress 
or vessel, and setting fire to all combustible materials in the imme- 
diate vicinity. My patent was interdicted by the Secretary of 
State for War, on the ground that my invention was too diabolical 
and contrary to the usages of war, and it was not until after 
peace had been proclaimed that the interdict was removed from 
my patent. The use of my invention, which is both inexpensive 
and efficient, would have rendered our fleets invincible afloat, at 
the same time that all sea-faced fortifications would become utterly 
untenable, and we should thereby be enabled to control the peace of 
Europe, more particularly as we are not trammelled by any re- 
strictions as to the usages of war. JOHN MACINTOSH. 
Crown Hotel, St. Martin’s-lane, Sept. 23rd. 








PUDDLING AT WOOLWICH, 


Sir,—Mr. Crampton’s rotary puddling furnace at the Arsenal 
has not been in operation for the last two months; the iron 
obtained is very soft. Price’s double retort furnace, with hot 
blast, only requires 10 cwt. of coal to make a ton of iron, while 
the two single furnaces with cold blast require 14cwt. From 
4 cwt. to 44 cwt. of coal are required for reheating the blooms to 
a the coils. Don’t these facts speak for the old — modi- 
fied ? ULCAN, 





TECHNICAL EDUCATION, 


Sir,—The object of technical education for both students and 
operatives in mechanical engineering is one of the highest import- 
ance, and has y received much consideration and discussion in 
the pages of THE ENGINEER. After the t of di ion and 
encouragement that has been given to the spreading of technical 
and scientific instruction amongst the operatives and employés 
of engineering establishments and manufactories of all kinds it is 
pleasant to note with approbation the actual success that has been 
attending one, at least, of our literary and scientific institutions, 
viz., the Birkbeck Institution, of Southampton-buildings. The 
range of subjects taught is more than enough to satisfy the most 
greedy of inquiring minds, embracing as it does every branch of 
natural science, mathematics, mechanical science, technical 
engineering science, mental science, languages (ancient and 
modern), and the more ornamental branches of art, music, and 
_——- The fees throughout are on the most moderate scale, 
so as to bring the education afforded within easy reach of artisans or 
poorly-paid clerks. There is one series of classes held here under 
the direction of Mr. John C. Fell, a late Whitworth Scholar and 





213 
which are running at a cheaper cost for coals per horse-power per 
hour than his four-cylinder engines; particulars of which can be 
obtained and published from daily observations made out 
the year. Mr. Wroe’s statement about number of spindles driven 
for coal used is out of the race, as 100-horse power will drive 
about 10,600 spindles on 60’s, while 100-horse power will drive about 
8000 on 36’s, so that he should have given the counts. I quite agree 
with you as to giving the weight of steam used, which would leave 
the boilers to speak for themselves ; and would that Mr. 
Adamson publish a copy of diagrams to scale, when we should be 
able to derive a little more information than we possess at present 
from report. 

Also, that he states price of coals, used at trial, per ton delivered 
at mill. I should also like to know with what instrument the 
temperatures in the cylinders were arrived at; of course if he sub- 
mits the cards, we can assume for ourselves. And , would it 
not have been equally as well to have tested the engine's perform- 
ance by measuring the overflow water? There would have been 
little extra trouble, and with the addition of measuring the water 
entering the boiler, we could have been spared the trouble of read- 
a ye oe learning. 

enclose diagrams of single engine with two cylinders, not 
jacketed, no superheated receiver, which is mee remarkably 
steady, and which, I fancy, is not far behind the quadruple 


“—— NEVERN. 
arsden, near Huddersfield, Sept. 22nd. 








TASMANIAN Trn.— Mr. A. A. Butler, on the part of some com- 
panies of which he is manager, recently sent to the Ballarat 
(Victoria) School of Mines two samples of tin for assay. The one 
was fine stream tin from St. George's Bay ; the other coarse stream 
tin from Ringarooma. The fine tin from St. George’s Bay was 
found, as the mean of eight assays, to contain 75°34 per cent. of 
pure tin ; the coarse tin ton Rin ma was found, as the mean 
also of eight assays,to contain 73°83 per cent. of pure tin. In 
— case was there any troublesome ingredient in the samples 
submitted. 


ScrenTiFIc Epucation.-—The following candidates have been 
successful in obtaining Royal Exhibitions of £50 per annum each 
for three years, and free admission to the Course of Instruction at 
the following institutions :—1, The Royal School of Mines, Jermyn- 
street, London:—John Gray, age 21, engineer, Strichen, N.B. 
Frederick G. Mills, age 14, student, London. Thomas E. Holgate, 
age 20, farmer, Blackburn. 2. The Royal Coll of Science, 
Dublin :—C. C. Hutchinson, age 21, engineer, 7 
Hatfield, age 20, student, Stockport. Thomas Whittaker, age 18, 
clerk, Accrington. 


WASTE OF COAL IN CoRNISH MINES. —It was shown by Mr. Basset, 
of Tehidy, at the meeting of the Royal Cornwall Polytechnic Society, 
on Tuesday, when offering £200, towards a premium of not less than 
£500, for a boring machine capable in an appreciable degree of ex- 
pediting and economising the working and driving of Cornish mines 
at a depth of not less than 100 fathoms from surface, that the 
Cornish engines during the first six months of 1875 did with the 
same consumption of coal less than one-third the work which was 
actually done with the United Mines engine half a century » 
Can Cornishmen do nothing to remove such a stigma ?—Mining 
Journal, 


Co-OPERATION.—The constant failure of co-operative enterprise 
in the hands of trade unionists and their particular patrons and 
friends is a fact of the times worthy of consideration. Trade 
unionists profess to know so distinctly what the rate of 
and the profits of capital should be, that it might almost be 
d that to place them at the head of an industrial business, 








mechanical engineer, which deserves special notice as forming a 
most complete educational series for students, artisans, or 
draughtsmen in the engineering profession. The importance to 
students or workmen of a thorough knowledge of the scientific 
= guiding the practical operations of the > 
oundry, or smelting furnaces, cannot be ae ee estimated. 
The men and youths, who are familiar in their daily life with the 
practical operations and necessities for improvement, are thus 
enabled to weigh, consider, and improve with intelligence and with 
some knowledge of scientific principles as their guide. The simple 
fact, for example, that no possible combination of machinery can 
make power, but only transform or direct power, has proved, from 
their lack of knowledge, the cause of many years of wasted toil 
and ingenuity to so-called — men. 

The importance alsoto draughtsmen of a knowledge whereby 
they may be enabled to design with due regard to the requirements 
of each part, and the strains to which it may be subjected, 
cannot be over-rated. Too much of our ———_ design is done 
by unintelligent draughtsmen, who can only blindly follow such 
precedents as they maybe able to lay their hands on, or trust 
almost entirely to their eye for proportions of strength in castings 
or more complicated structures, 

To endeavour to supply these deficiencies amongst engineering 
artisans, students, and - he eel Mr. Fell divides his lectures 
under four headings. First, theoretical mechanics, in which 
the purely scientific and mathematical bases for the estimation of 
strains and impact are taught. Second, applied mechanics, in 
which the connection of scientific laws, both mechanical, chemical, 
and natural, with the ordinary operations of the workshop, foundry, 
and smelting furnace, and the general principles of machinery and 
power in motion, are fully explained. ird, steam and the steam 
engine in which laws of heat as — to the evaporation and 
condensation of water, and the technical development and con- 
struction of the steam engine and boiler, are clearly set forth. 
Fourth, machine designing, specially intended for draughtsmen, 
in which the practical adoption of the foregoing theory and science 
to the designing and constructing of hi or erections, for 
definite specified purposes, is clearly explained by the carrying out 
of such designs under the instructions and directions of the 
lecturer. 

It is pleasing to find that such a thoroughly complete course of 
engineering education meets with growing approval amongst 
draughtsmen students and artisans. The number of students 
attending the engineering classes in the four years during which 
Mr. Fell has held the position of professor, has steadily and very 
rapidly increased. eS anata have been as follows :—Session 
1871-72, 83 students ; 1872-73, 141 students ; 1873-74, 175 students; 
1874-75, 259 students. I also understand that one of the mem- 
bers of these classes has this year ably followed his professor's 
early example, by obtaining a Whitworth Scholarship, and Mr. 
Fell is sanguine of at least one, if not more, of his students doing 
the same next year. J. P. W. 

London, Sept. 2ist. 











QUADRUPLE CYLINDER ENGINES, 


S1r,—-Being somewhat astonished on reading report of a trial 
made on anlugiecglinite engines, I was just as pleased to see 
your — e on same, and with your permission would offer a few 


First, I consider that a four hours’ trial is scarcely conclusive, 
especially as, per report, the consumption of coal got very small 
just when, under ordinary circumstances, the fires would have been 
cleaned, and smaller still at that time when they should have been 
banked ; in fact, to look at table of coals per hour, there is a 
strong suspicion that the feed was not kept up to the mark. So 
that if all mill-owners used Welsh coals, did not have to break 
fires in the morning, clean them during the day, and bank them 
at night, the trial might be considered a fair comparison ; and what 
coals the Agricultural Society might use can have very little to do 
with what is really used amongst the mills in Lancashire. 

Perhaps, if Mr. Adamson were to take the trouble, he would 
find engines of the double-cylinder type in his own neighbourhood 





with both labour and capital under their complete control, could 
do nothing less than insure them uninterrupted prosperity and 
general happiness. On the contrary, a co-operative company is 
no sooner formed under trade union auspices than it begins to fall 
into difficulty, and eventually into ruin. The unionists are not 
content to have the profits of capital with its losses; and when 
they have a share of the profits of capital without any share of its 
losses they are equally restive, and appear to imagine that there is 
something much better in store for them. The conduct of arduous 
and self-denying business to people of this character is impossible. 
Their great passion, and indeed their one idea, is to strike for more 
and more wages; and so dominant is this propensity, that when 
they are members of a co-operative re they strike against 
themselves, and demand more wages out of their own capital, even 
when nothing is being earned by the concern. Co-operation thus 
perishes when it comes in contact with the trade union principle.— 
Capital and Labour. 

A New TELEGRAPH SysTEM.—A new telegraphic system invented 
by Paul la Cour, vice-president of the Royal Meteorological Institute 
at Copenhagen, obtained iderable attention lately at the Inter- 
national Telegraphic Congress at St. Petersburg, where the 
inventor exhibited it. The invention is thus described by the 
inventor :—The system does not consist in a new form of receivi 
and transmitting apparatus, which by the talented cupligetion 
Hughes, Wheatstone, Siemens and others have attained such a 
state of perfection that great improvements seem improbable. La 
Cour’s system, however, opens up a new scope for telegraphy in 
that he has constructed some simple instrument, whereby the 
electric current, by being passed through different instruments 
obtains different qualities, whereby it can act upon corresponding 
instruments at the receiving station. Supposing twenty conduct- 
ing wires be led from one of the poles of a battery through twenty 
such instruments, then by connecting each or some of these with a 
single telegraphic wire the following result is obtained, viz., that an 
electric local current is produced in the twenty corresponding con- 
ducting wires on the receiving station, exactly asif the twenty con- 
ducting wires on the transmitting station were connected with the 
twenty conducting wires on the receiving station, by means of 
twenty separate telegraphic wires, while there is in reality one 
single telegraphic wire only. La Cour's instruments consequently 
accomplish the same as if the number of telegraphic wires were 
the same as the number of instruments; they are very simple, and 
their construction is as follows :—Each of these little instruments 
contains a tuning fork which isso connected with an electro-magnet 
and two wire coils, that the electric current by traversing the 
instrument becomes isochronously vibrating in the “‘ measures” 
which corresponds with the note of the tuning fork, and when a 
thus vibrating current then traverses similar instruments on the 
receiving station, then those tuning forks in them which have the _ 
same note as those in the transmitting instruments will be set 
vibrating, and thus a current is caused in their local wires. It is 
evident that such a multiplication of a telegraph line can be very 
advantageously applied in — ways. As each pair of instruments 
applied at the two termini of the telegraph line represent the 
application of a new line, a new pair of telegraphic clerks can be 
applied to correspond with one another without disturbing the 
correspondence going on along the same line, and the correspondence 
can thus be considerably multiplied. Instruments at intermediate 

laces can also be applied, and thus many different telegrams can 
Se sent simultaneously to different stations. This system is also 
suitable for transmission of handwritings or drawings—pantele- 
graphy. Heretofore this has been done by the synchronous move- 
ment many times over the paper of a single iine on the transmit- 
ting and receiving station, but in La Cour’s system a great number of 
lines may be moved over the paper side by side, and the hand- 
writing is produced by one passage over the paper. e vibrati 
currents in this system have also the advantage that they do no’ 
affect other ordinary relays or receiving instruments through their 
pass, so that they can pass tnrough a line without disturbing the 
correspondence going on, neither do the ordinary currents from the 
other end affect La Cour’s receiving instruments, These ym 
currents thus neither disturb the ordinary telegraphing 
the line nor are they disturbed by it. 
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OLD RAILWAY BRIDGE AT WEST AUCKLAND. 
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Visitors to Darlington next week should examine the curious 
bridge—now disused—which we illustrate above. This bridge was 
most probably designed by Robert Stephenson, and was certainly 
built by Messrs. Stephenson, of Newcastle, in 1825. The principle 
is very ‘similar to that subsec juently adopted i in adeveloped form in 
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the High Level Bridge at Newcastle-on-Tyne. The bridge is 
almost entirely, if not wholly, of cast iron. It is situated on a 
level portion of the} Stockton and Darlington line between 
Etherley down incline and Brusselton up incline. It crosses the 
river Grannless, a tributary of the Wear, on four spans of about 








13ft. each. The columns are stepped on wood balks laid on the 
bed of the stream. Mr. Thomas Cabury had charge of the erec- 
tion of the bridge, and of two stationary winding engines at Brus- 
selton and Etherley. Altogether the old bridge deserves notice as 
one of the most interesting existing relics of early railway practice. 








DAVEY’S HYDRAULIC PUMPING ENGINE. 
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SECTION THRO C.c. 


Tur efficiency of hydraulic motors is a subject of great im- 
portance, to mining interests especially, and our readers will 
appreciate the very vital improvements which Mr. Davey has 
introduced into the pumping engine illustrated at page 215. There 
were two serious difficulties attending the use of hydraulic 
pumping engines, which limited their adoption—the first was 
that of the great wear and tear attending the use of the ordinary 
valves ; and, secondly, the wear and tear caused by the use of 
pistons, especially with gritty water. These difficulties are ob- 


viated in the engine under notice in a way which is absolutely 
new. 

It will be seen from the general illustration that the engine 
has a stationary valve-box in the centre, to which are attached 
two hollow rams, one in either direction, forming ports to convey 
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the water to and from the said valve- box. 


The pumps are 
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plunger pumps, situated one at each end of the engine bed. The 
pump plungers, being attached together by means of side rods 
passing on the outside of the stationary valve-box, reciprocate 
with a telescopic action, sliding over the stationary power rams, 
and entering the pump barrels at the same time. It is self. 
evident that if water under pressure is applied alternately 
through the one and the other stationary ram the pumpirg 
action becomes complete. It only now remains to describe the 
valve-box—as simple as it is ingenious. It consists of a square 
box containing four single-beat cylindrical valves, having no 
metallic connection, and this is the important element. Slide 
valves do not answer for large engines for obvious reasons, nor 
can large and heavy valves such as are required for large engines 
be worked satisfactorily by metallic connections, and on this 
account it has been the custom to make the valves as small as 





possible for the sake of easy manipulation, thereby very heavily 
throttling the water and causing a great loss of efficiency. The 
valves of this engine are worked with a water connection, if it 
may be so termed, and there is, therefore, no limit to the rela- 
tive proportions of the valves and supply pipe ; the valves are 
made so largethat with avery small amount of lift anunthrottled 
waterway is provided. 

The two exhaust valves and also the two supply valves are 
placed in opposite corners of the box. The top portions of all 
four valves are subject to the pressure of the column of water 
against which the pump delivers. The under portions are 
subjected alternately to the driving column and the exhaust, a 
pressure and an exhaust valve being acted on at the same time. 
The pressure is applied through a small gun-metal slide valve 
about the size of a penny, reversed at each end of the stroke by 
tappets. By putting a lap on the outside edges of the slide 
valve the valves previously lifted are allowed to drop before the 
pressure is applied to lift the others, preventing slip. The 
exhaust from the small slide valve is throttled by means of a 
screwed conical plug, which enables the main valves to be worked 
with the minimum “beat;” indeed, by this arrangement the 
largest valves can be worked under heavy pressures without 
causing the slightest beating up of the seatings. Having described 
the general features of the engine, we need not point out to our 
practical readers the advantages gained by the uge of plungers or 
rams over pistons. 

The engine which we illustrate is one of four now being con- 
structed, two for a colliery in the North of England and two for 
amine in Germany. It will pump 500 gallons per minute 250ft. 
high with a pressure of 900ft. head. 








WE learn from official advices from Brussels that our export 
trade of English coal to Belgium has within the last few years very 
rapidly increased. In the first four months of 1873, we sent 40,000 
tons; in same period of 1874, 60,000 tons; and in the first five 
months of 1875, 150,000 tons, 


JAPANESE RAILROADS.—In the report of the British Consulate 
for Hiogo and Osaka for 1874, dated June 16, 1875, we find the 
following pomnaes 3 —The railway from Kobe to Osaka (204 miles) 
was traffic on the 11th of May, 1874, so that 
the line has pork et beena year in operation. Parcels and goods 
have been sonia for shorter periods, and the receipts show a steady 
increase, amounting by the latest published returns to about £50 
per mile per week. The competition by steamers, for passengers 
especially, with the railroad between Kobe and Osaka is rapidly 
declining according as the people of the country become more 
sensible of the advantages of time and puuctuality. The line is 
worked with great credit to the Japanese and all concerned, and 
no accident causing injury toa single passenger has occurred since 
it was opened. Most of the subordinate officials are Japanese. 
The engine-drivers, but not the firemen and foremen plate-layers, 
are foreigners. The works of the line, which include large river 
bridges, three short tunnels and some heavy earthwork, appear to 
have been constructed with care and solidity. They are reported 
to have withstood the action of heavy floods last year without 
injury or interruption of the traffic. From Osaka to Kiyoto (27 
miles) the works begun last year are now in active progress, and it 
is believed that notwithstanding the large number of rivers to be 
bridged over, there is a fair prospect of the line being opened up 
to Kiyoto during the year 1876. With the object of connecting 
the port of Tsuruga on the north coast with Kobe and the Bay of 
Osaka, surveys have been made and the proposed line of railway 
marked out round the eastern side of Bima Lake from Kiyoto and 
Otsu to Slicotsu and Tsuruga. Iam also informed that further 
surveys are in progress from the lake towards the interior, with 
the view eventually to the gaining of Kiyoto and Tokio by a 
central trunk line, which will open up largely tracts of country 
now sorely in need of improved means of communication. Traffic 
. Kube and Osaka line on May 11, to Dec. 31, 1874: ——- 

_——. 505,733 ; receipts for same, 135,440 dols. ; Bao 

luggage, number of reels, 15,771; receipts for same, 3118 dols. 
Geoln weight, piculs, 1981 ; amounts wel same, yt dots 3 total 
receipts, 138, 7oL dols. This railway w 
traffic on the 11th May, 1874, and for Ans ~ on the ist of December, 
same year, 
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THE SEVERN TUNNEL.* 
By Mr. C, RICHARDSON. 


Tre Severn Tunnel, of which the writer of this paper is the 
engineer, and the ay we of this Association the consulting 
, is a work that has been undertaken by the Great Western 
Railway Company for the purpose of connecting, in the most 
advantageous and direct way, their railway system at Bristol with 
that in South Wales. This it will do by substituting a tunnel 
under the river for the present steam ferry on the a y con- 
structed Bristol and South Wales Union Railway. The tunnel 
will be about four and a-half miles long when completed. One- 
half of this length, or two and a-quarter miles, will be under the 
river Severn. It will be made for two lines of way, which will 
descend at a gradient of 1 in 100 to the lowest point, under the 
shoots, and ascend again at the same gradient, to join the lines on 
the other side. 

The importance of this work, from a commercial point of view, 
is at once apparent when the effect it will have upon the traffic of 
the district is considered fora moment. It will connect, in the 
most direct manner, the mineral and populous districts of South 
Wales with Bristol and the South of England ; it will doubtless 
form the express route from London to South Wales, saving three- 
quarters of an hour in time. It will also form an important link 
in the communication from Bristol northwards, through Hereford. 
It is, in fact, the missing link in the railway communication of this 
district. 

The idea of making a tunnel here first occurred to the writer 
of this paper in 1862 or 1863, during the construction of the piers 
which go to form the present ferry. Having occasion to be much 
on di tow-auter rocks there, and seeing that the beds of rock and 
marl are so remarkably level, as well as compact and tight against 
water, the idea struck him that a tunnel under the river might be 
the best way of forming a railway connection between the lines on 
each side, This idea was perhaps not unnatural to one who had 
formerly been engaged professionally in the construction of the 
Thames Tunnel, though the circumstances here are very different 
in reality. 

The facts of the case appeared to be these :—There were three 
ways in which the railway connection might be made, (1) By a 
steam ferry, for which the Act had already been obtained. (2) By 
a bridge over the river. (3) By a tunnel underneath. The tidal 
and geological facts which had to be considered were, first, the 

+ and ever varying rise and fall of the tides, amounting to 50ft. 
n extreme cases; secondly, the frequency of fogs. These fre- 
quently come on quite suddenly, and are also often found on the 
river when not present on shore ; thirdly, the great speed and force 
of the current; fourthly, the quantity of gravel and sand borne 
up and down by the strong currents ; fifthly, the nature and form 
of the river channél, 

The two last of these facts only require further explanation 
here, for the bearing of the three first upon the three different 
ways of crossing alluded to is evident on the first glance. Let us 
turn our attention, in the first place, to the nature and form of 
the river channel. A section along the centre line of the tunnel, 
showing the river channel as seen at low water, is hung upon the 
wall, On this section may be obssrved the deep and narrow 
channel of the shoots which carries all the running water at low 
water. This channel is a quarter of a mile wide. On the east 
side are the “‘ English stones,” one and a-half miles across; they 
ebb dry a little after half-tide. These ‘ stones” consist of very 
firm and level beds of rock and marl belonging to the lowest beds 
of the new red sandstone. On the other side of the shoots there 
are the ‘‘Lady Beach” and other rocks, of much the same 
character as the ‘‘ English Stones,” which extend to the Welsh 
shore, with the exception of a pond of water ten chains wide, and 
10ft. to 14ft. deep. This is all clearly shown upon the plan and 
section exhibited. In the line of the steam ferry, half a mile or 
more above this section, these low-water rocks are avoided. 

It appears somewhat remarkable that these half-tide rocks, ex- 
tending for about two miles along the course of the river, should 
be found in this part of the Severn, and here alone ; seeing that 
the same geological formation is continued for miles both above 
and below. This, of course, only proves that these beds of rock 
and marl are very much harder than they are elsewhere in the 
same formation, and that the marl is impervious to water, for, had 
it been otherwise, the water, soaking into the marl, must have 
softened it, and it would have been washed away ages ago. The 
fact that the water does not penetrate may be observed by any one 
at low water. On examination it will be found that the marl im- 
mediately beneath the surface is quite dry. The abrupt ending of 
these harder beds on the upper side of the ‘‘ stones” is the reason 
why a deep-water channel is always found there open for the ferry 
steamers; for although the Dun Sands do, without doubt, fill the 
ferry channel up to the English stones on the first part of the ebb 
of a heavy spring tide when the mass of the water passes over the 
stones in a direct course, yet as the tide ebbs and the stones come 
nearer to the surface a great body of the ebbing water, which is 
still thrown into the ‘‘ English Lake” on the east side of the 
river by the projecting point of the ‘‘old passage” above, has to 
find its way into the ‘“‘shoets” channel along the upper edge of 
the English stones which it can no longer run over. This washes 
away again the tail end of the Dun Sands, and keeps open the 
ferry channel, which is 40ft. deep at low water. And now asto the 
fourth fact mentioned above, namely, the gravel and sand carried 
up and down with the tides. This is a fact claiming especial 
attention. Large quantities of gravel, varying in size from stones 
as large as a man’s head down to the finest sand and mud, are 
always rolled up and down the stream by the force of the current 
during spring tides, independently of any action of the wind or of 
waves. Among many proofs of this that might be brought for- 
ward, it may be sufficient to mention the two following :—When 
on the English side of the river the fishermen dig a hole in the 
rock for the purpose of fixing one of their posts to which to fasten 
their nets—an operation usually performed during the spring 
tides—if, after digging the hole, they neglect to put in the post 
for a few tides, it becomes filled with this gravel, and so firmly are 
the pebbles, large and small, wriggled and jammed in by the action 
of the current that the men now find it easier to dig a fresh hole 
in the rock than it is to get the pebbles out again. Again, on the 
Welsh side of the river the foundations of some of the low-water 

iers at Portskewet were excavated a certain distance into the 

ard marl in order to receive the footing of brickwork. The 
excavation was done at the low water of one spring tide, and the 
brickwork was put in during the next low water. In all such 
cases constienle quantities of gravel were washed into the holes 
during the single tide. Now it must be borne in mind that in both 
these instances the holes which were filled with gravel as described 
were not in the line of the strongest currents, and that they were 
at an elevation of 70ft. above the floor of the deeper channels of 
the river where the strongest currents are found, and where the 
greater quantity of the gravel must run. 

There can be no doubt, therefore, that very large quantities of 
gravel and sand do, as has been said, roll up and down the shoots 
with the ebb and flow of spring tides, 

Returning now to the comparison of the three ways before- 
mentioned of carrying the railway traffic across the river, we come, 
in the oe to the steam ferry :— 

An Act of Parliament was obtained in 1857 by the Bristol and 
South Wales Union Company, the late I. K. Brunel being the 
engineer. It had always been the intention of Mr. Brunel to make 
this ferry, in the end, fit for the conveyanee of coal and other 
heavy goods in the truck ; but he thought it advisable, in the first 
place, to open it for passengers only, and thus have the oppertunity 
of faning further experience of its capabilities and requirements 
before he decided upon the plan to be adopted for the conveyance 
of the heavy goods. He did not, however, live to see even the 
passenger ferry finished. The Bristol and South Wales Union line 
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and ferry were opened for passenger traffic in Septem! 
jseig= sap none ay mage eran gy gpa construction, ai 

from the observations he then , he came to the conclusion 
- the difficulties and fe of making — ——a a — 
erry adequate to convey the very large and heavy traffic antici- 
pated would be so great that it could not profitably be attempted. 

Looking, in the second place, at a bridge :— is no doubt 
that the construction of a bridge across the Severn at this point 
would be attended with great risk and expense. It will not be 
necessary to occupy the time of the section by going into this 
question further than to say that the crossing of the shoots channel 
by a bridge is a +t difficulty. The bridge must be 100ft. above 
high water, and must either cross the shoots by one enormous 
span of 1300ft., or otherwise involve the placing of two piers in this 
swift channel, here 100ft. deep at high water, and then the central 
span must be 700ft. or 800ft. These facts speak for themselves. 

Thirdly. With regard to a tunnel, although the work is a large 
one, all the conditions are favourable. The nature of the marl, 
which is impervious to water ; the horizontal position and hardness 
of the beds of rock bounding the shoots; even the strength of the 
current and the foulness of the water, as before described, are 
favourable to the construction of a tunnel; for the rock being 
hard, as it is known to be, the gravel, sand and mud carried by the 
water would close and entirely prevent leakage through any open 
joint in the rock. The reasons given above will account for the 
preference given to a tunnel in this place as a means of railway 
communication. 

The directors of the Bristol and South Wales Union Company 
concurred in these views, and in the year 1864 plans for the tunnel 
were deposited, and the other preliminary steps were taken to 
obtain an Act ; but the want of funds stopped the way, and the 
bill fell through. <A second and similar attempt was made in 1870, 
with a like result. In the year 1872, however, the Act of Parlia- 
ment for,the construction of the Severn Tunnel was finally obtained 
by the Great Western Railway Company. At the general meeting 
of Great Western proprietors when the scheme was adopted by 
that company, the chairman, Sir Daniel Gooch, Bart., M.P., who 
had from the time it was first brought under his notice, taken the 
greatest interest in this work, clearly pointed out that the crossing 
under the “shoots” was the only part of the work asto which 
any one could be in doubt ; and, as the practicability of this 
of the work might be placed beyond doubt by driving a h ing 
there at a comparatively small cost, he promised that this shoul 
be done before the larger expenditure on the more extended works 
should be incurred. This is the part of the work that is now being 
carried out. After parliamentary powers had been obtained, the 
first thing to be done was to find out, as exactly as ible, what 


still continue to be the Comes and consequently the main path- 
way of the water-driven pebbles. 

the facts of the case answer to this supposition :—The 
** shoots” floor being in form like ridge and furrow may be ac- 


counted for by considering the course of the pebbles, which would 
naturally seek the furrows and keep on deepening them. This 
would continue until, in the course of time, the would be 


worn through extensively in the furrows; the ridges would then 
fall over and be carried away, and be thus prevented from attain- 
ing any great elevation. ese combined actions might be ex- 
pected to produce very much such a floor as is found there. Again, 
the form of the “shoots” channel being somewhat curved, the 
greater force of the current and the larger mass of pebbles are to 
a certain degree thrown against the, Welsh shore; this accounts 
for the deepest water and the steepest slope being found on that 
side. The rate of wear must, however, have been very slow, for 
the hard rock has only been worn down to a depth of about 70ft. 
since the time when the river first ran this way—a rate of, it may 
be, less than a foot in ten thousand years. After the exact posi- 
tion of the centre line had been determined upon, it was at first 
proposed to sink the shaft upon the low-water rocks close to the 
edge of the “‘shoots” on the Welsh side; but the building of a 
shaft-head upon these rocks was strongly opvosed by those who 
were interested in the navigation of the river. This, combined 
with other considerations of convenience, led to its being placed 
on shore in its present position, though it is half a mile from the 
*‘shoots,” under which the object at present is to drive a heading 
as before stated. The shaft now sunk will form a permanent 
pumping station, and the heading now in progress will form a per- 
manent drain from the lowest point under the “‘shoots.” The 
shaft was begun in March, 1873. The strata passed through, as 
shown on the section, were as follows :-- The first 85ft. are in the 
new red sandstone and marl. Under the top soil was a 6ft. bed 
of sand, and underneath that a bed of yellow sandstone, 13ft. 
thick, of the sort which appears in the cliffs of the old Roman 
camp hard by. The remainder of the distance, down to a depth 
of 85ft., was all in a very hard red marl. 

In sinking through this red marl a strong spring of water was 
met with, at about 45ft. down, which yielded about-12,000 gallons 
an hour, and made it necessary to employ a steam a. One of 
Tangye’s direct-action pumps was procured, and this enabled the 
miners to go down another three or four yards, when a much 
larger spring of 27,000 gallons an hour was tapped. Although the 
small pump threw up a large quantity of water, it could not con- 
tend with such a spring as this. A 15in. Cornish pump was there- 
fore obtained, and this enabled the miners to carry the shaft to the 
bottom; a second pump of the same size being, however, provided, 





the “‘ shoots” channel was like along the whole of the 300 yards 
included within the limits of deviation, so that the best point for 
crossing might be fixed upon. The usual limits of 100 yards on 
each side having been purposely increased to 150 yards at this place 
in order to give a wider choice of ground in fixing that point. This 
was done by obtaining cross sections of the “‘ shoots” channel at 
every ten yards along the whole of the 300 yards within the par- 
liamentary limits. 

In order to be of any use, these cross-sections had to be taken 
with great care and accuracy, and the obtaining of them was a 
matter of some trouble. It was done in this way :—The water 
depths were taken by soundings out of a good, stiff boat built for 
the purpose, which was rowed by four men. The actual soundings 
were taken with a heavy lead at the bottom of a twisted wire. 
The wire was coiled round the drum of a machine, which was 
made for the purpose, and which, of itself, indicated the exact 
length of wire run out. It was managed by one of the assistant 
engineers. A second engineer kept the boat exactly in the line of 
two poles, which had previously been carefully fixed upon the low- 
water rocks in the line of the intended section ; this engineer also, 
at every sounding, took the angle with a sextant to a lateral pole 
which had been fixed at a definite distance from the others, A 
third engineer booked these figures as they were called out, 
together with the hour and minute when each was taken; and a 
fourth, on shore, noted the height of the water every few minutes. 
All these observations combined and worked out gave the position 
and depth of each sounding, and from these the sections were 

slotted. 

. The strength of the current at ebb and flow of the tide is so 
great that soundings could only be taken for a short time at the 
turn of the tide, and although the depth of water was least at 
low water of spring tides, it was found that soundings could then 
only be taken during fifteen minutes, after which the lead would 
be carried away and no bottom felt at all. High water of neap 
tides was, therefore, found to be the best time when soundings 
could be taken for an hour or more, The sections obtained from 
these soundings, which were taken as close together as ible, 
were all carefully plotted to a large scale upon prepared paper ; 
and after they were taken it was found that they were all very 
much alike-—that the width and depth of the channel was very 
nearly the same at all the sections, and that the bottom of the 
“shoots” was nearly level all the way across the deeper parts. 
This result was highly satisfactory, and proved that, as far as the 
‘*shoots” were concerned, any one point for crossing was prac- 
tically as good as another within the 300 yards which had been 
tried. 

This appears to be a fit time to say a few words about the 
remarkable low-water channel called the ‘“‘ shoots,” regarding 
which every one of the undermentioned facts is worthy of atten- 
tion :—The channel is plainly indicated upon the large plan on the 
wall, where it is seen to cut across the English stones in a some- 
what curved and oblique direction, and through a very hard part 
of them. At the point where the centre line of the tunnel crosses 
it will be observed on the section that it has a breadth of about 
450 yards at the top and 280 yards at the bottom, with a depth of 
from 50ft. to 55ft. in the deeper parts, It will be noticed that the 
Welsh side of the channel is greatly more steep than the English 
side, and that although the deeper parts of the floor are compara- 
tively level, the deepest part is on the Welsh side. It will also be 
remarked that the bottom is furrowed like a ploughed field, or the 
teeth of a saw. 

All these observations apply equally to every section that was 





| taken. On both sides of the ‘‘shoots,” also, the beds of rock 


which ebb dry at low water are remarkably level, and are formed 
of strong beds of very hard sandstone and conglomerate. A borin, 
also which was made on the eastern edge of the ‘‘ shoots” prov 
that there was nothing but hard rock down to the bottom. 

These are the facts, now for the theories:—The opinion has 
been held by some persons that this channel is due toa geological 
fissure through the rocks caused by upheaval, but this supposition 
is in no way consistent with the facts dovsmedea. For 
example, if such a fissure had been caused by upheaval, the beds 
of rock must have dipped away from the “shoots” instead of 
being level. The bottom also, instead of being a firm and level 
bed of rock all along, would have been a mass of com tively 
loose débris, which the current would have scoured into deep 
holes. On the other hand, the true explanation of the cause 
which formed this channel ap to be, probably, that it has 
been gradually fretted away ing the course of ages by the 
action of the powerful current, aided by the large quantities of 
gravel which are carried up and down by it. It has only to be 
conceived that at the time when the Severn first be to run 
down this way, and before the banks or cliffs on each side had 
been worn back, the surface of the ground was undulating as it is 
elsewhere. The river waters would, of course, follow the lowest 
natural channel that was to be found, and in this case that 
channel may have been narrow, and in the place where the 
“shoots” are now found. The rise and fall of the tide — 
then, as now, very great, it would roll up and down this chann 
large quantities of gravel; and this gravel would gradually and 
constantly deepen the channel along the dee ot pe of the course 
of the stream ; so that, as the river was gris y widened by the 
action of the water alone on the sides, this original channel would 
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in order to prevent the loss of time by accidental stoppages. At 
the bottom of the new red mar! a very hard bed of conglomerate, 
4ft. thick, was passed through. 

Immediately under this bed, at a depth of 91ft., lay the 
Pp + sand , reaching to a depth of 110ft., or 19ft. in thick- 
ness. Water was found also between the joints of this sandstone, 
but below this no more water was found in the shaft. Below the 
pennant was found 27ft. of clay shale, with a thin 2in. seam of 
coal, The shaft was now 137ft. deep, and down to this point the 
strata had been nearly horizontal, but with a slight dip to the S.E. 
Under this clay shale came a bed, about 8ft. thick, of coal and clay 
shale jumbled together ; and under this again a bed of millstone 
grit, 11ft. thick, and dipping at an angle of about 1 in 8 to the 
S.E. Under the millstone grit was found beds of firestone and 
shale, about 6ft. thick; and then a remarkable bed made up of 
lumps of mountain limestone embedded in clay shale, 14ft. thick. 
The lumps of limestone varied in size from small pieces up to 
lumps as big as a wheelbarrow. The corners were all angular, and 
every lump was embedded in a firm, pale chocolate coloured fire- 
clay. This reached to a depth of 177ft. 

Lastly came a very hard, close grained, red firestone, or iron- 
stone as the miners called it, in regular beds from 6in. to 12in. thick, 
but with thin layers of hard fire-clay in the joints about an inch 
thick. This sort ef rock was found all the way to the bottom of 
the shaft, 200ft. down. These latter beds all dipped alike, at a 
rate of about 1 in 8 to the S.E. The bottom of the shaft was 
reached and the heading started in December, 1874. The pumps 
had now to be fixed in their permanent positions, and as it was, of 
course, decided to drive the heading by the use of the new rock 
drills, the air pumps and other machinery necessary for this pur- 
pose had to be procured and fixed in place. 

In the meantime the miners went to work in the old-fashioned 
way with hand drills, working night and day in twelve-hour shifts ; 
but they could only get on slowly by this means—never, in fact, 
doing more than four yards in a week. The McKean drills were 
set to work at the end of January, 1875. These drills were 
entirely new tothe men, and it was amusing to hear how much they 
were at first prejudiced against their use, saying that they believed 
they could get on better in the old way. However, after using 
them for a few days, and before they were aware of any change in 
their opinions, the air pump happened to break down, and the 
men had to go to work for a few shifts in the old style. Their eyes 
were then opened all at once. They appeared to themselves to be 
doing nothing, although they worked hard at it, and after this no 
expressions of that sort were ever heard. Dynamite was also used 
instead of the old-fashioned blasting powder, and with capital 
effect. The difference in the effect of the two explosives appears 
to be :—The dynamite breaks up the rock blown away into small 
pieces so that it can at once be shovelled up inte the trams, while 
the powder often leaves a good deal of sledge work. The dynamite 
blows to the very bottom of the hole, and thus makes a gain of 
some inches in every set of charges over the powder. The dynamite 
also cuts away the blasted rock cleaner from the roof and sides, 
thus leaving few powder shakes and loose pieces behind. 

The men now worked in three eight-hour shifts, and accom- 
plished from 14 to 18 yards in the week. A good, hard, and firm 
rock was found to be the material in which they could go ahead 
the fastest; where the material was softer and timbering was 
required they could not do so much. The heading is 7ft. square, 
and was started at a depth of 42ft. below the rail level, with a rise 
of 1 in 480 towards the lowest point under the “shoots,” about 
800 yards from the shaft. It will thus, when the tunnel is com- 
pleted, form the permanent drain to the tunnel; the pumping 
station being at the shaft on shore. In driving the heading, the 
samé strata were met with as those found in the lower parts of 
shaft, but the beds were found to be much distorted; so 
that, instead of — the bed of millstone grit at from 70 to 80 
yards in, as it would if the dip of 1 in 8 had been maintained, it 
was not met with until the ening had advanced to 180 yards 
from the shaft, After passing through the millstone grit, the 
jumbled bed of coal and clay shale was met with; and here also 
was found a little more water. This bed was bad to stand, and 
required close timbering all round. It was found to be of about 
the same thickness as in the shaft, but the dip was not so regular. 
After this the clay shale was entered, but it was found to be dipping 
in the same irregular manner as the beds already passed through 
until, at a distance of 300 yards from the shaft, strong pennant 
rock was found in the roof. 

Since this time the heading has been entirely in the pennant 
sandstone. This rock is very hard and strong, but it is, at the 
same time, jointy, as is usually the case with pennant; a good deal 
of water comes in through some of the joints, which makes 
the work very wet there. The heading is now nearly 100 yards in 
the pennant rock, that is nearly 400 yards from the shaft. The 
dip of the beds does not now ex lin 50. And now, in con- 
clusion, it may be observed that, as the “‘shoots” channel is in 
the hard p + sandstone above, and as the heading is well into the 
same sort of below, the natural conclusion is that the whole of 
that part of the tunnel which will be under the “‘ shoots,” will 
have to be cut through this hard pennant sandstone ; and, it may 
be added, that a , strong, and self-supporting rock like 
this makes a most favourable ground for the construction of the 
Severn Tunnel, 
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MEMOIR ON THE CONSTRUCTION OF A 
MASONRY DAM. 
By Mr. James R. Crose, C.E. 
(Continued from page 172.) 

General Methods of Handling Materials.—No expensive plant 
of machinery was used, The buildings were a contractor’s office 
and cement house on the flat below the dam, stables and black- 
smith shop near by, and a shed for stone-cutters on the flat above 
the dam. The stone yard was just above the dam on the north- 
east side of the stream. The stone for cutting and breaking for the 
first two years was procured from the hill-side, within 1000ft. of 
the yard, and from SOft. to, 300ft. above it The third year the 
haul was about 2000ft., and the last year most. of the stone for 
cutting was hauled two miles. From the neigh’ ing hills, the 
stones were transported on stone boats with oxen. For long 
hauls, low trucks were used, the stone being first. brought to the 
road on stone boats. When the hill-sides were dry and rocky, the 
wear of stone boats wasenormous. For transporting the cut stone 
from the yard to the work, trucks drawn by horses were generally 
used depositing the stone within reach of a derrick on the work. 
In the main pita double-geared derrick, with 50ft. boom, was at 
first used for setting stone. Its great weight made it unwieldy, 
and for the last two seasons derricks of 30ft. mast and 25ft. boom 
were used. These could readily be shifted and raised. A heavy 
block, with a socket for the pin at the foot of the derrick, was 
laid on the concrete, and boards around it for the hoisters to stand 
— The dexricks were worked by and until the masonry was 10ft. 
above the bank. After that two steam hoists were used, a vertical 
8-horse power engine, with drum, being placed on the lower side 
of the dam, and the fall —— to it over the edge of the masonry. 
All the material to be hoisted was delivered under the boom on the 
vertical side of the dam. 

Below the embankment level, the sand and cement for mortar 
were mixed dry on the bank, and sent into the pit by a shute, to 
the mixing board. The broken stone wassent down another shute 
and measured below From the mixing board it was ee py oerey to 
P in barrows. When the masonry had reached a height of 
6ft, above the bank, the mixing platforms were placed on the bank 
close to the vertical wall, the concrete shovelled from the board 
into boxes, which were hoisted, placed on a dumping car, running 
on a track of scantling resting on notched ties laid on the concrete, 
and wheeled to a place and dumped. The track was carried along 
on the top of the new work. As the concrete was dumped from 
the car, it was levelled off to about 8in. thick andrammed. From 
two to three layers, according to the thickness of the course of the 
face walls, were put one over the other. With the track in the 
centre of the wall, a width of 20ft. could easily be carried forward, 
the car being arranged to dumpin any direction. The plan worked 

retty well, but was a little expensive for the contractor, as the ties 
Gasiee more or less imbedded in the soft concrete, and conse- 
quently there was more loose stuff to be removed in preparing for 
another course than if no travelling over the frech work had 
occurred, Boards laid along the track, for the car-tenders to walk 
upon, protected the green concrete. 

Stone for masonry was hoisted in the same way, and carried to 
the setting derricks, which were worked by hand, the reach of the 
boom being regulated by the topping lift, and, of course, being 
altered for every stone that was set. The courses were laid from 
one end of the dam to the other, so that, while one hoister was 
raising stone, the other was raising concrete for filling the space 
between the stones already laid at the other end of the dam. 

The stone breaker was at first placed on the bank above the dam, 

and the broken stone passed from it to the meadow at the stream 
level. This arrangement was necessary so as to utilise the engine 
for pumping, but had the disadvantage of causing the stone to be 
hauled up again from the meadow. After pumping was no longer 
necessary, the breaker was placed on the hillside in such a position 
that it was fed from the quarry direct, and delivered stone a little 
above the level where it was needed, making all the haul descend- 
ing. 
Wire guys were used on the derricks, and for a part of the time, 
when the steam hoist was used, the falls were of annealed wire 
rope. This generally worked well, but had one disadvantage; it 
would ti break suddenly, without warning, and it took 
longer to repair than rope. 

All arrangements for transportation and hoisting were under the 
contractor’s direction, the engineer only seeing that nothing should 
be done in a manner detrimental to the work. 

Character and Cost of Materials. I. Cement.—The specifica- 
tions required that all cement should be of the best quality of 
American hydraulic, and subject to such tests as the engineer might 
direct. For this work it was not so essential that the cement should 
be quick setting, as that it should be strong. For concrete, a quick- 
setting cement is not tobe preferred. 

The first cement, delivered in October, 1866, contained a con- 
siderable amount of coal dust, was ey not thoroughly 
calcined, and, when sifted, 224 per cent. by weight would not pass 
through a sieve with openings of ~;in. The cargo was rejected. 
The contractors claimed that they could not procure any better 
cement, All of the Rosendale works were visited, and only one 
company would agree to furnish a cement that should contain less 
than 15 per cent. of matter coarser than gin, The other com- 
panies said they had a ready sale for any cement they offered, and 
would not go to additional expense and trouble to grind the cement 
finer. The company which consented to make an effort to improve 
their cement furnished nearly all that was used on the dam, and, 
out of a great many samples tested for fineness, only three were 
found to equal the limit assigned. In 1869-70, samples of several 
different cements for sale in the New York market were tested 
with the results shown in the following table. Different brands 
are designated by different letters. ‘‘B” was the cement used on 
the dam, 

Tests of the tensile ore me were made, The blocks had a 
sectional area of 2} square inches, with shoulders forclamps. They 
weie mixed in moulds, immersed in water for twenty-four hours, 
and broken after having stood for from seven days to a year and a 
half. No practical use was made of these tests at the time. The 
results of a large number are given in the table :— 








Fineness. | 
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Tensile strength. 





| Ibs. per square inch. 





























Over | 40 to | Over | 40 to | ” | | 
Brand, 40. | 80. Brand. | 40. 80. | Brand, |7 days 21 ds. 3 mns. 
A |225| 75| C | 19s} ir2| A 82 | 94 | im 
A /lé6é | Cc (|%3]/ —/| B 9 j;ul| — 

1867 | 

B >|15 | 11 D (159/111) B 61 | — | 135 

B J/14 | ul E | 154/109] B 61 | 84 | 100 

asesy| | 

B 4/111] F —-|- B 58 | 101 _ 

B >| 10 |187|) G | 228) — B 56 | 63 _ 

B || 12°5|13°7| H —|;— B 50 | 66 — 

B 66 | 84) I 28°38 | — c 37 66 75 
| | 

1868 | | } | 

B 4 | 6 tS | 75) — D 48 | 82 82 

B (| 20 50) K | 20 — E 59 | 62 73 

B 66) 41) L | 188) — F 65 | 6 | — 

RB 6 | «= = | = | = G 66 | 4 99 

B)/15 | 69|9— | —] — H 28 65 95 

1869 | | | 

B {| 10 53, — —{|- I 2% | 60 | 72 

B 7, = —|-— J 54 tn 87 

B 62) 4°7 = _ _- K 35 77 

B 81| 56) — -—-|-—- L 26 | 74 

An analysis of the whole series of experiments a to 





establish these facts :—(a.) The average tensile strength juare 
faeces eye ltr ne caminin, of white tae thon 3 


a diameter was 54} Ib., while that 

of those of which more than 15 per cent. was over diameter, 

was 39 lb. (b.) When cements con‘ 10 to 23 per cent. 

susie ctoengit ef the te portion wee 90 por cent. greater toes 
i e ion was cen 

that of the cement before sifti ; bubte euiseute out ing from 


cent, ey The tensile strength of the cements increased con- 
tinuously for nine months. Reliable observations for longer 
periods were not obtained. The maximum results were :— 

Time .. .. .. .. 7days. I4days. 2ldays 3mo. 6mo. 9 mo. 
Ibs. per square inch .. 86°5 89 lil 155 222 250 

(d.) The cements which gave the best results at seven days 
generally maintained their superiority throughout. 

Some of the cements used which set quite slowly at first, made 
exceedingly hard concrete. The most compact concrete which was 
cut into at any time was made with a lot of cement which barely 
escaped condemnation on account of its setting so slowly. No 
samples of the brand used refused to set under water. 

A systematic testing of all the cement used on a work situated 
as this was, is very difficult. From 2000 to 3000 barrels were used 
in a month, and it ti happened that, owing to delays in 
transportation, all the cement used for several days in succession was 
delivered directly at the concrete boards by the teams which 
hauled it from the railroad. It is due to the cement company 
which furnished the cement to say that it was generally very satis- 
factory. The difficulty with most of the cement companies now is, 
that wie the +e end — are A, = their pe 
capaci supp) e market, an 5 a 
anything ag Rome the Rosendale brand is accepted without 
question, so that there is no inducement for them to take any pai 
to improve the quality of their cement. The experience of Mr. 
Shedd on the Providence (R. I.) sewers shows, however, that it is 
not only practicable to make tests of all cement used on a large work, 
but to raise the standard of that which is furnished. 

The average weight of a barrel of cement used on the dam was 
284 Ib. net. 

IT. Broken Stone for Concreté.—Stone for concrete was broken to 
be not more than 2in. in its st dimensions, A Blake’s stone- 
breaker of 15in. jaw was used, driven by a 15-horse power engine. 
The stone which was obtained from the surface and from old fence 

in the vicinity of the work was tough and used up the jaw very 
fast. A movable jaw ordinarily lasted twenty days. On one occasion, 
a jaw costing 70 dols., and which had been hauled 16 miles over- 
night and put in the machine in the morning, was so worn by night 
as to be useless. With chilled jaws and careful handling, and 
using quarried stone instead of stone from the surface, a pair of 
jaws lasted much longer on the latter part of the work. e last 
pair used broke about 3000 cubic s of stone. 

As the stone d from the breaker, it traversed an inclined 
screen, made of 4in, iron rods placed parallel, about }in. apart, on 
a slope of 1 to 1. The dust and screenings were carted away, and 
the stone wheeled into a pile. One, and sometimes two men were 
necessary on the dump, to break the larger stone as they were de- 
posited. With a fresh set of jaws no additional breaking was 
needed, but as they became worn, stone in excess of the proper size 
would sometimes pass, The stone was delivered to the Nooo 
4 carts, having been first sledged to the proper size about 
about 12in. square, by Gin. thick. The machine, when running at 
full speed, with one man feeding, two men supplying him with 
stone, one keeping the screen clear and helping to fill barrows, two 
wheeling away the stone and one on the dump, could break 144 
cubic feet in an hour, or at the rate of 54°4 cubic yards per day of 
ten hours. This excessive speed was kept up, however, only as 
long as it was known. that an inspector was timing it. e 
average rate of breaking for the last year was 3°8 cubic yards per 
hour, which may be assumed as the economical rate for the lin. 
machine, 

The largest size machine, 20in., will break 8 cubic yards per hour 
if — to that capacity, but 6 cubic yards per hour is more econo- 
mical. 

The cost in time, of breaking stone, was as follows :— 


























1867. | 1868, | 1869. | 1870. 
Total cubic yards broken .. .. .. | 2410 4170 5720 3650 
Number of days .. .. .. «+ « 109 152°5 | 155°5 96 
Average cubic yards perday .. .. | 22°1 27°3 36°8 | 38° 
Days per cubic yard. 
Furnishing : 
Labourers sledging .. .. «.. «+ | 0°269 | 0°322 | 0°224 | 0°410 
Labourers loading carts ° oe - 0°051 | 0°042 | 0°087 
Carts hauling .. .. «. «. «+ | 0°049 | O'U92 | 0°066 | O°118 
Breaking : | 
Engine and machine .. .. .. .. | 0°045 | 0°037 | 0°027 | 0°026 
Labour tending machine .. ° 0°360 | 0°238 0°158 | O°174 


The difference in sledging is accounted for thus :—1867: Many 
fence wall and cobble stones were used, which needed no sledging, 
but were hard to break. 1868: Refuse from quarry almost 
altogether used, which had to be sledged, 1869: Stone yard and 
quarry spauls used up. 1870: Stone-cutting and qi ing for 
same, done at a distance, and stone quarried near by for breaker ; 
consequently nearly all stone used was sledged. The carting varied 
in the same way for the same reasons. The tending was greater 
in 1870 than in 1869, because in the earlier year the breaking 
covered the working season, during a large part of which the 
carts hauling stone to the concrete boards took their loads direct 
from the breaker; while in the winter of 1869-70, all stone broken 
was wheeled into the pile, the wheelers being reckoned among the 
tenders. The item for engine and machine includes cost of 
engine driver and helpers, fuel and repairs of engine, In 
estimating cost of breaking, the repairs and maintenance of 
stone-breaker must be added. This is worth about 0°05 day 
labourer per cubic yard. The stone, when broken, weighed 90°3 
pounds per cubic foot, and the void spaces averaged 47 ‘55 per cent. 
of the bulk. 

III. Mortar and Concrete:—The mortar made of one barrel of 
cement to two of sand measured 9°70 cubicfeet per batch. This wasthe 
average of a large ber of measur ts, the extremes varyin 
7 percent, each way. While the void of the stone ave 
474 per cent., there would sometimes @ coarse run of stone 
which had 53 per cent. of veid spaces, To cover such cases the 
mortar had to be 54 per cent. of the bulk of the stone. This 
makes the charge of stone to a batch of mortar18 cubicfeet. The 
stone was measured in barrels, and at first 44 barrels, holding 18 
cubic feet, was the charge of stone. As it was found after some 
use of the barrel, that they became coated with dust and screen- 
ings to such on extent as to considerably diminish their capacity, 
five barrels of stone, which held the proper quantity, was the charge 
for a batch of concrete. 

For mixing concrete, platforms 12ft. by 15ft,, of 1}in. plank 
were used, the plank laid lengthwise in the direction the mixers 
used the shovel, Planed and matched plank are best, as causing 
lees resistance to the shovel, and less loss of water and cement. 

The sand was wheeled or carted from the piles and deposited at 
one corner of the board, and four or five barrels of cement brought 
at a time and placed there also, the cart on its return trip taking 
away the empty barrels, 

The sand and cement mixer, standing a barrel with both heads 
out on the corner of the platform, filled it with sand, which with 
a twist of the barrel he spread, then d and tied a 








barrel of cement on it, and standing the sand barrel on the pile, 
filled it — He then turned the mass over and heaped it in a 
conical pile. 

The broken stone was deposited near the Fe pope and washed 
in the pile by a hose, The stone-man shove 


it into five barrels 





with handles and with holes bored in the bottom, which stood in a 
row at the edge of the platform, and then over each from 
one to two buckets of water, which drained out through the holes 
in the bottom. 

Four “‘ mixers” cast the sand and cement from the prepared pile 
on the platform so as to form a basin into which from seven to ten 
buck: of water were poured from a tub standing at one end 
of the platform which was kept constantly filled. the water 
was put in, the mixers with the backs of their shovels — 
the stuff over it, taking care not to let the water break 
through the ring, and mixed the mass by ing their shovels 
through and ing them, thus making a bed of mortar about 
8ft. by 5ft. and 3in. thick. On this they emptied the barrels 
of stone, by upsetting them over the handles, and then scraped 
up the loose mortar around the edges, throwing it on top. 

Then standing in pairs opposite to each other at the ends of the 
pile, they turned the mass outward by running the shovel under 
the stone and mortar, and turning it on its outer edge and drawing 
it back with a spreading motion over the turned mass. The 
opposite mixers worked in until the shovels met and then they 
returned to the edge again. When the two pairs met in the centre 
of the board, the concrete was in two piles. The operation was 
then reversed, and the concrete turned again tow: the centre, 
leaving it in one pile, which was then shovelled into the hoisting 
box. In the meantime, the sand and stone-man had been preparin; 
their material for the next batch, to which the mixers proceede 
as before. The whole operation was performed in from eight to 
ten minutes. In 1869, a yy work for a gang war fixed at 50 
batches of concrete. In 1870, 60 batches were given as a day’s 
work, and the —_ was ee “ - 7 eight oe nine hours, 
perry to the y= 0! vel of the cars, and consequent 
interval between the delivery of the boxes. The work was very 
arduous, and none but the most powerful men could stand it, 
They acquired great skill in the manipulation of the concrete, and 

ed very systematically. Part of the time a fifth mixer was 
employed in turning up the ——< the pile and helping in the 
heavy shovelling into boxes. ing the first two years of the 
work, when the masonry was below or near the ground level, the 
mixers shovelled the concrete into barrows which they wheeled 
and dumped themselves. They were paid by the day, and no limit 
as to amount was assigned them. Two “‘rammers” took charge of 
the concrete as it was dumped from the barrows or cars, and 
spread it and then rammed it with wooden rammers, 


(To be continued.) 








THE PATENT ONE-TAILED SHIRT.—Anillustration of the absurdity 
of some of the official examinations made at the Patent-office is 
seen in the’patent granted to J, H. Meyers, for an alleged improve- 
ment in shirts. It consists of a common shirt with the sleeves and 
the back tail omitted. These parts, says the ae in his speci- 
fication, any person can readily supply ; but the bosom, neck band, 
yoke and front tail, he thinks require more trouble to make ; so he 
sews these together, and the Patent-office grants him a patent 
therefor ‘‘ as a new article of manufacture.” But there is nothing 
new about it. Itis simply an unfinished garment, and an old 
pattern at that. With equal propriety the Patent-office might 
grant a patent for a shoe, as a new article, which consisted merely 
of the strings and the upper, with the sole left out. Verily, the 
Patent-office is a queer institution.—Scientific American. 


BIRKBECK LITERARY AND SCIENTIFIC INSTITUTION, SOUTHAMPTON 
Burtpines, CHANCERY LANE.—Ths fifty-third session of this 
institution will be opened on Wednesday next with an inaugural 
address by Professor Gladstone, F.R.S. The evening classes for 
ladies and gentlemen include es, mathematics, natural, 
mechanical and mental science, law, literature, history, drawing, 
music, &c. Over ninety classes meet weekly in the different 
subjects taught by the institution. oe the recess im- 
portant alterations have been made in the library, and new 
class-rooms, rendered requisite by the large increase in the number 
of members, have been added. The Right Hon. the Lord Chief 
Justice has very kindly consented to preside at the fifty-second 
anniversary and distribution of prizes, which will be held on 
Thursday evening, November 11th. His lordship will be supported 
by several noblemen, members of Parliament and other friends of 

ucation. ; 

TrRamMwAy Ratt CLEANER.—Nicholas Wood, in his treatise on 
railways, estimates the force of traction for one ton on a smooth 
turnpike road at 731b., and on railways at 8} lb.; tramways on 
ordinary roads are somewhere between. It is palpable that 
tramways with grooved rails associated with ordinary road traffic 
can never realise the advantages of railways in providing for the 
wheels of the cars a perfectly smooth pathway. The mutually 
abrading action of the road material and of horse shoes and wheel 
tires produces constantly, and in amount proportionate to the ex- 
tent of traffic on the road, a quantity of grit and débris that very 
speedily not only fills up the groove of the tram rail but covers 
its face with laminated flakes composed of metallic, mineral, and 
animal or vegetable matter. To attain the maximum mechanical 
advantage and the minimum tear and wear of horse 
flesh, an effective rail-cleaner is an _ indisy ble pi 
and adjunct of the tramway car, This has been felt from 
very shortly after the introduction of the tramway system, 
and numerous machines and contrivances have been devised to 
supply the need. Machines have been, one after another, dis- 
carded as unworkable; hand labour has been found costly, 
cumbrous; and so slow, in comparison to the need for rapid and 
effective action, as to be practically useless. We have seen a 
machine, invented by Mr. Bray, of Prince-street, Deptford, that 
seems fairly well-fitted to meet the requirements. It may be 
described as a trolley mounted on four wheels, with a base short 
enough to enable it te turn with facility the sharpest curves. It 
is furnished with mechanical appliances for turning it into or out of 
gear instantly. The working parts consist of a species of cast iron 
coulter, shaped to the ve of the tram-rail, that attacks it 
at an angle of about 45 deg., fairly clearing out the dirt. Ad- 
justable scrapers clear the faces of the rail, and two mould boards 
throw off the dirt to 10in. or 12in. en each side of the rail. The 
machine is so light— about 7 cwt.—that with one horse pace can be 
kept easily with the cars ; on a crowded thoroughfare this machine 
should be kept constantly on the road, to keep the rail in anything 
like »proper condition. The mechanical arrangements include 
regulation of pressure while the machine is in action, and it may 
also be employed for the distribution of sand upon frozen or greasy 
rails. An extensive tramway system we are acquainted with is 
associated with a description of road against which the local 
surveyors, or such of them as are honest and really ‘‘ experts,” 
should have protested. The tramway cormpany their Act subject 
to the condition, among others, that they should maintain the road 
to l4in. beyond each of their outer lines. The tramway company 
have laid this level over their double line, and that space from the 
disturbance of the proper contour of the road is often covered 
with water. The edges of the road are in macadam, which 
never takes bond with the granite cubes, and the ordinary con- 
dition of the road is, that there is either a string of loose 
stones along the outer edges of the tramways, such stones being 
constantly kicked across the grooves, to be ed as with a report 
of musketry, or a rut is formed on the line where the junction 
ought to be bet the dam and the ite cubes. In such 
situations Mr. Bray’s rail cleaner is — ly needed. The same 
inventor, it may be added, has a pole-head crab well fitted to save 
much suffering to horses, sentimental emotion to on-lookers, and 
loss to owners of horses, whether used for tramway cars, omnibuses, 
or other carriages, It is so contrived that the horse in falli , by 
the tension of the > himself ipso facto, ‘ot the 
vehicle has only to be backed to allow the horse to get up without 
b or cutting anything. This invention, of which the 
inventor has sev: modifications, has been adopted for the Fire 
Brigade. 
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PUBLISHER'S NOTICE. 


In consequence of the General Postal Union, which came into 
operation on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until: further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 
Remittance by Post-office Order.—A: tine Republic, Australia, Be 

Brazil, British Columbia, British Guiana, pe of Good lope, 

Denmar . France (Paris only), Germany, Gibraltar, India, I 4 

Japan, Malta, Na‘ Netherlands, New Brunswick, Newfoundland, New 
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Turkey, United States, West Coast of Africa, West Indies, China, via 

Southampton, £1 16s. ; 
Remittance by Bill in London.—Austria, Buenos A: , Ceylon, Chili, via 

my oy France and Algeria, Greece, Io Islands, Norway, 

Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 

a eine rene om eS era 
a and confusion, we find it necessary to 

i correspondents inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEFR, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily re publication, but as a proof of 
good faith. No notice will be taken of anonymous 
communications. 

8. F. (Mansfield).—Send on tracings. They shall have attention. 

J. K. Soeore- street We do not see why we should try to render the Prussians 
dissatisfhed with their guns. If they are contented, 30 are we. 

Royie’s Steam Trap.—We are requested to state that this trap can be 
obtained from Mr. J. J. Royle, 71, Market-street, Manchester. 

A Youne Broinner.—({1) Attend the evening engineering classes at King’s 
College, Strand. (2) Tyndall on “ Heat as a Mode of Motion,” Ball's 
“* Mechanics,” Bourne's ‘‘ Catechism of the Steam Engine.” 

F. A. (Mile-end).—J/ the ends of your columns are both flat, and firmly fixed, 
the safe load will be about 22 tons. This is close upon one tenth of the 

The 





actual breaking weight, thus allowing ample margin for safety. 
thickness of metal is out of all proportion to the height of the column. 

A. C.— We cannot see that v scheme is in any sense a solution of the diffi- 
culty. It is not disputed that the Channel tunnel can be ventilated if only 
power enough is lable, Your arr t of Louvre boards would only 
add to the expense of the ventilating apparatus, and it would in no way 
reduce the power required to keep the air changed in the tunnel with sufficient 
rapidity. 

C. (Derbyshire).— We scarcely understand your question. No book could give 
you the data for your first four questions, because you must ascertain them 
yourself from measurements, éc., of your own blowing plant. The quan- 
tity of air delivered by the tuyeres will obviously be totally independent of 
Friction so long as the whole of the air from the blast engine passes 
through them, and the quantity of air coming from the blowing cylinders 
can easily be determined if the stroke and diameter of the blowing piston are 
known. If part of the air goes to one furnace and another part to a second 
Surnace, you can approximately sind the delivery to each furnace by regard- 
ing it as directly proportionate to the squares of the diameters of the tuyere's 
orifices. But this rule will be subject to modisications, and it is impossible 
to determine the delivery with accuracy unless the pressure of the blast is 
directly measured close to the tuyere. 








TIGHLMAN’S SAND BLAST. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give me the address of a maker of 
Tighlman’s sand blast apparatus, or say where I can obtain it? 
_- G. J. B. 


WASHING FILTER SAND. 
(To the Editor of The Engineer.) 

Srr,—Can any correspondent inform me if any other apparatus for 
washing filter sand other than the Archimed screw arr t can 
be got? J. 8. 

eaton Mersey, near Manchester, Sept. 16th. 








BRASS WIRE SPIRALS. 
(To the Editor of The Engineer,) 

S1r,--Will any correspondent be kind enough to inform me whether 
there is any machine or appliance in use at present for forming brass wire 
spirals, the diameter of wire from }in. to $in. say, of angular section ; a 
machine that would produce therm both bape mee A and helically true, 
so that they would keep their required form after being released from the 
machine or appliance, and not spring or distort? Is there any firm who 
make such spirals in quantity ? QUERIST. 
Falmouth, Sept. 22nd. 
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Tae Encineer can be had, by order, from any newsagent in town or country 
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Yearly (including two double numbers) .. - £1 98. Od. 
1/ credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad, 
Cloth Cases for binding Tux Encineer Volume, price 2s. 6d. each 
The following Volumes of Tue Enctnegr can be had, price 18s. each. —Vols. 
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e"s The charge for Advertisements of four lines and under is three shillings; 
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DEATH. 
On the 20th Sept., at 11, Blackstock-road, Finsbury Park, Holloway, 
Mr. W. J. Curtis, C.E., in his 76th year. 
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PAPER WAR SHIPS, 
GovERNMENT will undoubtedly be urged during the next 
parliamentary session to abandon the building of 
ships of war. As to the class of vessels which are to be 
constructed in their stead there is no unanimity of opinion. 


The loss of the Vanguard will, however, be used 4s eyi- 





dence that our present fleet and the system on which it 
has been constructed are quite inadequate to the Hit go 
of national defence ; and the successful construction of the 
81-ton will be used to back up arguments based on 
the performance of the Iron Duke asa ram. So far as can 
be learned, the fleet of the future is to consist, it would 
seem, of rams and torpedo boats for the purposes of attack, 
and unsinkable ships for the purposes of defence. The 
various proposals put forward o the daily press and its 
correspondents are conflicting and chaotic. An analysis 
of them gives what we have just stated. No one has 
thought it worth while to explain how the three classes of 
ships are to operate in a naval engagement; and we are 
left to conjecture that a British fleet of the future will 
consist of citadel ships armoured over the bottom amid- 
ships, and rendered unsinkable by raft ends. These ships 
are to carry very heavy guns in unarmoured batteries. 
Then we are to have short heavy ram ships with limited 
armour, no guns, and great speed and Solieien and 
lastly, a host of torpedo launches such as that described in 
our last impression. A naval engagement would be fought, 
we presume, by the citadel ships firing at long range 
at the enemy; then the rams are to run into the ships and 
sink them ; any unfortunate vessels that are left afloat are 
to be finished off by the torpedo launches. This is a com- 
prehensive and interesting programme, and if it could 
only be carried out in its integrity the results would, no 
doubt, be extremely satisfactory to every one but our 
enemy. Unfortunately, there is no possibility that any 
scheme of the kind poe | be made to work. Such a fleet as 
we have described is essentially a paper fleet. It can have 
no existence, except in the most limited sense, save on 
paper, and this may, we venture to think, be demonstrated 
y a very brief statement of facts. 

Let us begin with the citade] ships. It will not be dis- 
puted, we think, that these vessels must be able to go to 
sea, and to fight an enemy in the Bay of Biscay, in the 
German ocean, or the Atlantic, or the Pacific, if need be. 
Now the citadel or armoured portion of each vessel must 
include all that part of the hull which contains the engines 
and boilers, the stores, water tanks, &c. 
armour plate on the bottom of a ship will not alone keep 
out a ram, as it may be made to keep out a shot. The 

lates must be carried on frames of a strength and weight 
hitherto unknown in shipbuilding. If not, although a 
spur or ram may not actually make a hole, it will 
rive in the plates before it and crumble up the 
ship’s side, so that she will leak like a sieve. But this 
enormous weight of metal cannot be carried by a ship of 
small displacement. We must therefore have a great im- 
mersed buoyant mass at bow and stern in any case, and this 
is to be divided and subdivided, until it resembles a honey- 
comb, by water-tight compartments. We have already 
explained that these compartments are useless for berthing 
a crew, or any other purpose but one—that of rendering 
the ship unsinkable. It may be urged that, instead of 
sma‘l water-tight compartments, the ends of the ship fore 
and aft should be filled with coals, which, being lighter 
than water, would keep her afloat even if water got in. 
To demolish this error it is enough to say that coal is 
heavier than water, its specific gravity ranging between 
1°6 and 1°25. It is true that coal, as stored in a bunker in 
bulk, is lighter than water; but this is only because there 
are vacant spaces in tlie mass, which would be quickly 
filled with water in case of a leak. Coal must be aban- 
doned as a vehicle of buoyancy. If the ends of the ship 
are built on the cellular system she will, no doubt, be 
unsinkable, and, this being so, the armour on her bottom 
might be abandoned as useless, were it not that a large 
leek, although it could not sink the ship, would put the 
fires out, and leave her a useless log. The citadel ship, it 
would appear then, must not only be very large, but 
unable to carry more than a few hours’ coal, and would 
rovide ne accommodation for a crew adequate to work 

er and her guns. We see no means of escape from 
this conclusion, nor has any one of the advocates of the 


citadel unsinkable ship even attempted to show how | 


objections we have urged as matters of fact can be over- 
come. We admit freely that such a ship might be built 
and used for coast defence purposes. But even for this 
she would not constitute a better type than the vessels we 
have now. Indeed, she would be in all respects inferior 
to the Devastation class. A fatal objection is to be found 
in the circumstance that her guns being totally unpro- 
tected, not a man would be left to work them by an enemy 
firing small shrapnel shells. If plates of moderate thick- 
ness were used to protect her guns, then shells of larger 
calibre, or even solid shot, fired from a large number of 
small guns of long range and great accuracy, would pro- 
duce the same effect. It is true that a citadel ~ would 
have her great guns to reply to the small guns of a foe ; 
but the foe would have fifty chances of hitting the citadel 
ship for one that she would have of replying satisfactorily. 
The great objection to unarmoured batteries lies in the fact 
that a number of small guns can be used with tremendous 
effect against them. At close quarters not a man dare 
remain on deck for a moment in an unprotected 
battery. It is little more than waste of time to 
attempt to scheme such a ship. We have, it is true, 
pointed out over and over again that thin armour is worse 
than none at all as against heavy guns. We have favoured 
the limited construction of unarmoured ships, but then 
they must be of a very different type from the citadel 
vessels, They must be ships of enormous speed, extremely 
handy, and armed with one or two = only of immense 
range and power ; and they must content to operate 
against an enemy at d distance. They would fall on evil 
times if they were caught at close quarters by an ironclad 
like the Devastation. We are not without ships of the 
kind, but they are not quite what we would have them, 
lacking speed and gun power as they do. 
As regards the ram of the future, we have already 
pointed out that such vessels, if properly designed, might 
ibly play an ——— in future naval actions; 
ut the loss of the Van does not supply any facts in 
their favour. The great difficulty, as we have explained, 


Will always lie in using them, It is not disputed that to 


A thickness of | 


pen Ray ure does ee to ae Seana — 
ordi iron is practi impossible. Now, a short 
handy ram would ws rt vec ramming out of the regions 
of the impossible under the stated conditions, but it would 
do little more; and the question then arises—Would it be 
worth while to spend sums of money on the con- 
struction of ships which would be tétally useless unless 
they could accomplish one of the most difficult feats known 
in naval tactics? It is argued that the smoke from the 
guns in a naval engagement would produce an artificial 
og, and so establish the conditions under which the Van- 
was run down; in other words, the smoke would 
conceal the ram from the ship to be rammed. This argu- 
ment cuts both ways, and it is easy to understand that 
what serves to conceal the ram must serve to conceal 
the ship. Indeed, a new element of danger would 
be introduced, ‘because the ram, blundering about 
in the smoke, would be as likely to send a friend 
as a foe to the bottom. Taking all these facts into consi- 
deration, we hold that although a good and handy ram 
might be built, and would possibly prove of much service 
in a naval engagement, yet that hae chances of proving 
useful are so small that she would not be worth a con- 
siderable outlay. The sailors with which she must be 
manned could be better employed, and the money expended 
on her construction could be better bestowed. 
We come now to the torpedo high speed launch, and this 
class of vessel may be dismissed in a moment. It is 
probable that such little vessels would be extremely useful 
in the defence of our harbours, and in night attacks, or 
so called cutting out expeditions, and we ought to have a 
considerable number, especially as the cost would be insig- 
nificant, but outside of a harbour they are useless, We 
know that Mr. Thorneycroft has built a launch that will 
run eighteen knots in still water; in a sea-way the little 
craft could not live, and, even if she did, her speed would 
be reduced below that of the slowest ironclad afloat. 
While naval warfare exists it will be fought as well on the 
open sea as in land-locked harbours and quiet roadsteads, 
and we scan the field of invention in vain for any efficient 
substitute for the gun. With it naval battles will still be 
fought and won. It ‘s true that our ships may be sunk 
| and our sailors killed, but we must reckon on such events 
| if we goto war. The fleets of other nations enjoy no special 
immunity. Their ships are not unsinkable; their sides are 
not impenetrable; their sailors enjoy no charmed life. 
The idea of producing a fleet which siall be all-powerful 
for attack and at the same time invulnerable is an idle 
dream; and the attempt to render it a living reality can 
only result in the waste of an immense amount of treasure. 
We do not say that improvements may not be effected in 
the construction of ships of war, but they are more likely 
to be gained by proceeding cautiously, and making our 
ground certain, than by the adoption of the heroic policy 
now so unwisely urged upon the nation. 





EARLY LOCOMOTIVES, 

On Monday, the 27th inst.,a great concourse of engineers 
and railway men will assemble to celebrate the fiftieth 
anniversary of the opening of the Stockton and Darlington 
Railway. The preparations which have been made for 
their reception will, no doubt, be worthy of the occasion. 
Many of the men who first worked at the development of 
the railway system are still alive, and will be drawn to 
Darlington by powerful attractions. These veterans of 
the army of science, will there find old memories, and rec. ..- 
lections of past hopes and fears, crowd thickly upon them. 
But regrets for years gone by, and the days of youth for 
ever lapsed, will be diminished by the pride and interest 
with which they can regard the present position of the 
| great work which they initiated, and carried out under 
difficulties of which the men of the present generation can 
really hardly form any just conception. One of the salient 
features of the jubilee will be the exhibition of some forty 
engines representing the history of the locomotive, There 
are, unfortunately, blanks in the record, but on the whole 
the roll is tolerably complete; wonderfully perfect if we 
bear in mind the numerous vicissitudes which attend the 
progress through life of a locomotive engine. In another 
place we have described briefly the general characteristics 
of the engines which will be exhibited at Darlington. The 
contrast Fionn “ Locomotion No, 1” and the splendid 
express engine of 1875 is too well marked to need a word 
of comment. Yet, still we fancy that some old men will 
look with a little pride at the machines which, like them- 
selves, are of the past generation ; and few young men 
with their hearts in the right place, and brains capable of 
realising the difficulties which the engineers of fifty years 
ago had to contend against, will look with contempt at the 
workmanship of the engines which first conveyed passengers 
on an iron road, It is often stated in general terms that 
mechanical engineering hardly existed in the early portion 
of the present century; but it is not easy for a modern 

engineer accustomed to the use of machine tools, to conve 
to his own mind a just idea of the difficulties which men | 
men as George Stephenson or Trevithick had to overcome. 


If a locomotive superintendent of the present day was 
requested to build a railway engine without any tools but 
hammers and chisels, a few drills, and a poor lathe worked 


by men or horses, and with no labour more skilled or 
experienced than that afforded by a couple of dozen 
vi blacksmiths, he would give up in despair the 
task which Stephenson actually accomplished. Are there 
at this moment half-a-dozen engineers in existence who 
under such conditions could have built the Locomotion? 
Let our readers think over the question and answer 
it for themselves, Our earlier locomotives are not relics 
of barbarism; they are infinitely more remarkable as 
examples of the power of mind over matter than the finest 
modern engines. As evidences of the possession of indo- 
mitable pluck, yy mechanical genius, and all-con- 
quering energy, they are unequalled. It is a good thing 
to honour the memory of those now dead, who while in 
life wrought such deeds; and that their memory will be 
honoured at Darlington we do not doubt. 

On the 27th day of September, 1825, the railway from 


Darlington to Stockton-on-Tees was opened for passenger 
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traffic. The project for the railway was -riginated in 1817 
by Edward Pease, a man of whom it was well said by one 
of his contemporaries that he could see a hundred years 
ahead. Mr. Pease died at Darlington in 1858, at the age 
of ninety-two. He lived long enough to see the national 
character modified, and the face of the country —— by 
the system of transport which owed so much to his foster- 
ing care. The Stockton and Darlington Railway in its 
first inception was really a tramroad to be worked by 
horses; but in 1821 Stephenson came to see Pease, and pro- 
posed that the line should be worked by steam. To 
all objections George had the same answer, “Come 
to Killingworth sol see what I am doing.” He pre- 
vailed. In 1823 an. Act of Parliament was obtained 
for the line, a special clause being introduced, per- 
mitting the road to be worked by steam power if the 
proprietors thought proper. Then Stephenson was engaged 
as engineer to the line at a salary of £300 a-year. He | 

roposed, after much reflection, to construct works for the | 

uilding of locomotives at Darlington, and a small piece of | 
land was bought in North-street in 1823, and there in | 





1824 work first commenced. What this establishment 
ultimately became we shall not stop to explain, On the 
27th September, 1825, little work was done in or near | 
Darlington. Everyone went to see the line opened, | 
The first train consisted of wagons, some loaded with flour 
and coals, and others fitted up with rude ‘seats for pas- 
sengers; in all, there were thirty-eight vehicles. he 
train was hauled up the Brusselton incline by stationary 
engines and ropes, and then permitted to run down on the 
Stockton side. At the foot of the incline was the Loco- 
motion, George Stephenson himself driving, to take the 
train on to Stockton. A speed of twelve miles an hour 
was sometimes reached, and the whole trip was finished 
without a single mishap. Thus was opened the first 
public steam-worked railway that ever existed. The 
coaching stock of the Stockton and Darlington Railway 
Company consisted in 1825 of a single passenger carriage, 
called the Experiment; it was fame by horses, 
Smiles states that it ended its days at Shildon as a railway 
cabin. Weare not writing a history of the line, and we 
shall say little of the development of its traffic. This grew 
and flourished mightily, and Pease and Stephenson lived 
to see the wildest speculations they had formed in connec- 
tion with the Stockton and Darlington Railroad much 
more than realised. 

The performance of the earlier engines of the kind 
grouped at Darlington, was, in many respects, much more 
satisfactory than will be readily believed by those who will 
examine them on Monday. The work done by the loco- 
motive on the opening day was no mean task. We have, 
unfortunately, no record of the weight of the first 
train hauled, but it could hardly have been less than 
80 tons. The engine weighed 6$ tons, so that she hauled 
at least twelve times her own weight. A modern locomotive, 
weighing 30 tons, is fairly loaded with 300 tons, or ten 
times her own weight. Of course, the speed in the latter 
case is much greater than in the former; still, the old 
Locomotion’s performance was by no means despicable. As 
regards the j see of later engines, we are not aware that 
any very precise facts have ever been published. We have 
before us charge sheets of many old locomotives of historical 
memory, and some of the information which they convey 
will prove specially interesting, we venture to think, at the 
present moment. The earliest of these sheets is an abstract 

. work performed and coke consumed by twelve engines 
cn the ater and Manchester Railway— the Cyclops, 
Swiftsure, Pluto, Arrow, Vesta, Rapid, Ajax, Leopard, 
Roderick, Milo, Panther, and Comet—-during the week 
ending May 2nd, 1840; that is to say, thirty-five years 
ago, and fifteen years after the opening of the Stockton 
and Darlington Railway. From this statement we find 
that the average load in coaches was six and a-half to seven. 
Five of the engines made twelve trips of thirty miles, four 
made fourteen trips, while one made ten trips, one four 
trips, and one two trips during the week. The average 
consumption of coke per mile for the whole of the engines 
was 29'8 lb, Eight goods engines during the same week, 
with loads varying from eight to twenty-six wagons, con- 
sumed 37 1b. of coke per mile. In the following week the 
same passenger engines burned 27°8 lb. of coke with the 
same loads; but the goods engines, with lighter loads, 
contrived to consume 47°7 Ib. From a large number of 
records, extending over some months, we find that the 
average consumption of the passenger engines was very 
steady, varying but little from the figures given above. 
More interesting information is afforded by documents 
giving the total working expenses on the same line for the 
six months ending December, 1842, and referring to several 
of the engines we have named above. From these we find 
that the average cost per mile run was, for coke, 1°7582d.; 
oil, 0°3968d.; tallow, 0°0669d.; waste, 0°0158d.; engine and 
firemen’s wages, 1'4287d.; materials for repairs, 0°7569d.; 
wages for repairs, 0°9258d.; proportion for general charges, 
3°5453d.; the total locomotive cost being thus 8°8944 pence 
per train mile. The falling off in the consumption of coke, 
as compared with that of 1840, was something marvellous, 
the average consumption during the six months being only 
16°41 lb. per train mile. Unfortunately, we have no cor- 
responding record of the loads hauled. The increased 
economy of the engines was due no doubt in part to 
improved construction, but something is evidently owing 
to the premium system. This was first started on the 
ms ge and Manchester Railway during the week ending 
March 20th, 1841. The previous week the average con- 
sumption was 24°8lb.; the premium brought it down at 
once to 23°51b. The following week it fell to 23°2 lb.; then 
to 22°1lb.; then to 20°91b. By the end of May it had 
got down to 1881b.; and with trifling fluctuations it 
remained under 20 lb. until July, when the premium 
system appears to have been given up, and the consump- 
tion was then always over 20 lb., sometimes as much as 
22 1b., until September, 1841, when the system was re- 
adopted, the consumption immediately falling again by 
about 1 lb. of coke per mile. We might extend to very 
considerable length this statistical statement, but figures 





are, after all, somewhat dry reading. We have given 


enough, however, to enable our readers to form some idea 
of the actual cost of running such patriarchal engines as 
they will find at Darlington. 





CAPTAIN WEBB’S ACHIEVEMENT. 


Captain Wess’s feat of swimming from Dover to Calais— 
though for the moment filling the minds of most men with 
wonder at least, if with nothing more, would scarcely form any 
fit subject for notice in THe Encrveer were it not that the 
views as to the measure of animal work, and those which have 
enabled us, under the enlightenment of Mayer and Joule, to 
apply precise measures to all that connects work and heat, have 
brought animal mechanics much closer to the domain of theoretic 
dynamics in general than they ever stood before; and wherever 
those recent views have been applied by such men as Helmholtz 
and Haughton, the result has been increased light as to the con- 
ditions of sustained animal exertion, and what, under stress and 
for a short time, the animal machine may be capable of. Thus, 
in the case of the Oxford and Cambridge boat race of a few 
years back, investigated dynamically by Haughton, the remark- 
able fact was elicited that for a short period a rower could put 
forth a sustained effort several times greater than his average 
work would indicate, in fact, equal to about the average work 
of one horse. Public curiosity has been amply satisfied 
by details of Captain Webb's past life and conversation, but 
such facts with respect to himself as would be important to the 
student of animal physiology and mechanics do not seem to 
have occurred to any one to collect. If any such have appeared 
in the medical or surgical journals they are not known to us, and 
certainly in such journals are unlikely to meet the eye of 
scientific men generslly. The real subjects of wonder to the 
scientific man are of three kinds :— First, that he should be able 
to sustain the continued exertion of swimming for nearly 
twenty-four hours ; secondly, that he should be able to sustain 
that exertion while nearly deprived of food during that time ; 
thirdly, that the continued abstraction of heat from his body by 
the contact of the sea water should not have been such as to 
have deprived him of muscular power, if not proved fatal. 
Now for the elucidation of those points it is important that we 
should possess certain data, most of which if not already ob- 
tained, or very speedily obtained, must remain for ever un- 
attainable. What was the temperature of the sea-water of the 
Channel off both coasts, and in mid Channel on the night of the 
achievement, and what the temperature of the air at sea level ? 
What is Captain Webb's weight, his height, the length of his 
arm from the shoulder joint, and of his leg and thigh from the 
hip? Are his feet or hands above the average size! Is his 
head below the average size? The girth round the chest below 
the armpits, the width from one shoulder joint to the other 
measured in front, and depth of chest from vertebrie to inferior 
edge of the sternum? What is the full capacity of his lungs, 
and his ordinary breathing volume as measured by the spiro- 
meter? What is the power of his heart, and the character of 
its action compared with the average of men of his weight, as 
measured by the sphygmograph? Does the mean temperature 
of his body at all exceed the average’? Is there any peculiarity 
observable as to his skin, or any indication of more than an 
average thickness of adipose matter beneath it? Captain Webb 
would, we can scarcely doubt, be willing to afford these points of 
information to any competent scientific authority prepared to 
receive and record it, and, probably, would not object to submit 
to an experiment as to how much heat would be dissipated from 
his body if immersed in a hath of sea-water presenting as nearly 
as possible the same temperature as that of the waters of the 
Channel on the night of his achievement. At the same time 
the specific gravity of his whole body might be easily deter- 
mined. Other points of enquiry will no doubt occur to physio- 
logists, amongst whom we do not presume to class ourselves, 
They will agree with us, however, we believe, in this—that if any 
sound judgment is to be formed as to whether Captain Webb’s 
unique feat be the result of an organisation differing in some one 
or more respects from that of ordinary men, or whether his suc- 
cess is to be chiefly attributable to the endurance evoked by 
mind over body, can only be determined by the possession of 
such facts as we have hinted at; and apart from its scientific 
aspects, and such conclusions as may be deduced from these, 
though we will not say in any event that Webb's feat would 
be but a nine days’ wonder, it would be certainly deprived of 
most of its best and most enduring interests. 

Since the above has been in type, some account has appeared 
in the Lancet of an examination made of Captain Webb by a 
surgeon of King’s College Hospital, which, though containing 
some interesting particulars, is in many respects imperfect, so 
that our suggestions may still be considered as not out of place. 
From the examination referred to, it seems probable that, as in- 
dicated by the roundness of outline seen in Captain Webb's 
muscles, the adipose tissue beneath his skin is in reality thicker 
than is usually found in men in anything like trained condition, 
which affords additional reason for desiring to ascertain with 
numerical exactness what is his rate of cooling in water compared 
with that of other differently made men. It seems not improbable 
the greater thickness of superficial fat in girls than in men may 
be amongst the circumstances which have enabled some of the 
female aspirants for swimming fame to achieve the feats they 
have performed. 


IRON PYRITES, 


THE coal-field about Ashby-de-la-Zouch is notoriously liable to 
spontaneous combustion in the pit workings, by reason mainly 
of the abundance there of iron pyrites; and unceasing vigilance 
has to be maintained by the mining engineers to prevent dis- 
asters of magnitude. To some extent the old coal-fields are 
likewise amenable to the risks which are run by iron pyrites be- 
coming mixed with refuse slack. Of this there was a painful 
illustration in the Shropshire field on Saturday week, when eleven 
colliers were killed by the inhalation of carbonic oxide, which 
had been given off by the firing of such a mass, pent up in some 
old workings into which, air having been accidentally intro- 
duced, spontaneous combustion set in; and the fire burned 
through the roof of the workings in which the men were 
employed. The disused workings were in the double coal and 
had been closed for nearly forty years, and there was reason to 
suppose that the hundred yards of superincumbent strata had 
settled down. This seems hardly to have taken place, or, if it 
had, water percolating through to the iron pyrites seems to have 
been sufficient, when air was introduced, to generate fire. It has 
yet to be made known how the air got into the old workings. 
At present the workings are on fire where the danger first ap- 
peared. All is reported to have been safe on the Friday night, 
and the poor fellows fell directly that they got about twenty 
yards from the shaft bottom on the next morning. A crack in 
the roof may have happened during the night, or there may 
have been a fall in that interval; but immediately the incan- 
descent mass was fanned into a glowing heat, fire stink and car- 
bonic oxide was let off plentiful enough to take away all animal 
life which was brought within its influence. The calamity 


would have been of less serious moment if the early mining 
engineers had not thought it needful to leave beneath the double 
coal the 2ft. seam as a roof for the workings immediately 
beneath, and from which the yellow stone is got.. Modern 
mining engineering has taught the practicability of getting the 
2ft. seam with the double coal, and yet of working the yellow 
stone with safety. Modern engineers, however, who are direct- 
ing coal mining operations in the old coal basins, must keep 
vigilant watch against this newly-developed source of danger to 
their mines and their miners. 








DWELLING-HOUSE CHIMNEYS. 


Our eye is ever and anon met by notices of house chimney 
casualties “ when wintry winds do blow;” and lives there a man 
who, at such times, when sleeping near the slates, is not dis- 
quieted by a recollection of the fact that a tall chimney stack, 
till then forgotten, towers over his, as it were, devoted head. 
The question arises—Why are chimney accidents so frequent? 
A reference to our mechanical text-books leads us to the con- 
clusion that chimneys are often too high, or, if they must be 
high, are too unsubstantial. Let us examine the question. The 
principles of the stability of masonry structures, applied to 
chimneys, show that the wind-pressure against the side of a 
chimney tends to force the mass to rotate round the leeward 
edge of one of the lower courses of masonry, while gravity tends 
to resist this motion. The general equation connecting the 
above forces is as follows :— 

Let P = equal the pressure of wind against the side of the 

chimney ; 

p = the pressure of wind per unit of surface, say 50 Ib.; 

W = the weight of the mass of the chimney ; 

w = the weight of the unit of mass, say 120 lb.; 

A = the area of base of the chimney, out to out ; 

A) = the area of the voids, or flues ; 

h, b, t = the height, breadth, and width respectively of the 
chimney ; ‘ 

q = the horizontal deviation of the resultant of the forces 
acting on the mass, measured from the middle of the base ; 

q' =the horizontal deviation of the vertical let fall from 
the centre of gravity of the mass, also from the middle of 
the base. 

All units being in feet. Then— 

eee Wee—-). - ee 
And as P=ph b, and W=w h (A —- A*), this equation becomes 
peed wht(A—A)G—g). + Q) 


Whence h=2 a (A—A) (qQ—q@). . (3) 

7) 
which may be called the limiting height to which a chimney of 
certain dimensions, under given conditions, may be built. 

To apply this practically, let us assume simple. conditions. 
Let the mass be square in area, and let it fail by rotating on the 
outer edge of a bed course ; also let it be vertical and rectangular. 
Then ) = t, and qg = 4; alsog' = 0. 

Wherefore kh = 32 (A — A’) 2 . . (3a) 
If the materials of construction be bricks and mortar, the dimen- 
sions will probably be in units of half bricks, say 44in. The 
following are, however, some dimensions from actual construction, 
and for these the values of 4 are worked out :— 

Flues 6in, x [2in., masonry 6in. thick : 
= 24in., b = 18in., .. hk = 8ft. 
12in., masonry Yin. thick : 
= 30in., b = 24in., .. h = 13°5ft. 
9in., masonry 44in. thick : 
= 18in., b = 18in., .. hk = 4°05ft. 
9in., masonry Yin. thick : 

= 27in., b = 27in., .. kh = 10°8ft. 
Flues 134in. x 134in., masonry 4}in. thick : 
$= 
x 


Flues 6in. 
Flues Qin. 


Flues Qin. 


~X aK a Kw X 


22hin., 6 = 22hin., hk = 5°4ft. 
Flues 134in. x 134in., masonry 9in. thick : 
= 3liin., b = 22hin., .. h = 13°5ft. 

We thus learn why tall chimneys fall on windy nights, and 
would warn architects and builders that no ordinary chimney is 
safe if over 10ft. in height. We have not exaggerated our data, 
or overdrawn our deductions. On the contrary, we have pro- 
bably underrated the force of the wind, for Rankine gives the 
observed pressure in England to amount to 55 lb. a square foot. 
q also is taken at its extreme value, and assumes that the whole 
of the mortar of the plane of rupture is in tension—a thing never 
safe in practice, the proper limit being that pressure should 
increase from nothing at the windward edge to double the mean 
pressure at the leeward one. In this case g would be one-third 
for square chimneys, and one-fourth for round. If this limit 
were adopted, the heights given above would be reduced one- 
third. It will be no advantage to consider chimneys as contain- 
ing a number of flues, for A — A’ will always be less when there 
are a number of flues than when there is only one in the stalk, 
because there is one less cross-wall in proportion. We see from 
the equations why heavy cornices add to the stability of a chim- 
ney, and why “ pots” and “cowls” diminish it. Also it is clear 
that a plinth is desirable in a tall chimney stalk. J. H. E. H. 





LARGE UNIVERSAL Pump.—Messrs. Hayward Tyler and Co., of 
Whitecross-street, London, have just completed at their Luton Works 
a pair of their patent steam pumping engines for a foreign mine 
of the following dimensions:—Each engine has a steam cylinder 
33in. in diameter, and two pumps of 12sin. diameter. The pumps 
are arranged with plungers and outside glands, so that leakage of 
the bucket is entirely prevented. The condensation of the steam 
is effected by one of the firm’s patent condensers applied to each 
cylinder. The engines, with their pumps, condensers, and con- 
necting pipes, weigh nearly 30 tons, and are, we believe, among 
the largest improved universal pumps ever made. The result of 
the trial of these engines at their works was highly satisfactory te 
the engineers who inspected them. 


CoRROSION IN STEAM BorLers.—We have already mentioned the 
results obtained by the use of zinc for preventing the adhesion of 
tartar to the sides of boilers. The experiments made in this direc- 
tion are confirmed by the following circular addressed by M. 
Montaignac, Minister of Marine, to the maritime comman-ants and 
officers: ‘Gentlemen, among the means in use for the prevention of 
corrosion in steam boilers, is one very simple ; it appears efficacious, and 
I believe it is particularly effectual and can be applied to the boilersin 
the military marine. This means consists in siosiag in the boilers 
a certain quantity of zinc, which, by its presence, neutralises the 
effect of some fatty acids by giving rise to some inoffensive pro- 
ducts. In ordinary marine practice it is sufficient to place in the 
boiler two or three bands of zinc of from about 3ft. Llin. to 4ft. 
3in. in length, about 9in. or 10in. wide and about 0°27 to 0°312in. 
thick, this thickness allowing for wear. One of these plates 
should be suspended opposite the feed pipe; the others being 
P in the middle of the mass of water and over the furnaces. 

desire that this preservative should be experimented upon at sea, 
and in particular that it should be applied to the boilers supplying 





steam engines fitted with surface condensers.” 
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RAILWAY MATTERS, 


THE receipts of the French railways during the first half of the 
pa ear amounted to 399,834,966f., as compared with 

0,420,997f, in 1874. Part of this increase is attributable to 
additional lines, but the revenue per kilometre was 20°787f. this 
year against 19°915f. last year. 

Durine the month of July the progress at the St. Gothard 
tunnel was as follows:—Length driven from north side, 113°40 
metres ; length from south side, 127-20 metres ; total length driven 
— July, 240°60 metres, The position of these works on the 
3lst July was as follows:—North side (Goeschenen), 
metres ; south side (Airolo), 2103°70 metres; total length driven, 
4434°60 metres ; length remaining to be driven, 10,485°40 metres. 
Total length of tunnel, 14,920°00 metres. 

THE Grand Vizier has communicated to the provincial governors- 
general the text of the imperial hatt on the subject of the develop- 
ment of the resources of the country and the construction of a 
line of railway to Bagdad. His Highness accompanies the document 
with a Vizierial letter in which he dwells especially upon the 
necessity of extending agriculture and giving every encouragement 
to the cultivators. He also urges the necessity for making every 
where suitable roads, as railways can only be advantageous if the 
localities through which the lines pass can communicate freely 
with the railways and with each other by proper roads. 

_ Mr. Metcas, the American contractor engaged in the construc- 
tion of sundry railways in Peru, has addressed a statement to 
President Pardo as to the position of his contracts. It ap 
that the Peruvian Government have not succeeded in raising the 
funds required for the prosecution of the works, and Mr. Meiggs 
states that the condition of affairs has become so perplexing as to 
render it impossible for him to continue in wh a ruinous and 
disastrous position. It seems doubtful whether the railways under- 
taken will be completed for the present. 


LakGE extensions of works are under contract in South Durham 
for the manufacture of railway rolling stock. At the North Road 
ne Works, Darlington, a very large boiler-making shop, and a 
stable to hold —— of thirty engines, are about to be added to 
the existing works. In the same town Messrs. Clay and Son, of 
Derby, are about to begin the erection of large wagon works, and 
the North-Eastern Railway Company propose to commence at 
Shildon, about -_ miles from Darlington, the construction 
ol large wagon building works for the Darlington section of that 
e. 


THE shops of Messrs. John Stephenson and Co., in New York, 
have recently completed and — several cars for the St. Peters- 
burg Tramway Company, of St. etersburg, Russia, That company 
has also ordered several cars from English and Belgian makers, 
which are to be used in competition with the American cars, and 
the final contract for a large number of cars will be given to the 
maker whose work proves most satisfactory. The cars are some- 
what different from those in use in the States,-being arranged 
for twenty-two seats inside, and the same number on the top. The 
length of the car is 26ft. The roofs are curved, and the seats on the 
top are reached by stairways at each end of the car. The empty cars 
weigh about 4650 Ib., and cost, at schedule prices, 1125 dols. each. 

Mr. Gro. A. Cassipy writes to the Locomotive Engineers’ 
Monthly Journal, from Pittsburgh, as follows:—‘‘I wish you 
would note the mileage of one of our freight engines that has 
been doubling the road for the past seventeen months. Engine 491 
was built by the company in the Altoona shops, is 18in. by 24in. 
F yacnae and 44ft. wheel ; weight, 38 tons. She has been doubling 
the road for seventeen months, and her mileage for that time 
amounts to 73,567 miles. She has lost but one round trip. Two 
hours from the time that she comes in she goes out again, The 
repairs made during the seventeen months are one new crosshead, 
one new valve, one valve faced, brasses filed and packing examined 
when needed. For forty-six miles of our division we can draw 
eighteen cars, the other thirty-five miles we draw thirty-six cars, 
but that is overloading the engines. Sometimes we are obliged to 
lay on the siding for passenger trains, and then cannot get off tne 
siding without help, so you may know our trains are very heavy.” 

Mr. J. Coryton writes to a contemporary :—“‘ An interesting 

uel to the review of Indian railways in the Z'imes might, I 
think, be furnished by some of your correspondents in Singapore, 
if they would tell us what are the prospects of railway enterprise 
which has been some years in action at the southern extremity of 
the Malay peninsula. As a link between the purely Indian system 
and this southern point, we have now the British Burmah State 
Railway in course of construction, and to this his Golden- 
footed Majesty is, it is said, anxious to join a railroad to Upper 
Burmah. We have in the extensive surveys that have been made 
good reason to believe that, in the opinion of competent persons, 
the extension of the purely Indian system to Chittagong is among 
schemes that may be vooked upon as likely to become facts. The 
inhabitants of Akyab are firm in their faith that a railway is 
feasible from their port to Chittagong. The realisation of these 
schemes would make a grand stretch towards the accomplishment 
of a still grander work—a work each year becoming less visionary 
in its character—a line of rail without a break from London to 
Singapore. As a motive power for pushing on improvements in 
locomotion in the East, we could hardly wish for any better than 
we have in the go-ahead population of Australia, evidenced by the 
exertions they are making to accelerate the journey between 
England and their new home.” 

THE Jersey City Journal of September 3rd gives the following 
account of the trains handled on the New York division of the 
Pennsylvania Railroad August 27th :—‘‘ On last Friday, the largest 
day’s work ever done on the New York division of the Pennsyl- 
vania oad was performed. Between the hours of twelve 
midnight Thursday night and twelve midnight Friday night, trains 
were run over the division as follows :—Regular trains east-bound, 
82; west-bound, 81, or 163 in all; extra trains east-bound, 86; 
west-bound, 97, or 183—a grand total of 346 trains moved during 
the twenty-four hours. Of these trains 106 regular and 102 extra 
trains were run through the Bergen Cut, 208 in all. This total 
shows that a train was run through the cut once every six minutes 
and a fraction over during the entire twenty-four hours. When it 
is considered that every one of the extra trains was handled by 
telegraph, and guided to its journey’s end by this means, the 
wondrous perfection of the system pursued on the road is observ- 
able. During those twenty-four hours 3089 freight cars were 
moved on the division—1598 eastward and 1491 westward. Of 
these 2523 ran past Monmouth Junction—1277 eastward and 
1246 westward. e others were local cars, or were run to stations 
east of the junction. Besides all these cars, there were 275 peach 
cars moved east, and to an uninitiated observer it seems impossible 
that such an enormous network of trains could be run on any road 
ban wal eng or accident _ when _ — became 
initi into the mysteries of the system of running the trains 
practised on the road, astonishment would vanish and admiration 
grow. ing those twenty-four hours, Mr. Barker, the division 
superintendent, was not at the helm, but the great work was done 
entirely by his assistants. Mr. Gus Gardner, the assistant superin- 
tendent, Mr. C. Watts, the dispatcher, Mr. Edward Montgomery, 
the depdt master, Mr. J. Mc e, the freight-yard master, Mr. 
W. Ettinger, the division telegraph operator, and Mr. George C. 
Blake, the night depot master, are the men who so successfully 
drove the work to a successful finish. All of these gentlemen 
received their education on the old New Jerse Railroad together 
with their superintendent, Mr. George W. Barker. The plan of a 
line of promotion, therefore, works well, and has, in this case at 
least, proved very successful.” If the editor of the Jersey City 
Journal would come to this country he might be shown some- 


thing which would modify his opinions as to the itude of the 
work recorded in we ph. An hour spent at 
Clapham Junction, another at Liinglion cient, and a couple at 
Crewe, or even at such a small place as Selby, would suffice, 


NOTES AND MEMORANDA. 


MM. A. OPPENHEIM AND S. Prarr announce the discovery of 
a new acid named oxuvitic acid, and having the formula C,Hs 
(CH;, OH, COOH, COOH). It results from the action of chloro- 
form on acetic sodic ether. 

Mr. THomAsS Farry, F.R.S.E., in describing before the British 
Association some new solvents for gold, silver, platinum, Xc., 
showed that many ordi dilute acids with hy dioxide—or 
oxygenated water—can dissolve the precious metals—gold, silver, 
and platinum. 

THE solvent power of glycerine upon several substances commonly 
used in medicine and the arts is as follows: 1 part of sulphur requires 
2000 parts of glycerine ; iodine, 100 parts ; red iodide of mercury, 
by parts; corrosive a 14 ; sulphate of quinine, 

; tannin, 6 parts; veratria, 96 parts; atropia, rts ; 
hydrochiorat of morphia, 19 parts ; tartar emetic, 50 parts; Modide 


sulphur, 60 parts; iodide of potassium, 3 parts; sulphide of | 
parts. 


potassium, 10 

Ata recent session of the British Pharmaceutical Society, Mr. 
J. B. Barnes stated that vegetable infusions may be preserved 
indefinitely by the addition of a minute quantity of chloroform. A 
mucilage of gum acacia and a malt infusion have been satisfactorily 
experimented upon, and the action of the chloroform appears to be 
to destroy the ferments, Mr. Barnes considers that the discovery 
may be applied to preserving solutions of citrate of ammonia, lemon 
juice, and other very alterable organic substances. 


GLAss vessels in which various liquids, and even eeee water, are 
boiled, give up by degrees a small quantity of 

silica, potash, soda and lime. The analysis is the more misleadin 
the longer the boiling is keptup. This, at least, was what resulte 
from German glasses sold at Nancy in 1874. The fact may be shown 
by boiling in a flask pure water mixed with a tincture of red cabbage 
or syrup of violets slightly reddened by an acid. After a few 
minutes, the liquid turns n. French glasses, with a base of soda, 
are not sensibly attacked, and therefore do not offer this incon- 
venience, 


Tr has been found that 561b. of Indian corn manufactured into 
sugar produces 381b., and that 21b. of this grape sugar used | 


+ rewing produces 11b. of saccharine in solution, so that one 
bushel of Indian corn used in the form of grape sugar produces an 
extract of 190 gravity. The extract obtained from Indian corn, 
properly prepared, registers on the saccharometer about the same as 
good malt, and for this reason has found more favour than many 
other cereals; but, although this is the case, from the fact that the 
extract is not a pure saccharine one as procured from malt, it is 
unavailable in brewing to a larger extent than from 30 to40 per cent., 
and even not to this extent in summer time, 


In quantitative chemical analysis, a ready and excellent method 
frequently practised for the elimination and estimation of lime, 
consists in precipitating solutions of calcareous salts, even in the 
presence of magnesia, by an excess of ammonium oxalate and 
ammonia, The oxalate of lime formed is rapidly deposited, and 
easily washed on the filter; carrying it to dull, red heat in a 
platinum crucible, it is transformed into the carbonate; and the 
fine state of division of this renders it much more soluble in acetic 
acid than when it is in Iceland spar in a compact form; by 
employing a standard acid solution and the new reagent violet of 
methylanilin the weight of the lime is determined, even without 
the intervening of acetic acid ; the direct estimation of the alkaline 
carbonates by standard acid solutions is very simple, since the 
carbonic acid is equally without action on the violet of methylanilin. 


THE first waterworks in the United States were planned and 
constructed by John Christopher Christensen, at Bethlehem, Pa., 
in 1762. The machinery consisted of three single-acting force 
pumps, 4in. calibre and 18in. stroke, and worked by a triple crank, 
and geared to the shaft of an undershot water-wheel, 18ft. in 
diameter and 2ft. clear in the buckets. The total head of water 
was 2ft, On the water-wheel shaft was a wallower of 33 rounds, 
gearing into a spur wheel of 52 cogs, attached to the crank. The 
three piston rods were attached each to a frame or crosshead, 
working in grooves to give them a parallel motion with the pump. 
The crosshead was of wood, as well as the containing the 
grooves as guides, The water was raised by this machinery to the 
height of 70ft., and ony 114ft. The works were in 
operation as late as 1832. The first rising main was of gum wood, 
as far as it was subject to great pressure, and the rest was of pitch 
pine. In 1786 leaden pipes were substituted, and in 1813 they 
were changed for iron. 


Or disinfectants sufficiently inexpensive for general use—cheapness 
being an important desideratum—next to carbolic and cresylic acids 


are placed zinc salts, and after them manganese and iron salts. | 


The action of these substances — putrid material has been the 
subject of much study, since by that means it has been hoped that 
the true nature of infection may be discovered. Those substances 
found to be most efficient have been observed to be agents which 
coagulate albumen, and hence, as an outgrowth of the germ theory, 
combined with the fact that contagion and putrefaction, if not 
identical, require exactly similar conditions, the assumption was 
made that the germs causing infection or contagion contain albumen, 
which is essential to their existence. Hence, that which coagulates 
albumen, disinfects. This theory was promulgated by Dr. Hirsch, 
in 1869, but it will not account for all the phenomena of infection, 
and is therefore open to serious objection. It has been shown that 
cresylic acid, which is a more powerful disinfectant than carbolic 
acid, has not so much power to c te albumen. Dr. Angus 
Smith has also demonstrated that the coagulation of albumen, though 
it retards, does not absolutely prevent putrefaction. | Moreover it 
is stated that a solution of carbolic acid one in one thousand may 
be made, which, though too dilute to coagulate albumen, may yet 
disinfect. 

Some curious facts aupating the sympathy between the existing 
public wells of Liverpool are given in a report recently published by 
Mr. Deacon, in September, 1866, an additional wel Stas been 
sunk at Bootle, the yield of that station was increased from 621,660 
to 1,462,000 gallons per day, but in consequence of this increase, the 
level of the waterin Green Lane well, 3} miles distant, fell four feet, 


while the former rate of yield viz., 2,956,000 gallons per day, could 
not be quite maintained. In October, 1870, Dudlow Lane well was 
bored 142ft. deeper, and the yield was thereby increased from 


771,500 to 1,415,000 in the following year, but in drawing this water 


eir substance, | 


MISCELLANEA, 


THE commission appointed by the Prefect of the Seine to report 
upon lightning conductors, and the method of constructing them, 
recommend the use of copper terminal*points instead of platinum. 


THE observations of the geological survey of California are to 
be published by private subscription, the State having refused an 
appropriation to put a vast accumulation of valuable material in 

ape for preservation and use, 


Dr. REDNER calculates that for every cubic metre of gas recorded 
as having passed through a wet gas meter twenty-three litres of 
aqueous vapour, or # per cent., by volume of the gas so recorded, is 
aqueous vapour taken up by the passage of the gas through the 
water. 

Tue Turkish iron-clad frigate Messardie, which grounded in 
Chatham Harbour, has undergone a thorough inspection since she 
has been in dock, and although somewhat strained, it is found she 
has sustained no serious damage. She has been removed out of dock. 
Her fittings and cabin furniture are of the most magnifi- 
cent description, as compared with those on board an English 
vessel of war, 

A CORRESPONDENT of a German paper, writing from Yokohama, 
| says :—‘‘The consumption of petroleum in Japan is very large, 
| and shiploads are received m America. Japan, however, 
sses naphtha springs in her own territory, and some time since 
schisaka Schujo was sent to Pennsylvania to obtain information 
relating to the process of production and preparation. His son is 

stillin the States purchasing the necessary machines and perfecting 
his studies of the subject.” 

THE Prince of Wales has entrusted Messrs, Shand, Mason, and 
Co., of Upper Ground-street, Blackfriars-road, with an order for 
eight fire-engines, all of which have been made expressly to stand 
the Indian climate, the works being entirely of gun metal and 
| copper, and the wood work of well seasoned teak, they having the 
garter and collar of his Royal Highness the Prince of Wales and 
the star of the Order of India emblazoned on each. The engines 
referred to are to be shipped per her Majesty's steamer Serapis 
at once, 

A NEW observatory is being built at Vienna, to take the place of 
one more than a century old situated in the heart of the city. The 
old observatory, built in 1753, was enlarged and greatly improved 
| by the elder Littrow, who took charge of it in 1819. His son 
| succeeded him as director in 1840, and since that time he has been 
endeavouring to secure the erection of a new observatory outside 
the city limits, The plan of the new ebservatory was re in 
1873, and work was begun upon it last year. e new building is 
being erected on a ridge or hill known as Turk Fort. 

THE iron shipbuilders of Sunderland are a good deal exercised at 
the present time concerning the question of the equitable rating of 
their machinery; they have formed an alliance for the purpose of 
bringing the matter to the test of a “9 court, the Union 
Assessment Committee having confirmed the valuation of Mr. 
Hedly, the well-known valuer in Sunderland. In Darlington also 
there is now a question raised by the Darlington Iron Company, 
Limited, under consideration, with reference to the rating of iron- 
works. In the latter case Mr. David Dale has been appointed 
arbitrator. 

Ir is said early next session the Duke of Northumberland will 
move for a royal commission to inquire into the working and 
management of works and manufactories, smelting, burning, or 
converting ores and minerals, by which sulphurous acid, sulphu- 
retted hy m, and other gases are given off; to ascertain the 
effects produced thereby on the health of animal and vegetable 
life ; and to report upon the best means to be adopted for the pre- 
vention of injury thereto arising from the exhalation of such acids 
and gases, and upon the legislative measures, if any, required for 
this purpose, 


THE annual import of Bath bricks into the United States is about 
10,000 boxes, 24 bricks in a box. Formerly they went in bulk; but 
so many got broken that it was deemed advisable to have them 
securely packed, These bricks are manufactured from the deposits 
of the river Parrett, Bridgewater, Somerset, where millions are made 
annually. Nowhere else is this deposit found, so that Bridgewater 
supplies the world, and Bath bricks are as well known in America, 
China, and India, as in England. An attempt has recently been 
made in Scotland to manufacture knife bricks, but they are a very 
inferior article. Other places have also tried to compete with this 
favoured locality, but the goods are not to be compared with the 
famous old Bath brick, with which every housekeeper the world 
over is so familiar. 

TuE following statement shows the attendances and money 
received during the meeting of the British Association at Bristol : 
—Old life members, 240; new life members, 36 (£359); old annual 
members, 296 (£296) ; new annual members, 93, (£186); associates, 
884 (£884); ladies, 672 (£672) foreign members, 17. Total attend- 
ances, 2249; total money received, £2397. The grants for 
subjects connected with mathematics and physics were the 
following : — Professor Cayley, printing mathematical tables, 
£159 4s. 2d.; Mr. Brooke, British Rainfall, £100; Mr. J. Glaisher, 
Luminous Meteors (£25 renewed), £30; Professor C. Maxwell, 
Testing the Exactness of Ohm’s Law (renewed), £50; Professor 
Stokes, Reflective Power of Silver and other Substances (renewed), 








| 1876, 
| to apply it to fifty ships, which have either to be completed, con- 


the depth in the well fell 2ft. 3in. below its former level, and | r 4 tw 
| of various dimensions, belonging to the old fleet, giving a total of 


the yield of Green Lane, two miles distant, was at the same time 
reduced from 3,741,000 (to which it had been raised by a new well 
and additional bore hole sunk in 1868-9) to 3,580,000, the level of 
the water in the well being the same in both cases. In February, 
1872, on the recommendation of the Medical Officer of Health, the 
jumping at Dudlow Lane ceased. The yield was thus uced 
ee 1,415,000 to nil. After six months’ time the yield from Green 
Lane had increased from. 3,580,000 to 3,667,000, the level of the 
water in the well being the samein each case. In May, 1873, the 
umping at Dudlow Lane was resumed, but with the water stand- 
ing in the well 31ft. 3in. higher than formerly, and the yield 
proved te be only 1,183,857. From the same level in Green Lane 
well. at which 3,580,000 ons were drawn prior to the stoppage 
of Dudlow Lane and 3,667,000 during the stoppage, only 3,578, 
could be drawn at the beginning of 1875, when the pumping at Dud- 
low Lane had been resumed for some time. us the water 
eapable of being obtained at Green Lane was less at the beginning 
of this year than in 1872, although the Dudlow Lane water was 
pum from a level 31ft. 3in. higher than formerly, and a 
smal! ic agar jay teed constitutes ee » 
support of the statement in the engineer’s report ° » 
with reference to the diminishing yield of the wells, and indicates 
that influences beyond the in pum: at other public 
wells are at work to produce a constant diminution of the of 





any well, when the water is maintained at a given level, 


£20; Professor Tait, bmn eng emma £50; Sir W. 
Thomson, Tide Calculating Machine, £200. 

ACCORDING to the credits voted by the National Assembly, the 
following are the works to be executed for the French navy in 
‘he sum allowed is 30 millions, and the Minister proposest 


tinued, or put on the stocks. Out of that number seven are first- 
class ironclads, five second-class ditto, eight armour-plated coast- 
ard vessels, eight gunboats, nine cruisers, and eight transports. 


hose vessels are, or will be, constructed at Brest, Cherbourg, and 
Toulon. Some, however, will be confided to private manufac- 
turers. Ina letter to the Journal des Débats, Admiral Pothuan, 


formerly Minister of Marine, states that at the me moment 
France possesses nineteen armour-plated ships of the first class, 
nine of the second class, thirteen armoured floating batteries for 
coasting service, eight cruisers of the first class—not iron-plated— 
and twelve of the second class, eighteen screw advice boats, 
twenty-seven screw transports, nineteen gunboats, &c., making a 
total of 144 vessels. To these may be added sixty-five paddle- 
wheel ships, thirty-five sailing vessels, and eighty-two war vessels 


326 vessels, not including those in course of construction. 


A Frencu Commission on Lightning Conductors have reported 
on a new arrangement for powder magazines. The new arrange- 
ment réfers to the proposition of constructing air-shafts so as to 
place powder mills in communication with the exterior air, The 

uestion asked by the War Administration of France was, whether 
these ait-shafts were sources of danger, irrespective of the lightning 
conductors erected around the magazines ding to establish 
usage. The answer given by the gentlemen forming the commis- 
sion is :—*‘ If = See adopts od his new * pemen 
magazines ventilation chimneys, an the system of con- 
ductors so that the superior extremi of the chimneys remain 
always largely included in the generally admitted zone of protec- 
tion, the commission is of opinion the existence of these chimneys 
will not become in times of storms a ial cause of danger. 
However, in certain circumstances when, by reason of the impossi- 
bility of reaching an underlying inexhaustible sheet of water, or of 
the necessity of seeking for water at a large distance by conductors 
too much ex to risk of malicious accidents, it is found 
advisable to give up su a with lightning conduc- 
tors, then air-shafts wi an canger— 








sag ty on account of atmospheric causes, their in 
oy 1 paca Under such circumstances they should never 
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ON THE DESIGNING OF INGOT MOULDS FOR 
STEEL RAIL INGOTS.* 
By Mr. Witi1am Hacxyey, B.Sc., A.LC.E., of Westminster. 

In casting steel ingots, tHe moulds used are to what are 

robably more sudden and more violent alternations of temperature 
Phan those to which articles of cast iron are subjected in any other 
operation in the arts. When an ingot mould is filled with liquid 
1, the inside surface becomes at once strongly heated, though it 
is protected, as far as possible, from the direct action of the metal, 
by a wash of plumbago, or clay, or lime; and the heat gradually 
penetrates the substance of the mould until, in a few minutes, the 
inner half, or more, of its thickness is red hot, while the outside is 
still comparatively cold. The effect of this is, that the metal 
becomes intensely strained by unequal expansion, the inner part 
being in a state of compression, and the outside in tension ; and if 
the mould is not free from flaws, and made of a soft graphitic 
quality of cast iron, it cracks, In fact, in spite of every care taken 
in the selection of suitable material and in the processes of manu- 
facture, by far the larger proportion of the rail ingot moulds used 
give way by cracking, rather than by direct wear, after having 
stood a smaller or a greater number of casts. 

As the expense of moulds is far from being an unimportant item 
in the cost of making steel rails, an attempt to point out some of 
the causes of their rapid failure, and to indicate by what alterations 
in their' design they may be made to last better, may be of some 
interest to the members of this Institute. 

Rail ingot moulds are now always made square or rectangular in 
section, with the corners only slightly bevelled or rounded, in 


FIC.3 FIC.S 


order that, in drawing the ingot down into a bloom, as much work 
may be put upon the corners as on the rest of the mas, or in other 
words, that they may be equally compressed ; wheveas, in cogging 
or hammering down elniien or, rather, slightly conical ingots, 
such as were tried in the early days of steel rail making—with the 
idea that circular ingots poses would stand better than square 
moulds—the corners of the bloom produced are but little compressed, 
if indeed the hammer touches them at all; and unless the metal is 
very sound, and free from red-shortness, they are apt to tear across 
here and there, causing flaws, that show as eracks in the finished 
rail, or that have to be chipped out. The moulds commonly used 
are either cast in one piece, Figs. 1 to 6, in the form of a frustrum 
of an elongated hollow pyramid, open at both ends, and slightly 
smaller at the top than at the bottom; or they are made in two 
parts, bolted or clamped together, Figs. 7 and 8. 

A somewhat old-fashioned mould of the former class is shown 
by Figs. 1 and 2. When such a mould cracks in use, the crack 
is invariably in the middle of one of the flat sides, a a in the draw- 
ing, starting from the bottom and running vertically upwards. 
The reason of this is, that the middle of each side, as shown by the 
plan, Fig. 2, is the part which is most strongly heated by the ingot 
inside, as towards the corners there is less bulk of hot metal, and 
more cooling surface to carry off its heat; and yet this is just the 
part where the thickness is least ; so that when the ingot has stood 
in the mould for five or ten minutes, and the latter has become 
heated through, the middle of each face is red-hot while the corners 
remain black. Thus while the sides are expanded and weakened 
by heat, the corners, particularly towards the outside, are nearly 
cool, and refuse to yield to the expansion ; so that the mould is 
subjected to great strain, tending to make the corners curl out- 
wards, away from each other, and to crack or tear it open towards 
the middle of one or more of the sides; and such a mould, as already 
mentioned, always does crack, in just this way, after a very small 
number of casts, 

A modern Sheffield mould is shown by Figs. 3 and 4. In this, 
the thickness of the metal is equal all round; and the alteration, as 
tending to make the moulds last better, to render them less 
liable to crack, has been a marked improvement; but it has not 
been carried far enough. When a mould of this shape has become 
heated through, by a hot ingot within it, the middle of each side is 
still hotter than the corners, though less markedly so than the 
mould first described. Thus the corners, even in this mould, are 
less expanded by the heat of the ingot than the sides, so that their 
tendency ig still to curl outwards, and, when the mould cracks, it 
cracks most frequently up the middle of one side. 

_In the form of ingot mould adopted by the writer, the object in 
view was so to adjust the thickness, at different parts of the cir- 
cumference, that the expansion of the metal, when heated, should 
be equal all round. Such a mould is shown by Figs. 5 and 6, and 
one proof that its form is nearly correct is that, when it becomes 
heated to redness by an ingot of steel cast in it, the temperature of 
the outside, in so far as this can be judged of by the eye, is equal all 
round. There is thus no tendency for the corners any more than 
for the sides to curl outwards; and, when the mould does crack— 
for the much more rapid heating of the inside than of the outside in 
any case putsa great strain on it—the crack is either irregular 
in its direction, or it occurs as often in the corner as in the side. 
Indeed, the place in which the moulds are found most frequently 
to crack, is evena better guide than the uniform red heat acquired 
by the outside, in adjusting correctly, in the case of each pattern, 
the relative thickness of metal in the corners and in the sides. 

In practice, moulds designed on this principle have given very 
satisfactory results. The writer has only had experience of them 
as made of good No. 1 pig, it is true, but by moulders not specially 
trained to the work ; and they were thus very inferior in finish and 
smoothness to those turned out by first-class Sheffield firms. 
While, however, good Sheffield moulds, from one of the best makers, 
stood with great regularity, an average of 70 casts each, in casting 
ingots of Siemens steel of 10 to 12 cwt., and ultimately gave way 
by cracking in the side, many home-made moulds of the improved 
shape stood 120, 140 or 160 casts; though some, from the use of 


* Jron and Stee} Institute, 





unsuitable metal, from roughness inside, or from other defects, had 
to be thrown out sooner. 


Ordinary ingot cast all in one piece are not, however, at 
the best so durable as to be really satisfactory, and many a 
have been made to introduce some radically improved ‘ype. 
defects to be guarded against are of opposite kinds, and the metal 
used is thus required to be of a somewhat intermediate character ; 
the more soft and graphitic it is, the better the mould yields to the 
strain caused by unequal heating throughout its mass, and hence 
the less liable it is to crack ; and in the case of ordinary solid moulds 
the liability to crack is the great evil to be avoided. At the same 
tine such soft weld is more readily roughened and cut into holes 
by the melted steel, and in casting moulds from it there isa ter 
risk of flaws or hollow places on the inside surface, caused by the 

uantity of graphite that floats on the melted metal; any such 
p sm or roughnesses, that cannot be chipped out, making the mould 
useless, as the ingot will stick in it at the first cast. If the lia- 
bility to crack would be diminished, ingot moulds might be made 
of less iron, which would be at the same time more easy to 
cast with a clean, smooth surface, and less readily cut or roughened, 
in use, by the liquid steel. 

The plan that has been most extensively tried is to make each 
mould, as already mentioned, in two parts, planed at the joint and 
bolted or clamped together, Figs. 7 and 8 ; and this is so far suc- 
cessful that such moulds, if made of good No. 3 pis iron, are not 
more liable to crack than solid moulds, made of the greyest No. 1; 
while they are more easily cast, and remain longer smooth ; and if 








made of the same metal as is — used for solid moulds, and 
with the same care, they may be regarded as almost safe from the 
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risk of cracking. Such moulds hold forth the promise, also, of 
other advantages, such as that parallel-sided ingots may be cast in 
them, and that an ingot sticking in the mould may be readily got 
out, by slackening the bolts or clamps that hold the two parts 
together ; but their use brings with it new difficulties, that do not 
seem to have been yet quite satisfactorily overcome, 

When a split mould, such as is shown in section by Fig. 8, a 
mould made in two parts, bolted together through flanges or lugs 
at the sides, is filled with liquid steel, and the inside is thus 
strongly and rapidly heated, onl expands more than the outside, 
the mould tends to assume a shape approaching that shown, in an 
exaggerated form, by Fig. 9; but the bolts holding the two parts 
together resist any such separation of the flanges; and the metal 
of the mould, being forcibly prevented from assuming the form 
that expansion seeks to give it, takes a permanent set, or ‘‘ warps,” 
as cast iron readily does at a red heat, the flanges and the outer 
edges of the joint becoming bent towards each other; so that 
when the mould has cooled down again, the joint is more open 
towards the inside than it was before casting—Fig. 10—the flanges 
are closer together, and the bolts more or less loose. This action 
is repeated each time the mould is filled; and the warping or 
permanent set increases, more especially after every tightening of 
the bolts, until the joint becomes so open that steel runs into it, 
forming a fin on the side of the ingot. The fin then forms, at each 
cast, a new fulcrum for the further straining of the mould, and its 
thickness gradually increases until the mould becomes unfit for use, 
and must be thrown aside or the joint replaned. 

That the tendency of split moulds to open at the joint is due to 
warping, and not to the burning or wearing away of the angles 
between the joint faces and the inside of the mould, is shown by 
the fact that even when the joint has opened fullya quarter of an 
inch, the angles are still sharp, and the planed faces as smooth as 
when they left the machine. The plan of shaping the joint, as 
shown by Fig. 8, so that the two parts may touch only along the 
inner edge, though it is advantageous, does not entirely prevent 
the formation of fins on the ingots, as the extent to which the joint 
tends to open is not equal from end to end, being greatest opposite 
to each bolt hole, and diminishing to nothing above the height to 
which the mould is generally filled ; and the joint faces thus 
become twisted, so as to stand open at some parts, while touching 
at others, 

The opening of the joint being caused by the strain that is put 
on the mould when heated, by fixing the parts of it together by 
rigid bolts, which pass through lugs or flanges, b 6, Figs. 7 and 8, and 
resist the tendency of these flanges to separate, the remedy is 
clearly to hold it together in such a way, that while the parts are 
kept in position with sufficient firmness, the strain to which they 
are subjected, by resistance to their deformation when the inside 
becomes heated, may be either ciminished or removed. One plan 
of diminishing this strain is to fit strong springs, or spring washers, 
under the heads of the bolts, so that these may yield, to some ex- 
tent, when the mould is expanded by heat. This arrangement 
has been introduced in practice pretty extensiveiy, and may be 
regarded as fairly on its trial. It diminishes the strain on the 


pri aay top and Cateitel » fopader me moulds prefer- 
, for ordinary use, to those of the more common form, They 
poe. peas, still show some tendency to warp or twist irregu- 
larly, but any such might be prevented from causing 
as € the joints, when once the constant tendency to make 
ese gape were avoided, by merely keeping the parts clamped 
firmly together from top to bottom ; as cast iron at a red heat 
yields readily under pressure. The halves of the moulds for tool 
steel ingots are, for instance, fitted to each other, without planing, 
by merely clamping them together firmly while at ared heat. 
In designing split moulds, the relative thickness of metal at the 
corners and in the sides should be adjusted with the same care as 
in the case of solid moulds, and projecting ribs or flanges should be 
avoided in order tnat, when the mould becomes heated, it may be 
as nearly as possible equally hot all round, and may be free to ex- 
nd without strain. e importance of this point was illustrated 
y the failure of some of the first split moulds that the writer 
made. In these the flanges for bolting the halves together were 
carried continuously from top to bottom, as shown by the red lines 
in Fig. 7, instead of being omy a series of separate lugs ; and the 
result was, as should have been foreseen, that since the es re- 
mained cool, and did not expand, when the mould was filled with 
steel, while the body of the mould became red hot, every half 
mould so made soon cracked, some across the flange and some up 
the middle. 

In the discussion which followed, 

Mr. Webb, of the London and North-Western Locomotive Works, 
Crewe, stated that at the Crewe Works they had long ago found out 
the defect indicated by Mr. Hackney, and they had therefore 
thickened up the moulds. They adopted the practice of using 
No. 1 iron as far as possible, and when the mould was done they 
used it for the Siemens-Martin furnace or smelted it down in a 
cupola and made steel of it. They got very satisfactory results by 
that plan up even to 200 casts and sometimes more. They had 
tried the split moulds designed with lugs, many years, and there 
was no practical difficulty in the way of their adoption. He had 
certainly found a great difference in the wear and tear of moulds, 
and perhaps some of the members who had got Siemens-Martin 
furnaces and Bessemer converters couid bear him out in saying that 
with the Siemens-Martin furnace they did not use one-tenth the 
moulds they did in the other, while in the Siemens- Martin furnace 
there was no difficulty whatever in using the split moulds, except- 
ing that while the expansion was going on, any of the gases that were 
blowing out from the ingot up the longitudinal points were sure to 
inake a line of air-holes in the ingot, and if they = an ingot 
cast in a split mould, they would be sure to find a large number of 
air-holes in it. An ingot mould which had been invented by Mr, 
Morgan was not split Gon the corners, and there were no lugs at 
all except at the top and bottom, There was a hinge at the top, so 
that in the act of lifting up the mould in a crane it opened out 
naturally, and liberated the ingot. 

Mr. Snelus, as one who had had a great deal of experience in the 
use of moulds for Bessemer and Siemens steel, wished to add a few 
remarks to the paper that had just been read. He agreed with 
most of the points that had been brought forward by Mr. aw. 
If they used iron of a good quality, such as No. 1, there would 
no difficulty in making a mould stand well. For the first twelve 
months at the West Cumberland Works they had three cracked 
moulds.: It was now a very rare thing for them to have a cracked 
mould ; but at the same time, as Mr. Hackney had pointed out, 
the richer the iron was the more tendency there would be to imper- 
fection on the inner side of the mould, from getting an ingot 
stuck in the mould, or as they called them “stickers.” There was 
great difficulty in using jointed moulds for Bessemer-steel, which 
was much hotter than the Siemens-Martin steel. This difficulty 
was due to the great difference in the temperature. They had a 
great many jointed moulds on their ground, and he had had so much 
trouble with them, from the causes pointed out by Mr. Hackney, 
that he would be glad to get rid of them. In France he found a 
solid top mould, inverted, made use of, the smaller end down at 
the bottom, and the metal ran into the larger end. They turned 
it over at the top, and threw the ingot out. He saw a few of 
them stick. At Creuzot he saw them using moulds tightened up 
by a wedge, and certainly it acted very expeditiously. The moulds 
were opened in the pit—a large pit, where there was plenty of 
room—a man knocked the pin out, the metal dropped down, and 
the mould was made up again in the pit. They certainly did the 
work expeditiously and did not appear to have much trouble ; but 
these were small ingots, and he believed a great deal of the differ- 
ence in the results obtained was due to the size of the ingot. They 
were gradually creeping up to a very large size of ingot. The 
were now using ingots at the West Cumberland Works, for double 
London and North-Western rails, weighing 1900 lb., and making 
two 30ft. rails, and he believed they would before long be using 
ingots weighing over 20 cwt., and cutting them up in four rails. Of 
course the heavier the ingot the greater the strain upon the mould. 
There was no difficulty, he believed, in using jointed moulds for 
small ingots. Ese were also using another type, and which, he 
believed, Mr. Webb had used for a long time—the solid =a 
mould, fed from the bottom—and found them very good indeed. 
In all moulds fed from the bottom he found one difficulty that 
stopped his progress. -It was very difficult to get the whole of the 
ingots in one group of the same weight. It was not only difficult 
to get all the groups to average the same weight, but it was very 
difficult to get six ingots, say, in a group, to weigh anything like the 
same. He had found very great difficulty in that respect, and had 
not found anybody who had got over it entirely. The gentleman 
who had gone furthest in that direction and satisfied him most was 
the manager of Messrs. Brown, Bailey, and Dixon, and he assured 
him the other day that he had got all ingots in a group to weigh 
within 20 Ib. of each other. He for one had not been able to get 
anything like that, and he should be very glad to hear if anybody 
else had succeeded better. Of course, the excess of weight 
in an ingot over the weight wanted was so much waste. It wasa 
point he had devoted more attention to than any other in his own 
works, and found it work well, because every bit they could make 
into a rail was worth £9 a ton, and every bit they did not make 
into a rail was worth perhaps only £4 a ton. 

The President said that this was a subject on which they must 
hear something from Mr. Bessemer, who must have had large ex- 
perierce in ingot moulds. 

Mr. Bessemer stated that he was ignorant when he commenced 
with his process of many of the practical modes empleyed in other 
similar processes, and he was both surprised and disappointed to 
find that in the Sheffield trade a split mould was invariably used. 
He naturally followed that practice; but it gave very bad results 
in his experience, doubtless owing to the extreme temperature 
they were using compared with the much cooler temperature used 
in crucibles in Sheffield. He observed a line of bubbles and defects 
generally down the line of the joint, and also that in many cases a 
large fin was formed in the joint, and the contraction of the ingot 
in cooling being prevented by the tight holding of the fin in that 





mould very considerably, and in so far reduces the tendency to 
open at the joint ; just as the strain is reduced, in using ordinary 
bolts, by keeping these as close as possible to the inner edge of the 
joint. As the springs used are necessarily very strong, the remedy 
can only, however, be partial; to make it complete, to hold the 
halves of the mould together, so that while they are quite firm in 





ordinary handling, no resistance may be offered to their 
change of form under the influence of unequal heating, 
the lines of strain, joining the points by which = are gripped 
together, AA, A A, Fig. 11, must be brought within the inner 
edges of the joints, as these edges are the lines on which the parts 
| of the coe hinge in expanding. This might be done by clamping 
| the parts together, either by spring clips, driven on from the top, 

as shown by dotted lines in Fig. 11, or by rings dropped over the 
| mould and wedged up, the plan commonly adopted in this case of 


| 


the small moulds used for tool steel. 

By the adoption of some such plan it is probable that the joints 
of split moulds for heavy rai! ingots may be maintained quite close, 
until they are otherwise worn out, oy at least that the tendency ta 





joint, it frequently tore the metal. He need not say that metal 
of a very imperfect character in those early stages was much more 
liable to that defect than that which was turned out at the present 
day. Wishing to avoid that difficulty, it occurred to him that the 
simplest mode was to make a split mould, to plane the interior, 
and to bolt the two halves together, by which means he got a 
perfectly parallel mould, and the first large ingot—one of 10in. 
square—that he ever cast was cast in sucha mould, The ingot 
shrinking in cooling made it sufficiently loose to push it out—to 
push it upwards. The upper part of the metal had a 6in. ram, 
and after the water was turned on from a raised tank, the ingot was 
shot up out of the mould. They then threw a link of the chain 
round it, and moved it away with the crane. That was really the 
first practical ingot mould used ona ~~ scale with his process, 
He found, however, this difficulty: he had not put in separate 
lugs, as the author of the paper had wisely done, but his mould 
consisted of two pieces so put together as to produce a square ; 
and, wishing to avoid the complexity of a split mould and its 
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Supt. 24, 1875. 
proves te a he introduced the mould No. 1—a cone 
clty of ie Apt, which might be lifted off, the diffi- 
so being got rid = Fans that was still an im- 
perfect 4 a he — with the practical results which 
had pointed out—the thickening of the sides of the 
mould, and the thinning of the corners. It was a plain, common- 
—_ view. It was singular how he (Mr. Bessemer) arrived at the 
t without its being his special object ; for in some smaller 
mouldatin, —in his early manufacture in Sheffield, the inside was 
uare, with the small angle off and the outside round, the 
pea ing conical outside as well as inside, so as to admit "of a 
hoop being dropped down to the bottom and a smaller one placed 
on at the top. That was an excellent mould, and it so nearly ac- 
complished what Mr. Hackney had pointed out that he (Mr. Bes- 
semer) was not omeees® it should have stood better than many of 
the flat ones since ad — 

The President, in closing the discussion, said every intelligent 
steel-maker was watching with great interest the experiments 
made in casting from the bottom. If this could be carried out it 
would be an improvement in the right direction. Their attention 
was, however, mainly directed in that discussion to the best mode 
of from the top, and they were much obliged to Mr. 
Hackney for calling their attention to the improvements that had 
been made in the form of moulds used in that method of casting 
steel. At Dowlais, they had — ee upon the rude form 
with which they commenced, and had arrived at something like 
the form indicated by Mr. Hackney. As to the quality of the mould, 
he found that the best and cheapest mode of making their moulds 
was to cast them from the Bessemer furnace. He could not 
tend tosay that they were of first-rate quality or of exce! sat 
finish, but the cost was no more than the tens of the moulder. 
They ‘did not split ; but owing to the cutting action of the steel on 
the soft iron they soon got “ stickers,” and the moulds had then 
to be cast away, smashed up, or used in Siemens’ bath or in the 
Bessemer converter. As to the casting of heavy ingots, he was not 
sure that making four rails out of one ingot would of great ad- 
vantage, for they had to encounter the cost of reducing a large 
mass of metal to a size and form for going into the first ve of 
the rolling mills. Mr. Krupp, more than a year ago—and he had 
a large experience in all kinds of steel-making—was endeavouring 
to make large ingots, but it was found too expensive to reduce 
them, and he was now casting them of such a weight as to make 
two rails only. Although he believed that to be the economical 
method, he was not prepared to say that Mr. Snelus was not on 
the right road ; and he hoped that if Mr. Snelus found the larger 
ingots to be an advantage, he would on some future occasion 
<a them with his results. He now called on Mr, Hackney to 
reply. 

Mr. Hackney said he would have very little to add to what he 
had already said. Every one, he believed, knew that the metal 
from the Bessemer converter was very much hotter than that from 
the Siemens’ furnace, and that it both cut the mould and tried it 
very severely. Another thing that affected the durability of the 
mould was its size. Small moulds for making single rails would 
stand very much better—whatever their shape might be—than 
moulds of the same form to cast ingots of 12, 14, or 19 cwt. But 
in his ee he did not go into the question of "durability at all. 
He only wished to point out what appeared to be the conditions 
necessary to make moulds of any size last the best. Probably the 
best form of mould would be that mentioned by M. Bessemer, with 
the two halves held together by a ring dropped over them and 
wedged up. The safety from cracking in the moulds used at 
Dowlais, cast direct from the blast furnace, was quite to be expected 
from the fact that the pig iron had not been re- -melted ; and, there- 
fore, it was of necessity softer than metal re-melted ‘ina cupola, 
and then cast again into the mould. It would be safer from crack- 
ing, but he thought it would be more liable to cut into the moulds, 
The President proposed a vote of thanks to Mr. Hackney for his 
paper, This was accorded by acclamation, 
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September, 1868. 

2881. Deruratine FLurps, William Needham and James Kite, Vauxhall, 
Surrey.—18th September, 1868. 


Notices of Intention to Proceed with Patents, 


990. DeTerminineo the Direction, &c., of Deer Sea or other CuRRENTS, 
Benjamin ‘en Moore, Elm Lodge, Spring-grove, Isleworth. —17th 
March, 1875. 

a WINDING Yarns, &c,, Joseph Stubbs and John Corrigan, Man- 
chester. 

1721. Steam Cuntivator for Lanp, Arthur Frederick Martindale, 
Osmotherley.— 8th May, 1875. 

1736. TURNING and SHapine Potrerse’ CLay, James Murdoch Napier, York- 
road, Lambeth.—1l0th May, 1875. 

1739. Propucinc Compounbs containing Xy Lope, Daniel Spill, High- 
street, Homerton. 

1740. ImiratiNG SNow Stores, &c., Charles Hodgson, Clement’s-lanc, 
London. 

1742. Steam Steerine Apparatus, John Hastie, Greenock, N.B. 

1753. Wasners, Louis Ludolph, Richmond Villas, Crouch End. 

1755. Musica [NsTRUMENTS, og Théophile Rousseau, Southampton- 
buildings, Chancery-lane, London,—11th May, 1875. 

1766. Percussive Rock Dritis, Thomas Brown, Newgate- -street, London. 
—A communication from Charles Burleigh. 

1767. + es the Tires upon Rattway WHEELS, Joseph Ainscow, Brad- 
ford. 

1772. Horsesnoes, Frank Wirth, Frankfort-on-the-Maine, Germany —A 
communication from the Continental Caoutchouc and Gutta-percha 
Compagnie.—12th May, 1875. 

1776. Removine IncrustaTion from Boi.ers, &c., Louis Ludolph, Rich- 
mond Villas, Crouch End. 

1779. RecuLatinc ComBusTIon in STeaM Beiter Furnaces, Samuel 
Madden, Blenheim House, Heston. 

1783. Moutps, Alexander Hutchinson, Glasgow, N.B.—13th May, 1875. 

1794. Stampers for CrusHING, &c., Ores, John Warran, Tavistock, and 
Thomas Atkinson Ellis, Pentonville, London. 

1797. DecoraTiING or ORNAMENTING Guiass, Edouard Aubriot, Rue Ste. 
Appoline, Paris. 

1805. Waterproor Coats, &c., Thomas Marshall, Belfast. 

1807. DisTILLInc APPARATUS, Owen Charles Dalhousie Ross, Craven- 
street, Strand, London.—14th May, 1875 

1812. Tyre Composine, &c, Apparatus, Alexander Fraser, Edinburgh, 


1813. VenTrLators for Sewers and Drains, Benjamin Crocker Cross, 
edhill. 


1814. Picxino, CARDING, and Spinninc O_p and New Corpace, &c., 
Henry Latour, Old Compton-street, Soho, London. 

1816. Pump, Joseph Wallace, Seaham Harbour, Durham. 

1817. DistnTeEGRATORS, James Harrison Carter, Mark-lane, London. 

1820. Mittstone Dressinc Macuive, John Whittingham, the Cross, 
Willaston. 

1821. Metatiic Covers or Lips for Tea Kerries, &c., William Topham, 
jun , and Edward Snushall, Birmingham. 

1823. Propucinc EvoncaTep or SockeT Eves upon Pickaxes, &c., Luke 
Chapman, Collinsville, Hartford, Connecticut, U.S.—15th May, 1875. 
1829. SHOVELS or SPADES, Charles Denton Abel, Southampton-buildings, 
ne eg lane, London, — A communication from Thomas Jefferson 

e. 


1833. STENTERING or Finisuina Woven Fasarics, William Mather Pollock, 
Lounsdale Bleach Works, Renfrew, N.B.—18th May, 1875. 
1842. Castine or Coventne for Cors of Corron, Sik, &c., Isaac Pickard, 


Leeds. 
1847. EARTHENWARE Pirns, Henry Doulton, High-street, Lambeth.—I9th 
May, 1875. 
1872. Puorometers, &c., Victor Bablon, Paris. —2lst May, 1875. 
1881. MeLtrino, &c., IRoN, William Middleton, Leeds.—22nd May, 1875. 
1921. CoRNICE Pote and other Rives, Henry Charles Taylor, Birming- 


ham. 

1925. Horstive Apparatus, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from William Draper Andrews. 

1927. Steam Enoines, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Farrelly Alden and Abram Alexander.—26th 
May, 1875. 

2491. » soe aud Lowerinc Lanpino Sraces, Frederic Eliot Duckham, 
Millwall Docks, London.—10th July, 1875. 

2631. CenTRIPETAL and CENTRIFUGAL Forces as a Motive pasen George 
Henry Stalkartt, Monkton Hook, Alford.—24th July, 1875. 

2732. Pupp.ine and other FURNACES, David Roberts and James Noble, 
Middlesbrough-on-Tees. 

2733. Permanent Way of Rartways, Benjamin Atkinson, Stockport.—3rd 
August, 1875. 

2748. Courtine and Uncourtine Raitway Trucks, &c., John Parker and 
John Murgatroyd, Wakefield-road, Bradford. —4th August, 1875. 

2842. SroraGe and Surety of Gas, William Thomas Sugg, V. ‘incent Works, 
Vincent-street, Westminster.—12th August, 1875. 

2863. REELING, Corie, or RoLiine Paper, &c., George Bebbington, 
Brocklehurst.—13th August, 1875. 

2880. Saurs of AMMONIA, bert Ormiston ' coun and Francis William 
Brothers, Cheltenham.—16th August, 187 

2938. Rartway Crossines, Richard Price Williams, Great George-street, 
Westminster.—20th August, 1875. 

2954. Secr-actine CaTcaes or Fasteners, Edward Smith, Manchester.— 
23rd August, 1875 





2972. Compostrion for Prorectine or Preservine Sxips’ Bottoms, &c , 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Georg F. Hey 1. 24th = 1875. 

a  cccaas Pires, &., M'‘Nish, Glasgow, N.B.—27th August, 


sox. , nr George Alfred Bri , Manthester. 

3032. Stop Motions, Frederick W inson, Manchester. 

es Seaee VALVES, Joseph Hopkinson, Huddersfield.—28th August, 
1 

3055. Wixrpow Buixps, &c., Thomas Henry Paling, Loughborough.—A 
communication from Samuel Paling.—31st A a] 1875. 

3064. Prixtine and Dyeiwe, Charles Henry Sieber, Fluntern, Switzer- 
land.—Partly a communication from Louis Gonin. 

3072. Prerarino Ramis, &c., from the Piant Srauxs, Charles Carson 
Coleman, San cisco, lornia, U.8.—lst September, 1875. 

3084. FURNACES, Hermann A ee age ome Mn gga London. —A 

ication from U. Btiloni 

3092. Sroppine, &c., CARRIAGES on ime or yh og 4 jen, the 
Friary, Derby, and Squire Whitehurst, London-strect, rby. — 3rd 
September, 1875. 

8109. Twine or Corp, Arthur Waithman, Prestwich.—4th September, 1875. 








an interest in opposing any any one of such applications 
en omy — in writing of their objections to such applications 
S _—~ eg of the Commissioners of Patents within twenty-one days of 
ts 
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ABSTRACTS OF SPECIFICATIONS. 


842. Merat Digs, W. R. Lake, Southampton-buildings.—Dated 6th March, 
1875. 





This invention relates to improvements in the manufacture of steel or 
iron and steel dies, and to certain contrivances for pais the same, 
the said dies being made in depression or relief without recourse to the 
heretofore universally employed engraving tool. 
oss. 4 or Coucn, W. R. Lake, Southamvoton-buildings.—Dated 6th 

Horch, 1875, 

The nature of this invention consists in the construction of a bed or 
couch which permits any one to place thereon old, infirm, sick, or 
wounded persons. 

849. Skates, A. Cattlin, Brighton.—Dated 8th March, 1875. 

This invention relates to an improved roller skate having only two 
rollers, one near the toe, the other near the heel, each of these rollers 
being set on curved axles forming semicircles beneath the stock, and cach 
axle provided with springs to bring the roller back to the centre when it 
has shifted therefrom during an evolution. Stops are provided to prevent 
the roller moving too far from the centre of its axle ; and a piece of india- 
rubber, wood, or other suitable material carried behind the heel roller 
comes on to the rink to prevent the skates from falling back, at the same 
time giving facility of stoppage. Unless very narrew the rollers are 
cupped at each end to keep them from pressing against their axle or 
titungs. 

858. Bepsreaps, J. Currall, Birmingham.—Dated 8th March, 1875. 

This invention has for its object to isolate the patient and to rapidly 
carry away the emanations and vitiated air, so as to wholly or practically 
remove the danger of infection. The isolating apartment and itead 
are enclosed in a framing of wire gauze panels, some of them being fixed 
and others hinged, the hinged or movable panels serving to obtain 
access to the patient. The top of the apartment and bedstead is covered 
by a cover having at its summit an exit flue by which the effluvia from 
the patient is rapidly carried away, fresh air entering the apartment or 
enclosed bedstead without d ht by the wire gauze panels. A gas flame 
or lamp under the exit flue determines an upward current through the 
apartment or beds Or a portable hood-like cover having an exit 
tiue and wire gauze sides, may be suspended over the bedstead for like 
purposes. 

859. Stoves, ¥/. Crichley, Birmingham.— Dated 8th March, 1875. 

According to this invention the stove or fireplace consists of two con- 
centiic chambers, the inner chamber having a grate near its bottom, and 
being wholly closed except at the front of the fire-grate. The inner or 
combustion chamber communicates with the outer chamber by slots ur 
openings in its side and below the grate. Air for combustion enters the 
stove through the front bars of the grate, and the heated air and products 
of combustion descend through the incandiescent fuel in the grate and 
enter the outer chamber by the exit slots described, which chamber is 
heated by the circulation of the hot air therein, as well as by the heat 
radiated from the oombustioe chamber. The heated hair escapes from 
the outer chamber by a pipe or flue, or may be utilised for any required 
heating purposes. 

864. ~~? Sprnnine, anp Twistine, W. Bywater, Holbeck.—Dated 
Oth March, 

This Pranner he relates to improvements on 2814, 1870, by impartix 
uniform elastic pressure to the ends of the axis of the pressing ro! ler 
by plate spring formed with recesses to receive those ends, and form- 
ing the surface of this roller plain or cut or covered with clastic sub- 
stance. 

880. CarTRipces, W. W. Morton, Islington.—Dated 10th March, 1875. 

For enabling a smaller cartridge to be used with a breech- -loading rifle 
than that for which it was originally made. 

900. Borine, W. Ellis, Wandsworth.—Dated 11th March, 1875. 

This invention relates to machines in which a jumper or drill is ee 
to and fro, so as to bore rocks or other hard su by a 
blows. By an arrangement of the parts actuating the valve or valves, the 
stroke may be lengthened or shortened, and the motive fluid may be 
made to cushion the piston at the end ‘of each stroke, may be cut off at 
any part of the stroke, or may be used expansively. The jumper or drill 
is rotated at each backward stroke by an arrangement which prevents 
breakage in case of the — ver or drill jamming in ahole. The cylinder 
may be automatically fed forward in proportion as the jumper or drill 
penetrates the rock. The machine is attached toa stand or bar by an 
improved universal joint, which allows the machine to be pointed in any 
direction, and to be readily removed. The hollowed out end of the piston 
rod is so arranged as to firmly grip the jumper or drill without the sides 
wearing unequally. One form of stand on which the machine may be 
raounted is arranged so as to be suitable for very uneven ground. 

1022. Steam Enornes, B. Boire, France.—Dated 19th March, 1875. 

This invention consists, First, in improved means of distributing 
steam in steam engines, with the employment of slide valves baving a 
plane face combined with catches or clicks. Secondly, in ee employment 
tor this system of distribution of the action of steam in lieu of springs or 
counterweights. And, Thirdly, in an apparatus for indicating generally 
the working of the engine. 

1179. Screw Jacks, W. MocLelian, Glasgow.—Dated 1st April, 1875. 

This invention consists in constructing screw jacks with a double casing 
and central screw in combination, so as to obtain with a screw jack of a 
given height nearly double the lift, which is obtained by using screw 
jacks of ordinary construction. 

1282. Sime Vatves, J. Wakefield, Brynmawr.—Dated 9th April, 1875. 

This invention in links attached to the eccentric rod and also 
to bell crank, which is fotated to the slide valve rod. The eccentric rod 
is connected with a shaft bearing the reversing lever, and al this 
arrangement the travel of the slide valve is regulated wi ith great preci- 
sion. 

3030. Bowe-siack, A. M. Clark, Chancery-lane.—A communication 
J. Gandolfo and J. W. Jarboe, Brooklyn, Kings, New York, U.8&.—. 
28th August, 1875. 

This invention consists of a revivifier for bone black, in which the 

ducts of combustion are conducted from the furnace into the lower end of 
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a tube that extends lengthwise through the vertical retort and communi- 
cates with the chimney, so that the bone black will be exposed toa 
double heating surface. With this tis combined a 

socket that receives the lower end of 
The invention also consists in a cooler or heater for the bone black, in 
which an inclined rotary drum_ having ianantly presi blades is 
applied around a stationary vessel which is trav by water or steam 
noes or shelves. The invention also consists, with reference to the 
mechanism for pressing centrifugal machine into blocks or cubes, 
in the combination of a series of stationary m that are open at both 
ends with a series of dies or plun that fit said moulds, and with a 
sliding bottem beneath said moulds, and an endless or other carrier 
beneath said bottom. A aa apparatus is combined with the carrier 
to heat the pressed ——— while the same is on the carrier ; and the 
plungers are provided with wipers that clean the moulds in ascending. 
80387. DistILLaTion, A. Dudgeon, Great George-street.—Dated 30th August, 

1875. 


This invention consists of improvements upon the invention of 
George Johnston, which said invention of the said George Johnston 
forms the subject of the patent, No. 1568, dated 20th May, 1869. 

8055. Winvow Routers, 7. H. Paling, Loughborough, Leicestershire.— 

Dated 31st August, 1875. 

e application and arrang t to flexible blind or curtain of a 
roller upon whose journals or ends are wound side cords communicating 
with a heavy tassel or weight so arranged as to counterbalance the 
roller. 


8063. Discuarce Pires, A. M. Clark, Chancery-lane.—Dated 31st August, 
1875 





mw, 
The invention consists in an improved vent clearer, formed by attaching 
a rubber cup to a handle, the cup being placed over the discharge orifice 
of the vessel with a small quantity of water beneath, and the handle then 
forced suddenly downwards, whereby the water is forced into the dis- 
charge pipe and the obstruction dislodged. 


8068. Looms, IV. Crabtree and W. Hanson, Ovenden.—Dated 1st September, 
1875. 


First, the employment and construction of self-acting apparatus for 
delivering the warps at any required pressure or tension as the weaving 
operation proceeds, Secondly, the means or method of giving the re- 
quired pressure or tension by screws acting on springs and working 
brakes ; also in the means of taking off the ure by unscrewing the 
screw as the weaving operation proceeds. irdly, the means or method 
of working a peg wheel in conjunction with a star wheel and spring, 
thereby preventing the turning back of the peg wheel. Fourthly, the em- 
ployment and construction of a pull-back motion, acting on gear working 
the warp beam. 

3070. Meters, W. R. Lake, Southampton-buildings.—Dated 1st September, 
1875. 


The said invention relates to an apparatus for measuring liquids, and 
capable also of being used as a pump or as a motor engine consisting of 
the following elements or organisms in combination ; a close cylindrical 
chamber provided with an inlet for the admission of the stream of liquid 
and an outlet for the discharge of the contents of the cylinder. These 
radial blades severally mounted so as to revolve around the common 
central axis of the cylinder within the chamber; and a driving shaft 
combined with said blades by systems of gearing as described or the 
equivalent thereof, whereby the said blades shall enabled to revolve 
severally in the same times, but relativelyto each other at different rates of 
speed, so that each shall act successively as a plunger when the apparatus 
is used as a pump or as a meter or actas a wheel float when the apparatus 
is used as an engine, and as a diaphragm to separate the incoming stream 
from the outflowing discharge. 

3072. Ramir, C. C. Coleman, San Francisco.— Dated 1st September, 1875. 

This invention relates to an improved machine and process for prepar- 
ing the fibre of ramie, flax, and other textile substances directly from the 
stalk, so that it shall be presented in marketable form at one single opera- 
tion. This machine consists of a series of alternate fluted and plain rollers 
through which the stalks are passed to be crushed, being led by suitable 
belis from one set of rollers toanother. From these rollers the crushed 
maverial is passed between belts, which carry it into and through a tank 
or bath of hot water or steam for the purpose of freeing the fibre of the 
wlutinous or gummy substance contained in it, after which 1t is again 

assed between pressing rollers which press out the gummy substance. 
‘rom these rollers it passes from a second tank and rollers, the solution 
being varied if desired by the introduction of certain chemicals. After a 
final washing and pressing the fibre is passed into a drying chamber, and 
lastly between heated rollers which deliver it free from «ll gummy 
matter and nearly free from stalks, the fibre being quite white and in a 
maketable condition. 
3088. Exriosive Comrounps, C. F. W. E. Dittmar, Massachusetts.— 
Dated 3rd September, 1875. 
* First, this oe specification describes one or more new or improved 
articles of manufacture or explosive compounds made from vegetable 
fibre converted to pulp and treated with acids or such and one or more 
other matters. Secondly, processes or modes of treating vegetable fibre 
for the purpose of rendering It explosive, such consisting in reducing the 
fibre to pulp, desiccating and reducing such pulp to grains or powder or 
compact forms, and treating such with ackds and one or more other 
materials in the manner set forth. 
. Merer, C. M. Biborough, King’s Arms-yard, London.—Dated 4th 
March, 1875. 

It is similar to the ordinary machines now in use, but it is furnished 
with two fan wheels of vaaniond india-rubber with a common metal 
axle, working into each other as cog-wheels. An endless screw on the 
common axle connects with an ordinary marking apparatus. The 
machine is regulated by admitting the liquid to the wheel box, which is 
enclosed in glass, through a second tube in ty sega regulated by 
screws. The machine is supplied with a waste box constructed as an 
ordinary stopcock with hollow pivot containing a cap divided by a metal 
strainer, which pivot can be turned to such an angle that all foreign 
elements will retained and the liquid flow pure through the 
machine. 

801. Wixvinc Macuivery, FB. Ormerod, Atherton.—Dated 4th March, 
1875. 

This invention relates to improvements upon the subject matter of 
ormer letters patent granted to the inventor, bearing date the 15th day 
ff August, A.p., 1867, No. 2350, and consists of certain alterations in the 
orm of the central or intermediate plate or link of the shackle, whereby 
the engineer or other person can, after an overwinding has taken place, 
readjust the link or shackle without difficulty or danger to himself. 

8038. Sarery Lamps, G. Robson, Normington, and A. Ellis, Wakesleld.— 
Dated 4th March, 1875. 

This consists in constructing all covers and bottoms to one gauge in the 
screw parts ; and also relates to the locking staple. 

804. Jackets, M. Howley, Liverpool.—Dated 4th March, 1875. 

This consists essentially in making the body, that is to say, the back, 
sides, shoulders, and fore part of jackets and short coats of two pieces of 
cloth. The sleeves are formed and connected in any ordinary way. The 
cloth required for lap and the labour in making up side sears is saved 
and avoided, 

806. Ianitine Gas, M. A. Wier, Abchurch-lane, London.—Dated 4th March, 
Oo 

The invention consists in the employment of a magneto-electric machine 
for generating the current of ciectricity for igniting gas at the burners of 
railway carriage lamps, street lamps, &c. Also in an arrangement of 
contact breaker connected to the regulating cock of each burner by 
which on opening the said 1egulating cuck, the contact is broken and 
a spark allowed to pass igniting the gas; whilst, when the regulating 
cock is closed or turned into certain other positions, the contact breaker 
—— closed and the current passes through it without emitting a 
spark, 

807. Anima Cnarcoat, C. Elenck, Manchester. —Dated 4th March, 1875. 

The features of novelty in this invention consist in making an 
artificial animal charcoal from a mixture of clay and sawdust, or 
clay and dissolved gelatinous animal substances such as glue, gelatine, 
or size, and then charring the mixture; such cha being capable of 
production either in a granular form or in the form of slabs, plates, 
or blocks, or in any other desired form as and for the purposes 
described. 

808. Stoves, R. George, Kentish Town.—Dated 4th March, 1875. 

This invention relates to improvements in the arrangement and con- 
struction of stoves whereby the quantity and combustion of the fuel 
employed can be regulated so as to determine approximately the length 
of time required for its consumption, and also the temperature of the 
reom or chamber in which it is placed. For this purpose a metallic 
chamber of cylindrical or other suitable form is constructed, placed upon 
legs or other supports, the upper ends of which is closed by means of a 
cover, and a sand, water, or other suitable joint. At the lower part of 
the chamber a door is placed in communication with the ash pit or 
chamber below the fire grate. The aperture to supply air for combustion 
may either be formed through the door or other into the ashpit. 
The metal chamber is lined with fire-clay or other refractory material, 
the interior of which is of taper or conical form ; and in order to increase 
or diminish the capacity of the combustion chamber, the fire-clay lining is 
made in rings, tubes, or sections. A pipe or passage is formed at a auit- 
able height through the side of the stove for the outlet of the products of 
combustion, and so as to divide the inner chamber into a lower combus- 
tion chamber and the upper reserve chamber for the fuel. 

809. Furnaces, D. Annan, Bow, Middlesex.—Dated 4th March, 1875. 

This provisional specification describes ay | fire-bars which are 

taper on the face and arranged alternately wi taper in opposite 


directions. They are so carried that the alternate bars are moved longi- 
 empaent intake papery wep hy my yaa! In some cases both the cross- 
bars are arranged so as to be able to . Sometimes endless flat linked 
chains are employed as fire-bars driven at different so as to kee! 
the fire open. Means of regulating the admisson-of air to the fire 
other improvements are also descri' 
oat. * ese Crossincs, H. Mansbridge, Staines.—Dated 4th March, 
875. 


The object of this invention is to provide railway crossings that will 
one greater advan than those at present in use. end the 
ventor attains, First, by ensuring a better interlocking of the main and 
splice rails than heretofore whereby their oe one upon the cther, 
ae pe oe a and are released from the passing load, is pre- 
vented ; and, Secondly, by shaping these rails without resorting to the 
of the same. 
813. Covertnc Hoxes 1s Suips’ Bottoms, S. Makaroff, Buckingham 
Patace-road.—Dated 4th March, 1875. 

The invention consists of an apparatus for covering holes in ships’ 
bottoms to prevent the sinking of ships, for which purpose two square 
pieces of canvass both of the same size are sewn together on a kind of 
matting and bordered with rope like a sail. The matting is manu- 
factured expressly for this purpose. This matting will be matted on one 
side with a ro; arn, either tarred or not, and will on the side have a 
strong but soft 1 le made of oakum, cocoa nut fibre, or any other suitable 
material, and either or not be vided with any waterpreof paint or 
other material. This will be of suitable thickness and the pieces will be 
of different sizes from 5ft. to 20ft. square. When a shipor any other floating 
body is struck or age ot leak, a piece of this covering (which must be 
always in a handy p) with four ropes, one to each corner ly 
attached to it) is brought to the side of the ship where the leak is. In 
the meantime two men, standingon each side of the stem, lower a thin 
rope with a weight in the middle attached to it down the bow, and 
running on both sides of the ship pull it under the keel to the place 
where the leak is when one of the thin rope’s ends is fastencd to one of 
the four sheet ropes, No. 1, attached to the piece of covering. Another 
thin rope lowered in the same manner from the stern must then be fixed 
to the second sheet rope, No. 2, attached to the covering. These two 
sheet _— are then hauled underneath the keel of the ship on the other 
side, and by means of thiu ropes the yen J is pulled on to the spot 
where the leak is, with the rough side towards the ship's bottom. The 
two other ropes connected with the piece of covering, Nos. 3 and 4, 
are previously fastened to the side of the skip where the leak is, 
aud the first two ropes, Nos. 1 and 2, fastened in the same way to the 
other side. The pressure of the water is so great that it keeps the cover- 
ing firmly pre against the hole, and the larger the hole is the more 
effectually it will prevent the water from coming in. The principal 
advantage of this covering is that in cases of holes struck in iron 
ships either by rocks, collisions, shells, or otherwise, the material 
is totally untearable in the water, when brought into contact with 
one edges of the broken iron, and it can be used over and over 
again, 

814. Wuee ts, R. Hadfeld, Drummond-street, London. --Dated 4th March, 
1875. 


iv 

A method is described of manufacturing wheels whereby all tire 
fastenings are disp dwith. Ina steel, wrought iron, or other mould, 
is placed a steel or wrought iron tire, either hot or cold; such tire is 
formed and moulded with a boss or nave having an axle hole therein, 
thus forming a wheel centre or disc. Such dise is of a corrugated or 
webbed torm to allow of the expansion and contraction of the metal and 
impart greater elasticity thereto, while it greatly reduces the strain on 
the tire. Molten crucible steel or other steel or metal is then pouredinto 
the casting box, which is made so as to form a hollow dic or cavit 
wherein the molten metal runs and assumes the required disc form ; suc 
tire, disc, and boss are afterwards removed from the mould, when they 
will be found to be so firmly united together as to form one solid insepar- 
able steel or steel and metal wheel. A means is also descri of 
forming a groove inside such tire. 

815. Attoy, A. M. Clark, Chancery-lane.—Datel 4th March, 1875. 

The invention relates to a new white metallic alloy or white metal, 
which is not liable to oxidation, composed of the following ingredients ; 
pure copper, 750 parts ; pure nickel, 140 parts ; oxide of cobalt, 20 parts ; 
tin, 18 parts ; pure zinc, 72 parts ; total, 1000. 

816. Stee. INcots, M. Scott, Glasgow.—Dated 5th March, 1875. 

This invention relates to the casting of steel ingots and to rolling the 
same or wrought iron. For casting the ingots, a number of moulds are 
set round a central git on a wheeled platform with a spare mould for 
receiving overflow metal from the git. The git and moulds are divided 
longitudinally, the halves secured together by elastic rings driven on their 
— exterior. The metal is run by a spout from the furnace into the git 
whence it flows by fire-brick runner pipes to the bottoms of the moulds. 
A slgg box hinged on a truck with means of tipping it receives the cinder 
from the furnace after the moulds are filled, the spout being turned aside. 
The air-holes in the tops of the moulds are bellied, se that the ingot has a 
projecting head by which it can be conveniently lifted and moved. For 
sonsolidating ingots, grooved rollers are used to give local sqeezing by 
indenting the ingots with furrows, and then plain rollers for flattenin, 
down the ridges. To avoid the inconvenience of reversing or two stori 
rolls two sets of rolls are arranged end to end, one set a little in advance 
of the other, and are driven in opposite directions. The ingot or bar 
rolle-: in the one set of rolls is received on a cradle and transferred to the 
other set of rolls. The grooved rolls and arrangement and mode of 
mgm with the two pairs of rolls are applicable in rolling wrought 
ron. 

818. Licutine Gas, £. Chiverton, Southsea.—Datel 5th March, 1875. 

Box or case with two diaphragms and weights or equivalents to be 
— to each of a number of lamps or burners by which, by a simple 
alteration of pressure in the main, the lamps or burners may be lighted 
or extinguished, and an alterngtive auxiliary or small jet be extinguished 
or lighted accordingly. Governors or regulators internal or external 
sometimes to be used to equalise or regulate the consumption. 

819. Switcues, W. Smith, Lostwithiel.—Dated 5th March, 1875. 

The application of these improvements to the interlocking of the levers 
fof*}] such apparatus comprises the combining and using with each 
thereof of an additional part capable of a partial rotary movement, and 
further the combining and using with each of the series of ordinary lock- 
ing bars of a series of locking bar carriers arranged in number and position 
rr ing to the various levers which their locking bars is intended to 
control. The quadrant is provided with the usual guide slots for the 
levers ; each slot at one end he makes,with a circular enlargement to allow 
of the rotary motion being given to the additional part of the lever 
which, when the lever is in its normal position, rests in the circular 
enlargement of its slot with its flat side across the narrow exit into the 
slot, in which position it is thus locked, and thus locks the lever and 
prevents it from being moved until it can be and is Jturned in its rotary 
motion, when it is brought with its edge towards the narrow exit into 
its quadrant slot, along which and in which position it is then moved 
with and partakes of the ordinary reciprocating motion of the lever 
which as ordinarily actuates the signals, switches or facing points. The 
capability of this rotary motion er ~_ to the said additional part 
of the lever (so as to unlock the latter) is however controlled and governed 
by the position of the carrier upon the locking bar with respect to that 
part of the additional part of the lever with which it engages. Modifica- 
tiona of this principle of action may be applied to the locking of switches 
or facing points in position ; and to effect such an —, he applies 
underneath the point rails a transverse shaft to which rocking motion 
may be imparted by any convenient mechanism from an ordinary point 
locking lever. The locking of the rails is effected thus.: Two locking 
pieces on the rocking shaft respectively engage alternately on opposite 
sides of the — point rails, subsequently to their being shifted as 
ordinarily, and keep them in position till their lever is again actuated. 


82]. Reveasina Corps, RK. Jewsbury, Birmingham.—Dated 5th March, 





1875. 

This invention consists of arrangements or combination of parts made 
in iron, brass, or other metals, for the secure fastening of cords, ropes, or 
—_ and especially for holding or releasing the cords of Venetian 
blinds. 

822. Sewine Macuines, 7. MeGrah, Sheffield. —Dated 5th March, 1875, 

These improvements consist of, firstly, in substituting a spring in 
place of the brush in Wheeler and Wilson machines and other spool 
machines, so as to avoid the frequent arr t quent upon the 
wear of the brush. Secondly, a sliding or vibrating presser foot workin, 
in a grooved claw foot arranged so as to be actua' by each motion oi 
the under feed. Lastly, a spring fastened upon the top part of the treadle 
of sewing machine stands, the other or upper end pressing against the 
front of the pitman so as to force the crank always in the proper position 
for starting. 

823. Wixvow Sasnes, @. Beaumont, Manchester.—Dated 5th March, 
1875 





io 

A toothed rack is attached to the frame of the window ; into this rack 
works a spring catch or pin attached to the sash. The spring catch er 
pin is released from the rack by mezns of a ring or other contrivance 
attached to the sash. Another part of this invention consists in making 
the racks for window sashes of buffalo hide, vulcanite, or other similar 
substance. 

824. Looms, W. Lupton, H. Lupton, and J. C. Lupton, Accrington.—Dated 

5th March, 1875. 

This invention relates to self-acting temples used for holding out or 
maintaining the width of the fabric during the process of weaving, and 





The word “of” 4s found in the « copy ot the shesigment delivered 
by the applicant, but does not appear in the original abri eas 
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ve it to strong, thereby greatly era. process 
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in the reeds and The ple héads, each consisting of 
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to receive any number of rollers, there 
temple head at 


tension bar or bars supported by springs 
loom . Hitherto the rollers in the temple 
worked el with each other or at an angle, which could not be 
altered on account of the axis or pivots of the rollers working in 
stationary bearings. Each temple head is arranged so that either the 
bottom box or top cap can receive one, two, or more toothed rollers, 
pivots of which are supported in in a frame or carrier, one end 
of which is placed on a pivot, so that the bearings and rollers can be 
moved to any required position or angle in relation to the reed, or when 
desired the inventors attain the same object by swivelling from the 
centre of the bottom box or top cap, and in both cases by means of an 
adjusting screw wheel, rack or wedge and screw or by ho | other well. 
known means they may be kept stationary at any requ’ position or 
angle. 

825. Generatino Steam, R. C. Anderson, Finchley.—Daied 5th March, 

1875. 


This invention consists in heating air in an air chamber by means of a 
suitable furnace, and forcing the hot air through the flue tubes of the 
boiler and thus heating the water contained in the boiler. 

826. Traps, J. H. Johnson, Lincoln’s-inn-telds.—Dated 5th March, 1875. 

This invention relates to apparatus to be employed for blowing off or 
separating automatically the water contained in vapours or gases, such, 
for example, as the water of condensation from steam pipes, the water 
carried along in pipes for compressed air, and the like. 

827. Parer anv Mitt Boarp, J. Scoffern, Willesden, and G. Tidoombe, 
Watford.—Dated 5th March, 1875. 

The inventors treat paper with cupro-ammonium for the purpose of 
rendering it waterproof or improving its quality or appearance either 
from reels on which paper is reeled or in the web of paper as it is made 
and dried by the paper-making machine. They employ means of 
ventilating the chamber in which paper is so treated and recovering the 
evolved ammonia that would other be wasted. The mode of ventila- 
tion is also applicable to the recovery of ammonia evolved in other 
processes of manufacture. They in ere gone hydrated oxide of copper 
with paper pulp, so that after it is e into paper it has only to be 

bjected to the infl of ia as ordinarily done, or else ammonia 
in the state of gas mingled with steam. They glaze and strengthen 
brown and other papers by passing them through,a bath of paper pulp 
containing cupro-ammonia, either with or without pitch, tar, or other 
resinous matters. They also manufacture panels and tiles from mill 
board or thick sheets of ligneous material made from pulp already 
incorporated with hydrated oxide of copper. 

829. Rocktna-Dritis, F. EB. B. Beaumont, Westminster.— Dated 6th 
March, 1875. 

This invention refers to percussive rock-drills worked direct by fluid 
under pressure acting on a piston in a cylinder, The piston is made of 
differential area with a large piston rod in front holding the drill and a 
smaller rod behind fixed to a cross head which works three reci 
slotted cams. The first cam has a curved slot in which works a roller on a 
bell crank jointed to the slide for alternating the admission and emission 
of the working fluid. The second cam works a — lever on the piston 
rod se as to act on a ratchet wheel for turning the wheel partly round at 
every stroke. The third cam works a pawl lever acting on a ratchet 
wheel on a sleeve nut so as to turn it ony d round on a fixed screw, and 
thereby to advance the apparatus as the hole is drilled deeper. These 
parts are all accessible and separately adjustable on the exterior of the 
cylinder. 

8380. Stream Trap, W. Hilton and F. Clarke, Heaton Norris.—Dated 6th 
March, 1875. 

This invention relates to the construction of what are known as steam 
traps, which are employed for allowing of the escape of air and condensed 
water from steam pipes, steam chests, or drying cylinders, and at the 
same time preventing the escape of steam therefrom. 

831. Coatine FLEXIBLE Fasrics, A. Moore, Euston-road.—Dated 6th March 
187. 


F 
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4a. 

This invention relates to apparatus for applying a coating as in gal- 
vanising metallic netting or sheets by drawing several lines of these 
linked together through one and the same bath, each line under a sub- 
merged roller, of which there are as many in the bath mounted above one 
another as there are lines operated on. ‘om the bath the lines of fabric 
or sheet pass over guides to the winding reels, passing in their course 
= revolving brushes, which are preferably driven by gearing from the 
reels. . 

882. Tannina, 7. Christy, Fenchurch-street, London.—Dated 6th March 
1875, 


The employment of balsamo carpon brevifolium, the juice of which is 
bitter, and of a yellow colour, and expedites the process of tanning, and 
by employing it separately or mixed with the known products used for 
tanning. 

834. Groves, J. A. Balshaw, Whitchurch.—Dated 6th March, 1875. 

This provisional specification describes gloves in which a triangular 
piece is cut out, and a piece of elastic material substituted. This material 
can be either silk and india-rubber woven together with the caoutchouc 
threads transverse to the glove, or sheet india-rubber the same colour as 
the glove or black. Various details are given of modes of arranging the 
edges so as to be neither troublesome nor unsightly, and for making a 
warm elastic lining for winter use. 

836. Pitine CLorus, G. L. Brown, Glasgow.—Dated 6th March, 1875. 

The features of novelty which constitute this invention are the arrange- 
ment and construction of the adjustable racks. 
0g7. — ; a ap nagar 6th March, = ‘ 

e cart designed principally for scavenging purposes consists of a pair 
of shafts attached to or forming part of a strong quadrilateral wheel a 4 
mounted on springs, which are supported by a bent axle on which the 
wheels revolve. ithin the framework, the front, sides, and bottom 
constituting the — body of the cart is attached by means of short 
axles working in bearings fixed at or near the top of the frames so that 
the body of the cart is free to turn upon this axis. That part which forms 
the back of the cart when closed is fastened to the framework at an angle 
corresponding to the inclination at the back end of the sides, and is 
furnished with a ledge of vulcanised rubber, or other elastic or suitable 
material so that, when the sides and bottom are brought into contact 
with it, a sufficiently close joint may be formed and maintained. To the 
front end of the cart, a curved rack is fixed which is operated upon by a 
pinion fixed to an arbor or spindle mounted in bearings on the frame, the 
said pinion being turned by the application of a crank or winch handle to 
the arbor. A ratchet and pawl is also provided to retain the body of the 
cart in any desired position. The cart is also furnished with a curved 
sheet metal or other cover formed in two halves, the front half of which 
may be fixed, while the back half may be made to slide over it, or they 
may both be made to slide or entirely removable for the greater conve- 
nience of loading. The carts may be constructed of wood or iron or a 
combination of both materials. 


COR Zoom, J. R. Humphries, Middlesbrough-on-Tees.—Dated 6th March, 
75. 


A cup of brass or other suitable metal, in the form of a hollow inverted 
cone, is cast on or attached to a spindle, which latter is provided with a 
square end suitable for insertion into the socket of an ordinary hand 
brace. In one side of the cup is formed a slot running at or nearly at 
right angles to the base, and into which slot a, steel knife blade is inserted 
and secured to and . — by a lug or projection formed on or 
attached to the cup. In order to prepare the end of a pipe for jointing, 
the same is inserted into the conical cup and, upon the latter rota 
by means of a hand brace or other suitable arrangement, the knife is 
caused to act upon the surface of the pipe until the latter is tapered 
sufficiently for use. 

a, Renee Enaines, J. Cooke, Langley Old Hall.—Dated 6th March» 
io. 


This invention ists in impro ts on a patent granted to the 
resent inventor — date the 20th day of April 1868, No. 1279, and has 
or its object the obtaining of an equable or nearly equable flow of the 
fluid or gas without using duplicate hi on opposite or nearly 
opposite centres as is at present necessary. 
SO0, Looms, B. Shackleton and J. Peel, Bradford.—Dated 6th March, 
so 
This relates to the construction of _o- of looms for weaving in such 
manner as to be more durable, and admitting of the portion actually used 
for picking being reversed or renewed. Also the + 7 the picker 
pindles in tion with the improved picker in such manner as to 
avoid the throwing of oil from the spindles (by the action of the pickers) 
upon the “ piece” being woven. 
844. Preearina Fax, 8. Cotton, Belfast.—Dated 6th March, 1875. 

The novelty in this case consists, First, in joining two or more slivers 
together at the front of the roving frame by a doubling plate, or on enter: 
ing the mouth of the “‘ roving flyer,” soas to form one rove or loosely 
twisted sliver. Secondly, in the method of putting the requisite pressure 
on to the frent pressing rollers, and in keeping the same in their proper 
working positions, whereby much room or space is economised. 

845. Spootine Macaines, J. W. West, Boston, Massachusetts.—Dated 6th 

March, 1875. 

The inventor constructs a machine with a head stock, and other parts 
in combination with a device for automatically the movements. 














It also has spool rods provided with pulleys, and arranged in the arc of a 
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circle alternately with other rods vided with fingers in combination 
with devices for conjointly rotating the rods, and producing reci- 
procating rectilinear movements of rods. 


847. Mecuanicat Puppiers, F. W. Stoker, Stockton-on-Tees.—Dated Sth 
March, 1875. 


Assaramnate this invention a framing above the puddling furnace 
carries a vibrating table turning on a vertical axis, to which brackets 
carrying the wu) ends of the m rods for the rabbles are fixed. 
pleaser nag sc agp Bsn 24 Sean ts Ee cad ok oeies 
or gearing by w rotary motion imparted and at the other 
end, immediately over the centre of vibrating table, it has a 

connected by a universal joint to conn rods that actuate the before- 


vibrated by a worm on the horizontal shaft, in with which is a worm 
wheel on the upper end of a vertical shaft, the lower end of which carries 
a crank that acts ona lever projecting from the axis of the table, and 
thus imparts a vibrating motion to the latter. 

848. Looms, £. 0. Taylor, Marsden.—Dated 8th March, 1875. 

The improvements relate to means for giving increased facility in the 
use of rising and falling shuttle boxes, arranged in series, for effecting 
changes of the shuttles in looms, and the object of the invention is to 
give ease and steadiness by controlling the movement of such series of 
boxes in their falling motion to their respective stops for the selection 
desired, This object is attained by the use of an extra series of tappet 
surfaces, formed with a side incline or bevel. The series of surfaces are 
relatlvely formed so as gradually to let the boxes down from a higher to 
a selected lower position ; the side incline serves to shift the lever acted 
upon by this extra tappet to the sel ition. 

850. Cements, J. Ross, Kingston-upon-Hull.—Dated 8th March, 1875. 

This invention relates to improvements in the application of cements, 
and in improved means of building or constructing walls, copings, 
finials, edgings, devices, and borders, for ens, carriage drives, an 
pathways, all kinds of ornamental or other so for doors, windows, 
and other openings, mantel pieces, and especially for the construction 
of walls for fruit trees, greenhouses, conservatories, vineries, forcing 
houses and pits, fruit houses and wall, and of foundations, arches, 
ventilators, pots for earth , spouts, platforms, flooring, cisterns, 
stages, arches, pipes for air and water , Supports and stands for the 
same, and for other structures. Accoi to another part of these im- 
provements the inventor makes tombstones and slabs 
tions, edgings for tombs, also with inscriptions, solid or hollow, by the 
means and of the materials and in the manner hereinafter tioned, 
and the materials or cement employed in out these improve- 
ments are clay, concrete, cement, iron dross, plaster, asphalt, artificial 
stone, or a mixture or portions of such materials ; and he casts, moulds, 
or compresses such materiais in moulds by hand or machinery in any re- 
quired form. 

851. Mowine anv Rearina, J. C. Hadden, Strand.—Dated 8th March, 








A tly wheel or drum with double edged cutters, and with arms carrying 
collecting rakes, a wheel or sill carrying the weight, a regulator for ei mm 
ing height of cut, some earth s, and a sheaving rake ; also main 
carrying wheels with clutch gearing on the axle, by means of which the 
several working parts may be thrown into or out of use. 

852. Srorrerine Borris, L. Gori, Florence.—Dated 8th March, 1876. 

Fittings constructed with eccentrics or inclined surfaces for bringing 
pressure to bear against a stopper. 

853. Tires, J. P. Smith and H. Goodfellow, Madeley.—Doted 8th March, 
1875. 

The improvements consist substantially in providing an oblong metal 
plate, which is intended to be affixed to any drain pipe or brickmakin 
machine or pug mill of ordinary construction ; the front of the said me 
plate being lined with a block of wood or other porous material, and 
having a surface curved in such manner as to facilitate the introduction 
of the org 4 supply of clay into the mouthpiece with which the plate 
is provided. The said plate is also fitted internally with metal moulds or 
dies, into and through which the stream of clay is made to pass, these 
moulds or dies having rounded apertures, and their internal ends being 
also rounded off. 

854. Crankep Suarts, &. Clarke, Lincoln.—Dated 8th March, 1875. 

The invention consists in the employment of five hydraulic presses 
arranged in a semicircle at equal or nearly — distances apart, with 
their rams converging towel the cranking block or die, on which the 
shaft is bent up to form the crank. 

855. Derectine tHe Orenine or Boxes, J. Kiteon, Bast Greenwich.—Dated 
8th March, 1875. 

This relates to fitting knife e tion with the locks 
or other fasteners or with projections on the bottoms of cases which when 
removed or opened break electrical contact, and relay sets an armature in 
action to ring a bell. 

856. Sicnaiino, 7. B. F. Moscrop, Manchester.—Dated 8th March, 1875. 

This invention has for its object the giving of signals to the guards and 
drivers of railway trains from a station, junction, crossing, or any other 
place, and also giving a signal from the and drivers to the station 
masters or other railway servants. At the station or other required place 
a signal lamp is employed having in the case a hole or opening and on ita 

sliding plate which can shut off the light or allow it to be seen as required, 
the sliding plate being connected by a chain or lever and rod to a double 
lever having a handle. This double lever is connected by chains, rods, or 
wires to other double levers placed at the sides of the rails at suitable 
distances apart along the line for any required distance and, when the 
double lever at the station is placed in one position, all the others are 
placed in a similar position. On the locomotive or guard's van or on both, 
there is alamp similar to that at the station and also an arm or lever which 
can come in contact with one arm of the double levers when required ; 
and when desired bells, alarums, or any other description of si may 
be used instead of lamps. When in foggy weather, extreme ‘kness 
break down, or from any other cause a signal has to be given tothe guard 
and driver of the train, the station master or other servant places all the 
double levers in a vertical position, so that the arm or lever on the 
locomotive or guard's van can come in contact with the lever furthest from 
the station and place all the levers in an inclined position, and at the 
same time time give motion to the sliding plate on the lamp on the 
locomotive or guard's van, and thereby uncover the hole and give light to 
serve as a signal, and these operations may be repeated as many times as 
required. hen the driver or guard has to give as to the station or 
other required place, it is only nece: for one or the other to work the 
levers to and fro to cover and uncover the light, and in both cases signals 
are given when bells or alarums are used instead of lamps. 
867. Sewino Macuines, J. Watson, Oldham.—Dated 8th March, 1875. 

This invention consists in improved arrang ts for enabling the fly- 
wheel and driving shaft of the machine to revclve in one direction for 

operating the working parts, and in the reverse direction for winding 
thread on spools without putting the working parts in motion, the fly- 
wheel being placed loose oa the dri shaft and prevented from coming 
off by a washer screwed fast to the end of the In one arrangement 
in the inner side of the boss of the fly-wheel is formed a recess in which 
works one end of a collar fixed to the dri shaft, the other end of the 
collar working in a recess in a boss cast to the framework and forming 
one of the bearings of the driving shaft, and at each side of the collar is 
formed an inclined recess and placed loose on each incline a small round 
pin or rollar in contact with a spring. When the fly-wheel and driving 
shaft is turning in the direction for giving motion to the needle feeder 
and other working parts, one of the pins or rollers has been rolled up its 
corresponding incline, so as to push the outer end of the boss of the fly- 
wheel tightly against the washer, and thereby lock the fly-wheel collar 
and shaft tightly together ; but, when the fly-wheel is turned in the 
reverse direction for winding thread on spools, the pin or roller rolls 
down the incline and unlocks the fly-wheel from the collar, and at the 
same time the pin or 1ollar rolls up the other incline and locks the collar 
to the stationary boss, thereby —s the fly-wheel loose and making the 
driving shaft stationary. He modifies this arr t by having an incline 
with its pin or roller and spring on one side only of the collar, and ferm 
in the boss on the frame an ineline on which there is a pin or roller in con- 
tact with a spring ; or both sides of the collar are e without inclines 
and form one of the inclines, with its pin and spring in the inner side of 
the boss of the fly-wheel, and the other incline with its pin and spring in 
the stationary boss on the frame ; and both of these modifications enable 
the same results to be attained as those before described. 
860. Bituiarp Tases, D. Harris, Dublin.—Dated 9th March, 1875. 

The bed at joint at protected by a steel or iron band,so that the points 
remain always perfect and cannot be chipped. The cushi have a cord 
of steel wire running along face of cushions to prevent indentation, and 
have rigid supports at each end of cushion to prevent the rubber sinking. 
The tic cue tip fast bi ings the tip perfectly central with the 
top of cue, and maintains continuous pressure until the cement is dry. 
861. Roapways, W. Prosser, Chelsea.—Dated 9th March, 1875. 

The combination of joists or binders, surface facing, and substrata with 
wood blocks, as described, for entire ope paved surfaces, and also 
fora bination pe t as described. 

863. Suartine Picks, 7. Brotwon, Sheffield.—Dated 9th March, 1875. 

This invention relates in the mode of shafting picks, and similar tools 
by fixing on the end of the shaft a ferule tapering from the top end 
downwards, upon which the eye of the pick is wedged tight. According 
to this invention the ferule is made tapering in its width or largest 
dimensions only, and at the top end, part is cut away on one side so as to 
form a notch, into which is fitted a loose piece shay so as to make up 
the full size and taper of the ferule. For shaf' the pick the said 
ae ae 2 es ane See so tae Seer & over the 
top of the ferule. The loose piece the blade is 
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then put in ani 
driven up tight over the ferule and loose plece. — 





7, tewe Burroxs, W. Brookes, Chancery-lane.—Dated 9th March, 


To the back of the button or disc is affixed a shank or stem, the outer 
or free end of which and said forked end is jointed by a 


pin or axis a bar : oe slot 
or axis @ or cross Ww. a ex! 
yee wad te about the maddie of the said na 


It is then turned upw. 
shank. In this ition it can 
from the button-holes. A oe inclosed 
shank, and outwards by a spring, acts upon the bar and kee 
it in the position in which it has been e invention is appli- 
cable to earrings, bracelets, and other ornamental articles of dress. 


866. Ramway Wuecets, £. A. Jeffreys, Low Moor Ironworks.—Dated 9th 


March, 1875. 

This consists in attaching a shoe with a fi between the wood 
portion and the tire, a ring plate being fixed on the outer face of the wood 
and held by bolts. A lip on the tire is knocked up to hold the tire in 
place. In the case of iron wheels a need shape ring is used, one lip to 
take into a channel in the tire, the other into a groove in the rim edge. 


867. ProreLiina, A. Collingridge, Buckingham-street.—Dated 9th March, 


1875. 
Imparting motion to or prope! inert bodies, whether by land or 
water, by am of rtable moe Se in combination with the z 
actien of pistons working to and fro in exhausted or vacuum cylinders 
against the weight of the atm: eric pressure of a column of air, such 
vacuum being created and the pistons set in motion and kept working by 
the force of s , gas, or other expansive material communicated either 
by intermediate gearing from a separate engine, or directly admitted to 
the propelling cylinders from an adjacent steam boiler, gasholder, or 
other storing receptacle. And also the construction of improved 

and plungers for hinery, as set forth in the title, by the substitution 
for single piston rods and stuffing boxes, of duplex or manifold piston 
rods and stuffing boxes to each piston and cylinder of anew and improved 
construction. 

Fh Sa Fire-arms, BE, Fenessy, Kilkenny.—Dated 9th March, 


A movable rod or bar is fitted to the muzzle and passed to the breech 
sight, where it is adjustable between supports, and controlled by a screw 
or other regulating appliance. 

869. Wuire Leap, W. Bramham, Bow.—Dated 9th March, 1875. 

This invention of improvements in wage he drying white lead 
and similar subst ists of a hi which one or more 
horizontal plates are fixed on a vertical shaft and caused to revolve by 
suitable ig, the whole being enclosed in a hot air room heated by a 
suitable furnace. The inventor employs suitable apparatus for regulating 
the admission of cold air to the room, and the exit of the hot and aqueous 
vapours, and adjusts the temperature of the room to any degree of heat 
required. In one side of the room a feed chamber is situated, which 
projects inside and allows a portion of the horizontal plate to be exposed; 
and, as the plate revolves, each portion of it is successively brought 
through the feed chamber, thus bling the wet material to be put on 
the plate at one side of the chamber and, after it has passed round the room 
and got dried, to be taken off at the other side, thus making the 
operation continuous, as each portion of the plate as it gets relieved of 
the dried material is being constantly fed with fresh wet material. 

871. Potuine Stations, J. Swindells and G. A. Robinson, Stockport.— 
Dated 9th March, 1875. 

The improvements which constitute this invention consist of formi 
a cabinet polling station of framed boarding in parts jointed or hin 
together, so as to be taken to pieces to fold into a body which will lie 
compact for safe storage and which, when unfolded and fixed in position. 
form a cabinet polling station with boxes in which the voter is enabled 
to retire to mark his voting paper previously to depositing the same in 
the box in charge of the presiding officer. The voting boxes, when fixed, 
are fitted with curtains and curtain rods which, with the desks fitted to 
each, bind the whole securely together, the remaining portions being 
held firmly together in position by grooved scantlings. 

872. Looms ron Weavine, P. Atherton, Preston. — Dated 9th March, 
1875. 

This invention comprises improvements in looms, which have for their 
object improved means of ———— the slay; also improved apparatus 
for working the healds, so as to dispense with the treading ta = 
treadles, lambs, and irons; also an improved picking stick and pic : 
also an improved loose reed motion and improved taking-up and letting- 
off motion ; and by these improvements the inventor is enabled to weave 
two pieces of equal or unequal widths in one loom at the same time, and 
each having perfect — and to run the loem at quicker speed than 
heretofore, the construction of loom according to this invention bein, 

ually applicable to the weaving of one piece the whole working widt 
of the loom, 

873. Skates, N. K. Cherrill, Tunbridge Wella.—Dated 9th March, 1875. 

This invention applies to wheel or roller skates with more than two 
wheels, and consists in placing the rollers so that the outer edges or 
extreme circumferences form a curved line in relation to the plane 
surface upon which the skate is to operate, by which only two of the 
wheels can be in contact with the plane surface at the same moment ef 
time. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE mills and forges have been in steady operation throughout 
the week ; nearly difficulties with the men are over, and work 
is being done pretty much on the operatives’ terms. Unless 

ifications should arrive in larger numbers and of more value 
y mo those which are just now being received, it was the anticipa- 
tion of ironmasters on ’Change in Birmingham this (Thursday) 
afternoon that the requirements of merchants and others, which 
are usually expressed at quarter-day, will be quite needed. | 

Prices to-day showed little or no change, the lowest point com- 
patible with solvency having been touched by most of the quota- 
tions ruling last ane 5 Hence £10 was yet stoutly required by the 
leading producers of best bars, and it was with difficulty that the 
common class of product could be got at meine under £8, A 

ood serviceable bar, nevertheless, was to be at from £8 5s. to 
10s. Makers of boiler plates, of a brand in much favour with 
engineers and ironfounders, experience no difficulty in realisin 
£10 10s. Other firms were offering boiler plates at £10 5s., an 
they were disinclined to take less. The high-class thin sheets 
are not so much in demand as they were sometime ago, owing 
not a little to the languor from which the tin-plate trade is 
suffering. Firms which are tin-plate as well as best sheet- 
makers were not unwilling to negociate with stampers and 
such like manufacturers upon terms advan us to customers. 
Instances were quoted by buyers in which favourable offers 
had emanated from the other side. The sheets mostly in 
request were those which could be corrugated and galvanised. 
These were not to be had for less than £11; and the galvanisers, con- 
tinuing to be well supplied with specifications, are still pur- 
chasers. Makers, who at one time produced very largely for the 
Russian and the Canadian markets, and were originally very busy 
at this time of the year in making amongst other sheets those re- 
quired for stove piping, state that they have no recollection of any 
autumn in which their sheet mills were less activel ed. 1t 
wee Sa ree sheet at £10 15s., and as low 
£10 10s. 


a figure as was quoted in exceptional cases. The last 
quotation, however, had reference to a gauge more nearly ap- 
proaching that of plates. 


Forge pig iron was plentiful to-day, but foundry iron was not in 
over supply. ato a pigs were a little stronger in wd to 
the extent in some cases s, 3d. and in others 2s, 6d.; but con- 
sumers of forge qualities were not thereby tempted to purchase, 
believing that the slightly advanced quotations will not be | 
upheld. The firmness in the quotations of north-country iron 
its effect upon the common descriptions of Staffordshire make, 
For cinder pig iron, therefore, proportionately increased rates were 
here and there required. The market value of the better quality 
of South Staffordshire pigs is still kept down by the readiness of 
the agents of Yorkshire and Lan firms who produce iron 
made of the clay-band stone, and good hematite ore, to accept 
orders very freely at quotations just within Staffordshire prices. 
The extent to which the foreign com is affecting the home 
products of this class is seen in the circumstance that, alth 

furnaces of all kinds are now blowing in this 





district, the make of excellent qualities is in excess of the demand, 
8 therefore, are hat accum' ; £410s., £412s. 6d., 
and £4 15s. are the prices of Staffordshire iron of this 

A good price for cinder pig is £2 15s, 6d. It will be seen, 
ence to mine pigs, that the quot«tions remain at those at 
the July quarterly meeting. Makers assert that they have come 
down as low as possible without selling at a heavy loss—indeed, . 
that the prices mentioned yield them no profit. 

More transactions were reported this afternoon in pig than 
finished iron, but the lots which are changing hands are only small. 
Good — pigs sold brisk. No. 3 hematites are quoted at 85s. 
short weight ; and —ow hematites, also short a end 
“withiosasmanednien 
weight ; and at thi agents are inching. 

Ceal is abundant, and the least valuable qualities are a drug in 
the market, As winter approaches the better sorts will be in more 
demand, and the colliers, in their attempt to raise the scale of 
wages, will do their best to limit production. Hence it is not at 
all unlikely that even if furnace coal should not be advanced, 
certain terms favourable to ae | upon which orders are now 
being executed, may no longer prevail. A reduction in best coal 
is, nevertheless, the great need of the iron trade, 

The Birmingham and district trades remain healthy, without 
being very active. 

Specifications still arrive for nut and bolt and railway spikes, 
although the foreign rivalry in these trades is severe, and the minor 
industries remain steady. 

There is little or no revival in the demand for iron and hardware 
ramets required in Canada, As to the Antipodean markets, the 

~ cee Regeneron which has been received by a firm of 
Birming! merchants from their agent in Melbourne, speaks 
volumes :—‘‘ You will notice our indent runs more on American 
ironmongery than formerly. Their goods are far superior to 
English make, and latterly they have been much cheaper. There 
is no comparison in the profits they pay us, and they give universal 
satisfaction, Small wares, locks, tools, &c., indeed, all sorts of 
American-made goods are now being sold in the market, and, when 
once used, seen, or sold, the user or buyer will never again look at 
English-made articles of the same class.” 

It is gratifying to note a growing attention in some of the Black 
Country localities to the advantages which can be obtained from 
the wernetes, of manual labour by machinery. In Willenhall, 
for instance, which is the great centre of lock and bolt and curry- 
comb trades, the introduction of machinery into the lock e 
during the last few years has been on a very extensive scale, and 
the old-fashioned processes of manufacture will, at the present rate 
of progress, soon be superseded. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent. 

THE prospects of the iron trade of this district for the approach- 
ing winter are far from encouraging. e market here, notwith- 
standing the firmness in Middlesbrough foundry iron, continues 
very flat. There was very little doing at the Manchester weekly 
meeting on Tuesday, and the high prices quoted for prom 
deliveries of Middlesbrough foundry iron are, so far as this district 
is concerned, little more than nominal. About 61s, 3d. per ton is 
an average quotation, but where buyers are willing to take 
deliveries over the next three or so months’ makers will take from 
ls. to 2s. per ton less, which is an indication that there is no 
prospect of the present high prices being maintained after the close 
of the shipping season. Forge iron, which has not been affected b 
the stiffness in foundry qualities, is still quoted at about 55s. 6d. 
per ton delivered into this district. In Lancashire makes there is 
no material change to notice either as regards demand or prices. 
The local riveters are securing very little new business, but they 
do not seem inclined to make any further reduction in prices, 
which remain nominally at about 62s, per ton for No. 3 foundry, 
and about 60s. per ton for No. 4 forge delivered in the Manchester 
district. The finished iron trade continues very quiet. Buyers are 
holding back for lower prices, whilst makers complain that they 
are y unremunerative. Quotations, however, are by no 
means firm, and range from £8 2s, 6d. to £8 5s. per ton for ordinary 
bars delivered. 

The neighbourhood of Wigan is ually becoming more im- 
portant as an iron-producing manufacturing district, and another 
addition has just been made to the finished iron establishments of 
the vicinity by the opening of the new works erected by Mr. Thos, 
Gidlow, for the manufacture of merchant and puddled bars. 

The position of the coal trade of this district alters very little 
from week to week. With the exception that there is a tolerably 
fair demand for coal suitable for domestic purposes, trade continues 
dull, and the slight tendency to improvement which was noticeable 
at the commencement of the month has not developed into any 

meral activity in business. In the Manchester market there is, 
for the time of year, a fair demand for house coal, and stocks of 
this class of fuel are not increasing, but in furnace coal, e e 
fuel, and slack the market is very dull, and thgre is a good deal of 
pushing in the inferior sorts. No actual reduction has yet been 
made in prices, but it is quite possible that some step may next 
month be found necessary by. those firms who are at present 
adhering to the full list rates. In the Wigan, Tyldesley, and 
other West Lancashire districts a steady trade is being done in 
best coal, but common coal is still difficult to sell, and in the 
inferior qualities prices are very irregular. In the shipping branches 
the competition of the South Wales colliery | my still affects 
the coasting trade, which continues very dull. In foreign ship- 
ments a moderate amount of business is being done, but supplies 
in the Liverpool market are still in excess of the demand, 

The strike at Messrs. Blundell's collieries in the Wigan district 
os now at an end, the men having returned to work at the 

uction, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow warrant market has continued very strong during 
the greater part of the past week, and — have again consider- 
ably advanced. To the full extent of the increase, however, it 
would not be safe to conclude that the trade has made a legiti- 
mate improvement, for a deal of pure speculation exists, 
caused principally, it is believed, by the movement among the 
miners for higher wages. The stock of pigs in Messrs, Connal’s 
Glasgow stores now amounts to close upon 60,000 tons, and con- 


siderable quantities are being sent in almost > besides which 
there are large supplies at a number of the works, The 
warrant market on Friday was very strong. at 67s. 
cash, it touched 67s. 3d. one month open, from which it receded 


to 66s. 9d. cash, and fourteen days On Monday there was 
a rather easier feeling, and very little business was done, the 
quotation being 66s. Tuesday's market was also quieter, with 
only a small businéss, at the rate mentioned. Glasgow pig market 
was steady both Wednesday and Thursday. First day opened at 
66s. 10}d. cash, but receded to 66s, 9d., closing easy. ly one 
transaction in the afternoon at 66s. 74d., buyers over sellers 66s, 9d. 
Business was done on Thursday at 66s, 74d. at one month, and 
66s. 5d. at fourteen days, and 6d. cash, closing easy, at 
latter rates, bu at 

The prices of the principal makers’ brands are well maintained, 
and in some cases there has been a slight advance on those 
of last week. The quotations are as. follows:—G.m.b., at 
Glasgow, No. 1, 65s. 6d.; No, 3, 69s, 6d.; Gartsherrie, No. 1, 75s.; 
No. 3, 64s. 6d. ; Coltness, No. 1, 77s. 6d.; No. 3, 668. 6d.; 
Summerlee, No. 1, 66s. 6d.; No. 3, 63s. 6d.; , No. 1, 
76s.; No. 3, 65s.; Carnbroe, No. 1, 668.; No, 3, 63s. 6d.; Monk- 
land, No. 1, 66s, 6d.; No. 3, 69s, 6d.; Clyde, No. 1, 668.; No. 3, 
63s. 6d.; wy at soe K 3 1, Gla, Ne. 3, 6d.3 
Calder, at ort Dundas, 0. .; No. ; Glengarnock, 
at Ardrossan, No. 1, 70s.; No. 3, GAs. 6d.; Eglinton, No. 1, 
64s,; No. 3, 62s, 6d,; » No. 1, 658.; No, 3, 645.3 
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Carron, at G mouth, No. 1, 65s.; ditto, i selected, 
68s,; Shotts, at Leith, No. 1, 76s; No. 3, 66s, 6d.; Kinneil, at 
Boness, No. 1, 64s.; No. 3, 61s. 


The shipments of pig iron from Scotch for the week ending 

Middleabrongh wigs at Gh 2 awed e990 ore ane tonnes 
pigs at Grangemouth was 990 tezs. The latter 

show a decrease of more than one-half as compared wlth the 


imports of the co: ding week of last year. 
e coal trade in the West of Scotland continues sluggish, and 
prices are unaltered. In the eastern mining counties the trade is 


more 
prices obtained give only a very small margin of profit. 

While the miners of the county of Ayr are holes their wages 
reduced, their brethren in Lanarkshire are in several localities 
attempting to get theirs raised. In the large district of Kilmar- 
nock, in Ayrshire, the miners have resolved to submit toa reduction, 
which brings their down to 4s, 6d. a day, and the reduced pay 
hasalso been accepted in the meantime at mn, where Mr, Mac- 
donald, M.P., is now advising the men what they should do in 
order to re-establish their union. I have sta that in some 
places in Lanarkshire the men are seeking an advance, the same as 
Tare without any good result in the district of Glasgow a fort- 

ago. 

At Larkhall, where the disastrous strike of the spring of 1874 
had its origin, and was longest kept up, anything but moderate 
counsels o among the men. About ten days ago they sent a 
memorial to their employers of a, happily, unique description, 
which, as it is short, P shall uote, as showing the kind of spirit 
by which the present leaders of the miners are actuated. The so- 

“memorial” ran as follows :—“‘ Royal Alhambra Theatre, 
Larkhall, 9th September, 1875.—Sir,—At a general meeting held 
here to-day, it was unanimously agreed to solicit an advance of Is, 
per day, and that circulars be sent to the employers asking them 
to take the above request into consideration. An answer to this 
on the evening of Wednesday, 15th inst., at six o’clock, may 
yo~ on avoid extreme measures, and oblige—Yours truly, Andrew 

isher, chairman, 56, Wellgate-street, La In ordi 
circumstances it would have been little wonder though such a 
communication had met with no answer whatever, but in the 
whee state of the trade, when in many places further reductions 

ave become essential, the circular will probably be considered as 
attaining the very height of discourtesy. Since it was issued more 
than one meeting of the men has taken place, and deputations 
have also in the interval waited upon several of the masters; but 
only one or two replies have been made, and these are unfavourable. 
The men are now taking steps to augment the numbers in union, 
with the view of enforcing their demand of 1s. extra per day. 

A new wet dock was recently opened at West Wemyss, to facili- 
tate the shipment of coals, and the trade in the mineral has since 
meee OS ed. It is no uncommon thing for a number of the 

having to lie on the beach, awaiting their turn for — 
and it has been resolved to construct a second dock on the east side 
of the present one. 

The corporation of Edinburgh are at present considering the 
propriety of taking over the properties of the loca] gas companies, 
and assuming the duty of supplying the city with = 

The programme of the Trades’ Congress, to be held in Glasgow 

in October, been prepared, It is proposed that the con- 
gress should ask for several amendments in the Trades’ Union Act 
of 1871. One amendment proposed is that the restriction which 
forbids unions acquiring more than one acre of land should be 
repealed ; another desires to abrogate the ision that every 
i isti i ate oes possession of 





branch shall be considered a distinct union, 
its own funds; and a third amendment asks for some modification 
of the present method of registration. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AwyoTHER week has brought about very little appreciable altera- 
tion in the state of trade in the district. Everybody is still com- 
plaining of very nearly unprecedented dulness and paucity of 
orders, yet there are few who confess to being entirely without 
orders on hand of some kind or other. This is, at all events, cor- 
rect as applied to the ironworks which are devoted to the m t 
branches and to many other collateral departments of the trade. 
It is, however, hardly applicable to the foundries in North Derby- 
shire and South Yorkshire, seeing that all the leading establish- 
ments of that ilk are doing businesses. It is true that they 
each and all have coal and ore on the spot, by means of which 
great advantages they are enabled to quote lower prices than those 
firms which have to buy their pig iron in the open market. 
Staveley, Clay Cross, pe gees Renishaw, and Thorncliffe are 
all of this class, and all are well engaged, compared with other 
works in different branches of the industry. Staveley, I hear, is 
still turning out large lots of water pipes of various sizes for the 
Sheffield and other companies, besides a good production of general 
castings, and at Thorncliffe there is a steady output of builders’ 
and general constructive castings. 

Pig iron has again been steadily firm, doubtless in consonance 
with the stiffening tendencies of the Cleveland and Scotch mar- 
kets, the chief run having been on foundry numbers. Cleveland 
foundry, No. 3, is about 59s, here, and a good local iron of the 
fgets class is several shillings dearer. Hematite pigs are 
in moderate—-but only moderate—request, at about the following 
nominal :— Maryport “hematite,” No. 3, 77s. 6d.; 
No, 4, 77s. 6d.; No. 5, mottled and white, 77s. 6d.; 
‘*Bessemer,” No. 1, 808.; No. 2, 77s. 6d.; and No. 3, 
77s. 6d.—all with the usual 25 oer cent. off for prompt cash ; 
Millom Bessemer, No. 1, 80s.; No. 2, 77s. 3; No. 3, 75s.; 
ordinary No. 3, 75s.; No. 4, 74s.; No. 5, 75s.; mottled, 80s.; 
white, 75s.; on four months’ terms, all with 2} discount for cash 
down. There is a little improvement in the inquiry for Bessemer 
material in the rough for Tr and certain specific purposes, 
and I also learu that one the principal local ironworks 
companies has secured a tolerabiy good steel rail order, which is 
now in course of execution. 

At one establishment the demand for boiler plates—which 
had been fairly brisk up to within a short time ago—has so 
diminished that the mana t have altered the plant so as to 
make it suitable for dealing with smull sized armour plates. 
Ship plates (iron) are also in but moderate request at p t, and 
those of this class, it is believed, must inevitably succumb to 
steel ones at no distant date. On Saturday last a petition was 
filed in the Sheffield Bankruptcy Court in the affairs of Mr. 
Francis Day, accountant, coal merchant, trading as the Borough 
Coal Company, and, with other persons, lately carrying on 
business as the Vardigan Iron, Steel, and Wire Company. The 





liabilities are about £10,000. 
The te between Messrs. John Brown and Co. (Limited), 
Atlas Works, and their has just now been settled in 


puddlers 
favour of the men, although it had been tentatively arranged that 
work should have been resumed on Monday. At the Parkgate 
Works, near Rotherham, the puddlers, shinglers, rollers, and some 
of the millmen are out on strike owing to the disputed wages 
settlement to which I alluded in my last week’s communication. 
These men allege that they have always been paid 6d. per ton more 
for puddling than the Staff men, and, therefore 
now refuse to be put on terms. At the Northfield 


Ironworks near Rotherham, where a similar te had arisen, 
the managers determined to pay the men the back money, 
thatis to say the 5 per cent. cohesion taken off since August 23rd, 


in consideration of their operations at once. At the 
Normanton Ironworks a dispute on the same grounds exists, and 
will, I understand, be on the same basis as that which 
shall be ultimately arrived at at Parkgate. 

The colliers’ strike at Butterley tanllanth, and from all I am able 
to gather, is quite as far from being settled as at its outset, The 
men at the Roundwood near Rotherham struck work on 
Monday in consequence of the proprietors having stopped 3d. per 


satisfactory ; but, although the shipments are good, the i 





man per week, which had previously been allowed as payment for 
oil for the safety lamps, since these have been used in the pit. 
Other disputes on the yee ge are likely to arise at neighbouring 
collieries shortly. The trade is better in respect of the best 
household qualities, owing to the fact that the London buyers 
havealready begun to obtain their winter supplies. The steam 
and gas “a departments are a trifle brisker, several good gas coal 
contracts having just been placed or renewed, Up to the end of 
August the Great Northern has carried 629,056 tons, and the 
Midland 1,064,839 tons to London. 








THE NORTH OF ENGLAND. 
(From our Special Correspondent.) 

THERE has been a further advance in the price of Cleveland pig 
iron sincethe date of my Jast report. At yesterday’s market at 
Middlesbrough No. 3 iron was reported to be very scarce, so much so 
that as much as 55s. per ton was offered for immediate delivery, 
and shippers are pressing for the falfil t of orders against the 
close of the navigation season now near at hand. Whether this 
condition of affairs will be the precursor of anything like a sub- 
stantia! and permanent improvement inthe pig iron trade, I do 
not venture to conjecture with any feeling of confidence. Thereis 
a wide-spread difference of opinion on this, as on most other 
points connected with the pig iron trade at the present time. 
Sellers are in many cases becoming more hopeful as to the future, 
It is quite a usual thing to find them with their minds made up 
to any further attempt to ‘* Bear” prices ; but of course they 
are so completely at the mercy of local consumers during the 
winter scason that they cannot help themselves if the demand 
should become slacker, and I have already indicated that at the 
present moment the aspect of the home trade is almost as un- 
satisfactory and discouraging as it possibly could be. 

Most of the finished ironworks are now working short time, 








while a number of them are laid off altogether. Among the 
latter I may particularly call attention to the works of T. Richard- 
son and Company, otherwise called the West Hartlepool Iron- 


works, which have been standing since the liquidation of the 
limited liability company by whom they are owned ; the Stockton 
Rail Mill Company’s works, which have also been standing since 
the company was compelled to suspend payment, the works of 
Shaw, Johnson, and Reay, which have been inoperative for some 
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of next year, when these things shall have been accomplished 

they will be in a position to quote figures that will ensure a trade, 
8 to-day to an agent of the Ironworkers’ Society, he said 
+ is was no wonder that ironmasters did not make their trade 
pay when they kept on only a few turns a-week. The furnaces 
were brought up to a good heat by great consumption of coal, and 
there are ere agen pe when they so ~ —- to get cool 
again. 7 management, he said, he knew of man 

cases where 6 ens: of rails would only be turned out bya pd 
of 3 owt. spoiled in the making. Should there be a grain of 
truth in this, it will be well to investigate with a view to its 
correction. 

I have before commented on the short-sighted policy of not 
using Welsh mine almost exclusively, and retaining a name for a 
special variety, such as many works at Bradford and in the north 
| waren enjoy. At Plymouth I learn there was once a great 

emand for cable iron ; Penydarran was noted for its iron for 
rails ; Gadlys, Aberdare, for its armour iron. Now there is no 
demand, and inquiry seems to have died out. 

The majority of the colliers have decided to retain Mr. Mac- 
donald on the Board of Conciliation, and have expressed them. 
selves to that effect. Mr. Vivian, in co uence, wishes the 
coalowners to withdraw his name ; for, he adds, ** he could not 
sit in company with a man who uttered such general vilification, 
and lacked the manliness afterwards to apologise.” I hope this 
retirement will be accepted. If not, the men will certainly fly to 
| med idea that the coal-owners do not want the Board of Conciliation 

ormed. 

The staple of the country is now properly coal, and of late the 
demand is well sustained. Most collieries are subject to periods 
of sluggishness. A kind of intermittent fever characterises the trade, 
one week being exceedingly busy, and the next little doing. 

More discoveries of ooal are reportea from the Pontypridd 
—, which promises to he one of the most important in South 

a 


es, 

The strike at the Ashton Vale Coal and Ironworks, Brietol, 
was ended this week, the hour hands accepting 10 per cent. 
and the day hands 5 per cent. 

It is stated that Plymouth collieries will be carried out to their 
fullest extent; Mr. Howell has done good work there, and the 
scope is a large one. Why not develope the bituminous seams, 
fo. which a ready market is at hand? 

The castle pit, Cyfarthfa is being supplied with fine engineering 
for working to the deep. 





weeks; and the Springfield works of the Darlington Iron Company. 
Since the date of my last report the Moor Ironworks at Stockton 
have also been thrown idle. 

Ihave not yet been able to hear what the liabilities of the firm 
amount to, but I understand they are considerable, and that the 
loss will fall mainly, if not entirely, upon firms in the immediate 
district. The first Danks furnaces built in the Tees-side district, 
after those of Hopkins, Gilkes, and Company, were set in 
operation at these works, and that they were soon afterwards 

mtinued with a considerable loss, the amount of which has 
been told me by Mr. Jacques himself, although it would not be 


well to mention it here. Since then the works have been carried | ,5 


on with the ordinary hand puddling furnaces, of which there have 
latterly been from twenty to thirty in operation. 

On Tuesday an order was granted by Vice Chancellor Bacon for 
the compulsory winding up of the Ouseburn Engine Works Company; 
his Honour, in making an order, remarked that the company was 
notoriously insolvent. This order has been made on the applica- 
tion of Mr. William Brewis Elsdon, a shareholder and a credit 


"Prices of coal are stationary, coke and small are in little demand 
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for £590, and the wishes of 300 shareholders, holding 3000 
shares, who : a Ja ae wr of the petition = cope: that a 
correct accoun’ airs of the company might repared 
and laid before the shareholders, ie 

The shipb trade is just at present very dull. On the 
Tees there is very little work in hand, and on the Wear it is ex- 

that a large number of men will shortly be disbanded 

of the scarcity of orders ; while on the river Tyne things 
are not much better. Last Thursday afternoon Messrs. Pearse 
and Company, of Stockton, launched for an American firm ascrew 
steamer of 270ft. long, 38ft. beam, and 24ft. depth of hold. The 
engines, of 1000 indicated horse-power, are supplied by Messrs. 
Hawks, Crawshay, and Company, of Gateshead, 

In the coal trade the 
is generally believed, indeed, that things have not yet reached their 
worst. A proposition for the reduction of the wages of Durham 
miners is at present under consideration ; but no definite issue 
has yet been arrived at. Coke is now quoted at 12s, to 14s. per 
ton, and is still tending downwards. 

Nothing else than the railway jubilee is now talked or thought 
about in th Durham. It is really Badly to bea very 
and successful affair—one of the biggest and most successful that 
has ever happened in the North of England. On Monday next 
the statue of Joseph Pease will be unveiled by the Duke of Cleve- 
land, the exhibition of locomotive engines will be opened by the 
chairman of the North-Eastera Railway Company, Mr. George 
Leeman, M.P., and in the evening there will be a grand banquet, 
at which upwards of 900 guests are expected to be The 
pr) ahaa aga ft uminated, and there will be a large dis- 
play of firewor On the following day the display of fireworks 

ill be renewed, the locomotive exhibition will remain open, and 
the following works will be open for the inspection of visitors :— 
At Darlington, the North-road, Darli 
Darlington Wagon, Skerne Iron, South Durham Iron, and Messrs. 
Fry, Ianson, and Co.’s Works, and H. Pease and Co.’s Priestgate 

At Stockton, Messrs. W. Whitwell and Co.’s, Head, 
Wrightson, and one Blair and Co,’,s West Stockton, Bowesfield, 
North Yorkshire, the Norton Ironworks. At Middlesbrough, 
the Exchange, the Railway Company’s Dock, Messrs. Bolckow, 
Vaughan and Co.’s, the Britannia Company’s, Hopkins, Gilkes, 
and Co.’s Cochrane and Co.’s, the ee ee ’s, Newport, 
Gilkes, Wilson, Pease and Co.’s, and orks, Albert 
Park. At Cargo Fleet, Messrs. Swan, Coates, and Co.’s, works, 
At Eston, Clay Lane and South Bank, Jackson, Gill, and Co.’s, 
and Bolckow, Vaughan, and Co.’s works, Furnaces, and Mines. 
At Redcar, Wilton Castle, Kirkleatham Museum, Coatham and 
Redcar Ironworks, At ke, Upleatham Hall Gardens, and 
Messrs. Pease and Co,.’s Upleatham Ironstone Mines. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I REFERRED briefly last week to the settlement of the Plymouth 
Iron Company’s affairs, and to the gratifying intelligence that, in 
addition to capitating the debt, the friends of Messrs. Foth and 
Hankey had advanced a working capital which had been invested 
in the names of Mr. Turquand and Mr. W. T. Lewis, t 
Further action has been followed this week by the paying off of the 
Plymouth agents and certain artificers, moulders and carpenters 
who had been retained in expectation of a re ing of the works. 
Amongst those whose services have been lost is Mr. C.E., 
the manager both of Plymouth and Abernant works, and r 
also of Treforest. In fact Mr. Hosgood’s position was that of general 
nae over the whole of the ironworks, and of the outh as 
well. This important position, which in most cases would have neces- 
sitated three oreven fourexperienced men, he held with much ability, 
and at the present time the works at PI ith are more equal to 
doing a and profitable trade than ever they were. But such 
at present is the ruinous stagnation in the e that there is no 
likelihood of Mr. Fothergill or Mr. Crawshay doing anything of 
note until the a next year. The fiat is gone forth as 
regards Plymouth and Penydarran ; so in the neighbourhood of 
Merthyr, for the next three or four months, the works going 
will be those of Dowlais. 

There is an impression: in well-informed quarters that the Welsh 
ironmasters are united in a well-defined —that is, to secure, 


first, the of i to a marked extent; secondly, the 
lowering of coal and mate: generally ; and, then, by the spring 


re is still much room for complaint, and it “ea 
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SoutH KENSINGTON MuskuM.—Visitors during the week ending 
Sept. 18th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,299; mercantile marine and other 
collections, 1774. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 1663; mercan 
marine and other collections, 124. Total, 14,860. Average of 
corresponding week in former years, 14,564. Total from the 
opening of the Museum, 14,549,187. Patent’ Office Museum, 
$355. “Total number since the opening of the Museum, fred daily, 
(12th May, 1858), 3,258,640, 
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Oct. 1, 1875. 
THE EXHIBITION OF LOCOMOTIVES AT 
DARLINGTON, 
No. L. 


As a history of the origin, rise, and progress of the loco- 
motive engine the exhibition open for two days at the 
North-road Engine Works, Darlington was but a sketch— 
but the sketch was accurate. It was not only founded on 
facts, but unlike history in general, it consisted of facts, 
Engineers saw there not only drawings, or photographs, or 
descriptions, but the actual engines made at various 
periods between 1825 and 1875. There was but one 
feeling among those fortunate enough to be present, and 
competent to appreciate what they saw, and that feelin 
was one of regret that the collection of engines exhibi 
was not more complete. It would have been quite 
possible, we believe, to have filled up the blank which, as 
we stated last week, exists in the history of the locomotive 
as set forth at Darlington. For example, there was no 
example of the Crampton system, nor of Stephenson’s at 
one time celebrated “long boiler” engines. Yet we believe 
it would not have been impossible to rake up a Crampton 
engine from the London and North-Western shops; and 
Stephenson’s long boiler engines were at work until the 
other day on the Great E Railway. We could 
extend the list of types of e 
might have been present if it would do any good; as it 
will not, we shall proceed to describe more precisely than 
we have yet done what was to be seen at Darlington on 
Monday and Tuesday last in the North-road Engine 
Works. 

The works themselves are of their kind thoroughly good 
and well designed. They were projected in 1863, and 
are carried on by Messrs. W. Bouch and D. Dale, 
under the auspices of the Stockton and Darlington Rail- 
road Company. The buildings consist of seven s each 
40ft. wide and 360ft. long. ese all communicate with 
each other by wide arched openings and rails and turn- 
tables where required. They have all, except the smithy, 
boarded floors. The to the extreme right is provided 
with a very fine travelling crane driven by a fly-rope, an 
during the time the exhibition was open a 35-ton goods 
engine was kept in the slings under this crane and carried 
backwards and forwards, wheels and all, to the immense 
admiration of crowds of visitors. The tools in the esta- 
blishment are extremely complete, and in admirable order. 
They are by different makers, some of the best of them 
being from the works of Messrs. F. Berry, Sowerby 
Bridge; Shepherd, Hill, and Son; and Scriven and Houlds- 
worth, of Leeds. A very fine double tire lathe by the 
latter firm attracted a great deal of notice. The system on 
which it is constructed is novel. A very heavy face plate 
is provided, some 8ft. in diameter; inside this is a second 
face plate, the first being a ring about 2ft. broad. The 
inner plate has a quicker speed than the outer, and two 
tires, one large and the other small, can be bored or 
turned at the same time on the two plates. The work- 
manship of this lathe is very good, but it would have 
been improved by the use of a heavier spindle for the 
internal face plate. The motive power for the works 
is supplied by a pair of condensing side lever engines, 
constructed in 1825 for winding at a colliery. The engines 
are of the marine type. They were intended to work at a 
pressure of 15 lb. on the square inch, but they are now 
worked at 60 lb., and little remains of the old engines but 
the cylinders, valves, framing, and condensers and air 
pumps ; expansion cam gear has been fitted, and there is a 
new crank shaft, cranks, and a fly-wheel weighing about 
10 tons, which drives all the shafting by a belt. We could 
not ascertain the precise dimensions of the engine, but 
believe it has 20in. cylinders, 4ft, stroke. Steam is supplied 
by a small locomotive boiler, and the consumption of fuel 
is about 17 cwt. of coal per day. Mr. Bouch has carried 
out the economy of labour system very well; and two or 
three devices which he employs are well worth attention. 
An extremely neat little tool for turning up outside crank 
pins by hand was shown in action. e tool is fixed to 
the wheel, and by turning a winch handle the cutting 
tool is carried round the crank pin. It is fed by a star- 
wheel and screw, and works steadily and well. Another 
appliance for facing the valve seats of inside cylinders 
was shown at work. A flat slab of iron answering to the 
bed of a lathe is inserted in the valve chests, this carries 
two discs fitted with cutters and driven by an endless 
screw, the edges of the discs being toothed to take the 
screw. On the outer end of the screw is a pulle 
which is driven by an endless rope from a shaft seudenl, 
As the screw revolves so do the discs and cutters, which 
last face up the valve seat with t accuracy. There is 
a self-acting feed, and the work is performed very expe- 
ditiously. About 10 hours are required to face up two 
valve seats, This is a very neat and ingenious appliance, 
not new precisely, but not quite so well known as it ought to 

. Lack of space os us from entering into further 
details ne e North-road Engine Works, and we 
must conclude this brief notice of them by stating that 
the general arrangement reflects no small credit on the 
designer ; while the admirable order in which they are 
kept, and the fine condition of the machine tools bear 
testimony to the energy and skill of the rs in the 
first place, while, in the second, they afford evidence that 
the class of workmen employed is of a high order. 

The great centre of attraction was the Locomotion. The 
old engine had been mounted on baulks of timber with 
the wheels clear of the rails; the pistons had been drawn 
and packed, the gear prety cleaned up, tightened, and 
put in order, the glan ked, and steam was led to the 
cylinders—not to the boiler—by a pipe, and so the wheels 
once more revolved under the influence of steam. How 
many years have elapsed since steam was in these cylinders 
before we cannotsay, but the engine turned round freely, and 
the curious action of the parallel motion gear could be seen ; 
and so the old locomotive, the Adam of nger engines, 
lived once more, A similar engine, the Ho built about 
the same time, was broken up long since. It is not remark- 

» that this engine attracted attention of qualified 
engineers, but the interest taken in its’ performance by the 


ngine which were absent and | lin 





food people of Darlington was apparently much deeper. 
hey were never tired of examining her, They came 


again and again, and we heard not one disparaging remark 
concerning por egg but many an encomium from 
the older men, who probably remem something of 


her performances. 

A gap in the history of locomotives intervened between 
the Locomotion and the Invicta. The first was built in 
1825, the second in 1830, and the influence of the Rocket | 
is manifest. Unfortunately, the Invicta is little more 
than a skeleton. The cylinders are placed in an inclined | 
position, as in the Rocket ; the guide bars are square rods | 
set angle to angle, and gripped by a cast iron cross-head. | 
There are short D slides on top of the cylinders, but the | 
whole of the gear is gone—connecting rods, gy Som 
all have disappeared. The engine is remarkable for having | 
flat wrought iron side frames, the bars being disposed with 
their breadth horizontal. The axle bearings are carried 
in cast iron plummer blocks, over each of which is a short, 
small spring with seven or eight leaves; a central stud 
from the spring comes down and bears on the top brass. | 
There could never have been much more than an inch of 
lay. The engine was driven for three years by Mr. 
Pletcher, now Trcsshativs superintendent of the North- | 
Eastern Railway, when a young man, on the Whitstable 

e. 





the old gab type, and the wheels, four in number, are 


back | 4ft. 6in. in diameter, and coupled. The total wheel base is 


only 4ft. 10in. The tender is made with wood frames, and 
carried on four 2ft. 6in, wheels, It has a wheel base of 
7ft., and will carry 600 gallons of water and two tons of 
coal, The total length of the engine and tender is 
35ft. 3in. 

We have now got to No. 1033, the Shildon, built at 
Shildon from the designs of Mr. Bouch, in the year 
1846, for working mineral trains. This is a very large 
engine, having cylinders 15in. in diameter cad 24in. 
stroke. The boiler is 13ft. long and 4ft. 4in. in 
diameter, of Low Moor 3 plates. The r fire- 
box is 3ft. llin. high, 3ft. 5in. long, 3ft. lin. wide. 
There are no fewer than 213 boiler tubes of Low 
Moor iron 13ft. 3in. x 1fin. x 14in. w.g., the total heating 
surface being thus about 1400ft., or more than in the 
present day is allowed for a pair of 18in. by 26in. cylin- 
ders. The grate is, however, very small, being little over 
10 square feet. The boiler ought to have been economical, 
but five more feet of grate would have nearly doubled the 

wer of the engine. The working pressure was 75 lb. 
The total weight of the machine is 22 tons 7 cwt., dis- 
posed thus:—On the leading wheels, 5 tons 18 cwt.; on the 
drivers, 7 tons 14 cwt.; and on the trailers, 8 tons 15 ewt. 
‘rhe wheels, of cast iron, six coupled, are 4ft. in diameter. 
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The next engine on the roll is the Auckland, or number 
10. The engine was built at Shildon in 1839, by Timothy 
Hackworth, for working mineral trains on the Stockton | 


d| and Darlington Railway. The boiler is 14ft. 6in. long, | 


and 4ft. 4in. diameter, made of jin. plate. It is of the 
return tube or Napier type. That is to say, there is a fur- 
nace tube 2ft. Gin. diameter, and 103 iron tubes 12ft. long, 
13in. diameter, and 14 w.g. thick, returning to a dry | 
smoke-box. The boiler is, in a word, that most used in | 
the present day for steam launches. There are in all about 
735 square feet of heating surface, and there is no reason 
to doubt that it would prove a very efficient and econo- | 
mical steam generator—quite as economical, though not 
so efficient, as any modern locomotive boiler. The defec- 
tive point is the small grate surface. This is a large en- 
gine, mounted on six coupled wheels, 4ft. diameter. The 
cylinders are 16in. by 18in. outside, inclined, and bolted 
on at the firing end. The piston rods are guided b 

single bars overhead, in cross section a triangle wit 

the apex cut off. The cross heads are of cast iron, | 
in two pieces, bolted together to grip the _ bar. | 
The round connecting rods are of t length, and the | 
valve spindle connecting rod still ) r—possibly 10ft. 

Two eccentrics on the central axle ms rods backwards, 
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| are unable to say when the li 
| the original method of driving the valves was. The boiler 


| stitute it one of the most powerful goods engines built 


| with four wheels, each 2ft. in diameter. 


|out of the side. There is a semi 
copper dome top. The box is 4ft. 3in. high, and 3ft. 6jin. 


| cylinders are l5in. by 24in., 


The cylinders are outside at the fire-box end, inclined, and 


| with tremendously long connecting rods to both the main 


iston and valve rods. The trailing wheels are the drivers. 
The valves are worked by a link motion with excessively 


short rods, the eccentrics being on the trailing axle. We 
motion was fitted or what 


ve dome about the middle of its length, from which 
a steam pipe is carried forward alon e es of the 
boiler to a point on a level with the stuffing-boxes 
of the valve-chest; here it unites with a saddle pipe or 
arch spanning the boiler, the lower ends of which arch 
are united to the valve chests just at the junction of the 
stuffing-boxes with the valve chests. The exhaust pi 
curl first backwards and then forwards under the ed 
steam pipe, and so reach the chimney. This is really a 
remarkable machine, of dimensions which probably con- 
u 
to that time. There are many points about it. tt 
has worked continuously on the Stockton and Darli 
line since 1846, and is, we believe, still employed on 
mineral traffic work, a fact which well for the 
excellence of the material originally used. The water and 
coal—700 gallons, and two tons—are carried in two tenders 
The total h 
over all of engine and tender is 48ft., of which the tenders 
take up 20ft. 

The Huddersfield was built by Bury in 1846 for working 
mineral trains on the Stockton and Darlington line. It is 
of the well-known type which has been aptly described as 
a haystack covered with copper with a gun-barrel stickin; 

icircular fire-box with 


has a 


long, and 3ft. 6in. wide. There are 121 iron tubes 11ft. 4in. 
by 2in. by 14in. w.g. The boiler barrel is 11ft. lin. by 
3ft. 6in. The total heating surface is 782ft. The 

fink motion reversing gear. 
The frames are of iron of the well-known Bury type. The 
engine is tarried on four-coupled wheels 5ft. diameter, and 


| the total weight is 20 tons 15 cwt., equally divided among 
the wheels. i 


e total wheel base is 7ft. 8in. engine 
has seen a good deal of hard service, and has been much 


| knocked about. The frames are broken and patched in 
| various places, but making all allowances, we must still 


state that we never saw a rougher job than this engine 


| evidently was from the first. But in 1846 there were very 


FIC .2 
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END VIEW 


which work two pumps; the valves are driven by four | 
eccentrics on the leading axle, working a link motion, 
which is evidently a comparatively recent addition. The 
links drive rocking shafts, outside arms on which oscillate 
the valves ; the wheels are of cast iron, with keyed and 
wedged centres, similar to those of the locomotive illus- 
trated in our last impression. The total wheel base is 9ft. | 
This engine has two tenders, with wooden frames and iron 
boilers; one before, to carry 700 gallons of water, the 
other behind, for 1 ton coals. There are no buffers. The 
extreme length of engine and tender is 43ft. 9in. It is to 
be regretted that no data are supplied as to the original 
method of driving the valves, or the period at which 
certain modifications in the fittings were, no doubt, 
effected. Several of the engines have unquestionably been 
modified from time to time, and it would have added much 
to the interest of the exhibition if a few words concern- 
ing the history of each locomotive had been popes. 

e next engine is the Dart, {built by Hackworth at 
Shildon in 1840, for working passenger traffic on the 
Stockton and Darlington Railway. e workmanship of 
this engine is remarkably good, and the engine is quite fit 
for service, and is really a nice little saaine tie light traffic. 
The boiler is 8ft. 2in. long in the barrel, and 3ft. 3in. in 
diameter, made of Low Moor } plate. The fire-box is of 
copper, 4ft. high, 3ft. 10in. long, and 3ft. wide. There are 
110 Low Moor tubes, 8ft. 8in. — by 14w.g. The 
total heating surface is 602ft. er inside, are 
l4in. in diameter and 16in., stroke. e valve gear is of 





| by examined it carefully, and then, turning 


good smiths, and we are at a loss to understand how a firm 
of the standing of Bury, Curtis, and Kennedy could ever 
have turned out such an engine. The motion bar, valve 


gear, &c., are a study in themselves, and the workmanship 


ere is very fair. t the perverse ingenuity manifested 
in the attempt to do with round rods that which 
could be infinitely better done with a flat plate 
is certainly remarkable. Without anengraving we not 
do justice to this A fitter while we were 5 i 
to his mate, 
said, “Call that a motion, why I’m—adjective—if it isn’t 
a cross between a clothes-horse and a pike gate.” We 


| believe that this was one of several locomotives built by 


Bury for working mineral traffic, and that the price paid 
was too small to allow of good workmanship. It is cer- 
tain, at all events, that, as the experience of the Great 
Southern and Western Railway Company of Ireland can 
tell, the same firm were able to turn out thoroughly good 
and reliable work at a date very little if at all later than 
1846. 

The next engine to that last described is one of the most 
remarkable 'ocomotives ever constructed, it was designed b 
Mr. Bouch, and built at the Shildon works in 1847, Itis 
a large engine with outside cylinders, 16in. diameter, and 
24in. stroke. The boiler barrel is 13ft. 10in. long, and 
4ft. diameter, of Low Moor plates jin. thick. The 
copper fire-box is 3ft. 9in. high, 3ft. 5in. long, and 3ft. 
Wik, the grate surface being but 10ft. There are 107 
iron tubes, 14ft. in, long, 14 w.g. The total heating 
surface is 826 square feet. The engine is carried on six 
coupled cast iron wheels 4ft. diameter. The total wheel 
base is 8ft. Sin. The load on the leading wheels is 
10 tons 5 cwt., on the drivers 8 tons 11 cwt., and on the 
trailing wheels 6 tons 15 cwt. The total weight being 
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thus 25 tons 11 cwt. The tender is carried on six T-spoked 
wheels, 3ft. diameter. The wheel base is 9ft., and the 
contents 1400 gallons of water and 4 tons of coal. The 
weight in working order is 15 tons. The total length of 
engine and tender is 42ft. 10in. These are the principal 
dimensions. Now for the peculiarities of the machine. 
The cylinders are horizontal and fixed at the smoke-box end. 
The connecting rods are coupled to the middle wheels 
inside the side coupling . This being the case, 
it is obvious that unless some uliar expedient was 
adopted the crank pin in the leading wheel would come 
foul of the connecting rod at every revolution. The ex- 
pedient adopted by Mr. Bouch is shown in the accompany- 
ing sketch, Fig. 1. The piston rod is fitted with a cross- 
head about 2ft. 6in. high, working in V-guides above and 
below. The connecting rod has an eye forged in it, in 
which the crank pin of the leading wheel plays. The 
sketch, which is not to scale, will explain itself. The 
valves'are inside on a line with the cylinders, but they are 
much further out than it was possible to get the eccentrics, 
and as a consequence they are driven by the arrangement 
shown in the second sketch, Figs. 2and 3. Under the centre 
of the boiler barrel is bolted a casting ing a central 
pin, on which work two levers. The rods from the link 
motion are coupled to those levers about the middle and 
the valve rods at the ends. Thus the eccentrics have a 
much shorter throw ‘than the valves. The links are of 
Bouch’s box-type, of which we shall have more to say, 
and the four eccentrics are fixed on the driving axle. 
The engine is fitted with four steam brakes, which con- 
sist of small vertical cylinders and pistons inverted ; the 
piston rods lay hold of j wood blocks, and pull 
them up between the tires of the wheels. There are two 
regulators of size, at least as far as regards the han- 
dles, one for the brake and the other for the engine. The 
workmanship is very fair. The engine is in running 
order, and has, we understand, performed well for years. 
The speed is slow ; few engineers would, we think, care 
to drive such a pair of crossheads at a high velocity. 








THE RAILWAY JUBILEE AT DARLINGTON. 


THE celebration at Darli this week of the jubilee of the 
opening of the Stockton and lington Railway—the first public 
railway in the world on which steam locomotion was employed—is 
an event of so unique and important a character as to for more 
than passing allusion in our columns. The circumstances which 
led to the formation of the Stockton and Darlington Railway 
Company, and the early difficulties of the promoters, have been 
told in some degree by the speakers at the jubilee banquet, of 
which we herewith append a report; but it may not be inappro- 
priate if we furnish our readers with some facts concerning the 
earlier aspects of the railway system, and the events which have 
led up to the celebration of this week. 

It is not for a moment to be supposed that no railways were in 
existence previous to the formation of the Stockton and i 
Not only in colliery districts throughout Durham and Northumber- 
land, bat also in Wales, Derbyshire, Surrey, and Shropshire there 
were numerous tram roads in operation—some of them public, but 
most of them of a private kind—previous to the consummation of the 


Stockton and ington Railway. These roads were for the most 
part projected for the p' facilitating the transit of coals 
and merchandise, and lightening and economising the labour of 


horses. Buton no public tramway had steam locomotion been 
employed, Horses were then, as they were for years afterwards, 


the motive power relied on; and the Stockton and Darlington 
Railway was originated with the idea that it should be worked 
like all its predecessors, by horses alone. Up to 1825 there had 


been locemotives in use here and there throughout the country ; 
but only for colliery purpose, and no one seemed to have an idea 


that they could successfully su e horselabour. But Stephen- 
son had great faith in his orth engine, and when he was 
called in to consult upon the Stockton and Darlington Railway by 


Edward Pearce and Jonathan Backhouse, he strong’ urged, in 
ite ‘of the lukewarm if not totally adverse ideas of his employers, 
+ steam locomotion, and that alone, should be employed. In the 
long run his advice was taken; and the Stockton and a 
Railway was on the 27th day of September, 1825, opened with a 
locomotive engine—the first that was ever constructed for or used 
on a public railway. This, then, is the event that was celebrated 
on Monday and Tuesday of this week ; it was not the opening of 
the first railway, nor even the opening of the first public line, but 
the opening of the first railroad on which steam locomotion was 
employed. It is important to observe the distinction, or it might 
otherwise happen that confusion and mistake would arise con- 
cerning the exact position which that line is entitled to occupy 
in the early ann of railway systems. 

At the time the Stockton and Darlington line was projected in 
1818, a rival scheme was under consideration for the construction 
of a canal between the South Durham collieries and the port of 
Stockton on the navigable river Tees. The canal was estimated to 
cost more than £200,000, while the railway was only calculated to 
cost £125,000 ; and in the end the promoters of the latter plan, in 
the face of stern and powerful opposition, achieved success. The 
following is the annual revenue that the Stockton and Darlington 
Railway was expected to yield in 1818 :— 


Revenue to be expected between pits and Darlington) .. 
Revenue to be expected at Pierse eT ee 
Revenue on 32,000 tons of coals to Stockton, 31 miles at 1}d. 
Darcie Per OR. .s os cc oe at. oe pe ce 58 
Revenue on 10,000 tons from Black Boy to Darlington, 
15 miles at 1}d. per ton per de eecutas sastbo,, pe 
Revenue on 6000 tons merchandise between Darlington and 
Stoektom, 15 milesat 2d. 2... be oe ts ce ee te 
Revenue on 1000 tons merchandise, the whole length, i.c., 
Semen GE “ac tem se del se. fen lpo, 04, e0,. 00 
Revenue on 4000 tons of lead for 30 milesat1ljd. .. .. .. 
Revenue on 5000 tons of lime to Yarm, &c., 21 miles at 15d. 656 
Revenue on 17,000 tons of coals to Yarm, 15 miles at 1jd. .. 1,487 
Revenue on 10,000 tons of lime to Darlington, 7 miles at 14d. 13 
Revenue on 10, tons of coal from Darlington to Croft, 
4 miles at 14d. vj0$ & ail be nderave i, 





£ 
. 4,379 
3,205 


875 
750 


ecosco coc 8S 8 co 


ele ecososo cs co Co oo? 
—) 


Total Su ileal, IU £19,582 0 0 
The result, showed that the framers of this estimate were not far 
wrong in their calculations. For the year ending June, 1827, the 
following was the revenue of the company :— 





£ d. 

Coals... 14,445 5 2 
Lime... 1,026 16 10 
Merchandise 1,240 4 1 
Passengers 563 14 9 
Sundries 1,018 3 6 
Total .- £18,304 4 4 


From this point, the career of the Stockton and Darli n 
Railway has been one of steady and rapid success—a suecess that 
is altogether without parallel in the som | of the railway system. 
We cannot possibly do justice to the wonderful industrial ei age 4 
ment that has taken place within fifty years on that system. It 
reads like an Arabian Nights tale or trick of the genii rather 


than like the true, practical, and unromantic narrative that it is. 
bead = don ecgdhy 5 The total quantity of coal that passed 
ver the Stockton and Darlington Railway in 1826 was only 41,983 





tons; last year it was over seven million tons, In 1826 there was 
not an ounce of ironstone carried over the Stockton and D: n 
line; last year there were nearly five million tons. Only a few 
hundred tons of limestone were carried over the system in 1826; 
but last year the traffic in this commodity had grown to close upon 
a million tons. The total revenue of the company in 1825-6 was 
only £9194, but last year it was over a million ing; and while 
the original capital of the Stockton and Darlington Railway Com- 
peny was oe ee it had advanced in 1863, when the 

tockton and Darlington and the North-Eastern Railway companies 
were amalgamated, to four and a-half millions sterling. 

The occurrence of the fiftieth anniversary of the opening of this 
remarkable line—the most valuable in their whole system of 1400 
miles—was regarded by the directors of the North-Eastern Railway 
Company as a fit occasion for festivity. They, therefore, —— 
a committee of their number to make the necessary preliminary 
arrangements for a celebration of the jubilee at Darlington, the 
town in which the railway of 1825 was originated. Most of the 
detailed arrangements, however, have been carried out by a small 
local committee, com of Mr. Henry Pease, Mr. A. Pease, Mr. 
H. F. Pease, Mr. David Dale, and Mr. J. E. Macnay, the latter 
gentleman being the practical executive. It was arranged that the 
programme should contain the following items :—(1) The unveiling 
of the statue of Mr. Joseph Pease, the first treasurer of the Stock- 
ton and Dar! m Railway, and the first Quaker member returned 
to the House of Commons, (2) The ntation of a portrait of 
Mr. Joseph Pease, to be om he the Council Chamber. (3) A 

met on the evening of Monday the 27th of September. (4) An 
exhibition of locomotive engines and other objects of interest in 
connection with the railway (5) Excursions to places of 
industrial, topographical, or antiquarian interest on the 28th of 
September. 

e festive proceedings on Monday commenced with the opening 
of the exhibition of locomotive engines at the North-road Engine 
Works, Darlington. Altogether some twenty-four engines 
been got together, mostly from the collection of the North-Eastern 
Railway Company ; but other companies did not hesitate to send 
some of their best locomotives for the purposes of comparison. 
The engines themselves were, of course, the main features of the 
—— but ee nF calling for remark. A apenas of 
photographs an wings of engines used previous to the opening 
of the Stockton and Darlington Railwa: a on view, together 
with illustrations of other accessories of the rail and the locomotive. 
These embraced an illustration of Blenkinsop’s original locomotive. 
Four locomotives on Blenkinsop’s principle were made by Fenton, 
Murray, and Co., of Leeds, in 1812 and 1813. A photograph was 
shown of a bogie engine, manufactured by Robert Stephenson and 
Co., Newcastle, and sent to America in April, 1873, for the Saratoga 
and Schenectady Railway. This is believed to be the first bogie 
engine used in America. A photograph of the Middlesbrough, 
built by Lister and Co., of Saline in 1839, was shown, with a 
single return flue or tube, causing the fire-door and the chimney to 
be at the same end. This engine had two tenders, one of which, 
at the fore end, was not shown because it would obstruct the view 
of the fire door and chimney breast. It was worked on the 
Stockton and i m Railway up to 1857, and was then sold to 
one of the contractors for the South Durham and Lancashire 
Union Railway, where it was at work up to 1863. A photograph 
was also on view of the Sunbeam, an engine built by Hawthorn 
and Co., of Newcastle, in 1837, and used as a passenger engine 
until 1856. Although too small for heavy traffic, it was continued 
in use on the Stockton and Darlington Railway until two or three 
years ago. Much interest was taken in illustrations of the dandy 
carts used on the Stockton and Darlington Railway from its 

ing in 1825 until the year 1841. During that busy period the 
a traffic was more or less worked by horses, each drawing 
seven chaldron wagons, and a dandy ind, into which the 
animal was acc to jump on arriving at the top of an in- 
cline, and take it until the train arrived at the bottom. Out- 
side, m the yard of the North-road works, a practical illustration 
was given of the dandy system on a short piece of railway laid 
down for the purpose, and on which a horse was employed during 
the whole two days of the jubilee, in drawing three or four 
chaldron wagons, with a dandy attached. [Illustrations were also 
given of the first incline switches used on the Stockton and Darling- 
ton Railway, and the first signal =. Snes by Mr. T. Summer- 
son and Mr. W. Russell in 1840. is lamp was hung from the 
pole of the signal by a chain over the pulley. When the slide was 
pulled half way up, and a green light shown, it indicated caution, 
and when it is pulled the whole way up, and a red light shown, it 
indicated danger. The first lamp of this description was 
in 1840 on the Croft line, now forming part of the North-Eastern 
system. Alton’s patent boiler, in which angle iron was entirely 
dispensed with, the plates being made thicker where flanging was 

uired, was likewise shown. Among numerous other drawings 
and photographs we can only stop to mention those showing hori 
zontal, longitudinal, and transverse sections of the boiler built for 
the ‘‘ Rocket” in 1829; an engine built by Messrs. J. and C, 
Carmichael, of Dundee, in 1833 ; and the ‘‘ Royal George ” engine, 
built from the designs of Timothy Hackworth, in 1827. 

A number of instruments were shown for the purpose of illus- 
trating the working of the block system on the Stockton and 
Darlington Railway, where it was first applied in the North of 
England under the direction of Mr. O. B. Walker, brother of the 

tentee. Weare told by Mr. Walkerthat: ‘‘ The trafficon the 
Darlington section is exceptionally heavy, and of a mixed character, 
On those portions of the line where it is heaviest the ‘block’ 
sections are very short, and the signal cabins on the average 
scarcely a mile —_ A wire called the ‘through passenger bell ’ 
wire is provided between certain stations, say A and C, and at 
every omen aees cabin, represented by B, a bell of peculiar 
construction is p! upon the wire. When a passenger train is 
about to leave A for C, or vice versa the r signal is given and 
heard at all the intermediate cabins, The mixed traffic which has till 
this moment been kept moving, is then kept back in, or put into, the 
sidings at each intermediate cabin till the passenger train has 
Thus, if a passe: train is half an hour late the mixed traffic is 
not stopped, and most serious inconvenience is av The 
pay oF semaphore instruments are worked upon a separate wire, 
called the ‘ block’ wire, and the printed rules and regulations are 
strictly — me eae are found to be all — are 
required for carrying out the system in its integrity.” Harper's 
patent block or space train signalling telegraph was also illustrated, 
an invention the credit of which is assigned to Messrs, Stroudley 
and Rusbridge, of the London, Peni, and South Coast Railway, 
on which line the pean have fitted with the appliance. 
The improvements consist in providing a m of electric keys in 
each compartment, which is unaffected by dust, the keys being 
interchangeable by a novei manner of fixing, without in any way 
disturbing the connecting wires. Bells are also made to ring by 
the ‘oof cord communication, so that, should a portion of a 
train fi with electric keys break away, the passengers in each 
compartment can communicate with the guard. A slip coupling is 

provided for disconnecting any portions of a train when is 
necessary to divide a “slip train ” without stopping. When once 
a signal has been made either by passenger or guard the alarm 
continues ee until the cause has been ascertained, and 
the use of 8 patent slide, which is in connection with the 
bell in each guard’s van, a continual ringing can be obtained, thus 
leaving the hands of the guard free to apply the brakes. There is 
no cumbersome machinery whatever in connection with the appa- 
ratus, All that has to done to set the alarm in motion is to 
pull one of two small knobs which are fixed in each compartment. 
A great advantage of this system is that the electric connection 
between the carriages is effected without trouble or loss of time, 
when the coupling takes place, and it is, of course, just as readily 
severed when carriages are taken off the train. Amongthe various 
— exhibits we may referto models of Bouch’s patent reversinggear 
and steam 


retarder, &c. sere ingne nape nara Game. the 
exhibition, and the only one of any consequenoe, refer to-the 





absence ef a catalogue descriptive of the engines and other 
accessories exhibited, and, aqennting for the mpplen of their 
selection, Public attention was, first concentrated on old Loco- 
motion, the first engine used on the Stockton and Darli 

Railway, which was described and illustrated in last week’s 
ENGINEER. This engine was placed on some of the old fish,bellied 
rails origirally used on the Stockton and Darlington line, and for 
which George Stephenson had so great a — ; while these in 
their tun were fixed on some of the old stone blocks originally 
used on the line in place of sleepers. The specifications laid down 


by the company in 1822, for the supply of these rails, required that 
ey should be “ fifty-six pounds per double yard, that the breadth 
of the top of the rail should be 2}in., and the depth at the end 


2in., that the depth at the middle should be 3}in., that the depth 
at the top mn should be jin., that the thickness of the at 
the top should be jin., that the thickness of the web at the 
bottom shoul be jin., that the edge should be rounded and 
the surface flat, that the rails should be perfectly straight, and 
fit to the chairs accurately, and that a sample rai! and chair, or 
patterns thereof, should be furnished to the company.” As for 
the stone blocks, whicn continued to be more or less used up to 
842, it was stipulated with the contractors that they should *‘ be 
18in. to 24in. long by 14in. to 18in. broad, and 10in, to 12in. deep, 
the top and bottom of each block to be parallel with each other, 
Into one of the parallel sides of the stone block, and exactly in the 
centre, the contractor was required to insert the cast iron metal 
chair to the depth of jin. Two holes, each jin. in depth, were 
drilled through each block to correspond with of the chair.” 
A procession which comprised the directors of the North- 
Eastern Railway Company, the chairman and other officials of other 
companies, the mayors of Darlington and other towns, with 
members of their corporations, the temperance, friendly, and other 
societies, and nearly a dozen bands of music, was in the 
market place soon after noon, and marched from thence to the 
North-road Engine Works, a distance of overa mile. Arrived 


there, 

Mr. Henry Pease, vice-chairman of the North-Eastern 
Railway and chairman of the Jubilee Committee mounted 
the foot board of ‘‘ Locomotion,” the oldest engine in 
the place, and said the engine they saw before them was to all in- 
tents and p the same as it was fifty years since. It ran for 
the use of the kton and Darlington twenty-five years, when, 
as they would all agree, it was time for it to be put in hospital and 
taken care of. Like many of. the gentlemen before him who had 
very good parents, the successors of this first engine were improve- 
ments upon their itor. They would find, if they would have 
the pbs moby to through that establishment, marking the 
progress that had been made in the construction of engines from 
the period when this was built, that a very great advance had been 
m: They had before them what he apprehended was a unique 
opportunity of inspecting the various mineral, goods, and 
passenger i now in use in the United Kingdom. While 
marking the difference which time had produced, they would not 
suppose that all was due to the ingenuity of the master minds in 
that and similar establishments. Much was due to the careful 
artisans of England, who, ha their attention from day to day 
turned to their work, had been able to —— improvements that 
had become essential in process of time. Would they allow him to 
refer to the specimens of work done in that place, and to the 

4 under whose a it had been done? He meant Mr. 

uch. They very much regretted iiiat the state of Mr. Bouch’s 
health did not permit of his being there «* that time. He wished 
he had been, for he (Mr. Bouch) could have told them better than 
he could what were the advances which had been made. He would 
Sugioe ’ Ms. Stouah kad op arranged matters teat nabed Seplienbes 
engine : Mr. 80 matters that i 
on those works for all the parts of it, and the damaged part could 
be replaced, and the engine kept running without loss of time. 
No very serious amount was invested in store compared with the 
saving which was thus effected. They were aware that the en- 
e on which he stood cost £500, and weighed about 6} tons. 

é engines now commonly made in the lishment cost about 
£3000, and weighed about 30 tons. Experience has confirmed 
the idea which seemed to have been early entertained that, in 
order to have power, you must have weight on the rails. A 
contrary impression, however, has been general. He remembered 
an instance in which, in the ordering of two new engines, it was 

stipulated that they must not weigh too much, They 
would useful in their way, no doubt, and probably ch 
There were two or three pieces of machinery to which he eve 2 
venture to direct their tion. There was a machine, not in 
use in any other works, for turning wheel tires for boring by 
duplex action, and there was another working seven tools for 
cutting down axles, by which a great saving of time was effected. 
They would see these and other machines at work, and they would 
find that they were ne oe of their i ion, 
another ceremony which shortly to be ormed. They were 
going to meet the Lord Mayor of London at the Bank Top Station, 
and he must therefore bring his remarks toaclose. He that 
all would take their time, so far as suitable, in looking over 
what was to be seen in these works. They would be open again 
on the morrow ; but there had been a great many applications for 
admission, there would be a crush, and he would advise those 
who could to, make their inspection at once. There were many 
points of interest which, agreeably to the copritrient impressed 
upon him, he must leave them to discover for themselves; and 
now he would simply declare the exhibition open. 

0 draniok ona ite that a train was in waiting be- 
hind the works to convey the party to Bank Top, and Mr. Pease 
with his co-directors, the mayors in their robes of office, and 
other Geingeates visitors, moved away in that direction. F 
Bank Top Station another procession was formed, and marched 
to the Market-place, for the purpose of taking part in the un- 
veiling of the statue erected to perpetuate the great services and 
high character of the late Mr. Joseph Pease. This statue is of 
heroic size, and is the work of Mr. George A. Lawson, a rising 
sculptor. It stands on a pedestal of Aberdeen granite, on the 
upper portion of which four bronze panels represent prominent 
fihases in the career of Mr. Pease. 

His grace the Duke of Cleveland, in unvei the statue, said 
that although they were indebted to Edward Pease and George 
Stephenson for the first ishment of rail to Joseph Pease 
they were indebted for the manner in aw ay worked out the 
establishment of that railway and establishment of that district. 
He worked most energetically— he had many difficulties to contend 
with, He was born at the close of the last century, and found 
— a very different town from that which you now see it. 
It. ly mt then 5000 inhabitants, He was in indus- 
trial Dn naar endures stimulus to its industry by that Stockton 
and aeagion) way cheapening the coalsconveyed from Darling- 
ton to § He knew that its future success must be dependent 
upon the industrial and mineral resources of this country, and he 
engaged largely in these enterprises, and they knew how he 
was concerned in all undertakings of that sort. The esta ent 
and discovery of the ironstone gave a great stimulus ¢o railways in 
this district. Mr. Pease, although he had for his object the interest 
of those he was rep ng tenn did not confine himself within 
any restricted area ; on the contrary, his enterprise was 
all through this district, which profited {a ly b 
were also made by Mr. Luck, chairman oF 
committee, by Mr. J. W. Pease, M.P,, as the representative of the 
Pease family. By the Mayor of Darlington, who, on behalf of the 
town, returned thanks for and accepted a portrait of Mr. Pease to 
be hung in the council chamber. 


THE BANQUET. 


The banquet, with which the proceedings of the day fitly ter- 
minated, was one of the most ibd tail catehalve they Bae dvot 
Sone Dine North. of It was held in a marquee 
v Peiaily tne occasion, and in field, off 
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Victoria-road, Mr. j D 
Bridge, was entrusted the of she werupye 

ion of which was 185{t. long by wide, while there was an 
adjoining reception room 120ft. in length by 25ft. wide. At one 
end of the dining tent there was a ladies’ , and at the other 
an orchestral ‘gall - ‘The banquet was purveyel by Ring and 
Brymer —late Birch and Birch—who purvey the Lord Mayor ’s 
banquets at the Guildhall. The list of invitations embraced many 
men who occupy le itions in the railway world, and almost 
every gentleman of on the North-Easter® Railway. There 
were also present the ing representatives of foreign railways, 
now on a mission to ntry to inquire into the working of the 
railway system :— rmaille and M. W. Bartholoni, 
Administrators of the ch Railways; M. Solacraup, Director- 
in-Chiet of French lways; Messieurs Sevine, Forgnenot, 
Courras, Heiuseau, of the Orleans Railway Company ; 
MM. Mathieu and éngineers of the South of Prasies Rail- 


way Company; an rou, administrator of the Channel 


d M. 
Tunnel Com of Railway, and of the Railway Com- 
pany of the Wert of thn : 


After dinner a demy 
ofthe Railway ra 
way and a record Of its 
handed to each guest, 


The Chairman spot the tisnal loyal and patriotic toasts, the 
Den of Durham respon to the deny and Sir Henry Havelock 


ington, of Duke-street, London 
f the dining 









¥olume, entitled ‘ Jubilee Memorial 
1 tockton and Darlington Rail- 
~ . 8. Jeans, of Darlington, was 


to the Army Navy. 

The Chairman then rose pose the toast of the evening, 
“The Jubilee of Railways.” Bi said he had been very pro 
reminded by the speaker of the fireworks which were tooccupy 


he attention of ag part of the celebration of the 

He must, therefore, the i indulgence of that disti 

assemblage, while in briefest possible terms he prope 

their adoption the toast before them “‘ The Jubilee of Railways. 

the prominent with which was naturally that of 

contrast. He A » that of contrast. Fifty years 

ago it would have been for all the king’s horses and all 

the kings men—and all the evaches, and all the post horses of 

these Northern regions to have it into the town of Darlington 
whom they had been by means of rail- 







ways able to thither that m every portion of this empire. 
On that day fifty this rict was commemorating the 
achievement of the Gi engine, ich they had seen at the North- 


road Works, of from #ix to miles an hour, while to-day the 
Scotch express Pyeng oy lown the Lord Mayor of London, in 
less time than it took fifty years ago to travel from the Brusselton 
incline to the west of them down to the Tees, At the termination 
of the last century we were but just emerging from those old days 
of pack-horses and the stage wagon which travelled, as we were 
told, from York to London in four days ; half a century ago we 
were rejoicing in the improved roads, and in those more modern 
stage-coaches by which people were then enabled to travel from 
York to London ata dar of some six or seven miles an hour. 
In the districts of Northumberland and Durham, it was true, 
there had been for very many years, long before the commence- 
ment of the present century, the existence of those old wagon 
ways by which the coal of Northumberland and Durham was 
carried down to the shipping staiths of the Tyne and the 
Wear, but that was done after all mainly by horse power. It was 
quite true that there had been men, before the construction of 
the old engine which they had seen that day—there had been 
Trevethick, Hedley, and others who had 
logomotive engines, 
he need scarcely say, 
that it was reserved for the humble engine-wright of 
ery, as he noley See himself in that first and now 
famous interview which he had with that remarkable man, Edward 
Pease—it was reserved for him to design a locomotive engine which 
e and entirely put an end to the system of locomo- 
tion which had existed previous to his day. The history of the 
les which op; the ing day, now fifty years ago, of that 
m and i aiesy, was one which he need not say 
was very interesting, standing in the position he did, was 
very tempting ; f opinion 
that he 


ee ee en an ee revered and 
honoured Mr. Pease, who, he believed, with one 


that He therefore passed away from that which th 
would hear so much better from him (Mr. Pease). Why he called 
their attention to PE ee of the Stockton and i 
railway, and the m Of the road of that railway in the 
hands of Stephenson, was that it commemorated the pawer 
of mind, which was in his next n of the Man- 


’ a , need 
say, owed its very existence to the indomitable energy and skill of 
y ery i t ray, be 


his 
Council of that day: his achievement over Chat Moss, in whi 

both he and Joseph Locke, and his henchman, John Dixon, were to 
_ been sy mp up? Mee poe a stories | 
e conflicts in whi e to le goo opinions o! 
engineers of that day—or rather many of them ; he said man: 
of way begs he was proud to see present one of - 
who supported him (George ee, in that great 
struggle for the Manchester and Li i way Act. He 
referred to their venerable friend Mr. le. He asked who 
failed to remember the stories of the difficulties which were put in 
by Walker and Rastrick, who advised the directors 
would be impossible to work a railway by means of locomotive 
ines, but recommended them to at onee commence the 
ilway by means of nineteen fixed engines, a mile and a-half apart. 
prey ‘how nan of colon sateen, tah tn Hie tig 
in those railway y j - 
man knew le in i of science to that 


Stephen- 
engine, henson, 
his son the Phenix, Joseph Locke the Rocket, and other men 
the Comet, the Redoubt, &c.—men who imbibed the practical 

and genius of George Stephenson ; men whose names, as 
well as those of others who had followed them, notably our own 
had become part of our railway history, and for ever 
i railway annals; men who were not to 
—- only, but who had gone forth 
over the whole earth, and had 


of th and 
the London and Birmingham, the Manchester 
So eels Se Meieied, cet oft Qo: ne Beet eweie aretet 
country, and which, he might say, been 

ion of world. ‘An achi t such 


which he submitted to them, the ‘Jubilee of Railways,” with 
which he coupled the name of Mr. Henry Pease. 

Mr. H. Pease, in responding, said that it was quite true that 
for a long period his interests had been associated with railways, 
but he did not feel that this qualified him to occupy the time of 
an assembly which. lie presumed comprised in its influence and 
extension a larger representation of the wealth, commerce, and 
material progress of that country than 
i of Parliament. 

remarks he might make merely as 
chai The latter had referred 
railway system, 


seem rather 


what extent two simple parallel bars, 
distance of each other, facilitate the intercourse of 
the power of the locomotive was little 
strange things. Some said it was 

could not get their wagons to travel on the 
— answer this was that on their two 
their should carry eight tons at twice the speed 
" horses carried one ton. other said it was all very 
oo , but he would eat all the coals 
shoul on tleman, however, did not live 
1874, when 127, tons were carried by their rail- 

would not wo 

system, for their 


that the farmers were to 
landlords informed them they would 

would be no demand for horses. They were 
men of ears ma tion, and could not look for- 
when # comt 8 


ould be sitting in the House 

out should be done to overcome 

year 1874. Whether these honourable 

found out any law by which they could contra- 

and demand he did not know. But there 
ity, which was the absence of 
that the scheme was a very 


one, and he would not put his money into it, and as they 


000 more 1 the bill should not be | . The bill, 
however, was obtained ; and with great difficulty, but marvellous 
economy, the railway was fi amd made successful. At that 
time there was only a single line of railway, with places constructed 
As went on, the number of engines had to be 
increased, and it was found necessary that the line should be 
doubled. This necessity Mr. Ackworth, the then manager, placed 
before the directors, and the line eventually was doubled. Stronger 
engines were put on, and then came another difficulty. e 
enginemen, who were a very willing racé of men, were not accus- 
tomed to handle the engines which put on the power of steam so 
rapidly. There were no buffers, too, on the trains of that day, and 
the consequence was that the wagons bumped against each other, 
throwing the coals off, much to the annoyance of the owners. 
The enginemen were therefore brought to book and told that their 
conduct could not be endured. The men, however, said very 
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honestly ‘‘ Gentlemen, if you will give us two long chains, and let | 


us 4 them reund your railway office, we will take our two engines, 
pull it away, and you shall know nothing at all about it.” The 
men, however, received a caution, and by and by learnt how to 





the engines better. He looked back with satisfaction upon | 


manage 

the days when the emplo 
the emplo: It gave the directors great 
fering with those who had special charge of 
as to whether the men who were employed 


were brought more into contact with 
o ities for con- 
ae = = 


were the most suitable 





We had only been at work fifty 
tory of a country were as nothing. Whether Conservati 


for their departments, and it gave the members of the committee | 


an opportunity of taking an interest in steady and industrious men 
gg ne ly endeavouring to do their best. He was hap 
to say that a very considerable amount of this kind of feeling 
existed on the i section of the North-Eastern Railway. 
believed it was the duty of those who were employers, 
as far as ces would it, to endeavour to 
take an interest in the position of the employed by contri- 
buting to their happiness and progress, and this could only be done 
by a considerable amount of personal contact. He wished to state 
tin some that great power, the press, had not always been 
generous to railway omen 
of the employed. He was incli to think that the press had 
done much good in being watchful, 
which had escaped the most careful attention of the directors on 
the management of railways, but when it 
the directors were careless of the lives of those they employed, it 
was not us. If the press would allow him, he would state 
that on the North-Eastern system one of the most careful matters 
of business was the looking into 
it gave any indication of want of care or bad a ement. 
Numerous accidents were caused by the workmen 
they e accustomed to the risk, and in some instances 
heedless of their safety, In conclusion Mr. Pease briefly refe: 
amidst applause, to the advancement which the Stockton 
lington Railway had made since its amalgamation with the 


orth- 
“her Majesty's Ministers.” 





for 

on an occasion of the deepest and world-wide interest, and of the 
highest pride to this country in particular. When first invited 
here I felt at once that any man who for the moment held the 
office of President of the Board of Trade was not only bound, but 
fortunate, to attend on éuch an occasion, as ting the 
department of the Government jally conn with the sub- 
ject of this day’s festival. At late hour I will only ask you 
to allow me, in very few words, to state to what I conceive to 
be the relations betoen the lr it aes ball eoruinie, 

t private enterprises. lemen, may pyram: 

aa. rs ty 
i ement ven| power 
mankind. It was not the Géverutens otal struck out the idea 
of the system of railways, of this marvel of progress—of civilisa- 
tion and progress—for mankind. We know that it was a family 
of Darlington who projected it, The engine was the pride of 
native talent, and a private company conducted the first experi- 
ment. were not aided by the Government, but obstructed, 
and they found in the ture their principal resistance and 
difficulties. The same which d thei tion had 


still | 


asters. I find the best way to obtain that end, and to carry on 
the improvements which are always needed—for even with half a 
century of experience there is a great deal of experiment 
is that the Government should restrict itself faithtully to the dis- 
charge of what 1 may call its police functions, relying upon what 
i fue I may always rely upon—the high-spirited, generous, and 
ral co-operation of the railway companies themselves. A 
Rojal Commission is soon about to report. I hope it may suggest 
some ter means of safety. 1 = it may recommend some 
reovedial cures for aécidents. If it does so, it will not give more 
pleasure to the Government whi¢h has to watch over the rights of 
the public, than it will, Iam sure, give to the railway companies 
who are conducting these great national interests. Now, gentle- 
men, I have to propose the next toast. The leading spirit of Eng- 
land involved Hngland in the difficulties and dangers of leadership. 
She has to make the first exploration of new regions ; others 
fellow im her wake, and the more easily take advan of her 
e Other nations have not had to fight the battle of the 
gauges as we have had ; and other nations, benefiting by the expe- 
rienee, have been able to lay out their plans of railroads more 
easily, possibly, it may be. Still, I am instructed by the chairman 
to way bp I am sure it will be heartily responded to— 
w e the w to the inheritance of our inventions. It would, 
indeed, very i realise the and destiny of that 
invention if the had not followed it up and adopted it, It 
is the cosmopolitan result which is for men the essence of its suc- 





cess. Itisa tic stride towards the consummation of history, 
when the will become one nation. The world-wide message 
of and union has s out the universe, with what 


peace pread througb: 

I may call the lightning tongue of its sisterinvention. I give from 
the cradle of Darlington the note of kindred sympathy, for the 
great progeny of the last half cen railways of the whole 
world. And I am instructed to couple that toast with the names 
of Mr. Moon, Chairman of the London and North-Western Rail- 
way, an M. Jacobs, of the Dutch. Rhenish Railway. 

Mr. Moon, in responding, referred to the which railways 
had effected in this coun He said they bad ht labour to 
an @ price all over country, raised the price of labour, 
improved the condition of the working classes, and enriched the 

and class the 


every country. They had 
brought forth coals and iron which were hidden in the bowels of 
the earth. They bad brought fish from the west coast of Scot- 
land to London, and they had to the doors of everybod 
everything which was raised out of the ground, and for whi 
there was any demand. And what had our American cousins 
done’ They, with thousands of miles over their great country, 
had made a railway across their continent. Look, also, at what 
France and Germany have done, and see what we have done in 
India. We got India wrongly, but we were bound to maintain it, 
and our means of maintaining it would be enormously in 
by an increase in the railway system. Look at our peaceable occu- 
pation of Australia. We were bly subduing its wilds and 
covering it with railways. But took again at that one great coun- 
try which had yet to be opened; look at the m 
Think of the day when railways would brin 
great productions around us. All we had done to-day was as 
nothing compared with what would be done, He believed there 
were many alive who would see a railway communication made 
between this country and the Continent. He believed they 
see the same between this country and Ireland. He believed they 
would see a railway between our own British possessions in India 
and the Mediterranean, and the Mediterranean an English lake. 
It would be the same between the British ions i 

and fifty years in the his- 

. i ivan ex 
Liberals had been in power, he did not think that justice 
been done to the railway system of this country which it deserved. 
It had contributed more than anything else in our day to 
about the prosperity of our country ; and if any man would 


f 


i 


| pare the state of the country fifty years ago with what it 


| now, he thought they would see there was nothing to fear 


with regard to the care taken | 
and in pointing out things | 
ed to state that | 


| 


case of accidents to see if | 


became | State of 


| largel 


: In the name of her | 


| and he did so with 


was 
ults of their ity, the extra a evenpe 
results o} own prosperity, the extravagance 
classes, and the mysterious difficulties of the labouring classes. 
M. Jacobs, director of the Dutch-Rhenish Railway, also re- 
sponded. He said, when he came to the town and saw a placard, 
stating there was to be a testimonial to P Enterprise, 
fae Re gy the words struck his heart, for is coun’ = 
inde’ » in mapy respects, to ce, enterprise, 
industry for its present position. Fre referred not only to railways, 
but also to gas and water works. Fifty years ago, their king was 
struck with the necessity for railways, but he was fifty 
before his coun the construction ol the 
a ys iar - that ~y ent he could no 
money, i capi industry, and enterprise come 
forward to assist them, through Mr. Chaplin of London, and Mr. 
Lough of Liverpool, and the Dutch-Rhenish Rail was now & 
very flourishing undertaking. It was not only fi g for the 
| Holland, but also for thousands of Englishmen who were 
y interested in the und i He was there in the 
sence of many of the railway directors of the Continent who Ped 
entrusted him with the honourable task of ding to the toast, 
leasure. He drank to English courage, ° 
and enterprise, and might they exercise their influence in future 
throughout the whole world. 

_ Sir F. Peel said: Mr. Chairman, my lords, and gentlemen,—t 
rise to propose as a toast the House of Lords and Commons, 
Fifty years ago, under the authority of Parliament—it might not 
be given at once or without difficulty—a line was made which 
been the parent and pioneer of lines without number, 
been since constructed, and which had brougbt railway communi- 
cation within the reach of every place and every part of this country. 
Fifty years ago, an invention was perfected which had conferred 
greater benefits upon mankind than almost any other invention that 
could be mentioned, —— if we exce the art of prin It 
has annihilated space, and distance, and time, it has madeevery 
near, and it has made everything immediate. It has ht su 
changes in this country that I believe there is a ter erence 
between the England of 1875 and the England of 1825 than there 
is in this country at the beginning and at the end of any other 
period which we can find throughout the whole history of this 
country. Indeed, such has been the pi with which 
things have marched under the auspices of railways that it was 
wise to celebrate the 50th anniversary, for the mind would fail to 
take in und comfortably digest more than half a century of such 








retained the conduct of the enterprise in its hands to this day, and 
the immensely extended en ise is still in the hands of private 
companies in this country. e thought and the spirit which con- 
ceived the invention—the energy, the interest, the rivalry, I may 
say, which conducted and — the enterprise—are of the 
self-administrative habit of this country ; and while = is the 
ment or bing the details of the enterprise, it would only 


confuse the administration, fetter the invention, and embarrass the 
duct of the en kill the life of the competition, and, 





in its grandeur, and he we 
divine pre tn 
They would not be 
y had invited them to 
an event which, as he had 
+ of a new era in the 
t+ the most proper place 
Darlington, in the le of 
the railway system. In that district where the homes of the men 
who were first associated with that + work; there was the 
home of that remarkable man Mr. Edward Pease, to whose enter- 
prise, whose sagacity, and whose encouragement 
sinc heer ae she 
was due sh 
He asked the company to drink with 


8 


cE 


had 
tion was at 





above all, it would shift that responsibility on those who ought to 
manage the undertaking. Yet, strange to say, even in this free 
country, the popular cry, I am sorry to say, is more and more to 
Government as a ready god to put whenever any- 
thing goes wrong. The real the Government connected 
with ‘the great heey | —— 

enterpriso—to guard the 

ful management, to — the concern of to 
watch, to inspect, and, where they can, to assist; po fey eee to 
inflict rigidly and strictly responsibility on those who undertake 
the naw og abe te hanation upon office I 
was upon railway company to 
eave thous free and unfettered, and by the public in general, while 
maintain and the utmost 7 


them against all accidents, and to stop all dis- 





prog as we have seen this last half century. But the point to 
which I want to come is this: Where is the record t best 
reflects these mighty changes—where is the record where you will 
find one of those lines set out and enumerated in full detail? It 
is the statute book of this country. The statute book of this 
country is a record of the labours of Parliament in connection 
with railways. It is a record of the zeal with which Parliament 
has seconded the genius of mechanical engineers, and the enter- 
= and foresightedness of capitalists ; and I ~~ with my right 
onourable friend, the President of the Board of Trade, that the 
principle on which Parliament has legislated has followed the 
opinion of this country. Parliament has acted on the view that 
railways are best managed by those private associations by which 
they are owned, and by elected boards which have been at 
the head of them. Parliament has not hesitated to er upon 
these boards implicit powers ; but, at the same time, it has given 
to the public a safeguard against the possible abuse of these powers, 
I could say more pe this subject, but I know how im t it 
is that shortness should be observed, and I think Ihave said 
enough, perhaps, to show that this toast might have been placed 
in better hands than mine. Yet, at any rate, it could not have 
been omitted altogether without making our proceedings, so far as 
they are conn with the toast of this evening, incomplete. I 
give you as a toast ‘“‘The House of Lords and mons,” 
with the names of the Duke of Cleveland and Mr. Pease. 
(For continuation see page ) 





. 





230 


THE ENGINEER. 
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WILLAN’S PATENT THREE-CYLINDER ENGINE. 


—— 





Tuis engine has three single-acting cylinders, and the pistons 
in the engines which have been made up to the present time 
actuate a three-throw crank. The crank shaft and all working 
parts are inclosed in a casing, which is cast in one with the 
cylinders in the smaller engines, but which may, where weight 
is an object, be made of light wrought iron. The whole engine 
is in this way protected from dust and dirt, although, as will be 
seen from the engraving, the working parts can be examined 
at a moment's notice by removing the door on the side of the 
casing. These parts are very few in number, and of the simplest 
description. The piston is, in the form of engine illustrated, 
actuallyavalveat the same timefor oneof the othercylinders ; but 
this arrangement has, as will be explained presently, been some- 
what modified in the case of engines working at high pressures. 

The motion is obtained as follows :—Each piston has a steam 
chamber in it, connected by a hollow rod, which serves also as a 
guide, with the steam chest, which forms a cover for the cylin- 
ders. In the side of the piston there is a port communicating 
with the chamber above mentioned, and in the cylinder there is 
a port leading to the working end of one of the other cylinders. 
When the piston reaches a certain point in its downward stroke, 
the port in the piston and in the cylinder coincide, and steam 
then passes through the hollow rod and chambers in the piston 
to the working end of the other cylinder. When, on the | 
other hand, the piston passes the port in the cylinder in 
its upward stroke, the steam is released from the work- 
ing end of the’‘other cylinder, and escapes through the 
casing round the axle into the air or a condenser. The 
reversing is effected by placing a three-way cock or valve in 
the passages from cylinder to cylinder ; this valve changes the 
direction of the steam from the valve piston to that of the 
piston, say, in cylinder 1, supplies steam to cylinder 2 when the 
engine is going one way round, and to cylinder 3 when it is 
going the other way. is will be readily understood by refer- | 
ence to the annexed small diagrams showing the flow of steam | 
from port to port. 
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As the engine is single-acting, the thrust, both on the main | 
bearings and connecting rods, is always ia one direction—viz., | 
downwards, so that there is no thump no matter how loose the | 
bearings are ; indeed, the whole of the bearings may be quite | 
worn out before the working of the engine is affected. It is | 
perfectly noiseless, and the speed at which it can be driven is | 
very great. M. Willans believes that at least three times the | 
piston speed 
driven may be readily 
cost in repairs and adjustments which all who have had to do 
with small high speed engines know to be constantly necessary. | 


In this way, although the engine is only single-acting, it will do | 


attained, and that without one-fourth the | 


considerably more work than an ordinary double-acting engine of | 
the same cylinder capacity. 

The reversing gear is very simple, and may be worked at any | 
distance from the engine. In launches fitted with these engines | 
by Messrs. Willans and Ward it has been carried forward so as to 
be under the control of the steersman—in one case more than 
40ft. away. The action of the reversing gear is exceeding} 
quick and certain, and seems likely to make the working of 
launches on crowded rivers like the Thames very much easier | 
than it has hitherto been. It is never necessary to touch the | 


steam valve, as the engine can always be stopped or started by | 


| 


| steam for the rolls 


LONCITUDINAL SECTION 
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the reversing valve alone. In the engine illustrated the steam is 
admitted up to about 4 the stroke, but Mr. Willans has 
designed both compound and expansive engines, and is now 
engaged in trying some experiments with an engine of the latter 
class, the cylindersof which are 10in. diameter, and the stroke 12in. 

As will be seen, the lubrication is admitted to the steam pipe, 
and, passing through the engine, mixes with a little condensed 
water and lubricates the connecting rods and main bearings in the 
bottom of the casing. In engines working at very high pres- 
sure, the piston, instead of itself forming a valve, has been made 
to actuate directly a valve for admitting steam to one of the 
other cylinders, and in these cases the chamber round the shaft 
becomes simply a reservoir of oil and condensed water, which 
need only be renewed occasionally. In this case no other lubri- 
cation is necessary, as the pistons working down into the 
chamber, carry back sufficient lubrication for the cylinders. 
They have produced an exceedingly simple hoist driven by the 
engine, and for this purpose, as well as for hauling and winding 


engines for mines, the advantages gained by its quick wrincipal 


| gear and general simplicity are very great. One of its princi 


uses will probably be for centrifugal pumps employed to circulate 
the water for surface condensing engines on board ship. These 
pumps may be driven direct at almost any speed. Fans may 
also be driven without belts or gearing. 


The engine has been fitted by Messrs. Willans and Ward, | 


of 51, Lincoln’s-inn-fields, to several launches now on the 
Thames, including Sir Gilbert East’s Ella and the Marquis of 
Exeter's Isis. The engines in both these boats are of about 40 
indicated horse-power, and are, we believe, giving every satisfac- 
tion. A small launch, the Black Angel, built for Messrs. Willans 
and Ward by Messrs. Edwards and Symes, of North Greenwich, 
and fitted with a small engine of this type—four cylinders— has 
attained a speed of about thirteen miles per hour. In this case 
the engine is placed very far aft in the boat, so as to be under 
the immediate control of the steersman. 

The most powerful Willans engine hitherto made has just 
been fitted to a vessel of about 35 tons; and though no official 


| trial of the engine has yet been made, a short run the vessel 
| took the other day from Blackwall to Erith has proved that 
| the engine will work satisfactorily. | 
|engine are 10in. in diameter, stroke 12in. With 70 lb. of 

| steam the revolutions were 240 per minute, and at this _ SWEDISH 


speed the engine worked almost noiselessly and with great 
will indicate, it is expected, about 80-horse- 








LOCOMOTIVE ENGINE ON THE LEHIGH 
VALLEY RAILWAY. 

Ivy our impression for a we gave as a working drawing 
the first of two tracings ing a very excellent type of 
American _ locomotive. We complete our illustration of this 
engine this week. The three cross sections speak for themselves. 
We have already described the engine. We may direct particular 
attention to the variable blast pipe, and the arrangement of the 
regulator is shown very clearly in the cross sections. 








THE EAMES PETROLEUM FURNACE. 


ProrEssoR Henry Wurtz was recently called on to examine | 


and report upon the value of the system of Dr. C, J. Eames of ob- 
taining from crude petroleum simultaneously both the heat and the 
power needed for metallurgical i iron. We extract 
the follo from his report. The w engraving shows an 
ordinary reheating furnace for iron, such as the experiments were 
made with ; but the form is by no means the best for developing 
the full merits of the new system, but answers tolerably well for 
the experiments made. This is an external, and the lower a sec- 
tional, view. In the latterABJD indicate the Eames va 


new apparatus and process. A is a cast iron vessel, with horizon- 
tal shelves projecting alternately from opposite sides, over which 
shelves the oil, entering at D, at the average rate—for this one 
furnace, when heati Ib. of iron at a charge, and making 
30 gallons or 200 lb. , asa maximum per 
hour, flows downward in a thin layer, dripping from shelf to shelf. 
It thus meets a slow current of steam heated to incan- 
descence, and nates a pressure of about 10 lb. per inch, and which : 
—— upwards the superheating coil B, inclosing the fire. 
very trace of oil is taken up and swept on to a mixing chamber 
hich occupies the former fire space, where it meets the air blast 
entering at the E, the former ash pit. It will be observed 


Y | that the scmiaes wall of the furnace is built up solid to the 
except the space at H G, called the combustion chamber, | 
an important and essential part of the invention. This consists 


crown, 


simply ofa cellular tier of fire-bricks ee on end, and extending 
all across over the old bridge wall, ithin these cells combustion 





The cylinders of this | 


ur 
at which small engines of the ordinary type can be | generator, called simply the generator, the main feature of the | d exploitation); 


TRANSVERSE SECTION 


begins, and it is found that, if this combustion space has a hori- 
zontal thickness of more than 18in., the fire-bricks fuse down. I is 
intended to represent one of the piles of scrap iron, with its top 
and bottom covers, of which, however, six, averaging 500 Ib. each 











The course of the 


regular working. 
| flame under, and back through, one of the flues of the boiler above, 
| and thence into the stack, is sufficiently indicated by the arrows. 


are introduced at a charge, in 








Borer Piares.—Messrs. Lander and Larson, of 
, inform us that they have dropped the price of boiler 
| plates £2 a ton, and that of bars £1 a ton. 
| Pomona Exursition.—This exhibition of machinery in motion, 
| which was opened in May last, will close on Saturday, Oct. 16th. 
| It was intended to have continued the exhibition over the Man- 

chester and Salford Fat Cattle Show in November next, but owing 
| to the great demand for space for cattle, implements, and —_ 
| for the a) hing show, it has been determined to close it on the 

above date. 
| SPECIVICATIONS OF FRENCH PaTENTS.—The French Minister of 
| Agriculture and , ina letter addressed to the ‘ects, 
| states that Article 23 of the law of 5th July, 1844, provides that 
| the specification of inventions patented each year, or abstracts of 
them, be published. Hitherto they have been issued in the form 
| of a volume, comprising branches of industry the most varied, and 
| often having no connection one with another, so that to obtain any 
desired information it was to buy each volume as it 
| appeared, and then to make a long and tedious search. In future, 
| however, the ha ae will be divided into twenty groups, comprising 
iculture, hydraulics, railways, textile manufactures, ines, 
navigation, civil constructions, mining and 


precisi tetile Dries amir ee —— 
ion. art, istry, lighti ing, wearing ’ 
industrial arts, making, leather i quo end 
| minor industries. h of these groups isagain divided into a certain 
| number of classes relating more particularly to branches of trade 
| either of the same nature or having the same object. Thus, agri- 
culture comprises five classes:—1l, agricultural machines; 2, 
manure; 3, works connected with the management of farms (travaux 
4, mill work; 5, bread making. Each of these 
classes forms the subject of a separate a in the form of 
| parts (fascicules), containing the text and plates if required. These 
| parts will be sold separately at a rice regulated by the number of 
| Sheets and plates, at the rate of 40 centimes (4d.) per cee oe 
| plate. The parts will be collected into volumes, which will be sold, 
as heretofore, at 15f. (12s.)each. Now: that the new method of 
publication has been ar the specifications deposited since 1861 
| are to be published. it was thought interesting to bring to 
| the knowledge of the public the most recent patents, it has been 
| decided to publish simultaneously the patents of 1861 and 1871, of 
1862 and 1872, of 1863 and 1873, and so on ; o certain nussber of pacts 
relating to the year 1873 are now to be obtained. The sale of the 
es and volumes takes place at the Imprimerie Nationale, Rue 
ielle-du-Temple, 87. A table giving the title and the price of the 

t 


| ships and 
domestic a’ 


pa Ras Eee eee a to the present time has been 
| and the titles an ices of future parte will be anaouneed in the 
Journal Officiel.—Journal of the Society of Arts. 
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THE RAILWAY JUBILEE AT DARLINGTON. 


(Continued from page 229.) 


His Grace the Duke of Cleveland sapentet on behalf of the 
House of Lords, and thanked the assemblage for having received 
the toast with such lamati 

Mr. J. W. Pease, M.P. for South Durham, replied for the House 
of Commons. 

The Right Hon, Lord Wenlock proposed the health of the Lord 
Mayor of London and the mayors of other municipalities who had 
honoured them with their presence. 

The Right Hon. the Lord Mayor of London 
assured them that when he received the invitati 
that evening he felt it his imperative duty to be present, for this 
reason—that no La of the kingdom had been more benefited by 
railways than had the great me lis. Almost every railway in 
this country converged in the city of London, and London was 
supplied by railways from all parts of the kingdom with almost all 
it ranted . Itreceived an immense amount of provisions, and also 
of clothing and fuel. He might mention that with respect to the 
article of coalin the year 1845, which was the first year in which 
coal was sent to London by railway, the total amount was 8000 a 
while last year the amount was 4,000,000 tons. The number 
passengers in and out of London was enormous; and jn this way 
minds were exchanged ; and this was one of the greatest advan 
which railways had conferred. The city of London was rapidly 
becoming, net a city of habitations, but a city of warehouses, offices, 
and workshops, and the people of London were indebted to railways 
for the means of i city, and returning to their homes 
after the business of the day wasdone. He felt exceedingly p' 
and proud to be present that day, because railways had conferred 
more material and solid advantage than any other institution of the 





responded. He 
to be t 








country. 
The Mar eet ee posed the Institute of Civil Engineers, 
Mr. T. ison, the president, replied. He said they had all 


seen the collection of locomotive engines, beginning with the earliest, 
and showing the gradual progress which had been made up to the 
splendid engines of the present day. But he had followed all those 
advauces in engines himself for fifty years, and he still came to the 
conclusion that at the present moment we were still comparatively 
near our infancy as regards railways. Some who were now young, 
and who might fortunately be alive fifty years hence, would see that 
the railways of the present day pete: be looked back to with the 
some curiosity that we to-day looked back to the first railway which 
was made in this country. 

The Lord Provost of Edinburgh proposed the health of the chair- 
man of the meeting, who also had rendered distinguished services as 
chairman of the North-Eastern Railway. 

The Chairman responded, and said that owing to the conflagration 
which was going on outside, he had been obliged to curtail 
the programme of toasts. He regretted that, because otherwise 
they would have had speeches which would have been of great 
interest. He ssid, with regard to the state of the iron trade, that 
he had received a very extraordinary letter only that morning, which 
contained these words —‘‘ It may interest you to know that I have 
to-day signed a contract for the construction of the first Chinese 
railway. On Monday (that was that night) the first rails will be 
rolled at Stockton, and as China contains one-third of the human 
race, the field of enterprise and the market for iron are opefing out 
to redress the present inaction. He wassure they would receive that 
intimation with satisfaction. With regard the press, he said the 
railway interest had never in his judgment been more indebted than 
it had been within the last month, since the announcement of this 
commemoration, to the press for the articles which had appeared— 
articles of great ability, of great fairness and great impartiality, and 
he would be wanting on the part of the railway interest if he did 
not express to the members of the press the thanks and gratitude 
they felt for the manner in which they had de«lt with this great 
oceasion. He begged to tha ik those who were present as the repre- 
sentatives of the press, and to assure them that those who had the 
arrangement of the celebration deeply felt the kindness they had 
manifested. He was sure they all felt gratified at the manner in 
which the celebration had gone off. He only hoped they would all 
be taken safely to their own homes, and that the celebration would 
terminate to-day in a manner which would be satisfactory to all who 
had participated in it. 

The proceedings then terminated. 

The proceedings of Tuesday, which was observed in Darlington 
as a general holiday, embraced visits to the following works, which 
were thrown open for the inspection of the North-Eastern Kailway 
Co.'s guests:—The North- Engine Works, Darlington Ironworks, 
Darlington Forge, Darlington Wagon Works, Skerne Ironworks, 
South Darham Ironworks, Messrs. Fry, Ianson, and Co.’s works, 
and H. Pease and Co.'s Priestgate Mills. At Stockton -The works 
of Messrs. W. Whitwell and Co.; Head, Wrightson, and Co. ; 
Blair and Co.; the West Stockton ; Bowesfield, North Yorkshire ; 
and Norton Iron Co.'s. At Middlesborough--The Exchange ; the 
Albert Park; the Railway Company's dock; the works ‘of 
Messrs, Bolekow, Vaughan, and Co, ; the Britannia Co. ; Hopkins, 
Cilkes, and Co, ; Cochrane and Co, ; the Linthorpe Co. ; Gilkes, 
Wilson, Pease, and Co.; and the Newport works. At © 
Fleet —Messrs, Swan, Coates, and Co.’s works. At Eston—The 
works of Messrs. Jackson, Gill, and Co. ; Bolekow, Vaughan, and 
Ce. ; and the Clay Lane and South Bank works, At Redear— 
Coatham and Redcar Ironworks; Wilton Castle ; and Kirkleatham 
Museum. At Marske—Upleatham Hall Gardens; and Messrs. 


Pease and Co,’s Upleatham ironstone mines. At Saltburn—The | 


Private Gardens of the Saltburn Improvement Co, ; Rushpool Hall 
Gardens ; the Pier and Hoist ; and Lord Zetland’s woods. Lunch 
was provided for the railway company’s guests at the Zetland 
Hotel, and the band of the Grenadier Guards played in the 
grounds. At Brotton and Lofthouse—ironstone mines and cal- 
cining furnace, 





— 





APTER an exhaustive series of practical tests of the various disin- 
fectants sold in New York, embracing over fifty kinds, Professor 
Elwin Waller, of Columbia College, concludes that the best disin- 
fectant is carbolic acid. About one per cent. of the mixture should 
consist of carbolicacid. For prompt disinfection which is only tem- 
porary, strong oxidising agents, such as chlorine, potash, perman- 
ganate, nitric acid, Xe., should be used. Of these, the cheapest 
and most available is chloride of lime. 


AN experiment is being made with wooden rails on a portion of 
the Muncy Creek Railroad, an unfinished line of forty miles, in 
Lycoming County, Pa. U.S. Mr. H. R. Mehrling, the superin- 
tendent, tecently had 700ft. of track laid ona curve just beyond 
Muncy Creek, and it has been found to answer the purpose much 
better than was fanticipated. rails are of sugar maple, 7in. 
by 4in., and about 12ft. in length. The ties are laid down in the 

dinary way, notched, and the rails let into them about 4in. They 
are then keyed firmly with wooden wedges driven on the sides, 
which makes the track very solid and firm. The locomotive and 
heavy cars have been passed over this rimental track at 
different rates of speed, and it hasbeen found to work admirably, 
and give every assurance of success. The cost of laying wooden 
rails, manufactured out of this hard material—that becomes 
almost as solid as bone when seasoned—is 450 dols. per mile. Iron 
costs 4000 dols. per mile. Noiron spikes are required, as the rails are 
secured with wooden wedges, and the cost of track-laying is about 
the same as putting down iron. These wooden Gadhs have been 
tried at different places in the United States, and invariably been 
found to work well. The highest rate of speed for locomotives to 
sary over them with safety has been fixed at sixteen miles per hour, 

t even if this rate were reduced to twelve or to ten miles, the 
saving in expense would more than compensate for the reduction 
in speed. It has also been shown by experiment that these wooden 
rails will from three‘ to four years, which is 





last, ordinarily, 
another important item to be taken ip consideration. 
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FURTHER IMPROVEMENTS IN BLAST FUR- 
NACE HEARTHS.* 
By Mr. CHARLES Woop, Tees Ironworks, Middlesbrough. 


“The of the best construction for a blast 
years occu! much of my and 
each time a furnace has had to be or 


hearth has for 
; every time a hearth has given , from the 
gh the bottom, or from Gis falltce of the 
the setting of metal in the fore 


experience of the managers, the different kinds of 
material smelted, coupled with the great range in size and in the 
materials employed in their construction, I am quite aware that iri 
pe rama, Bren ideas I may meet with many opposite views, but 
T hope that the mem of the Iron and 

Steel Institute will make a fair allowance, and not be too severe in 
their oil te nating t will remember that in correcting any errors 
they will be interest to my r, and that every experience 
recorded discussion is to chronicle a lesson for our future 
i inst errors on the one hand, 


The us guarding against 
eareful combination of $n experience on the other, may 
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the outside diameter 
form, when built, is sho’ 
shaded part of the shows the 
lowing out, whilst-the darker sh represents 

Maing ta ee w the brickwork had 
been cut away by the b and chtarwerdh, when the Wieab@ashed 
in other directions, how it had made up again. It will be 
that the walls, or brickwork, Pine uced to about 2ft. Gin. in 


and to get very 
hot, from contact or from non- 
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was 
radiation, it is thinner than 

parti close to the hearth line, where the thickness is red’ 

te about The original well , therefore, extended from 


9ft. to 16ft. in diameter, whilst a little above the tuyeres the P 


diameter is about 20ft. Nor is this a solitary case. In eight 
furnaces, which have been blown out at the Tees eandiin, 
although of very different dimensions, the walls and hearths were 
found to be in a similar condition. When the furnace linings are 
burnt out to dimensions approaching these they are best blown out. 
My experience is, that st is utterly ible to te the 
quality of the iron, and that the blast cannot either be directed or 
concentrated, which is so necessary to r fusion. One day it 
will be found that the furnace is working hot on one side, or that 
the slag will kly turn black or is difficult to run. Or the 


slag made was so small, that no provision was made for its escape, 
other than the tapping pole. : 

‘The next patent of any interest connected with this special 
subject was taken out in 1802, by one James Birch, of Abernant, 
Glam i The furnace he patented and described has 
two foreparts, a square well or crucible, and two tymps, on 
opposite sides of the furnace. I may here remark that this is the 
first instance where tymp plates are spoken of. It is quite certain 
that the slag could be wn off on one side or the other, and 
equally certain, that it would be drawn off on the side opposite to 
that where the pig bed was being prepared. Consequently, we 
may presume that this was the first instance where the slag was 
drawn off, otherwise than over the iron tapping hole. The next 
modification of importance was that patented by Mr. Alger, an 
American, in 1857. The hearth, like that of Wilkinson’s, is oval 
in shape, but in another point it resembles Birch’s, inasmuch as 
it appears that the tapping and slagging could be carried on at 
different ends or sides of the furnace, 

* About 1852 a good deal of attention and ingenuity seem to 
have been directed by two or three inventors to make the hearths 
of blast furnaces removable. In several cases these portable 
hearths and wells contained the tuyeres, dam plate, &e., 
all complete, were built = a strong carriage on rails, and 
were from four to six feet in height above the tu , the bottom 
of the hearth being left hollow, as under a paddling furnace, to 
keep it cool whilst the joint was made between the movable ani 
fixed part of the furnace by ramming in fire-clay. A spare hearth 
is supposed to have been kept, which could be run under the 
farnace at a short notice, thus renewing, in an hour or two, the 
most important part of the furnace. I may also mention that 
within the present yeara similar scheme, with slight moditications, 
has been again patented. In April, 1863, Astley P. Price, and in 
June of the same year, George Bedson took out patents for furnaces 
with water casings completely enveloping the wells and boshes, 
There is no doubt that these would most effectually preserve 
the shape of the boshes and hearths, for in Thomas's cupola, 

ted in 1868, he works continually with only three inches of 

of fire-clay on the inside of water-cooled boshes, and although 
Ido not recommend this system to blast furnaces, this plan sup- 
plies the most t protection to the lining yet invented. 

“In 1860, Joseph Bonne, of Cluis (Indre), France, 

a novelty in the way of furnace hearths, which ix 
worthy of « few remarks, because he makes his crucible or well 
of very thin brickwork or fire-clay, protected by thick cast iron 

lates, which run up nearly to the boshes. ‘The brickwork lining 
is not shown more than six or eight inches thick, the plates being 
kept cool by the outside air, but the chief point of interest in this 
arrangement is, the complete way in which hé has closed up his 
hearth, having neither tymp plate, dam plate, nor fore-hearth, the 
slag being let off at intervals through a small hole, pape ae a 
by ashutter. I should think this arrangement far more likely to 
suit the small continental charcoal furnaces, than the present type 
of English coke furnaces. In 1862 Mr. Barrett, of Norton, near 
Stockton-on-Tees, filled his ordinary fore-hearth bey rege up 
with fire-clay, and worked his furnaces with the front quite closec 
up, a hole being made through the fire-clay for the slag; and, as 


furnace will ‘old and large lumps will come down, and these the hole burnt away, fresh fire-clay was rammed in. This plan 
lumps, being difficult to fuse, lie for hours in front of the | worked so well thet when he (Mr. Barrett) erected his large fur 
tuyeres, tur the current of blast in another direction. Whilst | naces, in 1866, he built them upon the same system, but making 
the iron lying over such a large surface of hearth is at times difficult | },i, well with two tapping-holes and two slagging-holes on ite 
to get to run, or to use the furnacemen’s term, ‘the metal lies | sides of the hearth, arranged in the same way as in ‘Birch’s’ and 
back. in ‘ Alger’s’ furnaces, except that the hearth was circular. These 


‘* Now these are conditions | found, or combined in a new 
furnace, where the hearth and well walls will be in proper shape, 
but common enough when they are burnt out. Again: Is it to be 
wondered that the hearths lift or burn away? How is it possible 
that the heat ean eseape? And how few large furnaces with thick 
walls are there that have not more or less lost their hearths and 
formed their own artificial metallic bottoms? I have known 
furnaces after they have been blowing only a few months to lose 
as much as from four to six hundred tons of iron before they yield 
their proper make, and I have observed more particularly that the 
larger the furnace, the greater will this loss be. Nor must we 
overlook the fact, that the life of these large furnaces to be kept 
in blast is much shorter than the small furnaces, and as the sizes 
have increased so has the life of the hearth and bottom decreased. 
‘‘ As 1 have mentioned in another part of my paper, it is no 
uncommon thing to hear of furnaces im Staffordshire and Wales 
being in blast from eighteen to twenty-one years, whilst in the 
Cleveland district, seven or eight years has been found quite suffi- 
cient for them to work cconeadiialie In the old furnaces, where 
the nozzles of the tuyeres were within 4ft. 6in. to 5ft. distant from 
each other, the blast was always sufficiently concentrated in the 
centre of the furnace to ensure regular working. But, as furnaces 
were increased in size, larger hearths or wells were thought neces- 
sary to hold the extra quantity of metal made. C uently, the 
tuyeres were forced further apart, and, within certain limits, with 
evident improvement, until farnace became burnt away, when 
the blast, having play in sovast a chamber, is no longer centralised, 
and the fusion, as before pointed ont, is irregularly carried on. 
ne again tied tec lens — - to ey mys furnaces. 
ing is ft. iin. wide, with the tapping 
hole often oft. from the well, and those only who have to work 
furnaces on this system know the immense trouble, labour, and 
loas of time necessary, when furnaces are out of order, before they 
pee reneect, @ Seiebe anttoris And this not un ntl 
happens when in other furnace is working we 
ole the furnacemen ha 


rejoice when he sees the 

only relieves the furnace, ay hat it bein iy bere 
t rings hea‘ 

fore-hearth and preparing the way for 


facts before us, it seems quite evident that we 
should direet our attention to the preservation of the original form 
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| 


ery 3 2ft. diameter or, as they 
often made, about the same dimensions square, was 
and so small was the make of iron, and this 
the richest ores, that the cinder or slag was 
importance that it was simply run off after the iron at 
This mode is common on the Continent even at 
charcoal is used as fuel. As the size and 
furnaces increased, the slag was drawn off 
a hole or slit made above the tap hole in front 
furnace, this in sm aces being the only accessible 
where men had room to work. With further improvements 
and heavier pressure of blast it was soon found necessary to let the 
slag run continuously. This constant running quickly cut away 
the brickwork between the tapping hole and slag hole, — the 
two holes together, thus forming the first fore-hearth. It being found 
at this time a to prevent the two holes uniting, the best 
was made of a job, fore-hearths became the established fact, 
and this, with slight modifications, has been the universal shape 
in which blast farnace hearths have been built up to the present 
time. In 1794, John Wilkinson, of Berwick-on-Tweed, took out a 


i 
it 


F 


nt 
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patent for i in furnaces, wherein is shown two 
lans, one ha’ a cireular hearth, and the other with an oval 
hearth, both having three tuyeres, but in these the quantity of 
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furnaces continue to work well, and were for some time the only 
ones in the Cleveland district, perhaps in England, which worked 
with a closed front. A few years later, Mr. Alfred Hill, in building 
some new furnaces for Mr. Thomas Vaughan, at Clay-lane, im- 

roved upon Mr. Barrett’s plan by filling up the fore-hearth with 

eek. instead of fire-clay, and recesving the tapping-hole 
so as to be close to the inside of the well. The slag is drawn 
off over the recessed tapping-hole through fire-clay, c under 
the tymp in the usual way. There is, consequently, no fore 
hearth, and the furnaces are completely closed. These fur- 
naces have worked on this system up to the present time, 
and Mr. Dobbs, Mr. Hill’s successor, in improved 
upon Mr. Hill’s design by having the slagging-hole on one 
side of the tuyere and the Sorgen on the other, there 
being no fore-hearth or dam plate. e chief defect of all these 
plans is that the slaz-hole cannot easily be kept under control, the 
slag cutting or eating away the brickwork and fire-clay so quickly, 
that the furnaces are liable to blow through too much, whilst the 
amount of fire-clay consumed, although much diminished when com- 
pared with the old fore-hearth system, is still considerable. One 
of the most important inventions and perhaps one of the most 
practical was taken out in September, 1867, wy Mr. Karl Holste, 
and is known as ‘Liirmann’s’ patent closed hearth system. In 
the furnaces Mr, Liirmann had to deal with on the Continent, 
those possessing no fore-hearth, and in which the slag was wh 
off periodically, were the most common, The slag in these furnaces 
was run off through «hole or slit in the well or crucible walls, put 
in at the most convenient place for getting rid of theslag. As 
furnaces, however, increased in size and production, the same 
style of well was still retained, but here came the difficulty. It 
became n to let the slag run continuously, and it was found 
that this slit or hole could not be regulated, the continuous stream 
of slag, as before pointed out, soon cut away the brickwork, the 


'Y | hole becoming so large that the blast and the coke were -r: 


blowing out, and the blast had very frequently to be shut off, 
whilst fresh clay stopping was put in, and it became evident that 
unless this hole co Wee kept to its original size, the working of 
the furnace would be seriously interfered with. It was at this 
stage that Mr. Liirmann introduced into the furnace his slagging 
block or tuyere, which at once overcame all difficulties and prov 
a great success, The hole ever remaining the same size, enabled 
the blast to be kept always on, whilst a higher pressure was thus 
admissible, and the make of iron greatly increased. The success 
of this plan in this country has not, however, been so great as on 
the Continent, although I believe it lias done very well in the 
smaller nematite furnaces, where the quantity of slag is much less 
in rtion to the quantity of iron produced than in the Cleve- 
lan district. Having made up my mind to adopt thin walls 
round the hearth, and to keep the tapping-hole as near the inside 
of the crucible as ible, as trranged by Mr. Hill, consequently, 
to do away with the fore-hearth, it e necessary to adopt some 
new method of i : 
* Amongst other plans, I went carefully into Mr. Liirmann’s 
system, but, without wishing in any way to prejudice this plan, 
which, undoubtedly, for certain classes of furnaces, is well adapted, 
I came to the conclusion, that where a large quantity of slag is pro- 
duced, as in the Cleveland furnaces, and where the nature was 80 
variable, and containing so much coke, limestone, and other refuse, 
Liirmann’s arrangement was not so suitable, and I, therefore, 
abandoned the idea of using it, and ultimately adopted a plan 
which I shall presently describe. I may here say, however, that 
although I was not satisfied with the system Mr. Thomas Whit- 
well, well-known for his ‘red hot blast’ brick stoves, of the 
Thornaby Ironworks, is now working two furnaces under 
Liirmann’s patent, and it is to this gentleman that I owe my 
thanks for the diagrams and for a great amount of informaticn, as 
also for one of the bronze slagging blocks used in these furnaces, 
and which he has kindly lent for this occasion. In Liirmann’s 
hearth, as arranged at the Thornaby Ironworks, the slaggin 
arrangement consists of a kind of box plate of cast iron, well coolec 
by a water coil, called a ‘scoria plate.’ In this plate a hole is left in 
the middle, into which a small bronze tuyere or ‘ scoria block’ is 
inserted, and which projects into the furnace 2in. or 3in. This 
block has a tapered hole about 1jin. diameter, through which the 
slag discharges itself out of the The — 
is never over the ta hole, but is put at the bac! the " 
or in the most sui lo plese ter getting ane the slag—a very con- 
venient plan, but one to which I rather obj , for reasons expressed 
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the bottom 
by a thick 
cool. This, in 


ing hole is arranged 
close to the outside of the hearth. It is e 
plate intended to keep the ta I 
inion, is quite unnecessary, m its close proximity. to 
the metal, is rather dangerous, The hole, if well 
never get hot’or work forward, and there is no fear of metal 


bursting out. 

‘* There are two other patents for plates for letting off the  % 
one taken out by Mr, William Ferrie in 1868; the other by Mr. 
Green, of Brymbo, taken out in 1873; but as both these seem to 
bs modifications of Liirmann’s, the advantages of which I have 
fully described, I need only say that they have both been 
intended as adaptations to the old fore- h. The alte- 
rations lately carried out at the Tees Ironworks upon the 
furnace shown. in the wall di , are as follows :— 
The walls of the well, or crucible, have been made up 
solid all round, and a bonnet-shaped tapping hole has 
replaced the old fore-hearth, in the same way as arranged b 
Mr. Alfred Hill at the Clay-lane furnaces. It will be observ: 
however, that the walls are only 2ft. Gin. thick around the well, 
in place of 5ft, as at Clay-lane, the tapping hole and slag hole 
being, therefore, so much more accessible with the thinner walls. 
Over such a large tapping hole cavity, with the slag constantly 

“flowing, unless Fag on in some way it is quite certain that the 
slag would cut down through in a few hours, and not only this, 
but the tapping hole would become so hot that it would be impos- 
sible to keep the metal from bursting out. To prevent this 
dissolving or cutting action of the slag, and to keep the brickwork 
cool over the topping hole, I have inserted a water plate. This 
plate lies level with the top of the dam plate. In con- 
sequence of the thin walls, the dam plate is brought up 
close under the tymp plate, and the new water plate was, there- 
fore, underneath the tymp plate, leaving an open between it 
and the tymp of about 7in., the width of this opening being about 
the same as in the old fore-hearth, or about 26in. en 
furnace is at work this opening is filled in with small coal and fire- 
clay, and a hole is made in the centre of this clay for the to 
run out, by driving in an ordi 13in. or 2in. working bar. 
action of this plate is so perfect that it entirely protects the tap- 
ping hole cavity from the cutting action and heat from the flowing 

, Whilst above the plate it completely prevents the stopping 
which lies between this plate and the tymp plate from burning 
away, so that the hole made for the slag to run out extends but 
little in size, remaining nearly the same all the day, when a 
piece of clay, or a few small coals, will make up the hole again for 
twelve hours longer. On the other hand, if the slag should get 
bad or stop running, another hole can be put through this clay 

roy into the furnace in a few minutes, without withdrawing 
the blast, and, failing this, the whole o ag tn, Ag cleaned out 
in a quarter of an hour or twent ieee, wi can be put 
into the furnace and worked in old way. But I may say that, 
since the day the furnace was put in blast, this has not been once 
necessary, nor have I had to take the blast off from defective 
working, or from want of the slag coming forward ; and the same 
water plate yet remains as perfect as when started, the water 
flowing through it being always remarkably cool.“ It will be 
noticed that, by this plan; the tymp plate remains exactly as in 
the old furnace, the dam plate, with the exception of its being 
brought closer to the well, is unaltered, whilst the fore-hearth has 
been filled up with brickwork in place of fire-clay, and the slag, as 
of old, is run off over the tapping hole. As before pointed out, 
Mr. Barrett, Mr. Liirmann, and Mr. Dobbs have adopted the plan 
of drawing off the slag in a different place than over the tapping 
hole. I have found, however, from experience, that wherever the 

. slag flows off there will be the chief body of metal in the hearth. 
The slag in flowing will have carried the metal with it. Here, 
then, under the slag hole, appears to be the best place for the 

tapping hole. When placed elsewhere the metal will be found to 

‘le back’ in the hea With regard to the preservation of the 
original form ef the hearths, it seems quite certain that, from the 
way in which the walls are burnt away after a few years’ blowing, 
the very best classes of fire-brick will not stand the heat, and that 
above the tuyeres the thickness will be reduced to about 2ft. It is 

therefore r ble to that, if we make our walls about 
this thickness, the atmosphere will have sufficient cooling effect to 
retain them at these dimensions. 

“In Wales they appear to be in advance of the Cleveland dis- 
trict in this respect, for, from information kindly supplied to me 
by your worthy president, I learn that the life of a hearth and well 
varies from ten to sixteen years, and sometimes going as long as 
eighteen years; and I also find that Messrs. Newton, Chambers, 
and Co., of the Thorncliffe Ironworks, near Sheffield, have lately 
blown out furnaces which have been twenty-one years in constant 
work. The latter had only from 12in. to 1b5in. of lining on the 
boshes. When compared with the modern Cleveland furnaces this 
seems a long time, and, by way of excuse, I would say that the 
Welsh and Staffordshire furnaces have not increased in size in the 
same way as those in Cleveland, and that our slag, being produced 
in very e quantities, and of a very cutting nature when in con- 
tact with brickwork, and the iron also being very hot, silicious, 
and liquid, is very destructive to linings, the constant failure of 
which led to a great increase in their thickness, under the idea 
that this increase would add to their durability. 

‘In the hearth and well of No. 19 furnace at the Dow- 
lais Ironworks, the brickwork round the well or crucible 
is only l5in. thick, Loon «aterm by strong water-boshes, 
Shin. thick, with an inte water space of about Sin. These 
boshes are built into the brickwork and form part of the well. 
Mr. Smith, of Barrow-in-Furness, informs me that round their 
furnace hearths they have thick cast iron plates outside the brick- 
work and standing a little dist from it, and that between this 
plate and the unprotected brickwork there is a constant stream of 
water flowi hese furnaces make about 450 tons of Bessemer 
pone! | week, and a hearth lasts eight or nine years. This fact, 
coupled with the comple success of the water bosh arrangement at 
Dowlais, appears to me a complete answer to the advocates of thick 
walls, There seems, however, to be a great deal of gee 

inst the use of water boshes or blocks round the hearth, arising 
chiefly, I think, from two causes—First, from the supposed great 
waste of heat, abstracted by the water, and the presumed waste of 
coke from this cause; and, secondly, from the liability to explo 
sion, caused by the metal getting into the boshes out of the 
hearth. To thie first of these objections I would answer that 
abstraction of heat in the hearth after fusion has taken place is 
not of much importance, so long as there is sufficient heat left to 
run the iron into pigs; and it is even doubtful whether this loss of 
heat is so great as it would be in a case where the metal is spread 
over a surface, as in a burnt-out hearth. To the second 
ebjection, I would reply that our president assures me that, with 
twenty years’ experience, he has known of only two or three 
water-bosh explosions, and those of no serious importance. Whilst 
at Rhymney Ironworks, Mr. Laybourne kindly informs me that, 
with eighteen years’ experience, they have never had an accident. 

That explosions do occur is undoubtedly a fact. Mr. I. Lowthian 
Bell told me of one at Walker, and I have heard of a few others, 
but I am led to believe that, with plenty of water space and thick 
sides next to the furnace and with tops, the danger is not very 

t; whilst the economy of retaining the proper shape of the 
hearth must fully compensate for these disadvantages, and, speak- 
ing from my own experience, I should ane we are far more 
le to explosions without water-boshes than with them, for when 

the metal breaks out of the hearth or walls, and finds its way into 
water-courses, culverts, or over wet cast iron age &c., explosions 
are sure to occur, with serious danger to life and limb. Then, 
by the use of the water-boshes, the walls can be made so 

t ‘when attached tothe old fore-hearth system) that there is the 
further advantage of having the dam plate close up to the hearth, 


elsewhere. The tapping near and 
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* One new plate has since been put in, th ite having been burnt 
from the water having been turned off, ait . 





and this is so much the case at Dowlais that the difficulty with the 
RRS Tet ST, wal ie, ot 
“Ina e institute at Lié 7 
beh eddie 0s inane te aiiantane cai  beanmenar 
all the weg wp to tho tap:0f the Sarnoce; but, io my i 
success is solely due to the manner in which he preserves the shape 
of his boshes immediately above the 
to be no reason whatever for thin walls abo 
where no alteration in the thickness of the brickwork ever 
place, and all the heat that is here lost by radiation is completely 
wasted. Inthe boshes and hearth, however, the loss of heat, as 
before pointed out, is covered by the gain obtained from the pre- 
servation of the shape, and the consequent regularity in which the 


furnace w: 
‘In the construction of the hearth, floor, or bottom, the em- 
t - fire-bricks C= if be avoided, good stone 
in locks being far 3 grouting the joints should 
never bedone. The stones should be witbont doo Tits, end onne 
should always be taken to have the strata of the stone ina vertical 
position. The joints should be run up with fine dry fire-stone well 
sifted. This will run into the finest cracks and joints, in the same 
way as sand runs into an hour glass. Water should always be 
avoided, as it only tends to pes up the hearth when the furnace 
is put into blast. Perhaps most perfect hearths yet known are 
those commonly wr in Scotland,and which have also been’used 
by Mr. Bagnall, Grosmont, in the Cleveland district. This 
bottom is made in a similar way to concrete. Fire-stone, ganister- 
stone, or Stourbridge fire-bricks, are broken up small, and rammed 
in with ee, ee OR Sentra re aay, nts ini 
just cient moisture to cause it to bind. i makes aplendi 
hearth bottom, upon which the brickwork can be built. this is 
Fame f nee! ea a ten a glo in blast the 
iron will never go through it.* When fire-bricks are used for the 
well wall they should always be carefully bonded, as shown on 


Fig. 13. The joints shouldjnever run radially from the inside to the 
—" bys will certainly find its way through if the well is 
ilt in 


is manner. The fo pty by be taken as the advan- 
tages to be obtained by working on closed hearth system, viz., 
a saving in time of about one and a-half hours per day, and, conse- 
quently, an increased make of iron of about twelve hundred tons 
per annum ; a saving in fire-clay, amounting to about three hundred 
tons per annum ; far less labour for the men ; and a great economy 
in ppm, = gy bane and other tools. I will now conclude 
my wi e following remarks :—That, with tuyeres equall. 
divided F rouud the furnace, a closed front, boshes, ‘oh paar A 
walls, protected from the heat, and with a good hearth bottom, 
we may h to ensure, not only apy in the quality and 
quantity of the iron, but also durability of the furnace, combined 
with economy in working. And I be 4 that in laying before you 
these observations, I may have assisted in bringing about those very 
necessary ‘ further improvements.’” 

In the discussion that followed, 

Mr. Thompson, manager of the Clarence Works, of Bell Brothers 
at Middlesbrough, said that he had expected to hear of some 
economy of fuel by the new plan of slagging, on hearing that the 
blast was never taken off the furnace for more than a few minutes. 
He rather differed with Mr. Wood as to the saving to be got from 
that plan. At the Clarence Works, a few years ago, he had tried 
the Liirmann plan of slagging, and found, very much to his aston- 
ishment, no saving of fuel, a great deal.more trouble in managing 
the furnace, so much so that it was nearly impossible to get the 
men to work it, and it ended in having an explosion which nearly 
burnt one man to death, and at the end of six ths he aband d 
it. Practically, the whole of the furnaces in Cleveland were work- 
ing with cl hearths in a modified form, so that in a few minutes 
they could open them out on the old plan. He was strongly of 
opinion that by contracting the fore part of the furnace to about 
two feet they would manage to work very much better then on the 
plan Mr. Wood ne orp with less trouble, and make equally as 
much iron, and make it quite as a For the last three 
months two of the furnaces at Clarence, with a make of 430 tons 
per week, had been making all best iron, or nearly so. They had 
no difficulty whatever in getting out the slag, and they worked 
ee | with a piece of clay with a plate on top of the . He 
thought they had not consumed more than about 12 cwt. of clay 
per furnace. Looking at that fact, which was the only one that 
seemed to have any economy in it, he did not think it necessary to 
have a more complicated furnace. He should in for a furnace 
that could most readily be got at for anything that required to be 
done. He thought that after a strike, ora couple of days of stand- 
ing, there might be more difficulty than Mr. Wood imagined. He 
himself always found it a good plan to have aroad into the furnace 
after standing two or three days, to see what it was like. If he 
remembered right, they had had two furnaces at Clarence for ten 
_— past, which, although altered very much in the shape of the 

, were still working, up to the present time, at the Clarence 
Works, as well as ever they had done. 

Mr. Forbes, foreign secretary: to the Institute, said he had 
received a communication relating to this subject from Carl Holtse, 
who represents Mr. Liirrmann, stating that he was unable to be 
present that day, and he was, moreover, afraid that his knowledge 
of English was not — a | oo to enable him to be under- 
stood. He had, therefore, him (Mr. Forbes) to make a few 
criticisms on the paper just read. He objected to Mr. Wood's 
statement that the furnaces on the Continent produced a very 
small amount of slag, and said, ‘‘ You must remember that there 
are furnaces in Luxembourg which make even 700 tons of iron per 
week, which is quite as much as that made by the furnaces of 
Cleveland, and the charge only contains 23 per cent. of iron, so 

+ there must be a e amount of slag to be operated on, and 
in this case it is found that the slag answers perfectly well.” He 
also asked Mr. Wood a question respecting some patent in which 
Mr. Liirmann was interested. 

Mr, Edward Williams said that Mr. Forbes had infrin or 
a See. two wholesome rules of the Institute. first 
was that any communication coming before the members should 
first of all be brought before the council; and the next, and by 
far the more important one, was that they, as a scientific society, 
desiring no’ but the improvement of iron and steel, should 
not busy themselves in controversies bet patentees. He was 
far from desiring to underrate those who took out patents. They 
were gentlemen in many cases who devote m time and atten- 
tion to the subjects that they dealt with; but many gentlemen 
who did not take out patents were responsible for much of the 
I of iron ; and he might mention 
like the late John Vaughan—like Mr, Bell—and he might even 
come to men dealing with metals in a more practical way ; such 
men as Mr. Thompson, and other managers of ironworks, who, 
although they did not come forward as patentees, were contributin 
quite as much for the interests of iron and steel making. A 
part of Mr. Wood’s paper had in it a great deal of mere historical 
value ; and they t pass that by. There were, however, some 

ints that much more careful consideration. Of the 

jirmann closed hearth in a complete form he had no experience. 
He was on the point of trying it at one time, but when he dis- 
covered that it had been tried for some months at Port Clarence 
and had been given up, he took that to be a sufficient hint to him 
that he had better not go on repea' the experiment. For that 
reason he never tried it, but, as Mr, Thompson said, all their 
hearths were practically closed, and closed in such a way that they 
could be very easily opened, and keeping their fore-bearths short, 
as they always aimed to do, they found no inconvenience whatever 
in getting the slag away, and no difficulty in getting into the 
farnace when they wanted to do anything to it. That being so, 
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ewport, ce told that he tried, a few 

hearth made of broken fire-bricks and fire-elay, wih samen 

that it did not stand well—having given way soon after 

Por ae been, I think, from the moisture not having been 
out. 
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the purpose of — it 8ft. 
was at work to-day, doing as 
in point of fuel and point of 
land district. 

Mr. I. Lowthian Bell, M.P. 
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means of water, or the — of any other . 4 which a 
large quantity of sensible was carried away t that 
abstraction of heat being felt in the furnace, it 
impossibility. There was no doubt at all that whatever 
adopted by which they were going to 
the furnace to that extent, of course that 
felt. Of course it was a balancing of evils 
with. If they could keep the 
prevent any water getting access to any portion 
there would be a corresponding advantage. 
that, he cited a calculation he made upon one i 
taken off by the water circulating through the tuyeres at the six 
smaller Clarence furnaces, from which he found that it amounted 
to 1500 tons of coke a year—i.¢., it would have taken 1500 tons of 
coke, burnt in the most perfect way in which they could burn ii 
to raise up the quantity of water which he estimated had 
through the tuyeres, to the temperature at which that 
stood ; therefore, of course, it was quite impossible to 
that they could take that quantity of heat from the blast furnace 
— yy —_ * itself felt, A as he said before, it = 
ce of e t was a matter of very great im 
they should preserve, as far as guuittn, the eeovat the 
blast furnace, and while they took away 1500 tons in one 
shape or rather avoided doing so— they might possibl 
lose 15,000 tons in the other; therefore, they prefe 
of course, the furnace in the way which, in 
int of fact, really rendered the application of th 
ot blast a possibility. With regard to the 
there was just one os to which he 
Mr. Wood seemed to think that pig iron once made and got into 
the hearth, they —— deal with it in any way liked, and 
that they might it to any extent they liked, as long as they 
preserved its liquidity. Now, that wasan axiom in iron smelting 
that was entirely new to him, at all events ; and he wished his 
manager, Mr. Thompson, had spoken on that point, because, on 
matters of that kind, he was a much better authority than he 
himself. They all knew that the mere fact of having a in 
a more perfect way than was sometimes observed might make a 
difference in the number of the iron. There was a specimen of 
iron before him, and he would undertake to say that the man who 
ran that out of the furnace took very good care that he got it out 
as hot as possible. He could see no difference in cooling the iron 
before it reached the pig bed by running it slowly, and doing it in 
the manner suggested by Mr. Wood, and he hed no doubt at a'l, 
however, iron might be made, if they adopted a plan in which they 
were going to cool that iron in the well of the furnace iteelf, they 
would affect its appearance as easily asif they did it slowly in the 
furnace in the manner he had just described. 

After some remarks from Snelus, who stated that at the 
West Cumberland Works they had now applied the Liirmann 
closed hearths for several years, and found no trouble with them, 

Mr. Wood was called on to reply. He said he had not stated 
that there was any economy of fuel, and he did not see where 
such an economy was to come from. So far as economy of 
fire-clay was concerned, he had an average of the fire-clay con- 
sumed at the Tees Works taken out, and the average was from 
34 to 35 ewt. per day for each furnace all the year round, and in- 
cluding everything. Mr. Thompson had spoken of an explosion 
at Clarence Works that nearly killed one of the men. Well, he 
had mentioned in his paper that it was a dangerous thing, and 
he abandoned the system adopted ry Rw ene and put a 
large tapping-hole in his template. had only t 3in. or 4in. 
of fire-clay, and therefore it took no time to tap the furnace, The 
men would tap it with a few blows of the hammer. 

Mr. Williams : Does it never tap itself ? 

Mr. Wood said that the water plate kept it cool, but in addition 
to that, he had on each side of tapping-bole a hole in 
the solid brickwork, and allowed a little water to drop down, and 
he found that that furnace had not made an inch forward with six 
months’ work. The hole was ay od maps cool, so that there was 
no danger —_ Pe He ~ —s — = Thue, 
necessary. e an opening 2ft. and Gin. or 8i 3 
if he removed the water plate, which could be done in a few 
minutes, he could get a road clean into the furnace. e 
amount of heat abstracted was not worth taking notice of. It 
would not make 4 cwt. per ton. They must, however, confine 
the blast to the centre of the furnace, Unless they did that they 
could never keep their furnaces working regularly. 

Mr. William twell said he wished to be allowed to state 
that at the Thornaby Works, South Stow, they had had the 
Liirmann furnace working for the last ten months on two furnaces, 
and during the last month, while they had good coke in the fur- 
ss they had obtained from that system the most admirable re- 
sults, 

The president moved a vote of thanks to Mr. Wood for his 
paper, which was cordially passed. 
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THE site of the Blackfriars works of the Metropolitan Gaslight 
and Coke Company has been sold to the Co: for £170,000. 
Fst one Sn rte id as soon as forms of the Court 
of Chancery have been complied with. 

THE number of lives lost casualties, and collisions. 
on or near the coasts of the United uring the year 
1873-4 was 506. This is 222 less than the n lost in the six months 
po py 1873. The lives lost during the year 1873-4 were lost 
in 130 ships ; 87 of them were laden vessels, 40 were vessels in 
ballast, and in three cases it is not known whether the vessels were 
laden or light. 95 of these ships were entirely lost, and 35 sus- 
tained partial Of the 506 lives lost, 61 were lost in 
vessels that foundered, 76 through vessels in collision, 200 in 
vessels stranded or cast ashore, and 101 in missing vessels, The 
remaining number of lives lost, 68, were lost from various causes, 
such as through being washed overboard in heavy seas, explo- 
sions, &c. Nine of these lives were lost in wrecks or casualties 
which, although they before July, 1873, are included in 
these returns, the reports having qeen received too late for them to 
be included in the returns for the first six months of 1873. The 
293 lost through the sinking of the ship Northfleet will account for 





the number lost during the six months of 1873 so far exceedin 
the number lost during the whole year 1873-4, =i 
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THE ROYAL AQUARIUM:-AND SUMMER AND WINTER GARDEN, WESTMINSTER. 
DESIGNED BY MR. A. BEDBOROUGH, ARCHITECT, 
(For description see page 231.) 
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TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts; we 


must our correspondents to keep 
*° Ta onder 40 could wroule and confusion, we find it necessary to 
inform t letters of inquiry addressed to 
public, and intended for insertion in this column, must, in all 
cases, by a large envelope legibly directed by the 
writer to hi ng f in on 

their 

do not comply with 


*,* AU lettert intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for ication, but as a proof of 

i i will be taken of anonymous 


good faith. No notice whatever 
communications. 
Sream Launcu.—-We have no experience ourselves of the durability of the 


boiler with sea-water, but we understand that it gives satisfactory results. 

J. L. (Patricroft).— There is nothing new in your proposal. Lamps very 
similar to that which you aketch are in wse in some of the streets of London. 

J. W.—The condenser to which you refer is very good, but we are not aware 
that, under ordinary conditions, it possesses any special advantages over the 
ordinary condenser. 

Speep.— For*turning, about 20ft. per minute; for planing, about 12ft. per 
minute. For drilling, no rule can be laid down, as there are a variety of 
drilling tools, and some of them will bear a much higher speed than others. 

A Youna Worxman.—They have all been failures. Dirk's treatise on 
“ Perpetual Motion” gives a history of many of the inventions to which you 
refer, If you will read Tyndall's ‘‘ Heat as a Mode of Motion” you will 
learn something of the true nature of energy, and will see that perpetual 
motion cannot be produced. 

Reason Wuy.— Your cylinder becomes clogged up from either of two causes, 
In the Arst place, because the steam is dirty ; or, in the second place, as is 
much more likely, because you are using some bad and impure oil to lubri- 
cate it. Clean out the cylinder well, and then lubricate with really pure 
tallow, and you will have no more trouble. 
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MEETING NEXT WEEE. 
Society or Enoinerrs.—The first 
October. A 


will be read on ‘*The Government Brake Trials,” by Mr. Thomas Maude. 
The adjourned discussion on Mr. St. John V. Day's paper on ‘* Continuous 
Railway Brakes” will then be opened. Mr. Maude’s paper will also be 
discussed at the same time. 
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THE RETURN TO BRONZE FIELD PIECES. 

In Tue Eneiveer for — 9th of this year we gave some 
account of the projects of Colonel Uchatius and of the 
tendencies alleged to exist in the artillery circles of the 
Austrian army to return to bronze field-pieces in rejection 
of the steel guns they have for some time had in use. 
The information which had reached this country at the 
above date as to these alleged improvements was some- 
what meagre in detail, though substantially correct, as 
given by us. Since then, however, a somewhat more 
complete account of these has reached us, as comprised in 
one portion of a ponderous and pretentious brochure by 
Herr Carl Kiinzel, formerly connected with the metallur- 

ical firm of Montefiori, 
own for his experiments of that date upon phosphor- 
bronze, entitled “ Uber Bronzelegirungen und ihre verwen- 
rome gd fiir Geschuterohre und Technische Zwecke,” by Dr. 
Carl Kiinzel. Dresden, 1875. Meinhold and Sthne. 

This phlet contains a | collection of facts as to 
the methods of treatment and properties of phosphor 
bronze, including tables of the experiments e upon 
that substance by Mr. Kirkaldy, with diagrams of curves 


yy preferred, be supplied direct | part 


vi, and Co., of Liége, and | b 








giving graphically the results. It contains but little, how- 
ever, that has not, in one ange or other, already been 
published. The drift of the production appears indicated, 
if we mistake not, in Capitel iii. and ix thereto, 
namely, that however Ochatius’ processes may be, they 
will be greatly better if applied to om rod bronze. Into 
this question of the — applicability of phosphor 
bronze for artillery we do not here propose to enter, having 
given in former numbers of Taz Enarvger a tolerably com- 
plete account of the experiments made at Liége by the 
above named firm under the authority of the Belgian War 
Department ; experiments which, we may observe, were 
deemed unfavourable by the Belgian artillery authorities, 
and inconclusive and insufficient by Montefiori and Co., 
views in which we ourselves coincide. We propose here, 
however, to offer a few critical remarks upon the Uchatius 
methods for the casting and production of bronze field guns, 
and upon the valicity of the claims set forth for these, as 
justifying the return to bronze field-pieces, from those 
ormed of steel or of that metal and wrought iron. 

The alleged Uchatius improvements may be divided into 
the following steps of process. First, the experimental 
choice of the bronze deemed best, namely, 90 parts of 
copper and 10 of tin. Second, the casting this into field 
guns in chills or moulds of cast iron. Thirdly, the casting 
such guns hollow and upon a metallic bar used as a core, 
and so arranged that it may be driven out before the 
bronze contracting round it has gripped it too closely. 
Pourthly, the expanding in diameter the tubular cavity 
thus produced by drawing through it repeatedly a bulbous- 
headed steel rod, the diameter of the cylinder, origi- 
nally 0°08 metres in calibre, being thus enlarged by 2 per 
cent., or 0°0016 metres ; the effect being, as alleged, to 
condense and harden the interior of the thickness of the 
gun, and as a consequence of this compression of the in- 
terior, to produce an initial tension in the exterior layers 
of the piece; in a word, to produce by this means a bronze 
gun ing some of the properties of a gun built up in 
rings, of which the interior are in a state of compression, 
and the exterior in a state of initial tension, as in the case 
in our own wrought iron cannon. Let us now examine a 
little in detail what pretensions to novelty are presented 
by these several steps, and then briefly consider what is 
really gained after “= are carried out. And first as to 
the choice of bronze. The experiments made upon several 
different alloys, as tabulated in Tue Enoineer of 9th 
April last, appear supererogatory and in any case elicit 
nothing new or that had not been published as the results 
of experiments conducted in France, Spain, Italy, and 
elsewhere, and at various periods during the last two 
centuries, and they simply lead us back to the old normal 
alloy of copper, with 10 per cent. of tin, adopted as best by 
the old bronze gun founders. 

The casting of bronze guns in cast iron moulds or chills 
was most distinctly — out by Mallet in his work on 
“The Physical Conditions involved in the Construction of 
Artillery,” paragraph 178, page 94, published in 1855 ; 
and the cooling simultaneously from the inside was anti- 
cipated by Major Rodman and other American experi- 
menters long since. Nor is there anything new in the 
ao and in the method of enlarging the interior of the 

re in the way described, the very same apparatus formed 
of a patent taken out a few years back for the pro- 
duction from solid steel blocks of the barrels of small-arms, 
and the process was, we know, actually in operation for 
some time in London. The somewhat wild proposition of 
setting up the interior or A tube against the exterior 
portions of a built-up gun, into which that tube had been 
previously inserted, either by water pressure or by the ex- 
plosion of a carefully graduated charge of powder, also 
anticipates the same idea. It is difficult to discern, there- 
fore, a single point of novelty in Colonel Uchatius’ proposed 
improvements. 

ow as to the advantages alleged to be obtained by 
this process. Some are in direct conflict with the theory, 
now pretty well understood, upon which the superior re- 
sistance of guns constructed with initial tension depends. If 
the neutral surface between the exterior layers of the gun, 
which are said to be in tension, be very close to the interior 
surface of the bore, as is alleged to be the case, and if it 
be a fact that the bronze of these exterior layers can elon- 
gate 70 per cent. before rupture takes place, then it is im- 
possible that any useful increase in strength can be 
obtained by this method, for the interior layer which is 
supposed to be in a state of compression, is too thin in 
roportion to the great mass of metal outside it, for the 
tter to , except through a small interior portion 
of its entire thickness, any sensible initial tension. Indeed 
the extremely small enlargement of bore stated to be pro- 
duced by the enlarging process shows that the compression 
of the bronze can only extend for an extremely small 
distance radially into the metal of the gun. After this 
process of forcible enlargement has taken place, we must 
ceey that the gun is bored out to a sufficient extent at 
east to reduce it to a perfect cylinder, and after this it 
must be rifled. We cannot, therefore, but conclude that 
the thin film of compressed material must have whatever 
feeble reaction it previously upon the extended 


exterior layers preatly enfeebled, if not wholly destroyed, 
by the removal by boring out part of its thickness, and by 


the cutting up of of the remainder by the rifling, 
whatever may be Cie of the ves, 7 7 
It greatly diminishes the confidence with which we can 
receive the alleged results of any improvement, if we find 
amongst these some which it is wholly impossible to 
credit. The very name given to these Uchatius’ 
“steel bronze,” excites suspicion. Is it believable that 
by anything divulged in this 10 per cent. 
ronze can be given “all the hardness, homogeneousness, 
and resistance of steel.” A common bronze penny of our 
coi is by rolling and by the stroke of the coining press 
submitted to a far ao degree of compression than any 
of the material of these guns can be, yet we find a 
ronze penny greatly inferior in hardness and in resistance 
to bending to a plate of steel of the same size. The 
casting in chill moulds, whatever advantages it may possess 
in preventing the segregation of the bronze by producing a 





more rapid cooling, adds nothing whatever to the rigidity 
of the material, if’ the experiments of Dussausoy and others 
made long since are to be relied upon. t the 
reasons urged for the adoption of these guns in substitution 
for steel, is that the material of the latter when worn out 
is comparatively valueless, while that of the former can be 
remelted and recast. But this is to ignore the fact that 
the Siemens’ furnace has given us the means of melting 
old steel, or even wrought iron guns, with as much facility 
as we could once fuse of bronze. And on the other 
side it should not be forgotten that while guns of bronze 
captured by an enemy have always formed the ready 
material from which to cast monuments of victory, steel 
guns if captured afford no material for such permanent 
monuments of triumph. Colonel Uchatius is represented 
to allege that in the wear and tear of the interior of 
the guns, chemical action plays no part, but “that it 
is due merely to the violent projection of the grains 
of powder which act like sand upon the metal, and that 
the effect is always most apparent where the material is 
hardest.” It would be hard to condense into a few words 
a greater number of unproved and erroneous statements. 
Nothing is more certain than that the roughening and 
deep abrasion of the interior of the bore of large wrought 
iron guns, which is found to take place a little in advance 
of the place of the shot, and for a oy about equal to 
the same, and chiefly on the upper side of the bore, is a 
joint result of chemical and abrasive action produced, not 
y the projection of solid grains of powder through the 
narrow lunaric area of the win of the shot while the 
latter still rests on the lower side of the bore, a thin, 
which with grained or pebble powder would ind 
be impossible, but from the violent issue through that area 
of the, jet of ignited gases of the fired powder. And a 
careful examination of the interior of the A tabes i =") 
class of thus acted upon, convincingly show 
eat the ted my and scoring ay where the sub- 
stance of the tube has been softest, that is, where there have 
been slight striw of graphite or partially uncombined 
carbon and microscopic particles of silicates present in the 
metal, and the harder and closer gained the metal of the 
A tube, the less was found to be under similar circum- 
stances the amount of this abrasion and roughening. In- 
deed, upon this fact mainly rested the substitution of A 
tubes of Firth’s mild steel for those of wrought iron pre- 
viously in use, the application here of steel in place of 
iron being admittedly a departure from the strict theory 
of ri or built up ordnance ; but a departure which, 
nevertheless, was wisely resolved upon at Woolwich, 
although it has only miti and not cured the evil. 
How it is to be cured by the substitution of a still softer 
material than wrought iron, much less steel, and one by no 
means insensible to the chemical action of fired gunpowder, 
it baffles us to understand. Again, it is alleged that the 
long known evil of “drooping at the muzzle,” by which large 
bronze guns are, as is well known, disabled by quick firing, is 
completely obviated by this Uchatius process. Here we 
have another incredible statement. explanation of 
drooping at the muzzle was, we believe, first given by 
Mallet in 1855, who showed that it was not caused by any 
softening or weakening of the bronze by heat, as had been 
the previous belief, but was a consequence of the expansion 
of the bronze itself, and the unequal cooling which takes 
place by reason of the ascending currents of air i 
the heated gun, which cause its lower surface to cool more 
rapidly than the upper one—in other words, the upper half 
of the gun is ded relatively more than the lower 


“half, and so the gun itself is forcibly bent downwards 


by the greater expansion of the former. This being 
4 it is obvious that the Uchatius process can have 
no effect whatsoever upon drooping at the muzzle, 
because it certainly cannot produce any change in the co- 
efficient of expansion in the bronze. When, a few years 
back, a commission of scientific officers proposed the 
employment of bronze field guns in future for our Indian 
army and their production in India, the conclusion arrived at 
seemed of very doubtful advantage, though certain —_ 
circumstances r ae ee 
ion of India some grounds for sanction to 
tas penponnl. But ce Bates, and Cee of what is the 
existing state of iron and steel manufacture, and what 
has been the experience gained within the last twenty 
in the yor ry of ordnance 4. all natures, = 
roposition to abandon steel or wrought iron an 
2 gE pha 
i example of re e thought. It is possible to 
make a field a of almost anything—the stress upon all 
cannon decreasing rapidly as the calibre diminishes. 
Gustavus Adolphus of Sweden, necessitated by his poverty, 
su ed im making guns that did some service in 
Germany, of wooden staves encircled by leather hides put 
on wet and shrunk by drying, and it would seem almost 
as rational to advocate a return to these very cheap 
materials, as to pro} in our days to go back to bronze, 
a material of whi even Colonel Uchatius himself would 
admit norifled of much r calibre than that of the old 
French rifled field-piece could by any possibility be con- 
structed, even by his assumed new process, so as to have any 
endurance. In steel, or in wrought iron and steel com- 
bined, we have the materials of which we can construct 
guns of a magnitude and stre’ to which no limits have 
yet been found. For light calibres the cost of the pro- 
duction of steel or of wrought iron is cee 
as small as would be that of guns of bronze produced by 
the Uchatius method. Why then should we adopt an 
inferior material, and one so inferior that every artillerist 
must confess he could produce from it nothing but small 
guns of the very lowest calibre ? 

Austria has long been ill advised as to the construction 
of her weapons. Her ancient military conservatism 
prevented her seeing the advantages of breech-loading 
small arms, and Sadowa was the cost at which her obtuse- 
ness was removed. After 1866 came atime of reaction, 
and she involved herself in cost and difficulty with Baron 
von Lenck and gun-cotton field batteries. She had better 

use and look well at what d and Germany have 

one and are doing in steel and iron cannon, before she 
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again burns her fingers with Colonel Uchatius and his steel 
bronze. 


STEAM ENGINE PERFORMANCE. 


To calewlaie the relative merits of any two steam engines 
it is necessary to use some common standard of efficiency 
which will apply te both. The best possible standard of 
the kind is the weight of steam used to produce one-horse 

ower. A second standard is the consumption of fuel per 
indicated horse-power; and a third is the consumption of 
fuel per useful horse-power. It is obvious, however, that 
the first is by far the best of the three standards up to a 
certain point, because it eliminates the performance of the 
hoilers, which ought always to be calculated independently, 
because their efticiency has nothing whatever to 
practically with the merits or demerits of an engine. The 
use of the indicated horse-power as a factor is only objec- 
tionable under rare conditions. It is the true measure 
of the steam used, on the one hand, and on the other, it 
is in most cases extremely difficult to say how much of the 
work of an engine is useful and how much is not; and it 
would not be fair to tax an engine with defects proper to 
the machinery which it drives. In a few cases, however, 
the internal losses caused by certain systems of con- 
structing engines may become important. Thus, it can 
hardly be disputed that more power is required to work a 
compound engine per se than is required to work a single- 
eylinder engine; and in the case of a quadruple cylinder 
engine, such as that described by Mr. Adamson in his 
paper read before the Iron and Steel Institute during the 
recent meeting of that body, it is not improbable that the 
internal resistance of the engine represents a considerable 
loss as compared with that inseparable even from a simpler 
form of engine. We shall content ourselves with referring 
to this circumstance, because with our proves knowledge 
of the quadruple engine we can say nothing on the subject 
of its internal resistance with precision. It is also usual 
in carrying out comparisons of the kind under considera- 
tion to disregard questions connected with the workman- 
ship or cost of the engines. It is very seldom that the per- 
formance of comparatively imperfect steam machinery is 
made the subject of investigation at all; and as it is only 
the more economical engines that are put through their 
paces, it may be safely assumed that the workmanship and 
design are always good, For these reasons, we may in all 
cases confine our attention strictly to determining how 
many pounds of steam are used in developing an indicated 
horse-power. Now, of two engines by different makers 
and of different design, it will be found as a rule that on 
trial one uses more steam to develope a horse-power, indi- 
cated, than the other; and the engineer who wishes to take 
to heart the lessons which such results afford will endea- 
vour to ascertain why one engine can do a given amount 
of work with less steam than another. This brings us 
directly to the proposition we are now about to put for- 
ward, which is that within certain narrow limits the whole 
difference between the performance of two good engines 
will depend solely on the quantity of steam condensed in 
the cylinders, or in the cylinders and jackets of the two 
engines. We are aware that this proposition has been 
often controverted, and that other conditions have been 
adduced as materially modifying the performance of steam 
engines. We think, nevertheless, that we can show that 
our proposition is obviously true in practice. 

It is very easy to show that if steam were uncondensable 
by any cause save the performance of work, it would be 
possible with not excessive pressures or rates of expansion 
to obtain an indicated horse-power with about 9 |b. of 
steam. Experiments carried out by Messrs. Donkin some 
few years ago with a compound engine went to prove that 
it was possible in practice to obtain an indicated horse- 
power with about 15 1b. of steam, Mr, Crampton has 
stated that he got a horse-power out of 18 1b. of steam. 
Professor Rankine states that the engines of the Thetis 
gave a similar result with about 11 Ib. of steam on a short 
trial. These figures show the best performances with 
which we are acquainted. We shall, we think, not over- 
state our mm we say that the best engines ever con- 
structed and now at work require at least 15 1b. or 16 Ib. 
of steam to produce a horse-power, while the majority of 
really good engines are using from 18 Ib. to 23 lb.—that is 
to say, from two to two and a-half times as much steam 
as they would require were it not for waste. What is the 
cause of this waste? We assert that the difference in 
waste between any two engines is almost entirely due to 
the relative condensing powers of the cylinders. Some engi- 
neers argue that it is due to other causes, Let us endea- 
vour to discover what these other causes may be. 

In the first place, then, we have to consider the relative 
efficiency of the condensers of the two engines, If the 
back pressure is high, then for the same weight of steam 
the indicated horse-power will be less than if it is low, 
ceteris paribus, But it must not be forgotten that we are 
now dealing, not with the absolute performance of steam 
in one engine, but with the relative performance of two 
engines, and our experience, derived from the inspection 
of hundreds of diagrams, goes to prove that between any 
two good engines there is never } lb, per square inch of 
difference between the back pressures. exhaust ports 
are always large in such engines, the e to the con- 
denser direct and ample in its capacity, and the vacuum 
seldom varies from 25in. or 26in, Two cases present 
themselves, and may be used for the purpose of illustration. 
In one, an engine working up to about 130-horse power, 
with a vacuum of 26in. and 76 lb. absolute pressure, used 
254 lb. of steam ; in another, with pressures almost iden- 
tical, the engine indicating about 203-horse power, the 
consumption was 214 lb. The back pressures in these 
ines are as nearly as possible identical, and the cards 

th cases are very good. It is obvious that there was 
nothing in the back pressures to aceount for the difference 
in efficiency here, e engine—the least economical—was 
expanding twelve to thirteen times; the other was expand- 
ing six times only. We repeat that, although the amount 
of back pressure may and will vagy Byyed the 


en. 
in 


results obtained with any given engine, yet that in practice 
the difference in the 


baek pressures in any two engines of 


an economical type is so small that it totally fails to account 


for the difference in the performance of a pound of steam 
in the respective engines. Before taking leave of the con- 
denser, we may point out that the quantity of work done 
by the air-pump in no way modifies the question at issue. 
Be the air-pump resistance great or small, it is all measured 
by the indicator; and with indicated power alone we are 
now dealing. 

The next possible source of loss, for consideration, is 
leakage ; this may be very quickly dismissed. No one 
subjects an engine to test unless he is convinced by experi- 
ment that the piston and valves are all tight. The leakage 
in any good engine is very small, and the difference in 
a between any two engines of the kind will be 
found infinitesimal. Friction and wire-drawing are put 
forward as sources of loss; once more we assert that the 
loss in good engines from these causes will be very small— 
the difference in the amount of loss in any two engines 
will be quite insignificant ; imperfect action of the valve 

ear will modify the results, but in good engines the 

oleh desis usually very perfect, and we can assure our 
readers, incredulous as they may be, that within compara- 
tively wide limits, the efficiency of steam is very little 
affected by suddenness of cut-off or sharpness of angle in a 
diagram. The difference in efficiency due to the action of 
the valve gear will be found, in practice with the best 
types of engine, to be very small; thus, the difference 
between the efficiency of steam in a Corliss engine, and in 
one with a Mayers’ slide is, as regardsthe valve gear, quite in- 
significant. We have now, we think, gone over every 
source of loss of efficiency referred to indicated horse- 
power that we can call to mind apart from cylinder con- 
densation; and, at the risk of being charged with wearisome 
reiteration, we state once more that the difference in the 
modifying effects of these causes on the action of steam is by 
far too minute to account fcr the wide difference in the per- 
formance of different engines of varying—or possibly of 
the same—type ; and this being the case, we are driven, 
perforce, to the conclusion that one engine is more or less 
economical than another in almost precisely the ratio of the 
condensation in the cylinders of the two engines. 

We shall not stop to say anything here of the phenomena 
of cylinder condensation, as due to the influence of the 
condenser, Apart from this, however, there is another 
kind of condensation which is too much neglected; we 
alfude to that proper to the radiation and conduction of 
heat from the cylinder and valve chests and steam pipes. 
A few rough experiments have been made, which go to 
prove that in a well lagged engine the whole loss from this 
cause amounts to about 1 per cent. of the steam passing 
through the engine. We beg leave to doubt the accuracy 
of this conclusion, and we believe that the conduction of 
heat from a cylinder to a bed-plate alone may condense 
quite 1 per cent. of the steam passing through the engine, 
to say nothing of that due to loss by radiation. Be this 
as it may, however, as the clothing of cylinders and steam 
pipes is always well done in economical engines, it is 
evident that the loss from these causes must be almost 
identical in any two engines, and the difference will not 
account for the difference in the consumption of steam by 
any two engines. 

e know, however, that wide differences exist, and this 
difference can be accounted for in no other way than by 
assuming that the engine which uses most steam suffers 
most from cylinder condensation. We used this argument 
in our impression for September 17th, in speaking of Mr. 
Adamson’s engine. We then pointed out that if the con- 
densing power of cylinder surfaces varied as the squares of 
the temperatures within the cylinder, the use of four 
cylinders instead of one should effect a saving of three- 
fourths of the steam required by a good lp ea “pypasar 
engine, which appears to us to be manifestly absurd; and 
from the fact that Mr. Adamson’s engine was not more 
economical—on his own showing—than other engines with 
one or two cylinders, we argued that the condensation in 
a cylinder does not vary as the squares of the tempera- 
tures, and that the use of a multiplicity of cylinders to trap 
or catch heat which would otherwise fly to the condenser 
is an expedient of, to say the least, the most doubtful value. 
We referred, we may add, to the squares of the tempera- 
tures because it is commonly stated in text-books that the 
rate at which heat traverses a plate varies as the squares of 
the temperatures; consequently, the weight of metal 
heated and cooled at each stroke would vary as the squares 
of the temperatures within the cylinder, or rather, as the 

uares of the differences of heat. But the facts go to 

ow that this rule does not hold good in the case of steam 
cylinders, and it appears that there is good reason to 
believe that whatever is ga‘ned by the heat trap system is 
lost by the extension of surface, which of necessity is one 
of its practical concomitants. . 

If we are asked why it is that one engine should suffer 
more from cylinder condensation than another, we shall be 
compelled to confess that beyond a certain point we do not 
know. When we find two engines with good d ’ 
good vacuums, and working at much the same pe age 
pressure and rate of expansion giving different results, we 
are, for the moment, at a loss; not because the phenomenon 
is inexplicable, but because the explanation cannot be 
found without a very close and careful inv tion of 
all the circumstances of the case, It is well known 
that engines identical in every respect seldom give 
identical results. We do know that certain effects 
always follow certain causes however. Thus extreme 
ranges of expansion are always accompanied by a 
large amount of cylinder condensation. Wet steam 
brings about a similar result. It is by no means impro- 
bable, that in some obscure cases the evil must be 
sought in the metal of the cylinder itself. It is a 
mistake to assume that all cast irons are alike in their 
powers of taking up and giving out heat; and any engin 
the 
give better results than one of which the specific heat of 
the metal is high. We do not mean to assert that this 
fact will e widé variations in economy, but the point 
is one worth notice and investigation. 





e 
linder of which has a small capacity for heat will. 





THE VANGUARD, 

Tue decision of the court-martial on the officera of the Van- 
guard was pronounced on Wednesday morning. After giving a 
summary of the causes which led to the loss of the ship, the 
Court go on to say :—“The Court adjudges Captain Richard 
Dawkins to be severely reprimanded, and to be dismissed from 
her Majesty’s ship Vanguard, and he is hereby severely repri- 
manded and so sentenced accordingly. The Court adjy 
Commander Dashwood Gouldie Tandy, and Navigating Lieu- 
tenant James Cambridge Thomas to be severely reprimanded, 
and are hereby severely reprimanded accordingly. The Court ad- 
judges Mr. Robert Brown, chief engineer, and Mr. David Tiddy, 
carpenter, to be reprimanded accordingly. The Court imputes 
no blame to the other officers and ship's company of her Ma- 
jesty’s ship Vanguard in reference to the loss of the ship, and 
they are hereby acquitted accordingly.” We see no reason to 
find fault with this decision, which appears to be fully justified 
ty the facts. From first to last after the collision took place 

ere was a want of energy and presence of mind shown by all 
on board both ships. The paramount object was to get the 
crew safely out of the Vanguard, and no attempt whatever was 
made to overcome the leak or tow the ship into shallow water, 
The officers of the Vanguard acted like brave men, but they 
also acted as though they had no intelligent perception of the 
possibilities which would have suggested themselves to men 
possessing a very moderate degree of engineering ability. It 
may be said that captains and officers are not necessarily engi- 
neers. It is a fact, however, that the use of steam machinery 
is leaving us without sailors, and it ought to give us engineers 
instead. We venture to think, however, that sailors of the 
pre-ironclad age, could not have abandoned all hope of saving 
a man-of-war in three quarters of an hour after she was in colli- 
sion with another vessel. 


TRADE WITH JAPAN. 

Tur following extract from the report of the British consul at 
Hiogo, Japan, speaks for itself :—* 1 may point out that since 
the quality of Manchester goods has so greatly deteriorated the 
Japanese have become quite as particular when making their 
purchases as the Chinese, which here, as elsewhere, prejudicially 
affects trade by curtailing business. The consumptive power 
of these ports for cotton goods is remarkable, for hardly a native 
steamer arrives from Yokohama without bringing purchases of 
some kind or other made in that market, many of the Osaka 
merchants, unfortunately for importers here, having reverted to 
their old custom of replenishing their stocks from Yokohama, 
where they consider there is always a greater tield for selection.”’ 
If English manufacturers cannot profit by such a lesson as this, 
they deserve to be cut out of a good market. 


SCARCITY. ' 
Terr are few industries dependent in most part upon the 
artisan or the handicraftsmen, or, indeed, the workman who jx 
but a degree removed above the lowest round in the ladder, in 
whieh as much labour is forthcoming as can be profitably 
employed ; and there are many in which the supply is largely 
within the demand. The effect of short working hours and 
of the Factory and Workshops, and Elementary Edueation 
Acta, have, together with emigration, combined to bring about 
this result. The metalliferous trades are nearly all experiencing 
the effects of these combined influences. Few of them are not 
working at the top of their bent, yet are unable to send away 
an of goods equal to the average of former years when 
fewer hands were employed; and it is a misfortune that a higher 
scale of wages seldom issues in more work. The workman 
believes that he benefits by the scarcity of the products of his 
labour, and if higher wages enable him to live whilst he spends 
less time at his craft, he will toil in proportion. The check to 
building operations which was brought about some time ago by the 
very high price of materials and large wages, yielded to the 
great profits which certain of the mining and collateral industries 
produced two and three years since ; and now the building and 
its allied trades are in great activity. A singular manifestation 
of the demand in excess of the supply has come about in rela- 
tion to bricks. Nothing like the quantity of bricks wanted can 
be got for any money. The scarcity has no doubt been accele- 
rated by the revival in coal mining enterprise, which the higher 
vices stimulated, since very many bricks are being used in the 
ining of pit shafts, and there are important colliery sinkings 
which are now wholly at a stand because of the want of bricks. 
Alike as to brick-making and numerous other processes of 
manufacture, the ish nation will have to awake to a higher 
sense than it now holds of the value of machinery in supple- 
menting and replacing human toil. 


TASTE. 


RecrNtLy we made known that certain of those English hard 
ware manufacturers who are engaged in the japan trade were 
doing a good business in making japanned goods for Japan 
based upon Japanese . We now note that the 
newest goods which are going out from the manufactories of 
those japan firms who lead the trade in art products, bear the 
stamp of new taste as to embellishments upon products required 
for use or ornament upon the table. This is seen, not alone in 
the conventionalised Japanese designs upon some of our most 
modern fictile goods, but expensive tea trays of papier maché 
and some costly coal boxes made of japanned iron, are all 
ornamented upon Euro) ised Japanese designs. Flat surfaces 
with a narrow border, which have for so long been thought 
correct taste, are now giving way to illustrations from still 
nature and natural history. Firms of the longest standing are 
now resorting for suggestions to pattern books which are 
half a century old. Whether it is cause for congratulation that 
Tyrian dyes and the hues of the rose are again appearing upon 
our embellished hardwares, or whether they indicate the growth 
of a correetly educated art taste, we do not care to say ; but the 
evidences, r+ ton in connection with others which wear a political 
hue, are decidedly noteworthy. We may even yet get back to 
“ Abraham in red, sacrificing Isaae in blue, upon a green altar, 
with a black ground.” 








THE restoration of the Tuileries seems to be 
rs om According to L/Art, the project that ¥ poly 
opted as to its future destination is as follows :—(1) Thatit 1 
be united to the Louvre by two large galleries so as to form an 
addition to the great national museum. (2) That the national 
collection of modern pictures now in the Luxembourg shall be re- 
moved to it. (3) That is shall form the vestibule to an immense 
construction in which shall surpass in every respect the 
Sydenham, M. Alfred Mounet and several of 
ch architects are of opinion that the restora- 
tion of the that still remains standing i le. It 
only constructions that were 


seri 


mae a the comphanines tentt The walls of the fatade are in 
. year, iteelf, are 
part preserved. 
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RAILWAY MATTERS, 

Ar a special sel masting of the proprietors of the West Clare Rail- 
ay, on Wednesday, it was resolved to abandon the line, which is 
ot yet comple 
As at present arranged, Sir Stafford Northcote, the Chancellor 

of the Exchequer, will visit Middlesbrough next Tuesday and 

Wednesday, for the purpose of laying the foundation-stone of the 
ees graving dock, about to be constructed by the Tees Conser- 

vancy Commissioners. The Middlesbrough Corporation purpose 
giving the hon. baronet a complimentary banquet on Thursday. 

THE iron bridge across the Mississippi river : fg Kansas, 
recently illustrated in our pages, has been f oP Five 
engines and tenders, with an te weight o 250 ts tons, were 
used in the test, and under this trial there was a deflection of but 
lgjin. Master- mechanic W: illiams, of the Atchison and Nebraska 
Railroad, ran the first engine across the bridge, carrying the bridge 
officers, press reporters, and prominent citizens, The bridge is now 
ol nm for traffic. The Kansas City, St. Joseph and Council Bluffs, 

‘hicago, Rock Island and Pacific, and Hannibal and St. Joseph 

am will run beth goods and passenger trains across, From thirty 
to thirty-five trains will cross the bridge daily. 

THE Pennsylvania Railroad Company have determined that here- 
after premiums shall be paid to engineers and firemen on all lines 
operated by it according to certain specifications. Monthly pre- 
miums to engineers a firemen showing best results for ing 
month will be 20 dols. and 10 dols. respectively ; annual pre- 
miums doving best average results for preceding year will be 100 
dols. and 50 dols. respectively for first premium, and 7 dols, and 
37°50 dols. respectively for second premium. No engineer or fire- 
man owe rules or neglecting duty will be entitled to premium 
for the month in which such misconduct occurs. In such cases the 
premium will be paid to the man showing the next best results, 

ON the 31st December last 8749 miles of double or more lines, 
and 7700 miles of single lines of railway were open for traffic in the 
three divisions of the United Kingdom. The additional railway 
accommodation created during the year amounted to 62 miles of 
double or more lines, and 305 miles of single lines. The distribu- 
tion of the lines in the three divisions of the kingdom on the 31st 
December, 1874, was as follows:—In England and Wales, 7193 


miles of double, X&c., lines, andl 4429 miles of single lines. In Scot- 
land, 1048 miles of double lines, and 1652 miles of single lines. In 
les of si _ 


Treland, 508 miles of double, Xc., lines, and 1619 
lines. It must also be noticed that many of the princi; val Eng 
lines are increasing the number of thelr lines of rai = 
companies returning, on the 31st December, 1874, a Tength of 119 
miles of three lines of rails, and 94 miles of four lines of rails, 

Tue borings for the new bridge to be built over the Clyde to the 
west of Broomielaw for the Caledonian Railway have com- 

menced. The centre of the roadway of the Caledonian viaduct 
will be 117ft. Gin. from the west side of the Broomielaw Bridge, and 
at this distance westward on the north side of the river, = just 
outside of the steamboat wharf, a boring was commenced last 
week. This will be the site of the north p pier of the bridge, and 
there will be three other piers, two in the river and one on the 
south quay. north pier in the river will be opposite the 
second aad from the north side of Broomielaw Bridge, and the 
south pier opposite the second pier from the south of mielaw 
Bridge. This will leave a clear opening in the centre of about 
190ft. in width. The water space between the steamboat wharf, 
and the north pier in the river will be about 90ft. or L0Oft. in width, 
and the similar space on pooge side will be about 115ft. in width. 
The bridge will be about al = and so high above the river as 
to leave a clear headway above high-water level of not less than 


32ft. The railway will be carried over Clyde- in such a way 
as not to diminish the width of the roadway The span of 
the arch on the north side at Broomielaw- place will not be less 


than 85ft. in width. The only work yet done is the boring for the 
north pier, which has been put down some distance, and the others 
will be gone on with in succession. This part of the work is being 
done for th the Caledonian Railway Company by Mr. James Pollock, 
ie, 
A TEST was recently made on the Michigan Central Railroad of a 
method of ventilating passenger cars, of which Messrs. Winchell, 


Durham and Co., of Chicago, are the proprietors. The trial was 
made with a car built by this firm for the ex god of exhi- 
biting and testing the merits of this particu of ventila- 
tion, and the results are as very sati fact A 





7: 
mt railroad men were present on the occasion and 
witnessed the experiments. The arrangement consists of an air- 
chamber extending the entire length of the deck or dome of the car 
roof. This chamber is of the same width as the deck, and about 
din. deep, and has at each end a hood about 6ft, long and 18in. 
deep, the mouth of which is covered with fine wire gauze. In 
each hood is a cut-off for “Te the quantity of air admitted, 
and which can be o by a rod from the inside of the car. 
are p along the bottom of the air chamber for ad- 
mitting the air into the car, and are alwayskept open. In summer 
the forward cut off is kept open and the rear one Teena. A current 
4 air, when the train is moving, is thus constantly forced ——— 
be tting into the ch , and through the registers into the car. 
The registers being directly over the centre of the aisle, the pas- 
— are not annoyed by the crane t. In winter the front cut off 
osed and the rear one opened, the air chamber then acting as 
an exhaust—sufficient fresh air being supplied from other sources, 
The condition of the car thus ventila as compared with the 
others of the same train, showed that the device worked well. 
There was no athe ss from cinders, and the cigar smoke 
passed directly from the smoker's lips to the windows and out of 
the car. As it rained d most of the trip, there was no dust; 
the'deflectors kept the rain from — in at the windows, and 
the ci were seen i outside of the wet de- 
flectors showed how well they were peat 
THE railway from Kobe to Osaka,{Japan,—20} miles—was opened 
for passenger traffic on tha eh Mga ie, 80 — the line has not 
poet Qe wp Parcels and ve been carried for 
and the receipts show a ceate increase amounting 
bythe ite (ap ee pete ag ed per week. 





ition by steamers, for » with the 
railway between abe and Osaka is rapidly taking Waetlite as 
the of country e more Y iole of the advantages 
of time and punctuality. The line is worked with great credit to 
the Japanese and all |, and no ent causing injury to 
a single passe’ has occurred since it was Most of the 
subordinate officials are Ja) og The engine-drivers, but not the 
li LS ee eee brid, idges, t hat tee 
ine, Ww include river bri and 
some heavy earthwork, appear to have been constructed with care 


_ are 


and money, 


the line belny spec op ta Kine ben the non line. With ih the 
object of connecting the port on the north coast with 
and the Bay of 
line of railway 
from Kioto ad Ota to Shiotsu and 
that further surveys mn pees Se ¢ lake towards 
wool = wants tion, ter — romp Aes the}joining of Kioto'and Tokio 
& cen tracts of coun 
sdk ta nat of nthodd coated tion, Traffic 
May 11th to December 3 1874 :—Number of passengers, 
505,733 ; receipts for same, 135,440 3 parcels and »—hum- 
of 15,771 ; receipts for same, 3115 dols. ; 
samount for same, 289 dole. yor tipeig en 
was opened for passenger traffic on 
on 1st December same year. my, 


4, and for 





NOTES AND MEMORANDA, 
Dr. Pracnp.er finds that in ery be mixture of | 
snow and sul; uric acid, the latter abould of 66° G'S yer sent in 
strength, and should be mixed with snow in the 


deg, C 
THERE i is now at Kioto, Japan, an exhibition consisting princi- 


pally of objects of in ous manufacture. The Mikado exhibits 
some fine Tnequer wi One of the curiosities of the exhibition 
consists in models of the ships of war in which Taikosama invaded 


the Corea in the sixteenth century. 

A sERIESs of tables has been published by the glass manufactory 
of St. Gobain, illustrative of the changes in the price of glass. In 
1702 the price per square metre of glass was 165f. ; in 1802, 205f. 
per metre; in 1835, 127f. per metre; in 1856, éif. per metre ; 
in 1862, 478. per metre; and in 1865. 60f. per metre, 

ELEcTEio science occupies a place of no mean importance in the 

room is set apart as a battery- 
wah te nee in sets of 60 on rough 


prs deo tables, are manipulated a current to any part of 
the stage, so as to direct the electric fe light upon any point of the 
scenery. 


A SAMPLE of condensed milk, weighing about 1 ewt., has been 
exhibited at the rooms of the Society of Arts, and an interes i 
experiment made thereon. This h picce of solidified flui 
was prepared by Hooker's process. It had been exposed to the action 
of the air for four years and three months, yet its quality was still 
so excellent that in a few minutes it was resolved, by churning, into 
good fresh butter. The trial was only one of a series made at the 
International Exhibition, South Kensington, and elsewhere. In 
each case the same satisfactory results were obtained. 

Tue following list shows the annual average number of wrecks 
on the coasts of the United Kingdom reported from June, 1854, to 
June, 1874 :—1854, last six months, 458; 1855, 1141; 1856, 1153 ; 
1857, 1143; 1858, 1170; 1859, 1416 ; 1880, 1379 ; 1861, 1494 ; 1862, 
1488’; 1863, 1664 ; 1864, 1390 ; ; 1865, 1656 ; "1866, 1860; 1867, 
2090 ; 1868, 1747 ; 1865, 2114; 1870, 1502: 1871, 1575; 1872, 
1958 ; 1873, first six months, 967 ; ; 1873-4 1803 ; making a total 
number of wrecks in twenty years of 31,168, representing at the 
least the actual loss of forty millions sterling; and what is still 
more lamentable, the actual loss of 14,457 lives from these very 


shi ks, 
'o test whether calico goods are 
ee alizarine the follo met 
the eh y She solution of potassic permanganate and 
then t ith madder extract, the prints 
are we reddi in while if artificial alizarine has been ‘used, a pink 
Successive treatment with ic bichromate and 
nitric Seen ¢ almost Ae gpa, B vemgsy 04 rinted witl? madder 
extract, while a pink, as before, is to be seen when artificial alizarine 
has been used. Dipping samp les which have been thus treated for 
two minutes in boiling soda- = of 18 deg. B., and then in HCl of 
20 deg. B., and washing, the artificial alizarine appears clear yellow, 
the madder extract dirty orange. 
THE importance of preserving the wholesomeness of water kept 
on ships, especially on lee voyages, has led Prof. Kolbe to 
a series a ton experiments by filling good water in new om and 
adding te some of them smal! quantities of salicylic acid, 1 gramme 
to 20 litres of water being the maximum. The experiments were 
made during the winter, and the barrels were therefore kept in a 
heated room. to a letter received from Prof. Kolbe the 
experiments have so far been pone pa for the p = 
giving the experiment a more practical shape a number of 
were filled in a similar manner, and sent out oe 
of June, on board of a ship, which has from Hamburg on a 
year’s cruise. At the expiration of this time the water is to be 
examined and the final results will then be published. 
Ir will interest our readers- ~ says the Indian Daily News—to learn 
- a lex Tel ography —that is, the art of sending four 
——_ two in each Grrection, simultaneously, means of one 
as this week been accomplished on the Railway 
7 ln The system which Mr. Winter, the telegraph engineer, 
invented in March last, proved perfectly successful on eighty — 
of line, and its extension to lines of greater aa is en B 





—_ with madder extract or 
ods are given by J. Reber. On 





question of additional condensers and wets The prin 
of send two messages ak Tak foane direction, 8 
was successfull 


which this quadruple system de worked 
between Salem and Madras on’ the ‘16th of April but 
unfortunately other duties prevented Mr. Winter carrying out the 
duplexing of this principle until the last few days. 

IN a memoir recen mh peng M. Van der Mensbrugghe inquires 
if statical electricity produces, like heat, variations in the contractile 
foree of liquids. in the first part he gives a ae of researches, 
preceding his own, which have treated of the relation of static 
electricity, if not to superficial tension, at least to the cohesion of 
liquids, which é is intimately connected with the contractile force. 
He finds only two conclusions distinctly enunciated ; the first by 
Erman and by M. Brunner, according to which static electricity 
exerts no action on the cohesion of a SS the peo affirmed by 
M. Plateau, that capillary forces do diminution 
under the influence of . From =o it “‘hoald follow that 
the tension of a good nt liquid remains the same whether 
the liquid be electrified or not. 

PROFESSOR LIELEGG gives some details of the method by which 
Japanese damasked metal plates are manufactured. From thirty 
to forty thin sheets of gold, silver, copper, and different alloys are 
placed one upon another in a certain order and welded together by 
the edges so that the whole forms a single thick =. By the aid 
of awls of different forms, conical or p’ this plate is then 

with holes the sides of which appear, in consequence of the 
yt tig = a ee -- 

squares, or ond Solling e plate is then submitted alternately to 

hammering and rolling it becomes very fine and the holes have 


etely disappeared. Th concentric figures th itch: 
at ¢  eanee Shae thas thele pemiaiionn te me fpr epee 
is an almost innumerable quantity of s t, broken, and oblique 


ieee, which do net evens end extcthen, are distinguished a 
variety of colours varity which ean besil farther by 
steeping in certain acids. 
Tuer telegraphs of Russia may be divided inte four classes :—The 
Stateline; that worked he ee gee companies; the Anglo-Indian 
and those worked ividuals, On the Ist January, 
1873, the extent of the system owned by the State was 53,448 
with 103,330} versts of wires, and stations. At the end of the 
year, the extent of the lines pot Rene ee — that of 
the wires by 22614 versts, and the number ~ os 
m connected the railwa 


syste’ with whersis7 4 

at the commencement of eet an “— of 1 a 38 versta, wi maith 24,608 24,606 
versts of wires, and 681 sta’ the course of the year the 

Fhe lnor nes ineronanl by #500 vattte, endl hatot tes wiverty 

versts, and the number of stations by seer On the Ist Jan , 1874, 

the aed 08 ott line had an extent of 3407 versts, ‘with TORS vera 


53 stations. At the same the by 
private individuals had an extent of 3244 MH: with versts 
of wires, and 20 stations. These » give a total of 

72,3483 versts for the lines ; py us vests of ite ad 10 
stations. There were besides, at ee « Fag ~ it oe 
offices forwarding The countries 
Sosiand the 1 number of eauennetae wor ~~ a 

; os , and France. In 1873, the recelioée frean 
the 029 roubles (£740,804), 


per cent. return & th preceding year, Mery 
= 4 e which Was 0} be 


Out of we rl balance of a sh aioe 


oT 0°66 mile, 


ee acid to 1°097 snow. This mixture pote ol 


0 es 0 EA. 


THE French Government are 

in | ing a canal which the of the wenger yf pean vow 

as a remedy for the phylloxera. oe ae 000 omen million 
eS ee acres of vine 
lands, which will yield iy, whines dollars anewsaliy. 
| Avrer a strike of nine weeks, 250 turners and fitters at Dobson 
and Barlow’s, machinists, Bolton, have gone back to work. Sixteen 
of the men are to have an advance of 1s, a week, and forty-eight 
2s. a week; the remainder are to work at the old rate and be 
advanced as the firm think proper. Two was the advance 
asked for originally. 

By a United States statute of March, 1875, a penalty of 200 dols. 
or six months’ imprisonment is attached to permitting cattle to run 
on national lands, and to break down trees and hedges. The un- 
lawful cutting or wanton destruction or injury of ‘‘ any timber 
tree or any shade or ornamental tree, or any other kind of tree” 
on the lands of the United States is punishable by 500 dols, fine or 
a year’s imprisonment. 


ject for construct 


PHOTOGRAPHIC art has recently been advancing with rapid 
strides among native artists in India, and is likely to be still 
further develeped during the Mo of the Princeof Wales to that 
country. Some of the leading na‘ ee ve organised 


an elaborate scheme, under which ‘‘p! pro- 
ceed to and take views of all the places on interest which the 
Prince intends to visit. The te ee be struck off in a cheap 
form, and the pictures thus circulated among the natives. 


THERE are only three manufactories of tin-plates in the United 
States. One of these—the Iron-clad Can Company, of New York 

makes only extra sizes; the other two, however, make the 
regular sizes, and come into competition with foreign plates. 
These are the United States Iron and Tin-Plate Company, and 
Rogers and Burchfield, of Leechburg, Pa. Both of these firms 
have, it is stated, sroved that tin- plates can be manufactured in . 
America of as good quality as any coming from abroad. 


THe Centennial Board of M. has issued a set of compre- 
hensive rules and regulations for the guidance of exhibitors in the 
machinery departnient. All articles for exhibition in the machinery 
building will admitted from January 5th to April 10th, 1876; 
all heavy and bulky must be sent up by April 2th, and 
all other not later than May Ist. Manufacturers of steam hoilers, 
after notifying the Bureau, are required to éeliver their exhibits 
before March, 1876, all of which gen be previously subjected to a 
hydrostatic test in order to be accepted. 


THE Hiogo Gas Company ——- Be ons ——— of its plant in 


September, upon a piece of ground from Government, 
adjoining the > doreige ney my a Meni Council made a 
contract with the ponreny tor fhe Bente he public lamps, 
which is being satisfactorily pe is a very great improve 


ment on the former kerosen sit Tampa. Many private houses are 
also supplied. Offers have been made by the company to fight 
the native town, Government offices and railway stations, but 
central Government refuses to allow pipes to be laid eat the 
streets, and the matter is therefore inabeyance. The gas produced 
‘is of excellent quality and supplied to private consumers at 4 dols, 
per 1000ft. 

Coa of good quality, as well as gold, silver, copper, and other 
minerals, is a_i rosy Porn orn Sete of The 
mines in the district number, cml teaestapaiaeatmenetee 
local Government, 59, Out ‘of this number only six — 
and with the exception of two coal miner which are at present not 
worked, their yield is gold, silver, and copper. Phy hm. Ikouno a gold 
and copper mine is worked by t of the 
Japanese Government, and the caine of the yield omounta to from 
20,000 dols. to 25,000 dola, per month. As soon 
machinery is in working the yield of that far te will be con- 
siderably larger. It is to be regretted that as the Japanese 
Government will not t the employment of foreign capital, 
these sources of wealth remain at present undeveloped. 

WE learn from the Hiogo and Osaka Herald that a telegraph 
is to be opened at Otsu, the head of Lake Biwa, at the beginning 
of this year. It is contemplated to connect Sakai, near Osaka, 
with the other portion of the aie system. The line to 
Hakodate has been rem te ee ick answers 
to telegrams forwarded from Kobe to that port have 
Other extensions are Sen 2 





from the telegraph office has 
department, the sender having to prepay the charge. The linesare 
largely availed of both by natives and foreigners, the charges for 
telegrams forwarded by Japanese being considerably dispropor 
tionate to foreign written messages, The earnings for the past 
becoming much mare skilful a yens, The ey appear to be 
— much more skilful in the receiving and forwarding of 
This is ly so as concerns native work. 
aie han American has invented a new method of i Palo at ang 
which is well spoken of by American journals, 
rolled into the required to make a sallow ie 
two sides with top and bottom of half circle. 
exterior or nape pate, gp $e os ene be Sete 
is heated in the usual manner, and before 
be abe ‘ehnkoeal into the interior or 
hich mandril is held in position by being attached 
= or chain, the other end of which wwnie 
falls behind a notched rest or brace 


Se eat Serre 
manipulation in the successive use of smaller 
grooves in the rolls. | petite per ynn 4 it is 

-saw, and by ene movement cut A wong tony 


ess of uniform size 
Gusmmeeed ‘thd chamfering machine, | sean 


nuts can be manufactured much cheaper 
the old methods; they are stronger, 
— and thus more of them obtained from a 


hotel in the world is said to be the Palace 
is nearl i 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 
3114. Imp in hinery for Currixc and Spiittine Woop and 
ee substances, Frederick Holmes and William 8. Hopkinson, Hill- 
Peckham, "Surrey. 
S116. As An improved Sayevr GARMENT or Fioatine Vest, Charles Le Sueur, 
King-street, St. Helier, Jersey. 
$118. ,Jmprovements in Warcues, Benjamin Joseph Barnard Mills, 
London. — A communication from Henri 
pre nt Bienne, De Berne, Switzerland. 
3120. A new or improved ‘mode or means for the PRESERVATION of ALI- 
MENTARY SussTances, Edward Griffith Brewer, Chancery-lane, London. 
—A communication from Albert Emmanuel Aubert, Paris. 
3122. A new and improved method and apparatus applicable to Prano- 
FORTES and — STANDS for TURNING over the Leaves of Music, 
Al South gs, London.—A communica- 











tion from Emile Henri Demaret, Paris. 
3126. Improvements in Hogs, William Robert Lake, Southampton- 
. ae communication from Moses Johnson and Moses 
Lockhart, New York, U.S.—6th September, 1875. 
3128. Improvements i = tubular water circulating Fire-Bars, and connect- 
ing bearers for same, Robert Joseph Ellis, Liverpool 
3130. Fo eit in STEERING APPARATUS, Henry Edward Lester, jun., 
rge Hallett, Victoria-docks, Essex. 


hi 


3186. Improvements in Dressinc Casgs and other boxes or cases, Samuel 
Perkins and James Clark, Gerrard-street, Soho, London. 

3188. Impr ts in and ected with WarTrer-cLosets, URINALS, 

tus in which water is con- 

sumed, contained, conveyed, or controlled, Andrew Ferrier Shanks, 

Renfrewshire, N.B. 
3190. Improvements in rotary cutters for Currinc or ORNAMENTING 
Woep, Boyer, Ivory, and other hard substances, William Clissold, Cain- 





Cisterns, Barus, VaLves, and other aj 





cross, Glou re. 
3192. Imp ts in the facture of Bricks and Tries, and in the 
= soe or apparatus employed therein, Franklin , Brosely, 
3194. ts in Ha 





and TemPeRino Umpre.ia Rip WIRE, 

either solid or paragon, Joseph Robert Wright, jun., Sheffield. 

3196. Improvements in instruments for Measurine Ayoves, William 
Robert Lake, Southampton- "4 London.—A communication 
from Rudolf ‘Schneider, i near Rossitz, Moravia, and 

Frederick William Kraft, Vienna, Austria, 1th September, 1875. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3230. Senoranaats in Seep Driwis, Alexander Melville Clarke, Chan- 
ou mean London. — A communication from William Alexander 
tock, Pittsfield, Pike, Illinois, U.S.—15th September, 1875. 

3231. Improved ior Roiiine Crimpinc Tacks, Aw.s, and 
other articles, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Henry Alexis Williams, West Medway, Norfolk, 





and Geo: 

3132. An Saopend method of Arracnive and Workixc Guns, 
to Turrets, Forts, SHiecps, or other similar structures, i = the 
CaRRIAGEs used in connection therewith, Alfred Loi Queen 
Victoria-street, London.—A communication from Alfred J Essen, 


3134. Certain improvements in the Hypravutic Brakes of Guy Cam 
r1AGeEs, Alfred Lo jon, yo Victoria-street, Loi —A comm 
cation from Alfred eo, Ea 

3136. Improvements in manufacture of SwiveLs and Watcr Keys, 
George Edmonds and Edwin Ed: ds, Bir 

= mprovements in Protective Sa#tps or VessELs, and other sub- 

merged or partially submerged surfaces, Benjamin Lumsden Thomson, 
Ingram-court, on and Thomas Connoly, Downham- 
. Kingsland, Londo 


3140. Improvements in Wasuane Macuives, Edwin Firth, Oldham. 

3142, Improvements in Grates for Steam Borer and other FURNACES 
and Fire-Boxes, William Robert Lake, S , Lon 
—A communication from Carl Schan, *Wiener-Neustadt, Austria. 

8144. Improvements in single and compound Rorary STeam ENcINEs, 
John Layng McKim, Nottingham. 

3146. Improvements ‘in Unerecias and Panasois, & and in (cases or 











sheaths for the same, John Cornelius Pp 
London. 
3148. Improved ANTiFRICTION MACHINERY BEARINGS, ye Melville 


cery-lane, London.—A communication from the Lathrop 
Antifrictionate Company, New York, U.8S.—7th September, 1875. 

3150. Improvements in the construction of Furnaces with a rotary 
inclined hearth or pan = the Popptinc of Iron and the Fusion of 
Steet, Thomas Christy, jun. Ly emery ey London.—A communi- 
BM from Charles Pernot , St. Cham: Chamond, Loire, France. 

152. Improvements in VENTILATING, and in PREVENTING Fires on BoaRrD 
a ay and in apparatus employed therefor, David Cargill, Dundee, 
Fo rfarshire, N.B. 

3154. Improvements in furnaces or tanks used in the Manuracture of 
a ro James Alexander King and John Little, Charlotte-quay, 

ablin. 

3156. Improvements in the construction of Toys, Henry Edward 
Newton, Se London. — A communication from Louis 
Schmetzer, Chicago, U.8. 

3158. Improvements in Stipe VaLves, Henry Chancellor, Salisbury-street, 
Strand, London. 

” Improvements in Crank Arms, John Shuttleworth, Keighley, 

orksh 

3162. Improvements in TrEaTING Sewace and other impure or polluted 
waters, Alexander Melville Clark, Chancery-lane, London.—A commu- 
nication from Paul — Bonard, Paris.—8th September, 1875. 

3164. Impr in th ture of VARNISH, ons, Dryers, and 
similar ¢ articlea, and in a tus for the same, William Spence, Quality- 
court, -lane, “pparat don, — A communication from Théedore 

Lefebvre, opal Lets bvre Desurmont, and Henri Gennevoise Lefebvre, 


Paris. 

3166. I tus for Sizinc Yarns or Warps, David 
Porteous and John phy sy 

3168. Hyproparuic Garments to be Usep for ACTING upon the Skin and 
bi it into am gh working order, Thomas Dale, Havelock- 

verley-road, ey, Hull 

3170. Improvements in rr 4 Power Ewyorves, John Henry Johnson, 
Lincoln’s-inn-fields, London.— A communication from Henri Sulzer, 
ag Sulzer, and ‘Jean Rodolphe Ernst Sulzer, Paris.—9th September, 

3172. An improved MitraiLtevr, Hunter —y Bere Moniew, a. e-inn, 
London.—A communication from P. Stevens, 








3174. Improvements in Heatinc Apparatus, Ben: Seeks Facer, Kingston- 
on-Thames., 

8176. Improvements in furnaces for the Prevention of Smoke and 
Economy of Fur, J h Adam Mills, Glasgow, Lanarkshire, N.B. 


3178. Improvements in HyprocarBon Furnaces and in means for Pro- 
pucine Licut and Heat, James Borland, Warren-road, Bexley-heath, 
Kent.—A communication from Robert Bel ae ag ie New York. U.S. 

3180. hey mre in ea construction of ScREW PROPELLERS, Nicholas 


3182. lange means ae and apparatus for Raisine or FLoaTING Govan 
materials, Charles 


Son matoaben or other os bodies or Thomas, 
3184. omen ane in 2 fe neem William Edward Gedge, Wellington- 

street, E Strand, Lo communication from Edmond 

Faubourg St. Matin Paris. 


Dallemagne, 


U.S.—15th September, 1875. 

3244. An improved machine and process for ComPressinec and Repuctne 
Sree: Incors, Iron Pires, and the like, William Robert Lake, 
Southampton-buil: m.—A communication from George 
Whitfiel Cleveland, Ohio, U.8.—16th September, 1875. 

a 5 a in WHEELS for wheeled v es, William Robert 

London. — A communication from 

sire Leverich, New York, | , U.8.—18th September 1875. 


P ling and novel —_ 
Paul of Giass, and in the means and apparatus, for effecting 
same, Edward Henry Cradock Monckton, shade, Northampton- 
shire.—2lst September, 1875. 











Patents on which the Stamp Duty of £50 has been Paid. 


2790. AnTiFiciaAL Fue, Robert Stene, Liverpool. —20th September, 1872. 
2806. came 4 ely Wrspow Sasites, &e., — Morgan, 


Rose-cottage, 8 rd September, 1 
=o econ y+ Rabert King, ' Welverton, hoes, —~00n September, 
2875. Heatinc and Reousatina the ar A of Arr, &c., Henry Boyle, 


Albert-square, —y -road, London. 
2920. CoaTine , John Saunders ‘an and ae Piper, Cookley Iron- 


works, near 
2801. asoom =" atctowgl Londo st Se; 
3835. Srnneino, & Samuel — Oldham — - kg EY 


26uo. seme oe for Sean &c., William Meister, Eugen Lucius, 
and Adolph Briining, Hoecht, Frankfort-on-the-Maine, Germany. —6th 


September, 1872. 
2817. Steere Sarps, William Fair, Liverpool, and William Bow, Paisley, 
wshire.—24th Se , 1872. 
1632. AncHors, Claud Martin and Hyppolite Martin, Great Winchester- 
street, London.—30th May, 1872. 
2838. Recutatine Apparatus for Liquips, Philip John — Camps- 





its terrace, High-street, Hornsey, Middlesex. — h September, 
ConTROLLING RaiLway Sicnais, John Maddock, Manchester. --26th 
yo 1872. 
2864. Macuinery for Composine and Distrisutine Typt, Charles Kasten- 
bein, Osborne-terrace, Claphain-road, 8 .—28th September, 1872. 
2949. Cuarr-cuTtinc Macnines, Frederick William Follows, John Bate, 
and Samuel Edw: , Manchester.—7th October, 1872. 


Mackenzie, Pakenham-street, London.—5th , 1872. 
2827. Wires for TeLecraPHic Purposes, Char James Adolph Dick, 
Pittsburgh, Pennsylvania, U.8., and George Alexander Dick, Cannon- 


street, —25th September, 1872. 

2831. SEwiNe Macuines, William Robert Lake, Southampton-buildings, 
London.—25th ber, 1872. 

2841, RecuLatTine as, William a Sugg, Vincent Works, Vincent- 


32, Li mu, bew Al 
2882, LUBRICATING SPINDLES, ‘Alcxander Melville Clark, Chancery- 
, London.—30th 


2992. Ronse, Desas and tg John Francis Moss, Sheffield.—10th 
2832. TRAMWAYS and CARRIAGES nA the same, gad William Hughes, 
Princes-street, Westminster. — oe 2 


Patents on which the Stamp mp Duty of £100 has been Paid. 
2941. Preservine, &c., Porators, James Torbitt, Belfast.—25th September, 


ad, Eanrtu Cuiosets, Robert Duncan, Billericay, Essex.—28th September, 


2988. ORNAMENTING FaBrRics, James Francis Wanner, Charles-street, 
Middlesex Hospital, London. 868. 

3235. Putverisine, &c., Ores, &c., Thomas Carr, Richmond-road, Mont- 
pelier, Bristol —22nd "October, 1868. 

2922. Sewine Macuives, Henry 


September, 1868. 
3072, ~~ Pits, &., Joseph Chaudron, Brussels, Belgium.—sth 


October. 

2950. CaLcintna Ores, Robert Oxland, Plymouth, and John Hocking, 
: Redruth, Corn: —25th , 1868. 

Puriryine Gas, Peter Spence, Newton-heath, Manchester.- 

ge 1868. 











Notices of Intention to Proceed with Patents, 
1778. Apsustine Spinpies, &c., Edward John Cowling Welch, Man- 


1786. Bouts, &c., Edward Davies, Atherton.—13th May, 9 

1800. ELECTRICAL APPLIANCES, Jobn Faulkner, Mancheste: 

1801. Latnes, Andrew Muir, ‘Albion Works, fiungemege, “Manchester.— 
14th May, 1875. 

1828. Deapentno Noise of Exnaust Sream, Philip Syng Justice, South- 
ampton-buildings, Chancery-lane, London.—A communication from 


Thomas Shaw. 
- os for Looms, James Wilson, Kilmarnock, Ayr, N.B.—18th 
fay, 1875. 

1850. Mrrreinc Macurne, Walter Herbert Avis, Hastings. 

1852. Keyiess Wartcues, Richard Whittaker, Eton-grove, Dacre Park, 
Blackheath —19th May, 1875. 

1864. SutpHates of Sopa, &c., William Jones and John Walsh, Middles- 

h-on-Tees. 

1867. ary Enoines, John Henry Johnson, Lincoln's-inn-fields, 

lon.—A communication from Alfred Liimmerhirt. 

1874. Reoistertnc Fares, Henry Thomas Davis, St. Donatt’s-road, New- 
cross.—2lst May, 1875. 

1880, DReasixe Stone, William Young, Vulcan Foundry, Ayr. 

1883. Consumption of , &c., William Simpson, inte’ communi- 

from Kemble Stevenson. 

1885. Gunrowper Cuarces for BLastine, Hunter H Murdoch, Sta) 

ndon.—A communication from Herman Muller.—22nd May, 
1873. 

1898. Suove.s, &., Charles Denton Abe’ ith buildi Chan- 
cery-lane, London.—A communication = Edward Binns and Elmore 

<= 5 - an Johu Seymour, Wellesley-villas, Brentford-road.—24th 

lay, 1 

1904. Saar “for SMOKING, id Maas, Monkwell-street, London.—A 
communication from F. 

1907. Fixino ScaFvoLpina, John Yeadon, Idle, near 

1908. Hoistino, &c., Sacks, Gilbert Sinkwell and Ewin Henry Tooley, 
Dunstable. —25th ‘May, 1875. 

1934. ArtirictaL Fouiace from bon poo mo Inpia-RUBBER, Alexander 
Browne, ee ae London.—A communication from 
Casimir Constant Ballin. <ittt May, 1875. 

1951. Burrow F. con, Boulevard de Strasbourg, 
Paris.—27th May, 1875. 

1953. Recutatine the Surrry of Warer, Frederick Charles Jones, 


Blackfriars-road, Surrey. 
= ADVERTISING, Henry Jacob Herbert, Charterhouse-buildings, Gos- 
-road, May, 1875. 
1988, PunwAce Bars, Frederick Charles Richardson, Henlow.—Slst May, 


sone, » ean Gas Apparatus, Carl Ferdinand Schussler, Ham- 
burgh. —lst June, 1875. 
= bg game EscaPEMENT, Matthias Petersen, Altona, Prussia. — 
‘une, 1875. 
2082. Curr and Socket Fastenixc, Daniel Mylchreest, Liverpool. —5th 


June, 1875. 
= Empossio by Means of Typx, William Morgan-Brown, South- 
—A communication from Gustavus Palmer 
Harding and J Robert Johnson.=9th June, 1875. 
2133. PREVENTING | ExPLosions in Steam Borers, Jules Armengaud, jun., 
de § Paris.—A communication from Jacques 
—10th June, 1875. 


Marcel Cornevin. 
— Coystruction of Boripres, William Henry Lascelles, Bunhill- 
w, London.—11th June, 1875. 
Anderson and Joseph Burkinshaw, Bridlington- 


2168. oo" , Peter 
quay.—12th June, 1875. 

2268. D for Live Stock, John Mh Tottenham, and John Algernon 
Clarke, Long Sutton. —2ist June, 18' 

2278. Sram Enoives, George William Weatherhogg,' Swinderby.—Partly a 
communication from Esau D. Taylor.—22nd June, 1875. 

2516. a: Casies, William Robert Lake, Southamyton-buildings, 

communication from Charles Alexander Chamberlin. —153th 

oo a5 


a Pipes for Smoxine, William John Halfpenny, London.—28th July, 
2721. Compressep AIR Rarway Brakes, James Steel, Glasgow.—2nd 
August, 1875. 
2832. Fives, A’ Frederick Livesay, Sandrock, Chale, Isle of 


ugustus 
Wight.—1llth A . 1875. 
2870. Hoiper for Raitway and other by mae erg Helen Jane Mountstuart 
Ri ae 


-14th August, 1 
2957, INDIA-RUBBER BELtTINo, Inaac Blue , Castle-mills, Fountain- 
—28rd August, 1875. 

2977. vinc, Swimminc, and Batsinc Garment, Charles Crisp 
Eastbourne. 

2982. ae 7 me Isaac Blue Harris, Castle-mills, Fountainbridge.— 
25th August, 1 

2989. Taps, Sam —_ Dubois, Lillieshall-road, Clapham. 

2990. Rotary Enoines, John Fraser, Glasgow. —26th August, 1875. 

3054. Exptess Wires for PAPER-MAKING MACHINERY, John Barnouin 

as weliffe, Godley.—31st a. 

3082. eu Parmio the _— -! 78, oe James Milbourne, jun., Bethnal- 

a - § RR Sicise = Charles Le Sueur, King-street, St. Helier, Jersey.— 

Le 


nse PROTECTING Suirs, &c., Benjamin Lumsden Thomson, I a 
court, ao gence mags and Thomas Connolly, Downham-road, 
land.— oh Bapoonber, 18 187! 

3168. <eamnet for oA ll the Sxiw into Workine Orp Thomas 
on Dale, Havelock-villas, Beverley-road, Stepney.—9th » 


$176. Prevention of Smoke, &c., Joseph Adam Mills, Glasgow,—10th 
September, 1875. 














oon | otate Currine Woop, &c., William Clissold, Cai —llth & ber, 
3208. Sewine Macurnes, William Robert Lake, Southampton-buildings, 
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ye communication from Cyrus Shaw Cushman and Nesbit 


y Stoops. — 13th September, 1875. 
3280. gy ~ Aer Alexander Mel -lane, London.—A com- 
London.—A 


Cla 
munication from William Alexander M ‘Clin’ 
3231. . &c., Alexander Melville Clark, ger 7) 4 
munication from Henry Alexis Williams. — Bi Beptenber, 1875. 

3254. $4. REDUCTHO Sree., &c , William Robert Lake, Bou to “buildings, 
London. —A communication from George Whitfield illings. — 1 
September, 1875. 

3275. WHEELS, William Robert Lake, South ton-buildi London.— 
A communication from Gabriel Leverich.—18th September, | 1875. 

3307. Giass, Edward Henry Cradock Monckton, Fineshade.—2lst Septem- 
ber, 1875. 








ns having an interest in any one of such applications 
shouh leave particu: in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications published di 
5th Sep’ tember, 1 


84, 8d.; 87, Sd.; 298, 10d.; 305, 10d.; 862, Sd.; 380, 84.; 984, 18. 6d; 414, 
W0d.! 424, 10d.; 425, 10d.; 456, 1s. 4d.; 427, 10d.; 430, Tod.; 442, 
1s, 4d.; 446, 1s. 4d; 448, 8d.;'450, 10d.; 452, 6d.; 6d; 456, 1s. 462, 
Is. 8d.; 464, 10d.; 466, 10d.; 498, od. 470, 18.; ‘ed; 478, 10d.; 479, 
Is. 104.5 490, 104.5 401, 84.3 , 6d.; 497, 10d.; 502, 6d.; 505, 8d; 508, 

; 509, 6d.; 511, Is. 4d.; bis, 6a 518,'10d.; 528, 8d.; 528, 10d.; 529, 
lod 581, 6d.; 582, 1s.; 537, 1s.; 53%, 1s.; 540, 1s; 545, 6d.; 546, 10d.; 651, 
6d.; 554, 8d; 557, 4d.; 561, 4d.; 562, 4d.; 563, ; 566, 4d.: 
10d. ; 570,4d.; 572, 4d.; 873, 44.: 674. lod; 576, 84.5 877, 4.; 578, 44.; ash, 0a: 
581, 10d.; 582, 8d.; 583, 4d.; 589, dd.; 592, 4d.; 593, 4d.; 595, 8d.; 596, 4d. ; 
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ABSTRACTS OF SF SPECIFICATIONS. 


874. Marts, J. H. Johnson, Lincoln's-inn-flelds.—Dated 9th March, 1875. 

This invention relates to an improved ‘construction and arrangement of 
mat, having for its object o the inconveniences attending 
of the ordinary mats which are raj ——— by the friction of the feet and 
also retain upon their era surface mud and dirt deposited thereon; 
and it consists essentially in forming the mat of a number of con- 
sisting of brushes mounted upon a ted framework, or of elastic or 
flexible plates or strips put together so as to constitute the joints of the 
mat, su flexible brushes, plates, or stri 80 as to leave 
intervals between them for the the Gantevuh, which 
thus falls directly to the ground and does not adhere to the upper surface, 
as is the case with the mats of the ordinary description. 
875. Rauway-Brake Aprsratus, J. Y. Smith, Pittsburgh.—Dated 9th 

March, 1875. 

According to pac Hoxible invention the vate Te an 
injector pump an lexi air g an tering 

fa hich ind ti and driver the condition of the 
train and the brake apparatus, an 





which makes a recerd of the action of 


the said a tus, and which is also in combination with 
means for effecting “communications betwee guard and driver of the 
train, and which icate with either the 





permits the 
guard or driver and to apply “the brakes. , 
876. Drawine anv Spinnino, A. V. Newton, Chancery-lanc.—Dated 9th 
sis tebe nic tometinns drawing and spinning vari 

is invention re! machine: or an n jous 
substances, but is more expectally designed apphed to what is 
known as a jenny for spinning rope yarn. The invention consists in 
various com ions by which een Sool of the throat is increased or 
— to a the a or — of the yarn being juced, and 
to admit of os pe ZA knots in the slivers without 
stopping the machine or Coaeae 


oT. Meme Smoke, W. D. Ruck, eo Cross-road.— Dated 9th March, 


Air is supplied to the back Se moons or bridges of the boiler by 
pipes passing through the ash- with inlet nozzles at a place 
convenient to the outer atm wig Prthe — vt which are made in the 
form of a T branching off at right angles to the ese are 
aga ah with slots or openings, so that the heated a air entering the 4 

in the same and opposite direction to that in whic 
smoke x~ 4 thus suppl oxygen to the carbon and unconsumed 
gases, eff g perfect combustion, greater heat, and saving of fuel. 
878. Stream Borers, G. FE. Newton, Strand.—Dated 10th March, 1875. 

The invention is designed to prevent the formation of a colder stratum 
of water at the lower wer par of Comish o ternal fue eller by producing 
a continuous circula’ of the water from the lowest part of the boiler 
through pipes exposed to the direct action of the furnace. 

881. Wixvise Yann, W. Halton, J. Halton, and T. Crook, Prestwich.— 
Dated 10th March, 1875. 

The principal features of the invention are that the bobbins are rendered 
self-stopping as soon as they are full, and that the thread le is made 
as to each bobbin, _— means waste of 

ectually prevented, and both time and labour are economised. 
ose. Sewro Macuines, W. A. Blake and G. Moss, Bermondsey.—Dated 

- 10th ote pee ons ads oome 

New method by mac! 5 —oute a ect stitch is le 
by each —— of the ahattie ew shuttle . os 
machines, with point yap 4 New mode of operating f 
facility and silence, and novel construction of stitch regulator. oad 

— of guide slide bar for needle cam. New mode of and 
the presser foot de means of inclined plane and slide. New 
for wheels and teeth of w! as applied to sewing machines. 

New mode of attaching india-rubber to feet or stand. New construction 

of shuttle reels for cowkg machines, and new mode of winding same. 

oe EXPaNnsion Gum. W. B. Garforth, Dukinfield, and W. Walker, 
Manchester.—Dated 10th March, 1875. 

According to this invention the steam is cut off by means of a valve 
which slides across the slide valve, and is actuated by means of a cam or 
he , which is mounted upon a screw shaft, to which a revolving motion 

mparted. The sleeve of the governor is connected with the screw- 
thaft and varies the cut-off by sliding the said shaft in an endwise 


885. Fonxacts, P. Kirk, Workington.—Dated 10th March, 1875. 
The inventor employs a cylindrical grate with conical ends. The grate 
is fitted to revolve on a horizontal axis. A sloping grate extends from the 

back wall to the ——— te, and a curved grate extends from bridge 

downwards towards an w the revolving grate. The fuel is fed from 

a hopper Into the furnace Air is forced into an inclosed ») below the 

— A continuous or intermittent revolving motion is imparted to 

revolving grate, whereby the fuel is fed forwards and the clinkers and 
ashes are discharged. 


886. Saruratine Cors or Yarns, S. Holland, Manchester.—Dated 10th 


March, 1875. 
by placing them in a close chamber, and by 


The inventor saturates 
then ~ Yad water or liquid into the chamber until a high pressure is 


attained. 
887. Panasots, D. ny Finsbury-square. —Dated 10th March, 1875. 
The invention ists in the application of a metal sleeve or band 





capable of sliding over and upon an inner sleeve or band fixed on the 

stick. The inner sleeve or band has a slot or slots therein for the recep- 

tion of ~~ or pins fixed to the outer sleeve, the said slot and pin serving 

to guide the outer sleeve when being adjusted. 

— Decoratine, P. L. Deighton, Finsbury Park.—Dated 10th March, 
75. 

This consists — in the application of bronze powder in lieu of gold 
leaf for decorating book covers. 

889. Tips, H. Gardner, Fleet-street. eh ny ag March, 1875. 

This consists in forming toe edge tips in — or other equivalent 
material from a strip chamfered and shaped by re into 
a mould ; a wire, strip of metal, cord, or a Jitter oy pee 
ferably inserted in a turned over edge forming the u; and ee 

on ofthe toe tp, which wire or strip of metal or serves to retain 
he qe te of the leather after being wetted by wear or other cause. 
890. Prorecriox rrom Fire, J. 8. Wallace and B. Tucker, Belfast.—Dated 

10th March, 1875. 
The t invention is designed to provide means for causing, auto- 


mat yor otherwise, the combination or ignition of substances or 
eee ae eae - Se ee oe ee or 
receptacles generation of carbonic or other therein to 
prevent the breaking out of fire or to — 





891. Hosts, q, Baa Whitehaven, and J. Blackburn, Rowra.—Dated 
10th March, 1 
Piro part ofthis invention relates to a mode of re eS het | th 
or guards on which cages rest by — arrangements, 
it is not necessary for a man to be stationed at pit 
caps; but the jer te ke, Shen betaling, be Hee of rhe 
the cay » oF Coenen them, so thas Ths exp aan Caaat the pit. The 
Second part of Loe peat epmoned es to close 
the eyes of mines which can be opened whenever requi & adjustable 
catches on the cages. The Third of the inven relates to safety 
clutches to come into operation in the event of the rope breaking, and 
consists in employing two or more of the usual pairs of f tlutches or cams 
connected together Sw gd oe pigs the cage instead of only one 
pair on each side, as hitherto arranged. 
692. Sream Enorne, F. B. Pier’ Bayswater. —Datel 10th March, 1875. 

The peculiar nat of this sai is the of ordinary 
cylinders and and = Soueel therewith around a stationary 
crank, to whic the 8 said pistons are connec’ 

804. Exrractinc Mercury, W. B. Newton, Chancery-lane.—Dated 10th 
March, 1875. 

The object of this invention is to precipitate or condense all the mer- 
curial vapour that the uncondensable vapours, which accompany it from 
the furnace, alone shall escape into the outer air, while the Nupeer of 
mercury, together with such substances as water, tar, sulphurous acid, 














bensing, aint of it of turpentine, eulphuret of carbon, ether oS 
8) 

- ~ ee spirit 
t,t dred, stented, nd pase repeatedly 


1189, | - amenee Apparatus, L. F. E. Ittmann, London.—Dated 29th March, 


‘‘worms” with teeth on the edge gearing with a broad faced 
spars and operating external or interual w’ racks, or segments. 
ang Site meqramens to cineving guar, with various modifications and 
ape ditions. 
Locomotive Enarnes, C. D. Abel, Southampt ildi _ 
5th April, 1875. 

This invention relates to locomotives worked by enema air 

vided with pee ie pen which is pa when 
or gases un ploy P motive power. othe 
locomotive is s like one eben 





Dated 
pro- 





y 
tava of of the pi the ~ fh 
reservoi ie course pe from to the 
The tan och al iaaidesenmand teenie sted te work 
meee der open at one end to the air 








py' — acid, or ge Rape wet bye pede « shall be Jy a precip | cate ig with the subsidiary reservoir, while the middle space between the 

tated oxyge 0 pistons municates with the main reservoir 
of the water, and is precipitated in the form of sulphuric acid. holed with tthe aubeldiesy sesurvele, these aide bnles Fy Aol | oe 
895. Covptinos, R. Kilburn, J. BE. Kilburn, and EB. @ d, Pendlet slide attached to the pistons. The are pressed inwards "he 
—Dated 10th March, , 1875. atmosphere and by an adjustable » , and outwards by the ff at 
This invention ists in ar ing by a self-acting ; pro: the working pressure in the subsi reservoir, and according as the 
cess, and by which u disengagement may “se chected without an o' latter pressure excecds or falls short of the atmospheric aided 
placing himself between the carriages. by tbe.spring so the slide covers er uncovers more or less holes in the 
ayia ; and thus, notwi considerable cf pressure 


oes. SH1Ps’ Somme, J. W. Watts, London.—Dated 10th March, 1875. 
to this invention the bunk is made portable and buoyan: 

ts fitted with a cork mattrass, of which may be used as a life-belt. 

The nee soap > with lockers and a signal staff. Several 

bunks may be lashed together at their framings to form a large raft. 

897. Conso.ipaTeD Coat, F. C. Danvers, Baling, and J. H. Landen, 

Hoxton.—Dated 11th March, 1875. 

The novelty ef this invention consists of the use of farina or starch 
in the manufacture of artificial fuel (or consolidated coal) without 
water, the starch being boiled in tar or other mineral or vegetable 
oil; also in the melting of the pitch—when that material also is 
used—in tar, before being mixed with the small of coal, culm, or 


it, and 


me bees R. Paul and W. Sanderson, Glasgow.—Dated 11th 
‘ar 1 

Ina glass furnace of the tank a the fire gases pass into the reverbe- 
ratory age of which the tank is the bottom, by wide fines or arched 
passages descending so that they are jownw: upon the 
surface of the glass. Grooves or outlet channels the chamber 
have slabs suspended, so that they can be raised more or less and thus 
expose each channel just at the surface of the melted glass or as much 
above the surface as as be fonnd desirable. The will cause the 
fire gases to towards these outlets, in doing which they must 
move closely in contact with the glass. 
oe ea R. ae Southwark, and R. Porter, Fenchurch-street.— Dated 

1 5. 

This invention relates to an improved construction of valves or 
-— for controlling the passage and discharge of gas, water, and other 
u 
905. Srocks anp Dies, H. Gibson and M. Towell, Sheffield.—Dated 11th 

March, 1875. 

This invention relates to certain improvements in the construction 
and manufacture of screw stocks and dies, whereby the cost of 
— is reduced and a more compact arrangement of the dies is 





a1. Seaem, J. H. Johnson, Lincoln’s-inn-fields.—Dated 11th March, 
875. 


This invention relates, First, to machines for copes twist drills ; 
Second] oy ~ Bak to certain improvements in machinery for iy ts or ; cpm 
ing newt and other tools or oor mong A and 
or the eit 


or other tool dw 

sharpening, which ——— is also —_" e for the operation of drills in erg in 
e 

oi. © wna MACHINES, "ai Burgess, Peckham.—Dated 11th March, 


ry and other similar 
me Whitten ists in an i = a opin, 
sweep up and de 
less > of brushes working 
an ind frame 








O17. » ail Piates, 7 mm, 5 Dewars Aston.—Dated 12th March, 1875. 
This invention consists in maki ing and ornamen coffin 
means of a chased stee! 





O86, Fecesum, BE. T. Hughes, Chancery-lane.—Dated 12th March, 
The object of this —— is to plan pee the or shun 

of railway ro stock a‘ h ett labour. Te 
inventor accom: this by means ay a lever hi 
the axle of the wheel of the carriage to ope 

rod ; one end of which rod is bent in a Stele to tt the periphery of 
the axle, and the other end is a to the end of the lever by « joint, 
which joint forms the centre of motion of the lever ; 

crum being situated intermediate between the axle and the e peri of 
the wheel, so that the wheel rotates and the lever moves verti 





upon 
different centres. The — when in action is placed in ition An, to 
the flange side wheel, and has a cross-bar or lug affixed to it laterally, 
extending about gin. on either side, and at such a distance from the 
fulcrum that, when the lever and the iron rod connecti it with the 
axle are in one horizontal straight line level with the axle, cross-bar 
or lug is distant about lin. from the phery of the wheel in the direc- 


tion of its radius. Upon lowering the lever an obtuse angle is formed by 
the lever and the iron rod, the distance between the cross-bar or lug and 
the peri of the wheel is quently d, and the cross-bar 
pressed against the flange of the wheel at any desired point 

and becomes fixed. Upon raising the lever the wheel is peed +) to 
revolve in the same direction, and thereby the carriage or truck is 





980. DistiLu1nG Suarez, J. Findlay, Glasgow, and W. Jack, West Calder. 
—Dated 12th March, 1875. 

This invention consists in constru the retorts with a series of exit 
ducts for leading off the gases at both ends and at intermediate itions, 
= ducts all leading into one main tube or pipe common to the whole 

; this arrangement giving a more ect and uniform distillation 
me ‘removal of the products than hitherto with retorts as ly con- 
structed. 


997. Sewrno Macurnes, J. Reim Paris,--Dated 18th March, 1875. 





The principal and novel fi consist of using in a 
sewing machine a needle having a vertical and movement and 
two hooks either vertically, horizontally, or in any required 
—. = such e protesing a durable and yey machine made 
— and applicable to stitching the edges or of any 

c. 
1088. Eye, J. P. C. H. Petitdidier, St. Denis, France.—Dated 25th 


this invention consists in dyeing silk or mixtures of silk with woo! or 





the main reservoir, the in the 
maintained constant or nearly so, and within limits may be varied by 
altering, by an adjusting screw, the force of the spring. 
sen. BLEACHING, F. Wirth, Frankfort-on-the-Maine.—Dated 15th April, 
875. 
me inventor lays the article to be bleached first in a > ame solution of 
silicate of soda. After the operation the stuff is The materia 
is then worked with cold water and placed in « weak solution of chloride 
of lime. The stuff is bleached in weak hyperchloride of lime. 


8109. Twine, A. Waithman, Prestwich.— eas 4th September, 1875. 
This invention relates mere to that kind of twines or 





strands or , one or more of which had been viously 
dyed different colours, provements consist in a new 

manuf; twines or character above referred to, in which 
the exterior of a single strand twine, twisted twine, or cord is printed. 
80 as to juce a twine or desired so printed 
as to e the surface of the twine or cord of colour, or 
Sores eae stripes or otherwise with one or various 
colours. 


3124 Looms, G. T. Bousfeld, Sutton.—Dated 6th September, 1875. 

The claims to this complete specification are—In ee with a 
reversing mechanism such as is herein and described, a 
treadle lever, whereby the weaver may put mechanism 
action, substantially as and for So = Rerein set forth. Also in 


Be 





combination witha brake on the driving shaft of a power loom a brake 

and toggle joint arrangement, such as is herein d and described, 

for arres' the movement of the loom, when said joint arrange- 

ment is brought into action by the loom sh and from 
oom free, substan 


Also 
— the lay ‘a power loom by one crank, substantially as herein 
scribed, — said lay has a “ double-beat” movement, as herein set 
foot, the swinging end of the shuttle binder rigid, when 
the oe wa — leting its movement into the Lape and libera- 
ting it before the shuttle is thrown, cified. Also in 
combination with the picker staff, a coun’ ‘counterbalance w ‘weight, substantially 
as and for -s . fied. Also in combination witha picking 
shaft constru: and operated as herein mted and described, a 
yielding arm, when said yiel arm is so applied as to 
te be reversed without drawing the shuttle from the shuttle-box. Also 
in combination with the —— herein represented and described for 
elevating and depressi rd machine, the d shaft a’, 
whereby the hand- ‘wheel is brought witin reach of 
on the floor of the mill, substantially as a, 
bination with the oscillating shaft Be, which 
trap board of the jacquard tion of ‘nd depres herein 
described which oscillates it consisting of a cam j*, upright lever /°, hori- 
zontal rod n°, elbow lever m®, my ey Also in 
combination with the comber board for elevating and de the jac- 
quard harness as herein a counterbalance weight, when said 
counterbalance weight elevates the comber board and is withdrawn by 
the motive power to depress it, substantially as in com- 
bination with the comber the nboation of mechanism, 














which 
wanes rims te das Zane hl is cpmated ty 0 togeie- 
u wl e a 
A in ction with a lay having a “ double-beat” 
Semee esbetantially as specified. 


897. Cosso.ipaTep Coat, F.C. Danvers, Baling, and J. H. Landon, Hox- 
ton.— Dated 11th March, 1875. 

The novelty of this invention consists of the use of farina or starch in 
the manufacture of artificial fuel (or consolidated coal) without water, the 
starch boiled in tar or other mineral or vegetable oil ; also in’ the 
coating of De pian Bak nae areas ae, ‘before being 
mixed with the small of coal, culm, or breeze. 


oa. Giass Sotmeem, R. Paul and W. Sanderson, Glasgow.—Dated 11th 
larch, 1875. 

In a glass furnace of the tank kind, the fire gases pass into the rever- 
beratory chamber, of which the tank is the bottom, by wide Butnerennied 
passages descending so that they cre directed down the surface 
of the glass. Grooves or outlet channels within the pace have slabs 
ceemeal jot so that they can be raised more or less, and thus expose each 

pA epen eet heayme hr yt ted or as much above the sur- 

canny ae ay ee The draught will cause the fire gases to 

eee ena hy outlets, in doing which they must move closely 
tact 


809. Proretiine, W. L. Wise, Adelphi.—Dated 11th pen 1875. 
This invention has for its _ an improved to be 
called “ refouleur,” because of Semetedt © w The e apraratue in its 
normal condition of motion Sate to drive back (refouler) e particles of 
with « cummon tard uantlorm epsed, on the hypothesis that thoes pertishes 
wit! a common and uniform on the es! 
das t of one another move like free and isolated 
particles, all friction and reaction being left out of consideration. 


900. Borie Rocks, W. Ellis. Wandsworth.—Dated 11th March, 1875. 
This invention relates to machines in which a —— >= drill is carried 
to and fro, so as to bore rocks or other hard subst. 
blows. By an arrangement of the parts cctantion be. ae or valves, 
the atroke may be len med or shortened, and the motive fluid may be 
made to cushion the piston at the end of each stroke may be cut off at 
any part of the stroke, or may be used expansively. “The j — or drill 
is rotated at each backward stroke by an arrangement w prevents 
breakage in case of the jumper or drill jamming in a hole, The cylinder 
may be automatically fed forward in ee | as the jumper or drill 
trates the rock. The machine is attached to a stand or bar by an 
mproved universal joint, which allows the machine to be pointed in 
direction, and to be readily 7, ~. d out end of the pi 
rod is so ‘arranged as to army grip eo eee or drill without the 
wearing unequally. One rahe 4 on which the machine may be 
mounted is so as to be suitable for very uneven ground. 


oo. Seam, E. Fisher and T. Marshall, Loughborough.—Dated 11th March, 


This consists in constructing the bodies of carts or other 
vehicles with a wrought or malleable iron Ssming, to which the boarding 
is secured ; on the framing are clips, to which are secured scroll irons for 
springs and to receive the axle 








Ss 
_— 





Fe 





F 


a weighted cam lever to secure or release the shafts to tip 
the vehicle. The wh are formed with a metal nave recessed to receive 
the of ends of spokes of wood or or wrought iron ; the 


pape ang A ye eng e heey =! meee A by a plate screwed 
or bolted on it, the outer end of the spokes oe Be ge 
holes in metal felloes, which are held together by dowel 
tire is shrunk on. 





240 








902. Vaives, RK. Carey, Southwark, and R, Porter, Fenchurch-street. —Dated 
Lith March, 1875. 

This invention relates to an impreved construction of valves or cocks 
for controlling the passage and discharge of gas, water, and other fluids. 
904. Ovens, P. Jensen, Chancery-lane.—Daied 11th March, 1875. 

Flues going back from the grate, then to the front through other su 
posed fiues situated under the oven bottom, a layer of sand being inter- 
posed for baking of wheaten bread, then leading there and back over the 
top or crown of oven. Dampers are arranged so that the top may not 
get too much heat. 

907. Lowermc Boats, J. L. Clark and ®. J. Hill, Westminster.—Dated 
11th March, 1875. 

According to ‘the First improvement the davits are mounted on a frame 
or trolley running on rails, so as to move out and in together or, it may 
be, » piegandentiy of each other. improvement consists in 

is chocks, which sw the t on , to traverse on 

oy re conjunction with the davits until the boat is swung over 

the side. ly, in the wm of lowering the two falls together 

roy at the same speed, so as to insure the descent of the boat on an even 

908. CLeanina Waeat, J. Higginbottom and E. Hutchinson, Liverpool.— 
—Dated 1th March, 1875. 

The objects of this en ae First, to enable the processes of 
scouring or cleaning => accomplished im a more perfect and 
certain manner —~ | Latheate been attained ; and Secondly, to per- 
form the processes of ae or cleaning the ¢ grain in such ogo as 
to insure Mihat the breakuge shall be 
ubjects are accomplished or Sbtained by doing oh with the rainting 
slide —eap > the h = pl or 8 ni and the cl = = +. 4 — 

or cleaning takes place and employing a regulating slide or other 
ee equivalent at the discharge opening of = —s or clean- 
ing chamber, such slide being used for the pu 


the grain 
to leave the machine at any Ss: — ment song | 


e areca of 

epee one by y the slide. oi as, the 
mber in which the scou scouring or cleaning action b— 
entirely full of grain and in communication wi 


——¥ spout or = thus causing a head or — of grain io inside, ven } 
chamber. Such pressure being exerted in all directions, the grains are 
kept in close contact with each other, the internal faces of the chamber, 
and the revolving scourer or cleaner. This close contact insures that such 
grains cannot be dashed about and broken; and the contact with ee 
revolving scourer or cleaner imparts a revolving motion to the 
inside the chamber, such revolving motion of the grain being in thi 
direction as the revolving seourer or cleaner. This revolving motion of 
the grain is re’ by the friction of the grain against internal 
faces of the chamber ; and Seis cumbined with the passage of the n 
through the machine, b the grains in contact with the revolving 
scourer or cleaner, and | thoots the scouring or cleaning of the grain is 
effected in a much superior manner than heretofore. 
909. Carstans, W. H. Harveld, London. — Dated 11th March, 1875. | 
This provisional specification deseri in wi 
driven pn @ capstan by means of an endless or messenger Ae oy Also 
in worked by toothed from a a 
and which are required to rotate in both directions, by which improve- 
ments men at the bars would not be endangered if any sudden strain 
caused the windlass to rvtate. Also bringing the chain to the und 











THE ENGINEER. 


design with an pry ‘matter, ana ferwerds sprinkled with flock, 


—- a relief effect is produced similar to that of ordinary figure 


| Sry Macuines, P. Austin and J. Austin, Leeds,—Dated 12th 

a 187; 

There e's flan flanged roller with ine pressing rollers above in adjustable 
. The two pressing rollers aforesaid act on material before it 

enters confining spout, and the operation of milling or fulling is thereby 

much accelerated. 

981. Steam Bouers, C. Mace and J. Dickinson, Sunderland.—Dated 12th 


March, 1875. 

This invention relates = improvements in that class of steam boilers 
which are formed of small cylinders around which the flame 
and heated gases of the _adertes are free to circulate; the chief ebject 
being to procure large heating surface and high pressure to facilitate the 
instant disconnection of any part of the outer ame or framing of the 
setting s» as to provide for the free inspection, cleaning, and repuiring of 
any part, thereby providing increased security. 

932. Marive Borers, J. Dickinson and C. Mace, Sunclerland.—Dated 12th 
March, 1875. 
Am : - rovisional specification describes a boiler which consists of two or 
might be more cylinders placed one above the other, and secured 
tgether at each of their ends by being riveted toa tube plate either in 
one piece or in two or more pieces secured together so as to form one 
plate. h each of the cylinders are passed a number of tubes 
corvied by the tube vpel in * centre of each a vertical space is left 
free from tubes for Pai ca allowing a man to pass along them and 
give easy access for cleanin, the tubes and tube plates and also for 
allowing the generated steam + pass unobstructedly from the lower to 
the upper cylinder. The way of setting the boiler is also described. 
983. Breakine Stone, C. Milburn, Hatcham Ivonworks, Surrey, and H. 
Jackson, Leeds.— Dated 12th March, 1875, 
Pores om to the First part of this invention ores. rock, or other sub- 
stances are crushed by means of square revolving shafts, and are then | 
the action of revolving grooved rollers, the ribs on one roller 
working into the grooves on the other roller. To macerate fish, flesh, and 
ep substances which have been operated upon by the first’ machine, 
are to the action of a drum covered with knives 
with a com shell also fitted with knives. 
When mak tho concrete and cement the materials crushed and _partl 
mixed by the first machine fall into a circular or semi-c 
in which a shaft provided with blades which have a screwing action is 
fitted to a i the materials being mixed and discharged from one end 
of the trough. 
934. Eartn CLosers, W. Liddiard, Wantage. —Dated 13th March, 1875. 
The improvements consist in mounting a eo some barrel at the 





+ 





ba workir 


bvttom of the hopper, into a cavity in which a portion of t 
material is received and discharge by means of the pull ‘anata into a 
spout leading to the closet pan. 


935. Tin-Prare, J. Richards, D. Williams, Pontypool, | and T. W. Matthews 
and T. P. Leather, Salford.—Dated 13th March, 18 wae 
> invention relates to means of a, and « aw 4 va 6g 4 


ed te "the bath of tin Myo 
pair of rollers ge og oh gearing toa drum on a 





of | ——_ en eee & and rod on Aa it down into the lockers on the foreside of the 
ich is formed so as to admit of a deck pi; 
being att either par with it or fitted in a with it, in order Ly the 
cable may have a clear lead from the top of the eable-holder and pay down 
therefrom by itself into the locker. 
S10. Ho Hoistivc anp Lowertne, W. H. Harfield, London.—Dated 11th 
lurch, 1875, 

This provisional specitication describes, First, improv ements in toothed 
a oS bees he tness and st: dly, an imp 
method of forming the dises of the compound disc brake. 

OLL. Caste Storerrs, W. H. Horfield, London.—Dated 11th Mareh. ss, 

This ee : gem ae describes, tnt Loads: an improved method 
pe ay mage ie paw! n capstans. Secon ty abn ne ot iron 

teeth for the chain hock of capstans and ca le holders. Thirdly, an 
improved chain cable 
918. Wrinp Screen ror rp Cannuaces, C. Cogswell, Regent's Park.—Dated 
11th March, 1875. 

The improved screen is oomeeed of a frame of wood, iron, or other 
suitable material, and is of a length > + to the width of the 
catriage, and may be of any desired height. 

914. Giscs Hats, M. Anque:, Strend.— Dated a. March, 1875. 
improvement consists essen of an imperme- 
pe pa ucthpee made of india-rubber po other suitable — 
em) we in this manufacture, this 
pod we ee ten p hog Fay Ey the metal from variations in the perso 
sire, a and also to avoid the frequent breaking of these parts of the 
mechanism. 


916. Se -ATING Mines, W. Knot and T. Rudd, Wigan.—Dated 12th 
Ma 1876. 

be a ay open peer ene ie eo the wings of ventila‘’ fans at an 

apSnteths sap eine thereto as now tala makin; 

PSI ea ae instea: 

means 





one. 2 — sana Vatves, €. J. Little, Peainena suas 12th March, 


The features of novelty which constitute this invention are the ends of 

the valve being made at an angle of or about 45 deg. to the 

line of travel, suitable ports being cast in the main valve. The valve is 
direct by the governors, and is moved transversely across the 

back of the main valve , whereby a pL Amn Fads sco ee: ep 

given according to the transverse position of the 

920. hear tere AERATED WarTeR Bottues, A. Smith, pose egy IM 12th 


perforated rubber covered plug having a rubber tubing connected to 
ite top part is i inserted in th ee re The ema he cork is 
pushed into the bottle ; and the liquid, under the 


rises aoa the perforated lug and flows along the vabber chon ine fats 
the desired ai . 


922. Fea Ww. : “Gedy, Wellington-street, Strand.—Dated 12th March, 
‘This invention relates bebe hat r= of fixing the skate to the 


boot. It consists in an arrangemen sliding catch and screw, by which 
the heel is against an «se vaad at the end of the iron or blade of 
the skate ; in an arrangement of catches or jaws actuated by a screw for 
eri the sole of the } boot in its in an of 


breadth ; and an arrangemen’ 

cate’ as sand sear Sot Srmaping Go cate of Sho bent in its thickness, that 

is to say, between sole 

923. Kyrrrinc Macuivegs, J. B. Robertson, Lurgan, Armagh.—Dated 12th 
March, 1875. 


This invention relates to re Beer ae in knitting machines of the kind 
described in the cation of a patent granted to the said J. B. Robert- 
son on the 17th April, 1874; No. 1327. A to the improvements 


ng ich are connected to a lever by 
which the shaft and drum can be moved, and the drum also be moved 
along the shaft by a screw. Thesurface of the drum is of a soft material, 
and is in contact with the face of a disc fixed on the prime moving 
shaft. According as the drum is shifted from or nearer to the 
centre of the said disc, the motion imparted to the rollers will be faster 
or slower ; and, gn 2 by moving the drum shaft the drum is put out of 
contact with the disc, the motion of the rollers is stopped. 

986. SicNaLiinc on Rattways, 8. 7. Dutton, Worcester.—Dated 13th March, 

1875. 


This invention refers chiefly to arrangements for giving a distinguish’ 
or a series of distinguishing from the lamps in the form o 
numbers, letters, or words, and in the mode of working signals con- 
i acted upon by different signalmen ; also indicating distance 





. Puorocrapnic Apparatus, W. Morgan-Brown, Southampton- 
buuddings.—Dated 1st sth March, 1875. 
vention ts in folding up cameras, in the 
manner of attaching the camera to the tripod, and in adjustment of 
the lens by which a e range of focus is o! ed, by which the camera 
may be used for g as well as for ordinary outdoor work. 


9838. Pumrine, H. W. Cook, Stondon Massey.—Dated Uith March, 1875. 
This invention ng in easel whereby liquids Bquids or gases or creating a 
bw pee ah it. may be forced te 


ee fi @ tube, h , or go? tt by the action of an 
tent fet of steam. 


989. Arracnive Horses To WHeet Carriaces, M. Rowand, Kensington 
Park-road,—Dated 13th March, 1875. 

This invention consists in conn the pole chains or traces to the 
pole by means of a bolt which screws into a nut or nuts inserted near the 
top of the pole. 

940. Dorrers, E. Priest and A. Priest, Hudderajfield.—Dated 13th March, 


1875 
This relates to the lied between the several rings of cards with 
which the condenser covered or clothed, and which rings have 
heretofore ed made solid. According to this invention the inventors 
construct Pera See BES, Gears, of Chemad, formed 
around the periphery of the ring. 








T. B. Rhodes and J. R. Stoney, 


Acy! with fluted peri, or carryin, kes or cutters is used, 
eS las cata an er, corre- 
8} or cutters if Material to be operated u is 
Agitators 


oe to pass between the cylinders fed thereto by « hopper. 
the a conical roller may be used, set at any 
dotted angle provided with cutters as before. 


942. Tovacco Pires, R. Rankin, Glasgow .—Dated 13th March, a es 








two halves as usual, and cutee te ate on an 
annular intermittently revolvin; horizontal table under a 
et Fe ey m, into which the clay is 
forced - A an q rlunger wheel on the lower end of the pug mill shaft. A 
plunger presses the the mouthpiece into one 
Titer of one mould by the small crank and crank 
mill shaft; and, while this is being done in the 

is formed by a pipee worked over a 
and com @ lever, rod, and 
motion shaft of 


bya 
cam mechanism an by another con min he A and crank worked —¢ 
shaft and wheels searing into the shaft of the soe mechanism or 

first motion shaft. All these shafts bt hl yt 

the cranks perform their several 


wey 








the radial adjustment of the needle guides is 
them to exterior levers, having edges so that a v iy gents sites 
ring causes them to move towards or from axis, or dispensing 
the levers, a revol ring with volute -F soe is made to act for the same 
I on radial gu connected to the needle guides. Also the under 
parts of the guides may be dispensed with, and the downward exten- 
sion of the needles by attaching them to jack levers, moun on 
fitted to slide radially in a grooved ring. The cam for working the 
needles is constructed sv as to adapt it for reversal of motion or for the 
introduction of additional feeds by making the cam paths in two thick- 
be slid so as to engage the needle jacks in either 
or by making the active of the cam jointed so that its form can be 
varied. For producing ribbed work, the cams and feed are fixed, and the 
needles and guides revolve with the guide ring and also with an u 
grooved ring in which jacks for cross or horizontal needles are work 
acam path on the cam segment which works the vertical needles. 
925. Rarway WHEELS, ¥. a. London.—Dated 12th March, 1875. 
provisional tion describes a railway wheel,” ha’ two 
tires fitted one insi pthocther, ends he an internal and ex 
—— The in are on ite sides of the wheel, and are 
re wooden between them ; the external 
faaiedean ahaa ie of the wheel. onan ipner the inner tire 
only comes into use in case the outer tire brea! 


926. Weavine, N. Dobson, Halifax.—Dated 12th i 1875. 

The object of this invention is to cut the of various or un- 
even lengths, so as to produce a closer imitation of some kinds of 
ad 9 skins than is possible where the nap or pile isall of one uniform 
en, 

927. Uritisine Tix Piare Scraps, A. M. Clark, Chancery-lane.—Dated 

m ye March, 1875. 

e invention consists in utilising tin plate scraps or clippings for the 
cture of rolls or cylinders and pen parts of machinery 

and tools, either alone or salned with scrap steel. 
928. Lace, A. M. Clark, Chancery-lane.—Dated 12th March, 1875. 

A foundation of net or tulle is used, on which the outline of 
is first juced b; 4 a Ling with an adhesive matter, 
flock. e fabric is then 





the design 


ited a second time on thc attinn outa od as 





bring their several 
their revolution, while 


A aethe Rll Non sore 
Sintee below the table) le lea a fin! at each sto} ready for 
Boing lifted out of f'the mould. 7” . . 


GavuceE Guiasses, J. Tomey, Aston.—Dated 13th March, 1875. 
invention mee peg be F of neers gas tube 

addition of one part or half being 

suitable colour. It is well-known t).«t there is a great difficulty with the 

transparent glass now in use in ascertaining the water it contains, but 

by the a of the enamel it shows it at a glance ; the enamel runs 

longitu 

944 Founso Brackets, 8. Madden, Heston.—Dated 13th March, 1875. 
a relates to the construction of brackets in such a manner 

ee ee eee ae ee 


thereby rendered ee and consists 
brass or other metal hinge or ieee (hy mean of sret seul oF stad) 
tal rods of plain or fancy w: 
at their ‘an 


two or more horizon 
suitable material, wpe eg oe ay pyran pare wpe pe 
series of parallel arms or 
mae 7 id and ponee—wpd 
and w arms or 
outer extremities with sockets into which 


which stand or pedestal x~ 24 
fitted with one or more intermediate trays for the reception of 
or other like articles. 


7. ALARM Apparatus, A. C. Bagot, Cambridge.—Dated 18th March, 


875. 
ae novelty of the invention consists in giving alarm and indica- 
of fire or atmospheric pressure throw the medium iy £ 


tlectrie current, the cireuit of which is ‘ 
action of heat or 


‘ broken” or ‘‘c! 
pressure u metallic 
thermometrical and aneroid- 


e 
instruments placed in com- 





_ Oct. 1, 1875. 








| 





gegtoent or capacities remote from the alarm and ‘indicating appara- 

us. 

946. Recerractes ror Howpinc Pires, J. W. Bunford, High Holborn,.— 
Dated 13th March, 1876. 

This invention relates to improvements in boxes, cases, or receptacles, 
ther stiches of Wee charecher wand ty perso 
other ies of like 

; and one of the chief objects of this invention is to provide a —_ 
pact receptacle for the above-named and other 4 article in ord 
to avoid the untidiness and inconvenience resulting from the 
and want of a suitable repository for such articles. 
oe. _ ror Books, H. Warner, Whitechapel.—Dated 13th March, 





This rr specification describes means of attaching — of metal 
te the covers of rimmed and other books to hold them together. 
one. an Dampers, H. B. Binko, City-road. — Dated 13th Mareh, 


Te ‘aa rovement consists inthe application of flexible containers of 
india-rubber or other material, by compressing which the liquid contained 
is supplied either to a pad for damping labels or toa jet pipe or brush 
provided with a hollow stem, or ink to a dipping cup. 


oe.  eaged Enornes, J. Cooke, Longley Old Hall.—Dated 15th March, 
This invention relates tosuch rotary pumps and engines as are described 


in the specification of an invention for which letters patent were granted 
to the present applicant, bearing date the 20th day of April, 1868, and 








numbered 1279, and in the ional specication of an invention for 
which-he made spplication tori on = tent on the 6th dayof March, 
1875, numbered §39, an to mich 4 as are constructed 
according to the said i s, in which reduced weight, 

and strain “t the parts, and pad stiffness, nie of the *‘ shutter,” 
are desirable. 

9651. Consrructinc Bumprixas, HW. P. Holt, Leeds.—Dated 15th March, 

1875, 


First, forming hollow cellular blocks of concrete, morticed and a 
together at the joints. Secondly, moulds to take in pieces, secured b: 
— and cottars. Thi: , using an adjusting screw er * wit 

f the workman, bed: ing the block to lower the same. 
having a movable platform to use as a scaffold to bed thet blocks 
‘ifthly, overhead to sheer the legs (over without yeas 
the ancho 2 of Sixthly, arr of 
that, when load is iftted by a horse, it is held, when he sto 
low ering. Séventhly, cast fron piers for mill buildings 
between with concrete or other blocks, under the windows, which res' 





Ba 
a 


| upon the fireproof arched floors, foundations, and engine bed formed o of 


this hollow block construction. 


| 962. Skates, A. F. Spiller, Surrey- street —Dated 15th March, 1875. 








This invention cons' forming 
| the under parts of roller skates, and ‘ciao in the attachin 'd or applying of 
steel or other springs to the said parts for the purpose of controlling the 
tilting of the footstand of the skate. 
=. mewn Way, H. B. Roberts, Leamington.—Dated 15th Mareh, 


Thesbject of this invention is to construct the line so as to secure the 


transmission of the wave of deflection unbroken over the junction of 
every two lengths of rails. And thisis effected by form o, | 
oO 


the res ive le in such a manner that the upper 
one loogth, will — the lower half of the end of the next “fet and 
both lengths will be deflected to the same extent by the passing of the 
rolling stock over them. 


954. Cuimyey Pors, A. Hooper, Portsmouth.—Dated 16th March, 1875. 


The principal features of this invention consist in bad 3 lication of a 
balanced top to and of draught tabes around the erence of an 
otherwise ordinary metallic, or other, chimney pot. In ki t winds the 


pres is by a balance weight k open soas to allow the smoke 
se ibees the conaely taper of ht chisshey pot, but upon a heavy gust, 
otherwise cause a down-draught, the. wind 

the taiene-6 and shuts it down and closes the 
, the and wing deflecting and the wind 

t tubes and carrying the smoke, which en issues 
's made in the body of the top, away therefrom to 


pote would necessari 
catches a wing of 
top of the chimney 
down the said ee 
thereinto through s 
the air. 
955. Creasers ror Creastnc Cartripces, J. L. Rawbone, Toronto, Canada. 

Dated 15th March, 1875. 

ved — ee 4 id a a 

ie sumpested ; 
support a lever carrying t 
lever is jointed to a loop ines near 
by means of a cam or projection on the band lever be rye 
creasing lever the peers of the hand lever is tra 


rt on or in which the fore end 
e lower end of the rod ef this 
"ool ta ; pape) Ey opt Nyame 
e top of the of the su; ab 

i. against the 





the hand 


lever and tool carried by it. On relaxing the he grip on on 
lever, a spring back the creasing tool and han , and by 
means of an adjustable screw pin or stop occupying the middle 


f the di against w stop the creasing lever bears, 
the opt the creasing effected by the creasing tool may be regu- 
lated. 


9658. Loous, W. Bowker, Moncharter, —Dated Lith Sareh, 1875. 
This i combinations of 
‘or giving Stermittent revolving ag motions to the taking up and 
ua ‘alten of for giving self-acting feed-motion to all 
Hesertotione of tools and ma es worked by hand or power, and also to 
drilling braces, one or two ended tap wrenches, screw keys, and all kinds 
of feed or turning a) worked only by hand. In the up 
motion of the loom at one or both ends of the shaft of the cloth or 
up beam or roller, or on a shaft geared to it by toothed wheels, is f 
an inclined recess and loose on it a round Ah roller in contact 
with a spring, and on shaft over the recesses is an arm or lever 
having in it a long slot and collar. In the slot there isa or 
stud connected by a rod to an eccentric on the crank shaft 
ant oe Ee longer arm of a double lever 
a stud k of the loom, there being at the end of 
ae eaindmesuhe oe of the cloth 
y | boom, and 


beam, the rod rod oF role 
p> Se slot in its 
= > 











is io in its Aeon position, 
position, and therefore when 
movement is given to the slotted lever, but 
loth increases in diameter rod or roller rises with it, and 
hon inn antar the lever ———- compels 


ae nilb Ra gmat coment 
‘melted recesses 


joarnel to Jacked, Sa, the sheath, one 
joose, but in the return movement the first pin or roller | 
enable the lever to move 


ecitive food ro motion given from slightest to the 
ve or “up can be given 

test extent, of the vibrating motion of the 
te: which is on ne thate hy cloth beam for coarse counts 
and on the eee ee there being tries of 
different throws as required. ed recesses, with their 
adjuncts, P+ used in connection with the letting off m it is only 
necessary that the oe on ae or stud should rise in & slot slotted 
arm or lever, ig diameter of the warp on the 
letting off beam. For the aifacting bare motions of tools nd pow all 
di and paw! 


of machines in which ratchet wheels, propellers, 
have been used for ap dee the foed, the inclined recesses with t 
or rollers and ed to give any amount of bite. 
when the wor an 6 or "tone moves in one direction, and for 
as a brake; catch, or holder, when the arm or lever moves in the reverse 
direction ; and, for drilling braces, tap wrenches, screw keys, and all 
kinds of feeding or turning apparatus worked only by hand, the inventor 
uses one or more inclined recesses with their pins and springs between 
the shaft the collar of the working arm or lever. 
. Compounps ror Piastic Purposes, F. Wirth, Frankfort-on-the- 
Maine.—Dated 15th March, 1875. 
The method which the inventor uses is based on the fact that hydrate 


ottum dues with silicate of potash produces a cement- 
like compound, w! ate, the potash separates Phil the lime combines 
with the silicic 
960. Lire Preserver, J. Owen, Salford.—Dated 16th Ma 1875. 

The novelty of a invention, which the inventor calls a preserver, 
consists in tion of certain self- to 
and vessels, w being connected to the engine or motive power 
immedia‘ the same - reverses its 7, 4 coming 

e forward motion of the engine or 


contact with any obstacle to th 
vessel. 
961. woe Liquins, J. Edwards, South Hackney.—Dated 16th March, 


The. lication of a key boss to seed tage, 90. sevengad. $oat the bey 
cannot withdrawn without the tap being properly turned off, also 
making taps self-closing. 


962. Srir-tockine Box, M. Watson, Spriagburn, and J. Anderson, 
Paisley.—Dated 16th March, 1875. 
of te this invention are the arrange- 
locking apparatus. 


The which constitu 
ment and construction of the box and of the 

















Qer. 1, 1875. THE ENGINEER. 241 
963. Pranovonres, R. H. Rogers, Shepherd's Bush.—Dated Wth March 096 Warrr-ciosets, W. Phillips, Shefield.—Date’ Vith March, 1875. in at as low a figure as 20s, 6d. per box. Rates > 
8 coat provisioned upecitication describes means for ring & more | tionately chi have to be met in relation to charcoal which 
a. novelty oe in the lesser J needy of pte ear the action ae { ayy an canes ¢ basin “s aly bette in is are quoted to-day, delivered in this district, at 26s. are firms 
d, and the ar of them. r is relieved from ew ya or channel form: round aes 4 
rb hammer butt instead of from the lover’ (wlth wi 1 the tie, is done | “fan” or \jetriou butor fitted at the front as well as at the back and by here who have resolutely declined to sell at under 24s. per box for 
away with). The, hammer is relieved from the key hntoad of from the | openings on the underside of the channel between the two fans. L an te om - en 
hammer butt, and the escapement is from ‘rout of the sticker instead pte! e jure e coal-yie! ca “pet 
of ‘the back. The check oon the carriage of the key instead of on the a * gee Per 2-5 Saree ey a eny tne ae country continues to aa Weancoday there was notified 


lever. 
. Amr Pumps, W. Morgan-Brown, Southampton-buildings.—Dated 16th 
March, 1875. 
This invention consists in improvements on the Bunsen water vacuum 
pump Ae multiplying the number of.the pipes and by making the u 
part or head of the ap or give a large cond surface which 
communication with the apparatus requiring the action of the aa 
965. ConcentratinG Fiuips, W. Morgan-Brown, Southampten-buildings.— 
Dated 16th March, 1875. 
This invention consists in eva rating fluids by letting them trickle 
down vertical or conical tubes, the outer parts of such tubes being heated 
by steam or fire, and in some cases currents of air, cold or warm, are 
passed up the interior of the tubes in the contrary direction to falling 
huid to assist the e tion by r 1g the vapour or adding to the 
heat of the liquid being evaporated. 
966. Puorodraraic Paintinc, W. Morgan-Brown, Southampton-buildings. 


—Da‘ed 16th March, 1875. 
surfaces of metal, wood, &c., with 


This invention consists in 
a white composition to receive hic im, ions by aw ae over 
te, sulphate of baryta, 


them mixtures of collodion wi 

white clay, or other suit white 

968. oe ge Arratep Liquip Borries, A. Smith, Stratford—-Deted l6th 
Mare! 5. 


187. 
This consists in ae is ferule in wood or other equivalent material 
ee ae Tigh adhe ny aed mod against the under- 
side of which or 4d packing 





sins w 





Inserted, and against which 
a sphere can be caused to come sate eectacs end be retained by the inward 
pressure of gas. 

969. Burrens, C. Catlow, Buruley. —Dated 16th March, 1875. 

In lieu of the dise or flat circular buffer now he buffers of 
forms concave and convex vertically, so that when the buffers are brought 
tages a convex buffer will “‘ fit Aa fill” a concave buffer on the next 

thereby locking the buffers as to lateral motion, but leaving 
them ree as to vertical motion. 
Exvecrric Lacut, P. Jensen, Chancery-lane.— Dated 16th Mor. 1875, 

A py glass eytinder ton from which the air a Several carbon 
sticks of unequal le: A circular shield lower part of the 
glass cylinder. Jy copper conductors covered with glass are connected 
to the positive, the other to the negative pole. 

971. Boxes, J. Fullerton, Glasgor.—Dated 16th March, pes. 

This invention consists in the application and use of’ metallic plates, 
one upon the upper surface of the lid and the other directly below it on 
the upper edge of the side or end of the box. The upper plate is fixed in 
position by rivets or otherwise, and the under one is screwed down into 
the wood ; and a hole through the centre of the at plate oe 
through the material of the ! d, enables a screw nail to 
and through down into a female screw formed in the wnaer plate, oe 
by turning the screw nail with a screw-driver or other hand tool the 
lid is firmly fastened down. 
may easily be adepted. 

972. Umpretias, J. F. Kein, Norton Folgate.— Dated lth March, 1875. 

A socket in the top or handle receives a powder puff, rouge puff, or 
certain other articles. 

973. Svucar, J. H. Johnson, Lincoln’ s-inn-fields.— Dated 1th March, 1875. 

This invention has for its object treating sugar cane in such a manner as 
to render the extraction of the juice more complete, in order to obtain an 
increased yield of sugar, which result has also the effect of bringing the 
cane trash into a better condition, for the manufacture of paper, for which 
purposeit may be utilised. Acco: ig to this ——— it is Lam yoy to 
split the cane in the direction of its length before it is to the 


Other modifications of the same system 


A metal fastener is described, formed somewhat in the shape of a 
horse's bit; a hole is made in the leather or other material, through which 
the button shank is inserted, and the metal fastener is then passed 
through the shank, and the ‘points or prongs thereof clamp down to 
render it secure. An improved instrument or pair of pincers is also 
described, having a longtdial slot slot = the Ty doors thereof so as to permit 
of the leather or other mate herein without injury from 
compression, when the ay! r ‘ne Saws are brought to 
the points or prongs of the metal fastener. 

986. Rotters ror Horses, 7. Coleman, ‘New Barnet.—Dated 17th March, 


1875. 
This provisional specification describes forming rollers for horse- 
eloths, so that they may be elastic anc may retain their elasticity after 
they have been for a long time in use, so that they shall at all times allow 


free play to the lungs, which is requisite to the healthy condition of 


upon 


987. Carsvumo Bortues, J. J. Heurtier, Paris.—Dated 17th March, 1875. 
is relates to a machine containing a spring head plunger, 
ppb amram meets od a cap down = > 


arms of the ph pevape cake "of aon Ams 
round the ttle ne neck, to press down — 1. ends of the legs 
into close contact. 

988. Soar, S. &. Lewis, Boston, Massachusetts, and A, Copie, London.— 


Dated Y7th March, 1875. 
The said invention aay to And mode of and means for improving the 
qualities and decreasing the toilet soaps. a 





inventors dissolve ‘Ta ry spa 

other ingredient. compound as a vehicle or body to 14 
the chemicals, and pony add to the compound a portion of *‘ poudre de 
savon de palm.” They add perfume when the yy is cooling for the 
bx apd 4 beget manner. The ing property of 
this soap is the silicate of soda. 


980. Be Buttons, J. Keats, Newcastle-under-Lyme.—Dated 17th March, 1875. 
This invention relates to improvements on a patent granted to the 

inventor and bearing date September 17th, 1874, No. 3179. The present 

pp relates to the production of a better of article, and con- 
ts a in obtaining a solid button which will admit of being wormed 

inte the fabric either through a punched hole or a button hole, or through 

the meshes of the fabric, and securely attached to the fabric when 

pressure. 


operations of the Diamond Rock 
tains more in itself than has boos fons Poe in the 
gerbe At 434ft. down, 5ft. 4}in. was come at 4400. 
in. w: at 446, 1ft. 2in’ was revealed; at 460tt. 


possibly turn out that the deep coal is not —- the two seams 
already found will make the agreat success, Thecon- 
sequence of the find to the company is very small compared 

its evidence of the existence of coal over a wide and hitherto un- 
proved area east of Huntington belt, and therefore in the direc- 
tion of Shropshire. 

The demand for heavy gd ~ other engineers’ products 

cannot be fairly complained of. The steady tightening of the 


p88 


market for foundry pig iron ens prices, 
Zinc sheets are declared down Lay hyd and some competition 
in door chains has led certain makers to drop their prices, and at 


bart en tad sarcmmt bey M7 

At the half-yearly meeting of the and Staffordshire 
GasCompany on Tuesday there was pe pe pepe geo 
would enable the maximum dividends of 10 and 74 per cent. 
annum to papemecnar ae a balance of E1700 to to be cnrried for- 
ward. Tlris com into the hands of the Birmingham 
¥ tion, an the sharehol ers gave the requisite cntnerhention 
to the directors to to complete the transfer and to allow the corpora- 
tion to participate in the management of the business. 








NOTES FROM LANCASHIRE. 


ges cor J. im, v2 tead Heath.—Dvted 18th March, 1875. ( a ) 

> cm eath,. —Du tec arch, . 

This invention consists in the poten er of attaching e of wach THERE n trad little change to ropest with —_ a to the position 

instruments as shige’ scrapers, tetenguiee hoes, &., to their socket, tang, ¢ the iron Je of this district. continues very 
means of three or m ts screw lepressed Manchester meeting uesday there 

blade into the cod of the socket, tang, ay Fete :- in the manner “4 was very little apes and oe wee Sam 2 on Tuead i do 

which the inventor constructs such socket or ey as to provide | hoginess The high prices which still rule f pds carey a 

for the contraction and expansion of ithe wont bak Ladin when taserted of Gotaen ote 8 ‘ie or veries 

therein ; ; this be dees by cutting open : of the socket or eye where | Of foundry pig iron ee Dee wer bes in mae poems 

the handle enters, and riveting the divided parts together through the | ing wants and although makers offer inducements 

wood. When it is to use a tang, he constructs that with | for forward deliveries, the purchases for future requirements are 

divided a pret ss and An "them to diverge from each other as they enter | only to a limited BaP No. 3 a oe foundry iron 

the w has been a trifle easier during the past 


998. Larnes, K. Low, Dundee.—Dated 18th March, 1875. 

The working parts of the improved lathe are carried upon a sim) 
frame stan ——— at its top for the main 
poe oo driving ceive " lower oe Bd the frame 
stand: ving on ita of pulleys to receive dri its, one open 
and the other crossed. A duplex frictional cone ciutch fo Btted itted between 
the two pulleys to engage with one or other of them by means of a lever 
ron arene toa hand lever arranged conveniently for the workmen. This 





actual or final crushing operation. 


975. Umprettas, W. R. Lake, Southampton-buildings, London.— Dated 
16th March, 1875, 

This invention relates to an umbrella which, when in service, may be 
carried as ordinarily, and is adapted to be folded in compact form, 80 as 
to be placed in a travelling satchel, coat pocket, or otherwise. 

976. Ixsectors, W. R. Lake, Southampton-buildings, London. — Dated 
16th March, 1875. 

This invention relates te a single piece or a ving therein two 
chambers—one for a water supply connecting with water supply Pipe, 
and the other for an overflow—into which chambers two plugs, one 
steam and the ether for delivery to the boiler, are fitted at opposite ends 
of the injector with an intermediate tube conmecting the two chambers, 
and extending frem points near to the inner ends of the two plugs. 

O77. a LPHATE uF Sopa, @. D. Mease, South Shields.—Dated 16th March, 


me ad cian relates to the manufacture of sulphates by 
the direct action of sulphuric acid, air, and steam upon jorides 
sodium or potassium. Also the process for producing chlorine and for 
preparing lime for the facture of bl ng powder. 

978. Rat_ways, H. Bland, Luton.—Dated 16th ‘March, 1875. 

This invention relates to certain peculiar constructions, arrangements, 
and combinations of mechanism to be used in connection with the pre- 
sent system, with a view ly to the insuring a more — 
economical, and safer w of the same ; and com 
ent of railway brake, and mode of anlins the Re 
Secondly, a peculiar ag ry of in lent wheel frames or 
for one carriages ; Thirdly, a peculiar construction of wheels for 
railway rolling stock ; Fourthly, a peculiar arrangement of coupling links 
and mode of coupling the same ; and, Fifthly, a iar mode of and 
apparatus for working the signals and points of vulbhopa. 

979. Fine-anMs, H, J. Altman, Birmingham.— Dated Vith March, 1876. 

in so ting and fitting the breech end 
of gun barrels that, by moving a side lever or handle in a horizontal 
direction, motion is obtained by means of a stud formed on the centre 
thereof moving in a andy ayy groove. The lever may be on either side 
or at the bottom. Also in the application of a safety bolt fitted to the 
upper side of the ground, Also improvements for the purpose of con- 
nag Bae the Restell system of breech-loaders by substituting a 
with foot to pass easily pen +4 the shoe, the lever be! 
jointed to to the shoe midway between the en To convert the Chassepot 
a shoe of such form and shape is used as to fill u bangs ey the stock 








previously cut away to receive the Chassepot : The vements 
also consist in the re of a ering pn age or bolt ft into the 
breech piece to lock barrels of breech-loading fowling pieces and 


small fire-arms. 
980. Wueets, W. Berry and C. H. Booth, Nottingham.—Dated 17th March, 
1875. 
The inventors turn w -s nave of cast or wrought iron, brass, or other 
metal, on both sides, an po! 
wrought iron turned true en its inner and outer , and 
the convex side outwards ; the outer edges of the plates are secured to 
the turned-up sides of a tire of — cast iron, be nm ad iron, or steel ; 
the whole secured together by ri allow of the contraction 
and expansion of the tire ; the lished } plates are sometimes perforated. 
981. Umsretta Trr Fastener, W. N. Crine and IT. Shelley, London.— 
Dated 7th March, 1875. 
Ferule with a flange at bottom is ae 1° ~ oe: — slides 
= it, oe has a moving in «a slot form in it; a D 
vand resting on flange has the tendency to keep the wand 
ar the ey 


982. Covriine Raitway Traws, 8. Hunt, Southport. —Dated lith March, 
1875. 


This invention consists principally in the use or e je teeny of a rope 
of wire or other suitable strong and flexible Ragethrtie-s g wound w be. 


drums in the ce ek 's van or elsewhere (one at cach end of the », 
threaded through wrought iron or fe ed ipes or tubes and over rollers 
fixed longitudinally er the centr of the bodies of all the car- 


or other wilt teemn Oh and the train to the other ; 
‘secondly in the use or employment of couplings of wire rope or 
other suitable fexible material on the ends of carriages. 
988. SreaKinc Tuprs, A. Reith, Aberdeen.—Dated 17th March, 1875. 

In carrying out the invention’a tube of as fay FS a bore as one quarter 
inch may be satisfactorily used for ordi ey such as those 
occurring in a dwelling house. Each end of the tube is by preference 
enlarged to at least double its area for a length of three or four inches 
inwards from the mouthpiece. a the ae snonnear = 
& person wishes to speak throu e tu tA. le 2 pormenen x 
in the tube, and is of such a kind as to allow of speaking and even whis- 
pues being distinctly heard through the tube. When two or more 

tubes from ferent terminate at one place, each is there 

pre rovided with an indicator, which may be a light flap coverin; ug the outer 
we . blown away from it on the whistle being sounded, is flap is 
erence fi in connection with : nly tk key, which has to be 

presed to allow a person to speik conveniently into the tube, the spring 
n —— with the key restoring the flap to itsclosing position on the 
removed. A — tube ed be joined to a pair of branch 


the in x fouaing on aouse t the junction, where flap is 
80 as on air being blown down er branch tubo to cause the 
j Sag to chan ties Ghee taemes ta 





t admits of screw cut it and with t 
ease. ~ An important feature of th and bing? the fting 
of a movable table in front of the phew org such ‘table having on it a 
hand rest and a slide rest. On the work of the slide rest completed 
the table is turned to carry the slide rest quite out of the way, and the 





same ape the hand rest round into the working position. 
A follo dle is —— being carried by a bracket which 
is mount Pea gey ke no tal stud below the movable table, so that it can 


be turned up el be fixed in the working position, or be turned down out 
the way when not required. 
oes. Evecrro-MaGretic SIGNALLING ArpaRaTus, W. N. 
London.—Dated 18th March, 1875. 

The chief feature of novelty in this invention is the employment of : 
rotary or revolving electro-magnet as the motor power for actuating 
signals to indicate “safety.” Another novelty is the employment of “ 
swivel shaft, carrying a free wheel and sliding toothed piece, a notched 
segment, and gear for controlling the signals, substantially as described 
in the provisional specification. Novelty is also claimed for the com- 


Heggard, 


of | bination of contrivances which the inventor employs for Bd nye | the 


that thle tovention ehoult proper! pag pe 
ven! > athe " 
the essentials of which wonld be 2s follows :—The w consti- 
tute one set are controlled by a swivel shaft a receptacle near 
the line. This shaft is influenced by or gravity to turn so as to 
put the signals to “danger.” The s Wrocky axed ‘heel and 
a sliding toothed piece so worked by simple mechanism that, when the 
toothed piece engages 


lever or treadle, to be depressed 

in any electric wires is broken in 

When: the cigude eugat tobe pe to. fig och the following events 

en the ought te? even’ 

occur :—The train wheels fad hey love which turns a a 

rod which enters a second with the first receptacl 

af the electric wires. The turning of the fulcrum rod causes Agen mer 
Ss ee net, and the circuit of the wire 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

Wolverhampton pomsoday, olich ver iy Ugparust te Beatie 
olver ay, Ww was apparent in a 
ham to-day, Thursday. No one seemed anxious to oak 
business at current rates, and wherever orders obtained, justified 
the belief that there will ike no lack of Hae ste Ree 

mas, makers asking more money. iyers of the lowest priced bars 
sought t» purchase at rates which were accepted a fortnight 


ago, butt? ywere 
For she -is (singles) of the quality most largely used £11 was 
still the n arket price ; but orders were here and there taken at 


half a cro wn less. Best doubles ranged from £18 to £21 and £22. 


At £18 some specifications were distributed for iron required | an 
by the stampers ; yet the best makers are unable to deliver without 
some delay ers before in hand. 


were not pressed upon the market, and agents of firms at a 
distance, together with taker in thi ditt al reported the | rank 
closing of orders for next quarter’s delivery @ much 
a Ce pee el sera in the orders booked up to 


a uarter-day. 

al ealices ety aioe artiets Nearly all the firms 
(oodieiname turning out as much as they are able, and the 
demand for Bessemer qualities is much in bee of the production. 
Puddled steel is steady, and the makers of spring steel have not 
much cause for complaint. As well = it as rt as the hea’ 
makers are doing a good business, ordshire firm 
lately been very successful as coach + cab oe are Sinefions 
customers of the spring makers of Bi: 

The tin-plate trade is suffering much de ion, The effects of 


the late considerable speculation by dealers with the United States 
and by New York merchants are still seen. The American market 

remains overstocked, and firms at home who by that excessive 
to largely augment a manufacturing 
sand’ ‘10. cobs 
tin-plates, the products of mills in South Wales, asuewtaed sold * large di 


ate 





diate delivery in this district being about \ 
but these figures are still only nominal, so far as this market is 
concerned, and 2s. per ton less is accepted for delivery over the 
year, without resulting in any —— of importance. Fi 

iron, delivered in this can be bought for about 5és. 

per ton, but there has been a ten — amongst makers to risk a trifle 
more money forthis classof iron, and 57s. 9d. pertonis quoted. There 
has been an attempt amongst inakers of other brands selling in this 


Laima omer ber heehee agg pen 

vance has only been obtainable with great difficulty. In 

pig iron there is no to 

ee eee which for delivery in 
ton for forge qualities, "The high prices inky ad a Jia 

q now or 
Ln tows thrown a few more orders for foundry numbers in 
hands of local makers, bu tis wil ll probably be only tm 


ig mE 


si 


| 


| 
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£ 
; 
i 
a 
4 
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: 


— ak ia ae aetvery ae v4 
juced ‘or burgy a ton; in 
ped od byes 
but the Manchester delivery rates for this 
ut alteration. In the West Lancashire districts 
wade is reported in the best qualities of coal ; 
Pemberton are now peer Forges scarce, but 


el 
F 
ef 


uF i 
nal 
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the 


ini 


id 
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he a uiet, but there is not so much 
the a demand for which is 


ng go aero surplus supplies, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Tue iron trade generally is quite as dull and uneventful as when 


a glee Il say oy ped ae bye 
to be referred to 








ereinafter entitled to rank under that heading. 
apathetic td » bdapes which inaiaetet hale unpeecedent Scodented im the 
aj ic toa w. is wholly in 
story Ge dk Few of the merchants are able to effect 
sls of of ‘ordinary merchant iron, tg Cag which meet with 
like sale best Yorkshire irons 


of the Looks and radford district, Kirkstall Forge, Low 
Moor, and a alti The ir ginder as productions are 
not in Soo af See 


raake thei Ba Apa ory Ee Se 
eir own pi iron, so ving © processes 
their own hands, they can—indeed, must—afford to 
with a moderate ultimate gain. Even in these instances 
being cut very fine, not only by local competition, but by the 
strenuous efforts which firms or companies in other districts 

to secure such ifications as are from tim 


ifs 
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iron has changed hands during the week in small lots, a fairly good 
foundry ey ae vended at 56s. to 58s. per ton. Forge pigs 
are not in much request. In hematite irons the sales are not at 
it on a | scale, and as a natural consequence there have 
further reductions of quotations of some brands since I last 
wrote. For instance, 


rt hematite, No. 3, is now 
70s.; No. 4, 70s.; No. 5, mottled and white, each 70s., as against 
77s. 6d. last quoted; Bessemer, No. 1, 77s, 6d.; No. 2, 75s., 
and No. 3, 75s. ton, all 2s. 6d. down. Millom Bessemer, No, 1, 
is 80s.; No. 2, 77s. 6d.; and No. 3, 75s.; ordinary No. 3, 75s.; 
No. 4, 74s.; No. 5, 75s.; mottled 80s., and white 75s., all per ton. 
The cast steel manufacturers are not doing a very large business, 
although, as I have stated several times of late, the special steels of 
some of the chief old-established firms are selling with some free- 
dom for America, France, and the home markets. The gun works 
are only moderately well engaged, mostly on cores, &c., for our own 
Government, or for France and Italy. The steel castings for half-a- 
dozen 100-ton guns to be made by Sir W, Armstrong and Co. for the 
Italian Government are being made here. The railway wagon 
manufacturers are doing a steadily good business, the recent and 
current great extensions of colliery and ironworks enterprise having 
caused a growing and large demand for wagons, suited for the 
traffic arising in consequence thereof. The gomepe A establish- 
ments are rather i arly engaged at present, some of them having 
good commissions in hand, whilst others lack orders in a very 
marked degree; the Yorkshire Engine Works are, I understand, 
still turning out Fairlie bogie engines for Peru and elsewhere, and 
are doing pretty well with their Perkins’ patent engines. 

The steam ploughing works at Leeds are doing a good 
as also are et sen 5 houses at Barnsley and Sheffield in 
The Round Foundry, chiefly owned by Messrs. Smith, ° 
and Tannett, at Leeds, was nearly destroyed by fire on Tuesday 
night, the damage being estimated at £30, Over 1000 men are 
thrown out of employment. The buildings were four stories in 
height, were as a light tool manufactory, <c., and were 
erected a good many years back by the well-known Matthew 
Murray. 

Tie meee of the North of England Institute of Engineers 
will visit Leeds on October 13th, and Barnsley and Sheffield on 
October 14th and 15th respectively. They will visit all the leading 
collieries and ironworks at each fplace, and there will be a dinner 
each evening at six o’cl 

The dispute at the Parkgate Ironworks is still unsettled, and 
likely to remain so. The men are appealing to other districts for 
er and su The dispute at the Reundwood Colliery, 
Rotherham, has been settled by a compromise, but other troubles 
have arisen at some of the neig. ing collieries. 

A petition in bankruptcy has been filed in the Sheffield County- 
court by Messrs. Marsden and Stokes, ing on business as iron 
and steel merchants in Broad-street, Sheffield. The liabilities are 
set down at between five and six thousand ge and the assets 
are probably three-fourths that amount. . Kidd Percy, Charl- 
ton Iron Company, has been appointed trustee. Mr. Taylor, 
Sheffield, eae in art bronzes, Xc., has filed a petition—liabili- 
ties five thousand. 


business, 
ial tools. 








THE NORTH OF ENGLAND. 
(From our Special Correspondent.) 

Now that the strong demand of the last three or four weeks for 
pig iron, on account of foreign requirements, has been so far satis- 
fied, there is a tendency towards in ulness, On 
there was much less animation at the iron market at Middlesbro: 
than for some weeks past. Things altogether wear a duller 


aspect. 
A slight decline also took place in prices, and No. 3 could not be | cas! 


sold for more than 54s. per ton for immediate delivery, 
about 1s. per ton decline on last week’s rates. It is now believ 
that there will not be any further tendency towards improvement 
before next spring. if eventhen. This, at any rate, is 
expressed to me by one or two gentlemen who have a thorough 
knowledge of the trade, and on whose judgment every reliance 
may be placed. Circumstances decidedly appear to favour such a 
conclusion. There will now be very little iron sold for immediate 


shipment, seeing that the shipping season is so nearly at an end. 





all winning places should be let as bargains, then a settlement was 


ible. The case is now under the consideration of a joint com- 
of miners and employers, and hopes are entertained that a 
few “4 more will see it pe cangee Lirgnmen 

Mr. ee ee eS t promises to be his last award 
in the Nothumberland coal trade. Before he announced his 
intention of retiring from all trade arbitrations Mr. Kettle was 
asked by the Northumberland mineowners and their men to decide 
between them in a difference as to whether the mode of working 
should be that known as “nicking” or that called by the term 
“shooting fast.” While the case was ding, a deputation, of 
which Mr. T. Bunning, secretary to the North of England Mining 
and Mechanical Engineers, was the chief member, proceeded to 
Malta for the purpose of testing the coal produced by each of the 
two systems. On their return the —— laid certain figures 
as to the result of their experiments before Mr. Kettle, who was 
also furnished with a number of statistics pre ared by a firm of 
accountants in Newcastle from the colliery es of the different 
firms interested. Mr. Kettle now finds, in his award, that it is 
the right thing to continue the present method of “ nicking” coal 
at col Gas Chee it has hitherto been adopted, so that the judg- 
ment is practically against the men, who contended for the 
** shooting fast” system. 

The general appearance of the coal trade is not satisfactory. A 
number of pits are laid off, and water is being accumulated in one 
or two to such an extent that they will probably not be used again. 
Throughout the county of Durham the demand for coal and coke 
is very slack, and prices appear to tend still further downwards. 
Good foundry coke is nominally quoted at 14s, to 15s., but it is no 
secret that it can be purchased for something less ; and seeing that 
South Durham coal yields only about 55 per cent. of coke, and that 
it requires an expenditure of about 2s. 6d. per ton in the process 
of conversion, it will readily be seen that at 12s. to 13s. per ton— 
which is the real price—there cannot be much profit left to the 
coal-owner. For steam coal there is a sluggish demand, and gas 
coal is also in dull request, although apparently looking a little 
better. Households are quoted at 12s. 6d. to 13s, 6d., and small 
coal at 3s. to 5s. per ton at the pit bank. 











NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE iron trade is just now in the somewhat peculiar condition 
that, while the exports are hardly so large as at this time last year, 
and home requirements are peculiarly limited, prices of both 
makers’ brands and warrants have been for some weeks steadily 
increasing. Speculation has to a considerable extent entered into 
the transactions in warrants, and it is no secret that quantities of 
makers’ iron can be re under the published quotations. Stocks 
continue to increase both in the public stores and at the ironworks. 
The quantity of pigs in Messrs, Connal and Co.’s. Glasgow stores, 
at present 62,800 tons, exceeds by about 3000 tons the stock held in 
reserve a week ago. On Friday the warrant market was very 
strong, and a business was done at 66s, 9d. and 67s. cash. 
Monday’s market was quieter in the morning, but there was more 
animation in the afternoon, when with a very fair business, the 
price rose from 66s, 9d. to 67s. 3d. There was a very strong 
market on Tuesday, with business in the ferenoon at from 67s. 44d. 
to 68s. cash, and 66s. 6d. the month fixed. The market continued 
— the afternoon, when business was done at 68s. 6d. and 
68s. 9d. cash. The warrant market was steady on Wednesday, 


| with business at from 69s. to 69s. 3d. cash. On Thursday the 


market was quieter, a thousand tons being done at 67s. 6d. to 


| 67s. 9d. one month fixed; closing, buyers 69s., sellers 69s. 3d. for 


e opinion | 


The foreign demand will become “smaller by degrees and beauti- | 


fully less.” As for home consumption, I have tedly point 


h. 
The prices of the principal makers’ brands are somewhat higher 
than they were last week, but they have now and again shown a 
tendency to give way. The quotations are as follows :—G.m.b., 
at Glasgow, No. 1, 67s. 6d.; No. 3, 65s.; Gartsherrie, No. 1, 77s. 6d.; 
No. 3, 66s. 6d.; Coltness, No. 1, 73s. 6d.; No. 3, 67s. 6d.; 
Summerlee, No, 1, 67s. 6d.; No. 3, 65s. 6d.; Langloan, No. 1, 
78s.; No. 3, 66s, 6d.; Carnbroe, No. 1, 68s.; No. 3, 66s.; Monk- 
land, No. 1, 67s. 6d.; No. 3, 65s.; Clyde, No. 1, 67s. 6d.; No. 3, 
65s.; Govan, at Broomielaw, No. 1, 67s. 6d.; No. 3, 658; 
gym at Port Dundas, No. 1, 78s.; No. 3, 66s.; Glengarnock, 
a 





out that it is extremely sluggish, and much ww the average. 
Nor is there any present indication of its improvement. Hence 
there is nothing calculated to support a demand for pig iron at all 
equal to the por acy supply of the Tees-side district, although that 
supply at the we gese e is much below the capabilities of the 
plant available for use. 


Ina few days the returns of the Cleveland Ironmasters’ Associa- 


tion for the month of September will be issued. I dare not now | 


say more than venture the hope that they will show little increase, 
if any at all, in makers’ stocks, for the result would otherwise be 
instant action on the part of the “‘ Bears,” and a possible reduc- 
tion of prices to a point below what they have yet reached. There 
are still a number of furnaces out of blast, I do not think it 


will be found there has been any substantial increase of production | 


during the month. 
The course of trade on Tees-side has this week been interfered 


| at least so far as the 


with to some extent by the celebration of the railway jubilee. A 


meral holiday was proclaimed in Darli on both Monday and 

esday, and allthe works were practically at a standstill. But 
the holiday was not confined to Darlington ; on the contrary, 
hundreds if not thousar.ds of workmen poured into Darlington from 
the east and from the west, from the collieries and from the iron- 
works, until some of the works in the neighbourhood were 
- so gana that they might almost as well have been shut 
altogether. 

In connection with the railway jubilee, I may mention that a 

deal of encouragement is taken from the fact announced by 
. Leeman, M.P., at the jubilee dinner on Monday night, that a 
Stockton firm had booked an order for the supply of a a 
tity of rails for China. This is effectually getting in the thin end 
of the wedge; and if railways in China make half as much pro- 
a relatively to the area and population of the country, as they 
ave done in Europe and America, rail makers may confidently 
look forward to having better times. It would, however, be 
unwise to expect too much from this circumstance, and all the 
more as the railway proposed to be constructed is, if I am rightly 
informed, to be looked upon as experimental. It will be remem- 
bered that at the Iron and Steel Institute meeting in Belgium, in 
Angust, 1873, an intimation was given of a proposal to send out to 
the then Emperor of China a locomotive and rails for a short line 
of railway, with a view to Segpces os J his Celestial Majesty to 
adopt the railway system. The it long looked for has come at 
last, although under other auspices, and in another reign. 

A strike of miners has taken place at Seghill Colliery, in North- 
umberland, on account of the employers having laid down certain 
regulations to which the men object as to the number of places in 
the pits to be let as bargains. At a meeting of the miners held at 
Seghill on Tuesday night, Mr. B M.P., said the owners of 
the colliery no doubt had contended that they were but exercising 
ir right i ining that the places which had hitherto been 
let as bargains were now to be “‘cavilled for,” and in this they 
were supported by the Coalowners’ Association. The owners had 
always reserved to themselves the right of judging whether any, 
and if so, what number of places should be let as ins. This 
was one side of the question, but on the other hand it was 
unquestionable that for a —_ time past winning places had been 
let on Seghill Colliery. Mr. Burt strongly condemned the treat- 
ment which the men had received in not getting p: notice 
before a change of this kind was enforced upon them, ma remarked 
that if Mr. Laycock adhered to his decision that no bargains should 
be let, and they on the other hand maintained their ground that 








, No. 1, 71s.; No. 3, 66s. ton, No. 1, 65s. 
- 3 ‘ 


Carron, at Grangemouth, No. 1, 65s.; ditto, specially selected, 
67s. 6d.; Shotts, at Leith, No. 1, 78s. 6d.; No. 3, 67s. 6d.; 
Kinneil, at Boness, No. 1, 66s.; No. 3, 63s. 

There is no doubt that it is the advice the miners are receiving 
to stand out for advanced wage, whiéh has induced the rush of 
speculation, so to speak, which just ‘tow forces up the prices of 
iron ; and customers, both home and foreign, gal to be holding 
back in the belief that the wages movement be unsuccessful, 
and that prices will soon sustain a reaction. 

The manufactured iron trade in most of its branches continues 
very languid, and the ter number of the malleable works are 
moving on a very scale, 

Neither is there any Bg we improvement in the coal trade, 

; 80. est of Scotland is concerned. For steam 
and shi coal the demand is very light, and the inquiry for 
house is but moderate for the season of the year. In the 
Glasgow district the wholesale prices of coals are as follows :— 
Household, 8s. to 10s.; Wishaw Main, 7s. 3d. to 8s. ; splint, 8s. to 
8s, 9d.; steam, 8s. 9d. to 10s. ; smithy, 14s. In the eastern mini 
counties, and pity in Fifeshire, the coal trade is muc'! 
brisker, both the home and shipping branches having improved. 
Though no change has as yet taken place in prices, I am assured 
that at not a few of the collieries the stocks have been exhausted, 
and the daily output is being fully cleared out. 

The shipments of pig iron from Scotch ports for the week ending 
the 25th ult, amounted to 10,164 tons, showing a decrease of 


1195 tons as compared with those of the correspon week of 
1874. The im of me yeas = pigs at Grangemouth for the 
jo ape meg tons, or 530 tons less than in the corresponding 
wee 


Though eller the iron nor the coal trade of Scotland, taken all 
over, has as yet shown any very decided improvement, the miners, 
as above indicated, are moving for advanced wages, and in this 
ad are encouraged by their leaders as well as by Mr. Macdonald, 
M.P. Addressing a meeting of Maryhill miners, that gentleman 
said the time had now come when they should ask for better wages. 
He pointed out that the ironmasters are purchasing their coals at 
about one-half the price they paid when the reductions of wi 
were made, and iron had at the same eee me eyes b “He 
strongly advised the men to demand an advance, and not 
deterred although iron should drop a few shillings when they 
made the demand. At the close of the meeting it was unanimously 
saree that the miners of the district should join the National 

nion. 

At a miners’ meeting held a few days ago at Larkhall, the 
assertion was made that a considerable number of the masters 
were desirous of giving an advance of 1s. per day, but each was 
waiting upon his neigh! before agreeing to make any concession. 
It was resolved to continue the agitation, and to hold another 
general meeting in a week to *\ decide as to the best method of 


the advance proposed. 
On Monday a largely attended meeting of miners was held at 
Forth village, in the Haywood district, which is one of the few 
places where the men have remained in union during these times 
of low wages. Mr. Macdonald also add d this ting, and 
advised the men to go in for an advance of 6d. a day. A conflict 
might ensue, he said, if the demand were resisted, but it was not 
of their ing, and if the masters would not accept arbitration 
the blame lie at their doors. The men of the vicinity had 
done well, he thought, in maintaining their union, and he strongly 





e 
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urged upon them the advisability of joining the Miners’ National 
Association, ing that a sense of security could be obtained by 
a connection with that vast organisation, which it was quite im- 
possible to gain by any other means. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

One of my queries last week was, ‘‘ Why are not the bituminous 
seams of the Plymouth coal-fields developed?” The answer given 
to me, and a perfectly satisfactory one, is that the market price of 
the coal is very low, and the coal is consequently kept ‘‘ stored,” 
ready for that brightening age of the iron trade which, it is con- 
fidently believed, will come sooner or later. 

It may interest the readers of THE ENGINEER to know, in this 
jubilee week of the Darlington folks, that Merthyr claims to have 

ad the first railway Act, 1803, and it was there that the first 
locomotive, made by Trevithick, ran a distance of eleven miles, 
at the rate of five miles an hour, February, 1804. At Penydarran 
Ironworks, which are in the neighbourhood of Merthyr, the first 
rail for the Liverpool and Manchester Railway was rolled. 

An important meeting of the men’s committee of the Concilia- 
tion Board was held at Aberdare on Tuesday, when correspondence 
was read from Messrs. Macdonald and Halliday, and, before the 
meeting separated, it was decided to hold the first meeting at 
Cardiff on the 14th of October. How far this will meet the views 
of the coalowners remains to be seen. The conduct of the latter 
is worthy of all praise, for though a reduction is most desirable, 
and in many cases imperative, still the wishes of the men are at 
all times consulted. 

The export of coal continues 1, but prices are low. Excellent 
coal can be had from 9s. to 9s. fa: small, 3s. 6d. to 4s. at port; in 
some cases 5s. has been reached. For coke there is no inquiry. 

Tin-plate is improving slightly, and in the Forest of the 
Parkend men have returned to work. 

Coal-sinking in the Rhondda continues very active, and the 
new winning, that of Mr. Nixon, in the Merthyr Valley, is fast 
approaching completion. The substantial character of the work 
merits all praise, 
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~ Sour KENSINGTON MusEuM.—Visitors during the week ending 
Sept. 25th:—On Monday, Tuesday, and Saturday, free 
10 a.m. to 10 p.m., Museum, 12,496 ; mercantile marine and other 
collections, 1739. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 5 p.m., Museum, 1912; mercantile 
marine and other collections, 143. Total, 16,290. Average of 
ing week in former Feng 14,984. Total from the 
of the Museum, 14,565,477. Patent Office Museum, 
4742, Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,263,382, 
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THE EXHIBITION OF LOCOMOTIVES AT 
DARLINGTON. 
No, II. 

Tux engine described at the end of the article which 
appeared in our last impression was built in 1847. The 
next on our list is No. 1050, of earlier date, having been 
built in 1843, but it stood out of its proper place in the 
exhibition, and we have taken the engines in the order not 
of their date, but of their position in the North-road 
Engine Works. No. 1050 is a neat engine, designed by 
Mr. Bouch, for working passenger trains on the Stockton 
and Darlington Railway. It is very similar to the well- 
known type built for many years by Messrs. Sharp 
Brothers and Co. The boiler 1 is 8ft. long by 3ft. Gin. 
diameter; the copper fire-box is 3ft. 8in. high, 3ft. 10in. 
long, and 2ft. 10in. wide. There are 115 Low Moor tubes 
8ft. Gin. long and 2in. diameter, 14 w.g. thick. The total 
heating surface is 633 square feet; the boiler pressure is 
100 Ib. on the square inch; the frames are of wood set 
between wrought iron flitches, and the cylinders are 13in. 
diameter by 20in. stroke; the link motion is of the ordinary 
type. The engine has evidently undergone some modifica- 
tions during its lifetime, the single drivers, 5ft. diameter, 
being of wrought iron of a modern pattern. The leading 
and trailing wheels, 3ft. 6in. diameter, are old an 
sufficiently singular. They have cast iron bosses and rims, 
and round wrought iron solid spokes, of which there are 
only six in each wheel. The total wheel base is 13ft. 1lin.; 
the load on the leading wheels is 6 tons 17 cwt.; on the 
drivers, 7 tons 17 cwt.; and on the trailers, 4 tons 14 ewt., 
or in all, 19 tons 8 ewt. The tender is made of fin. plate 
on wood flitched frames 14ft. long, and is carried on four 
wheels 2ft. Gin. diameter. The tender holds 936 gallons 
of water and 2 tons of coals, and weighs in running order 
10$ tons. This must have been in its day a pretty little 
engine, which no doubt performed well with light trains. 
The extreme length over all is 36ft. 10in. 

The next engine, No. 273, is a tank engine with four 
wheels, and is principally remarkable for the fact that 
the crank shaft placed about half way between the 
leading trailing axles, is itself without wheels. The 
cylinders are inside, and the crank shaft is fitted with 
outside cranks, which drive coupling rods to the four 
wheels. Engines were at one time used on the South- 
Eastern Railway somewhat of this type, but with single 
drivers only, behind the fire-box. The engine exhibited at 
Darlington is the only four-coupled engine of its kind 
which we have seen. It is a well-finished, neat little 
engine. It was built in 1840 by Messrs. E. B, Wilson and 
Co., from Mr. Crampton’s designs, for working oe 
trams on the North-Eastern Railway. The boiler is 
9ft. Zin. long by 3ft. diameter, of ¢ Low Moor plate. The 

r fire-box is 4ft. lin. high, 2ft. 3in. long, and 2ft. 9in. 
wide. There are 110 tubes 9ft. 43in. long, 2in. diameter. 
The total heating surface is 576 square feet ; the boiler 
pressure is 100 1b.; the inside frames are 8in, deep, 
liin. thick, and 19ft. long. The cylinders are 1llin. 
diameter and 18in. stroke. ‘The reversing gear is of the 
ordinary type. The wheels are 5ft. diameter, and the total 
base is 10ft. llin. The weight of the engine we could not 
ascertain. The tank holds 225 gallons of water, and the 
bunker 1 ton of coal. The extreme length of the engine is 
22ft. 4in. It is in running order, and it is sta that 
with light trains it has run very steadily at 43 miles an 

our, 

Engine No. 1(56 was built by Messrs. Gilkes, Wilson, 
and Co., at Middlesbrough in 1847, for working mineral 
trains on the Stockton and Darlington line. The boiler is 
13ft. 10in. long by 3ft. Sin. diameter; the copper fire-box 
is 3ft. Gin. high, 3ft. 6in. long, and 3ft. 5in. wide. The 
boiler has 127 iron tubes 14ft. 3in. long, 2in. diameter, 
14 w.g. thick. The total heating surface is 1061 square 
feet; the pressure 95lb. The frames are inside; the 
cylinders are outside, 15in. by 22in. The link motion is 
of the ordinary type. There are four-coupled 5ft. 
driving wheels and two leading wheels 3ft. Gin. diameter. 
The weight of the engine in working order is, on the 
leading wheels, 8 tons 9 cwt.; on the middle wheels, 
10 tons 8 ewt.; and on the trailing wheels, 8 tons 10 cwt.; 
the total weight being thus 27 tons 7 cwt. The tender has 
wood, flitched, frames 17ft. 4in. long. It is carried on six 
wheels 3ft. 6in. diameter, and holds 1200 gallons of water 
and 3 tons of coal. It weighs full 17 tons. The total 
length of engine and tender is 43ft. 6in. The driving 
wheels of the engine have cast iron bosses in which the 
crank pins are keyed, the bosses being extended opposite 
the cranks to form balance-weights. The connecting rods 
are of the “ tongs,” or long forked type, a single flat iron 
bar above and another below guiding the piston rod cross- 
head. The trailing springs are inverted over the frames, 
to which they are secured by the middle, the spring 
column on the axle-box bearing a the end of the 
spring instead of against the middle. The arrangement 
was adopted to clear the fire-box, and, we understand, 
worked very well. This is by no means a handsome 
engine, but the workmanship is very fair. 

We have now described all the old engines exhibited at 
Darlington which present features of interest. The modern 
engines shown constituted in themselves an exhibition of no 
small importance, as we believe that on no occasion have so 
many examples of the very best class of English locomotives 
been got together since 1862. It would be impossible to 
describe these locomotives minutely ; many of them have 
been mya illustrated in our pages, and as regards the 
rest, it would be impossible without drawings to do more 
than give the leading dimensions, and such particulars as 
can be rendered intelligible by unaided letter-press. It is 
only due to the North-road Engine Works that we should 
ty oe place to engines constructed there. Two of 
these we have already illustrated in our im ion for 
September 24th. One of these is an outside-cylinder 
bogie engine; the other a goods engine. No. 1068, which 
stood by way of contrast close to the Locomotion,: is an 
engine of a different type. It was designed by Mr. Bouch 
for working ean passenger tratlic on the North-Eastern 
Railway, and built. at the North-road Engine Works 





during the present year. The engine has inside cylinders, 
17in. X 26in., and four coupled wheels, 7ft. in Faring 
The leading wheels are 4ft. in diameter. The boiler is 11ft. 
long and 4ft. in diameter, of ,’;in. Low Moor. The copper 
fire-box is 5ft. 8in. high, 4ft. 5in. long, and 3ft. 6in. iy 3 
there are 158 Low Moor 2in. tubes, 14 w.g. The whole heat- 
ing surface is 1100 square feet, and the working pressure 
140 lb. The frames are inside. The weight on the 
leading wheels is 11 tons; on the drivers, 10 tons 4 cwt.; 
and the same on the trailing wheels. This equal distribu- 
tion has been obtained without the addition of any 
extraneous weight béneath the foot-plate or elsewhere, and 
results from a careful adjustment of the positions of the 
axles. The tender is carried on six 4ft. wheels, and car- 
ries 2400 gallons of water, and 6 tons of coal. It weighs 
full 21 tons. The total length over all of engine and 
tender is 44ft. 5in. The finis: of this engine is aac og 
and the machine is, from first to last, noteworthy for the 
solidity of its design, and the great dimensions given to the 
wearing ne cross-head guides are carried by the 
motion-plate and a bridge. They are thus totally inde- 
pendent of the cylinders, to which they are in no way 
connected. The valves are driven by shifting links, the 
links being made on a plan designed some years ago by 
Mr. Bouch. As we hope to illustrate the arrangement in 
an early impression, we shall not stop to describe it here. 
As an evidence of its excellence, an entire link motion was 
removed from an engine and exhibited at the North-road 
Works. This motion was still in excellent order, although 
it had run 333,000 miles withcut the smallest repair. 
The reversing of the engine is effected by Mr. Bouch’s 
ingenious screw gear, which permits the lever to be worked 
in the ordinary way, or with a screw, as may be desired. 
Theengineisfitted with Bouch’s steam retarder. Thisconsists 
of a pipe proceeding from the upper part of the fire-box to 
the cylinders, where it forks, one pipe opening at mid-length 
into each cylinder. A cock on the foot-plate admits steam 
to the cylinders or shuts it off. When the steam retarder 
is to be used, the cock is opened and the engine is put in 
back gear. The pistons are then, it will be seen, always 
compressing steam so long as they are in motion, and it is 
impossible for dustor dry air to find its way into the cylinders, 
as would be the case if the engine were reversed without 
admitting steam in the way done by Mr. Bouch. Our 
readers will not fail to trace an analogy between this 
device and the Le Chatelier brake, but the resemblance 
does not extend much beyond analogy, Mr. Bouch using 
steam instead of water. We understand that the “steam 
retarder” has given excellent results in practice. A very 
neat arrangement for lubricating the piston rod packing 
is adopted in this engine. A large lubricator is conveniently 
fixed on the foot-plate, a small copper pipe leads from this 
to the stuffing-boxes, and by a very simple arrangement 
the driver can, when he pleases, blow grease or water out 
of the lubricator into the stuffing-boxes. 

The second passenger engine exhibited by the North- 
Eastern Railway Company is that which we have already 
illustrated. The leading end is carried on a four-wheeled 
bogie, the wheels of which are 3ft. Gin. diameter. The 
four-coupled wheels are 7ft. diameter ; the total heati 
surface is 1217ft. The cylinders are 17in. diameter, a 
have the enormous stroke of 30in.; the valves are pistons, 
13in. diameter. These are said to answer remarkably 
well; those on the engine exhibited have run 60,000 miles 
without needing examination. The piston rods are guided 
each by a single triangular cuide yore with a flat side 
down. In all respects save one this arrangement is identical 
with that adopted in the oldengine No. 10. In the case of 
that locomotive the slide bar was solid,in the modern engine 
it is hollowed out underneath. In all the modern North- 
Eastern engines adjusting screws are fitted to the sprin 
hangers, and a very neat little device is used by Mr. Bouch 

to secure an even bearing for the nuts. 
This is shown in the accompanying 
sketch. It will be seen that the washer 
in which the nut bears is kept from 
tipping by bending one end down and 
passing the spring hanger through it. 
‘his secures an Soria g on the 
nut, and has, we understand, almost wholly abolished the 
fracture of spring plates. 

No. 174 is a splendid looking goods engine, designed and 
built by Mr. Fletcher, for the mineral traffic of the Gates- 
head branch of the North-Eastern Railway. It would be 
difficult. to find a better type of heavy 8 engine than 
this. The boiler is 11ft. 4in. by 4ft. 2in., of Low Moor, 
7;in. thick. The copper box is 5ft. 1lin. high by 4ft. 7in. 
long, and 3ft. 4in. wide. The tubes are lift. 94in. long, 
181 in number, and 2in. diameter. The total heating 
surface is 1204ft.; the frames are inside only, of iron lin. 
thick ; the cylinders, 17 by 24. The reversing gear is of 
the ordinary kind, and can be worked by screw or hand. 
The six-coupled wheels are 5ft. in diameter; the total 
wheel base is 16ft. Gin., plenty of play being allowed in 
the tires to get round curves. The load is not very fairly 
distributed —12 tons 8 cwt. on the leading wheels, 
13 tons 5 cwt. on the drivers, and 10 tons 9 ewt. on the 
trailing wheels, or, in all, 36 tons 2cwt. The tender is 
very handsome; it is carried on six wheels 3ft. Gin. 
diameter, the base being 10ft. 3in.; the tank and bunker 
hold 2000 gallons of water and 3 tons of coal. The total 
weight is 23 tons; the total length of engine and tender 
is 46ft. 3in. 

As a match for the engine we have just described we 
may select 1160, designed by Mr. Johnson for the Midland 
Railway, and built Messrs. Kitson, of Leeds. This is 
a goods engine, and the handsomest of its kind we have 
ever seen. It is a very powerful six-coupled engine, 
with inside cylinders 174in. diameter and 26in. stroke. 
The wheels are 4ft. 10in. diameter. The boiler is 10ft. 6in. 
long by 4ft. 3in. diameter, of 4in. Low Moor. The copper 
Srebox is 5ft. 113in. high in front, and 5ft. 53in. at the 
back; 5ft. 3in. long, and 3ft. 4}in. wide. There are 
223 brass tubes 10ft. llin. by 13, 11 and 13 w.g.,. The 
total heating surface is 1225 square feet, and the working 

re is 1401b. The two inside frames are of irom lin. 
ick. The total wheel base is 16ft. Gin., and the load 





is very fairly distributed, being, on the leading 
12 tons 5 cwt., on the driving, 12 tons 4 cwt. 3 qr., yen 
the trailing axle, 11 tons 12 cwt. 2 qr. The anata’ f 
elegant in design, and, like the engine, beautifully finished. 
The frames are not less than 20ft. Gin. long. The six 
wheels are 4ft. in diameter, with a wheel base of 13ft. 
It will 2265 gallons of water and 4 tons of fuel; 
the weight, in working order is 29 tons. The it length 
of the ay and tender—49ft. 4in.—adds no doubt to the 
— ee they make on the eye. Mr. 
ohnson has shown it is possible to design a thoroughly 
handsome goods engine, and the mma. wieder and 
finish are equal to the best ever bestowed on what 
we may term “crack” passenger engines. The boiler is 
fed by two Friedmann’s No. 9 injectors. These are dis- 
uke J under the foot-plate, the pipes being led forward 
under the running boards to the middle of the length of 
the barrel of the boiler. Here a copper pipe about 2in. 
in diameter rises perfectly straight vertically to a level 
with the centre line of the boiler, where it terminates in a 
neat brass clack box. This arrangement is quite novel and 
extremely symmetrical; there is a total absence of visi : 
pipes about the engine, and this gives simplicity to the 
design in a way that must be seen to be realised. The 
valve motion is very cleverly worked out. The valve 


spindles are prolonged through the motion cs and 
guided by it. The entitle tote are short, and the links 
close up to the plate. The painting and varnishing of the 


engine and tender are as nearly as possible perfect. Ina 
word, we have in this engine one of the best possible 


types of 8 engines—an engine which will be econo- 
mical, and manifests throughout great care and talent 
on the part of the designer, and a conscientious desire on 


the part of the builders to do his design ample justice. 

Space fails us in the desire to describe as > deserve 
the fine engines exhibited by other companies. Foremost 
amongst these come Mr. Stroudley’s Grosvenor, illustrated 
and fully described in a recent impression. Mr. Sterling 
sent one of his t outside cylinder passenger engines, 
which has slaty toand a pleco te our rtfolis of working 
drawings. These engines really do ie after day what 
few passenger engines in the world accomplish. They run 
for many miles at a time at s of 65 to 70 miles an 
hour. e may cite the working of the ten o'clock express 
from Leeds to London as an example of their performance. 
Mr. Webb sent the engine which took part in the Newark 
brake trials ; and we also found the North- engine 
— at the same trials, at the North-road Engine 

orks. No. 1431, a fine tank engine, with Adams’ patent 
bogie at the trailing end, deserves more than the passing 
notice we can only find space to give it. The same may be 
said of express passenger engine No. 106, designed by Mr. 
J. Sterling for the G w and South-Western of Scot- 
land Railway. This is an inside cylinder ine with 
18in. cylinders, 26in. stroke, with four-coupled 7ft. lin. 
drivers and a bogie, the four wheels of which are 3ft. 7in. 
in diameter. The total weight of this ine is 39 tons, 
and the heating surface 1112 square feet. The engine has 
steam reversing gear invented by Mr. Sterling which is 
extremely ingenious and works admirably. 

We feel that we have done but scant justice to one o 
the most interesting exhibitions of “eo ever shown to 
the world, but the time during which the exhibition was 
open— about a day and a-half—was quite too short to 
admit of a minute and thorough inspection of all the engines 
exhibited. As to the conclusions to be drawn the 
lessons to be learned from the exhibition we shall probably 
have more to say on a future occasion. It is indisputable 
that a great advance has been made in locomotive practice 
not only within the last twenty years, but within the last 
four or five years. The characteristics of that advance 
deserve, however, an article to themselves. 








THE DEVELOPMENT AND IMPROVEMENT OF 
THE TEES. 


On Wednesday of this week, Sir Stafford Northcote, Bart., 
the Chancellor of the Exchequer, paid a visit to Middlesbrough, 
ostensibly for the purpose of laying the foundation-stone of a 
new graving dock now under construction at Normanby, about 
two miles below Middlesbrough, but actually for the purpose of 
witnessing the gigantic industrial growth of the Cleveland dis- 
trict, and forming some kind of idea as to its i and pros- 
pects. A large party met Sir Stafford on Wednesday forenoon, 
and proceeded with him down the river to examine the various 
works now under construction for the improvement of the navi- 
gation. There were present—Mr. Isaac Wilson, chairman; Mr. 
Dodds, M.P., chief clerk; Mr. William Fellows, chairman of the 
Works Committee; Mr. Fowler, engineer of the Tees Conser- 
vancy; Major Beaumont, M.P.; Mr. Stevenson, M.P.; Mr. 
Bolckow, M.P., and a large number of gentlemen interested in 


the trade and shipping of the Tyne. Pe first pro- 
ceeded to examine the blasting operations at ighth Buoy 
Scarp—a huge boulder of in the bed of the Tees below 


Middlesbrough — which have already been described in Tur 
ENGINEER, but from accident to the boring barge 7 were pre- 
vented from seeing it in operation, although they full oppor- 
tunity for seeing the working of the eg to remove 
the disintegrated rock after it has been party then 
proceeded to the breakwater, and thence to the lighthouse at 
the mouth of the Tees, where they partook of luncheon; and 
Sir Stafford Northcote expressed himself highly satisfied and 
amazed with all that he had seen. The steamer afterwards cor 
veyed the party to the new graving dock, which is close to the 
Normanby jetty. The work of construction was commenced in 
the early part of the present year, and the dock is now nearly 
half finished. Its length is about 500ft., and its width at the 
entrance about 50ft. The width of the dock at the bottom is 40ft. 
and at the top 70ft. Pumps will be — by Messrs. Gwynne 
and Co., of London, capable of taking all the water out in two 
and a-half to three hours. The total estimated cost of the struc- 
ture is £35,000, of which amount £27,000 is to be Py under 
contract to Messrs. Riley and Hi In laying founda- 
tion-stone of the new dock—which is the first one of its kind con- 
structed on the Tees—Sir Stafford Northcote referred again to 
the great resources and capabilities of the district, remarking 
that.“ the works he had seen spoke for themselves with so loud a 
voice that they utterly put to shame a gn Sey a human 
voice might say with regard to them.” z kow, M.P., Mr. 





“are aetually content to pay threepence per ton, it is not now 
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Dodds, M.P., and Mr. Isaac Wilson, chairman of the Tees Conser™ | 2ft. 9in., the 6ft. low-water channel is 5680ft. longer and 63ft. 


vancy Commissioners, also took part in the p 
There is no disguising the fact that the Tees Commissioners 
are not without hopes that the favourable impression which may 
be produced on the Chancellor of the Exchequer by what he 
may see and hear on Tees-side will facilitate any application they 
niay henceforth require to make to borrow money for the prose- | 
cution of their vast undertakings. As to the nature and extent | 
of the operations completed, pending, and projected, some in- 
fermation on so interesting an occasion may interest our readers. | 
In a recent report on this subject, presented by Captain Calver, 
R.N., to the Commissioners of the River Conservancy, he 
says:— 
“For the purposes of comparison, I have arranged the river | 
course between Stockton and the sea into four well-marked and 
convenient districts, and in each I have, at the two periods of | 
1853 and 1874, compared the depth below datum cf the deepest | 
line or trench of the navigable channel; of the shallowest spot | 
along the same line, or the ruling depth; the whole bed con- 
tained between the edges of the flats on either side dry at low- 
water springs; and lastly, the length and breadth of the channel 
with 6ft. and upwards in it at the same time of tide. I have in | 
addition noted ‘the aggregate amount of Sais which has | 
taken place in each section of the river, with the view of con- | 
necting cause and effect. The first district for comparison ex- 
tends from Stockton Bridge to the upper corner of Newport 
Quay, and in this the deep water-line has been lowered lft. 4in., 
the shallowest spot has been deepened 2ft. 7in., the 6ft. low- 
water channel is 3155ft. longer and 40ft. wider, the seven breaks 
or interruptions in it have been removed, and the entire bed has 
been lowered 9in. This division includes the restricted cut of 
1828, which has opposed a serious impediment to the develop- 
ment of the trade of Stockton, but I am glad to observe that a 
substantial addition to its width is on the point of completion 
The second district is from the upper corner of Newport Quay 
to the line between the site of Cargo Fleet Windmill and the 
Ordnance Station at Tees Strand; and in this the line of deepest 
water has been lowered 1lin., the ruling depth has been increased 








wider, the breaks in it are two only, instead of five as formerly, 
while the whole bed has been lowered 12in. Billingham Reach 
is in this district, and a compari of the conditions of this 
portion of the navigation, as delineated in the MSS. of 1853 and 
1874, is necessary to enable the commissioners to fully appreciate 
the value of the system they are carrying out. The employment 
of longitudinal guide walls and dredging, instead of transverse 
groynes, has converted a confused and broken channel into one 
of uniform bed and width, and it only requires extra deepen- 
ing to render the reach all that is needed for navigable purposes. 
The third district is within the limits of the estuary, and 
extends from the line between the site of Cargo Fleet Windmill 
and Tees Strand Ordnance Station down to the Ninth Buoy 
Scarp. In this division of the river the line of deepest water 
has been lowered 3ft. 2in., the ruling depth has been increased 
5ft., the 6ft. low-water channel is 1880ft. longer and 281ft. wider, 
the four breaks in it have been removed, and the entire bed has 
been lowered lft. 10in. The most important of the works 
carried out by the Commissioners—viz., the substitution of a 
direct and wide channel for the two narrow and tortuous pas- 
sages which formerly existed, is in this section of the river. The 
fourth district, and the last one for comparison, extends from 
the Ninth Buoy Scarp to 12ft. at low water upon the seaward 
slope of the bar; and here the deepest trench of the charnel 
has been lowered 3ft. 5in., and the shallowest spot deepened 2ft.; 
the 6ft. low-water channel has been widened 254ft., while the 
entire bed between the guide walls and the low-water sand edges 
has been lowered 3ft. llin. The masses of sand, formerly bare 
at low water within the line of the slag walls, have been mate- 
rially reduced in extent. The removal of the scarps now in pro- 
gress will have a general beneficial effect ; the bar is from 1ft. to 
2ft. deeper than it was, and a judicious arrangement of the 


| breakwater will probably secure all the benefits proposed by 


their adoption.” 

The improvements that have been effected in each of these 
four districts since the year 1853, when the present Commission 
was constituted by Act of Parliament, are thus stated :— 


' The whole bed 
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The Commissioners, with the view of making the Tees a har- 
bour of refuge—for which, from its leeward situation, it is 
admirably well adapted—undertook in 1860 the construction of 
the South Gare breakwater, which stretches from Tod Point, two 
and a-half miles below Middlesbrough, to near the bar. The struc- 
ture is really a stout concrete wall facing the sea, founded at the 
level of low water, and carried up to the level of high water, 
with a mass of loose slag rising behind it to 16ft. above high 
water, in a slope of 1 to 4. Although yet far from completion, 
the breakwater has replaced the shifting South Gare Sand by an 
immovable bank, and at low water of spring tides there has been 
for some years past not less than 9ft. of water on the bar, as 
compared with only 4ft. in 1863. The following table shows the 
graduated progress of this important structure. 
































Allowance | ~ 
«= F% from é3 
2 fs : ironmasters! = 
Year ending 23% Gross cost. ‘end Net cost. | $§ 
ar 4 
= 3 from other | 3 
Ps sources. | 4 
t S a é Z2'ai¢4/ 2 ad 
Oct. Sist; 1863 | 68,728 | 10,499 111| 369 2 710,12919 4 6,7 
* 1864 213,282 9,888 1 0} 1,444 311, 844317 1 988 
” 4865 | 264,488 | 6,121 10 9] 2131 11 6| 3,989 19 3] 580 
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T 2,534,250 | 128,675 11 4|33,576 2 4/98,949 13 9) 10,321 
e Less allowance over expenditure 1871/ 3,850 4 9 
95,099 9 0 














Nore.—The work was discontinued during the years 1870, 1871, and 


| gress for the removal of the Eighth Buoy Scarp. 





1872, and the year 1873 was occupied in building workshops and erecting 
machinery for carrying on the work with greater expedition. 
November, 1874. Joun Fow er, Enginecr. 


About 550 yards of the South Gare breakwater yet remain to be | 
completed, and this, it is expected, will be done within the next | 
two years. When Mr. Rendel made his report on the Tees as a | 
harbour of refuge he estimated the cost of this and the other | 
breakwater on the opposite side of the river at half-a-million ; | 
but, owing to the great facilities for procuring the slag used in 
its construction, and for the removal of which the ironmasters 


expected that the works will much exceed one-half of that 
amount. The North Gare breakwater is not yet commenced. 
This work is designed to protect the northern side of the 
estuary, as the South Gare breakwater protects its southern side, 
and runs in an E.N.E. direction from the extreme northern limits 
of the estuary towards the South Gare breakwater. The length 


from Seaton Snook ; but it is proposed to continue it ultimately 
for a further length of 400 yards. The design of the work is 
similar to that of the South Gare breakwater. The estimated 
cost of the 1300 yards authorised is £49,478, to which must be 
added £4596 for land required for the works, the cost of which 
has been settled by arbitration, making the total estimated cost 
£50,074. “The ~~ He of this work,” says Mr. Rendel, “ is 
perhaps less than of the outer portion of the South Gare 
works, and assuming a superstructure is provided only where 
necessary, I think it may be dispensed with for some distance 
from the shore. I think it must be either dispensed with alto- 
gether, or constructed for its seaward half on a very much more 
expensive plan than that now proposed, 

Reference has already been made to the operations now in pro- 
hese and the 
constant dredging carried on in the river embrace the whole of 
the work now in hand, with the exception of the new graving 
dock already referred to. With three dredgers and a “bag and 
spoon” the Commissioners have during the last twenty years 
raised nearly six million tons of material from the bed of the 


| river, the total quantity raised last year being 848,000 tons ; 
| and we may conclude by saying, in the words of Mr. Rendel, 


g the operations conducted on the Tees during that 
period, that they rank amongst the most successful engineering 


| works of the time. Their general scope and design are excellent. 


They have enjoyed the advantage of having at command the 
materials they most require at a nominal price. The cost is 
7 defrayed by the land reclamations, which they have 
included ; they are producing a large and increasing revenue, 
and the cost of maintaining + is comparatively small. 








ON SPONGY IRON.* 
By Mr. Grpss. 


“Sponcy IRON,” or “iron ”the slightly cohering mass 
ary" Neer iron ose a the weldi deeb iron 
—is in nearly all iron ing processes, it is 
a form of iron but little known in aaa Many proposals have 
been made to separate iron smelting into the two distinct operations 
of reduction to sponge and the subsequent welding or neve Sd 
this product to produce malleable iron, steel, or cast iron. e 
earliest attempts on a a scale were those of Clay, under patents 
obtained in 1837 and 1840, and he has been followed by a series of 
inventors of whom Chenot conducted the most elaborate recorded 
experiments. Efforts in this direction still continue ; two processes, 
having for object respectively the manufacture of puddle bar and 
steel, being now carried on on a somewhat large experimental scale ; 
and lately a series of extensive experiments were made by Siemens, 
with specially planned furnaces, that certainly reduced the ore to 
sponge and smelted the latter successfully, so far as economy of 
working was concerned. Butiron as sponge is in a most favourable 


condition for ing sulphur from the reducing agent and from 
furnace heedhaseg ve be that compelled Siemens to abandon this 
method of working. 


rn the separate production of spongy iron, for the manu 
facture of iron, does not give workable promise, fine state of 


the precipitation of copper from solutions produced in the extrac. 
tion of copper from its ores by the wet method. 

For the use of spongy iron, in the reduction of sulphides, &, 
in the dry way, Brone and Deherrypon obtained a patent in 1859, 
and later in the same. year Gossage patented the use of spongy 
iron, reduced from burnt qpae in ovens and muffle furnaces, for 
the precipitation of copper from solution. In 1862 Bischof patented 
the manufacture and application of sponsy iron for copper precipi- 
tation, his process and raw material being essentially the same as 
those described in Gossage’s patent three years poe Bony In 1863 
Bischof patented an ment of reverberatory furnace and 
accessory apparatus, for the production of spongy iron for use in 
precipitation and other purposes. Henderson, in 1863 and 1867, 

tented a variety of furnaces, and in 1869, Snelus patented a 

ace similiar to Gerstenhofers’ pyrites kiln, for the production 
of spongy iron, but no one of their devices has been adopted. Pro- 
posals patented later than Bischof’s have had for main object the 
production ef sponge for the manufacture of iron and steel. Most 
of these have been some form of retort or muffle furnace in which 
the mixture is heated by transmission through brickwork, the 
retorts being horizontal or vertical. This method is slow in action, 
and the wear and tear of the brickwork has proved too great in 
ractice. Snelus’ furnace, in which the finely-ground material 
alls from one series of bars to another in a ing atmosphere, 
whilst maintained at a red heat, appears well adapted for the pro- 
duction of sponge, but its introduction being proposed for the 
manufacture of steel, the liability of iron in this state to absorb 
sulphur from furnace gases would probabl — its adoption, 
iemens’ cylindrical revolving furnace, although well adapted for 
uick and economical reduction, was aband 1 for this reason. 
he vertical retort furnace has been again pro} by Blair, who 
states that he has overcome the former diffieu ties of working this 
class of furnace. In a vertical retort externally heated, unless the 
width be impracticably small, an excessive time is required for 
heating the mass eae me wd Blair employs a shaft about 4ft, in 
diameter, and by the device of a cylinder, suspended in the throat 
and leaving an annular space only 3in. or 4in. wide and heated 
internally by gas at the same time that the external shaft is kept 
heated, the ore enters the body of the furnace at a red heat, which 
is then readily maintainable in the mass. The reduced iron, 
passing down into a cooling shaft, is withdrawn from time to time 
whulst fresh ore and charcoal are charged into the annular mouth. 

Only one form of furnace is now meet in making iron for 

a This is essentially a reverberatory furnace JOft. 
, with provision for conveying the flame under the hearth, 


after it oe over the charge. 

The h of the furnace is 23ft. long and 8ft. wide, and is 
divided into three working beds by bridges. Each bed has two 
working doors on one side. The doors slide in ves and close 
air-tight. The fire is 4ft. by 3ft., with bars 4ft. 8in. below the 
bridge, thus allowing for a considerable depth of baring fuel. 
The fire door slides in ves like the working doors. The hearth 
is formed of tiles sustained on brickwork partitions forming flues 
through which the flame returns after passing over the hearth. 
From these flues the flame drops, by a vertical flue alongside the 
fire bridge, to an underground flue communicating with a chimney. 
The entrance to the latter flue is provided with a fire-tile damper, 
which is closed whenever the working or fire doors of the furnace 
have to be opened. A cast iron pan, 20ft. by 10ft., is carried by 
short columns and girders over the furnace roof. In this pan the 
ore is dried and mixed with coal, and from it is charged into the 
hearth through cast iron pipes, built imto the furnace arch. The 
furnace is elevated on brick pillars, to allow of iron cases running 
under it, to receive the uced iron, and it is worked from a 
platform of cast iron plates. A vertical pipe, bin. diameter, passes 
through the hearth of the furnace, inside each working door, and 
through these pipes the reduced iron is discharged into iron cases 
sent beneath. These cases are horizontally rectangular and 
taper upwards on all sides. The cover is fixed, and in its centre 
is a hole 6in. diameter, with a upwards, which serves to 
connect the case with the discharging pipe. The bottom of the 
case is closed by a folding door, hinged on one side, and secured by 
bolts and cutters on the other. The case is fitted with four wheels, 
clear of the , and is covered with a cast iron plate, fitting 
loosely into the opening on the ba oo side. It stands 4ft. 8in. 

igh, and has a capacity of 12 cubic feet. 

e furnace hearth being at a bright red heat, each of the three 
working beds is charged with 20 cwt. dry purple ore and 6 cwt. 
ground coal, from the cast iron pan over the roof. The fire and 
working doors are closed, and the only air entering is that through 
the fire, in working which care is taken to prevent the mass of 
emer fuel getting hollow. The charge in the first bed from the 
fire-bridge is reduced in from nine to twelve hours ; in the second, 
in eighteen hours; and in the third, in about twenty-four hours. 
Each charge is stirred over two or three times during the period of 
reduction. Before opening any door the flue damper is closed to 
prevent a current of air entering over the charge. On the com- 
plete reduction of the charge on any working bed, two cases are 
run under the bottom pipe, to which their mouths are luted by 
clay, and the charge is quickly drawn into them by rakes worked 
through the doors. The cases are then removed and closed with 
cast iron plates. In about forty-eight hours the iron is cooled 
sufficiently to be discharged, and this is simply done by raising the 
case by a crane, and knocking out the cutters fastening the hinged 
door on the bottom, when fromh the tapering form of the case the 
mass of reduced iron falls out readily. The oe Tee rae to 
powder under a pair of heavy edge stones 6ft. in diameter, and is 

through a sieve of 50 holes per lineal inch. 

For the manufacture of spongy iron for precipitation, two 
materials have been Feepeeed, viz., burnt pyrites and “‘ purpleore.” 
The following are analyses of these materials :— 

— ore. — 

ae 7 








Ferric oxide .. .. «+ 

OSS ee ae an -- 
ST os. «as ,ec} om eo en ee ‘18 
Saiphtr.. .. .. «« o 38 es 7 
Cupric oxide.. .. «- 270 es _ 
Zime oxide .. . «.. «. “47 ee _ 
Lead oxide .. .. .. «. ‘84 os “90 
Calcium oxide ... .. .. "28 os “20 
Sodium oxide .. .. .. - ~~ 183 
Sulphuric acid .. «2 .. 580 oe 78 

“OF 


Arsenic acid .. 1. «+ os 25 oe . 
Siliceous residue.. «+. +» 1385 ee 218 


99°27 ee 99°55 


Bischof and Gossage both the use of burnt ore on the 
ground of the obvious economical advantage that the it con- 
tains is obtained, with the precipitated copper, without The expense 
of extraction. But burnt ore contains a notable proportion: f 
arsenic—‘l6 per cent. in above analysis—and this metal, remain- 
ing in the , is left mixed with the precipitated ibe 
seriously deteriorates the quality of the refin bay ond tely 
made from it. Bischof states that* ‘‘ should the ore have contained 
traces of metals, such as arsenic or lead, they will be volatilised 
during the process ef reduction.” Whilst lead is reduced and in a 
great measure volatilised in the spongy iron furnace, the arsenic in 
such ores being present mainly as arseniates of r and iron, 
which are likely to be reduced to fixed arsenes, is not vola’ d 

iron e from burnt ores containing a of arsenic 

closely agreeing with that in the ore. ‘‘ Purple ore,” which retains 
only the most minute trace of arsenic, is the only material now em- 
ployed, and the following analysis gives the composition 
of iron made from parple ore by means of the furnace, aod 
I ee Pe a0 copper, 2h lads 1; carton, 7°00; wep, 
metallic iron, 70°40 ; , ‘24; lead, “27 ; n, ; 
1-07 ; alumina, ‘195 sine, 20, sliooons esking, 90 total, $902 
using copper, the liquors ° 
tated by an alr blast whilat ron is redlually added. By this 


jur, 
"62. 





the 
division of the metal in the iron sponge renders it very suitable for 
* Neweastle-on-Tyne Chemical Society. . 





at present authorised by the Admiralty is 1800 yards, measured 





* Specification of Patent No. 1235, a.p. 1862. 
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means & perfect mixture is obtained, and a copper precipitate | was mostly done by labourers, one mason superintending. The | hard-burned selected brick. The arches were semicircular, 4 
wan be readily prodused,contaising not more than 1 per cent. of | cost in days’ work per cubic yard was as follows :— in diameter, laid in three rings. The iner Png” wulaed Cary 
metallic iron. As com with precipitation by scrap iron, the 7 three brick, the middle one a third forty-two. 
economy of space and facility of manipulation are very | _1867.* 1868. + As laid in the arch, twenty-two or forty-seven headers 
great. On the side o que he ae are cheapness of | rota) quantity laid, cubic yards .. | habe 2353 were 1490ft. long. One yard took 554 brick and 0°95 barrels 
material and economy of application ; whilst against it is the pre- | Percentage of whole mass .. .. oN 32 3645 of cement. 
sence with the precipitated copper of the unreduced iron oxides | The sizes of brick vary so much in different localities that any 
and excess of carbon from the reduction. In open Fey 4 Days, per cubic yard. | estimate based on the number of brick laid has only a limited local 
iron, the copper extractor has the a of the pitant | I ——— | value, The proportional number of brick used in different classes 
his own hands, and avoids the troublesome handling of a material | Foreman(mason) .- .. .. .. «. -. «| 0°06 0-057 of work may be useful. Thus, 1000 of the same kind of brick, viz., 
so cumbrous as scrap iron. > ee icone Seoting site oar ca = hard brick,” laid, in lining wall of gate-house substructure, 

As the chemistry of spongy iron precipitation, it is, of * Siising mortar ce 0-078 0083 86th-street, New York, 45°2 cubic feet ; in flat arch, high bridge, 
course, identical with that of scrap iron precipitation, and although 6 aa—_k .. .. 0°238 0°254 enlargement, New York, 46°0 cubic feet ; in small arches, storage 
it is stated by Bischof that, “‘Some substances, such as arsenic | Cement—barrels.. .. .. .. .. 2. 2. 0° 283° 0299 reservoir, 48°9 cubic feet. On an a , the weight of these 
especially, are only precipitated after the iron has been in contact | Sand—cubic yards .. .. .. .. «so» «* 0°084 0-088 bricks is 44 Ib. each, and they will absorb 19 per cent. of their bulk 
with the solutions containing — and these substances for | Stone ” sees ee se om we 0°897 0°892 of water. The time'of masons laying brickwork under i 
per The pitation of the by my process being —_ ing stone to the work—teams .. ., |  0°160 cn varies very much from that Agee Fay compe 
caine he mes as —— solutions then being arpa: meer Sling «. «- oe i a mechanics n more instruction at the outset, constant super- 
rated from the iron powder, the above substances cannot - : vision than bricklayers on ic works. In estima‘ on cost of 
cipitated or mixed with the precipitated copper,” the writer has | _ The cost of the mass of concrete and large stone, as laid in 1867, | brickwork, se claw of work must be prtioularly comndered. The 
been unable, with iron in any form, or with copper solutions in was 89} per cent. of the cost of conorete alone, and in 1868 was t difference in cost of different of work is exemplified 
any state, to completely aoe om ow and leave any, even S44 per cent. A sag cost. a f fy the following table of actual cost :— 
the smallest, proportion of arsenic in solution, : reasons before given oo gemneuinae of large stone in work o! iste cena 

this class ought not to exceed 25 per cent. of the mass, in wi cubic yard. 
case the cost of the mass may be safely estimated to be reduced 10 | High, rie enlargement, 18%. Lining wall and fat > 
ific increase: ve lose pe cc 40. ss 26 9 o°714 
MEMOIR ON THE CONSTRUCTION OF A | percent - on oe, 1864, Greta” “conduit of 
MASONRY DAM. V. Cut Stone Masonry—Quarrying —The stone for cutting was St. Leute Waterworks. Conéuth, semisivenlas erch Gh. 
By Mr. James R. Crose, C.E. lit out on the hill sides, and hauled to the stone yard near the - cm 5 a a a! eee 
21 ma the first year the quarry was not well managed, and si Reservoir, 1869. Lining of gate-house, walls, 
(Concluded from page 217.) the cost was too great to be of service for comparison. During the arch ; rather rough work .. .. .. «2 +. -. 0°304 
In the fellowing teble is given the cost in thee iat ping eeeaas pets, Se guste the the le wane 


concrete for each season 
cost of laying concrete at 


. Lous, 


tely, and also for com 
at Mo., as furnish 


by Mr. T. 


A. Meysenburg, when in charge of the construction of a reservoir 


for the St. Louis 
mixing by saying 


Waterworks. He explains the greater cost of 
that labourers will not do nearl; 
amount of work in that latitude that they will at the | 


the same 


N. Y. Storage Reservoir. ‘St. Louis Reservoir. 











1867. | 1868. |,1869. 1870, 1868. 1868. | 1869. 
Cubic yards laid... | 2715 aoe2 | 6006 s7200) — | — | — 
Proporti f stone to! | 
a. a vo] 1°65 | 1°85 | 1°85 | 1°85 | 25) 2 | 
| Mixed on Hotsted by 
level and | steam an 
wheeled in. | run on cars.| 
Days’ work per cubic a iE E £9 29 | On level—wheelod 
yard. ett $] in. 
we ze z\Ss 23) 
autieecols E : 
Fe#/s* Elz ® FS 
= : 2 ~ 
; (me 
Mixers ro 0°227| 0°145 O°121 0°603, 0-587! 0°300 
Derrick and carmen — — | 0°088 0-670 — a one 
Engine—hours _ — | 0°152 o108 — | - - 
Handling sand oe - — | 005 oon) — | — _ 
0-161! 0-114] — — | 0-188) 0°134) 0°250 | of 
» stone 2 — | — | 0-197 0-008 = aerh = 
Carts .. 0°065) 0°076] 0-046 07035 0°088 0°057) 0° 088 
| eo 
Ramming . 0°125, 07078] 0°071 O°073 0-125. 07107) 0-128 
Sand—cubic yards... o-4ae 0°416] 0-420 0°420 0°373 0-411) 0-444 
Cement—barre!s .. 1°446. 17420] 17425 17428 1°250 1°894} 1°500 
| 
O°888. 0-046] O°946 


Stone—cubic yard .. 




















0°946 0°926 0°826' 1°111 


To com the four years’ work, the hoisting must be left out of 
the account. In the first two years, the mixers did the same work 
that the mixers and car tenders together did in the last two years. 

sand and stone must be taken in connection 

















The men 

with the carts, as the tion from the was done by 
barrows or carts, the distance from t e mixing boards. 
Calling a cart and driver equivalent to twomen, we have asa day’s 
work, per cubic — er 
_ 1867, | 1868. | 1869. | 1870. 

Furnishing material to mixers .. O°291 | 0°266 | 0°281 | 0°229 

' 
Mixing and transporting to place .. | 0°223 | @°227| 0°233} 0°191 
Total.. -| @614  «40°493 | «0514 





This shows that the increased cl 


coming nearer to the surface, 
that the change in 1860 to th 
as a day’s made a 

year, while in 1870, when 60 batches was a 
diminished. One reason for 


cost was similar 





0°420 


day's work, the 


cost of engine in 1870 was that, when concrete had tobe put in, 
two gangs of mixers were kept going by one engine on short 


of the car. 


The spreading and ramming cost more th 
ventions at the beginning of the 
was made much less moist than in the 


first layer on the rock in the bottom 


proper 


concrete was surrounded 


adhesion, and insure 


and the water was confined and prevented 


e first season than 
work the concrete 


seasons; and the 


uired the closest attention 


to bottom of the course 
SSS It was found afterwards that 


fresh 
my ng ly pi 


lastered 
running off, the 
mass worked better and more easily by being made quite wet. A 


amount of water with the temperature - 
tion of the atmosphere. Ordinarily, when the sand is slightly 
damp, and the stone well washed and wet, the quantity of water 
used fn mixing the mortar Ghoul net Gxsesd 9] Gable fedt por 

The ‘concrete, wh weighed Ib. cubic foot; its 
ey ene reakeaele 

° _ un 

‘laid in the from the foundation to within of the 
top of the dam, were set in surfaces 





per | per 
onthe vert, cubic yard 
Foreman os +s ee O°041 | Tool boy.. a «spe ee 
eee eee ee 
Labourers .. + O14 Labour, loading teams .. 0°077 
Blacksmith .. 0° 036 Tools, powder, and fuse to be added. 


From January, 1869, to July, 1870, 4000 cubic yards 
cutting were quarried. All of this was split out with plugs and 
feathers, and hauled to the stone yard, an average distance of 


one 
mile. The cost in ie was:— 
ysper | Days per 
cul tant. cuble jeod. 
Foreman - © 114 | Toolboy.. col oo @ 
Drillers .. -- O17 TesGRS cc ce ce cs oe OOD 
Labourers . O° 429 | Labour, loading teams -. 0°284 
Blacksmith | > @no2 | 


VI. Stone-cutting.—Rubble 
The stone was estimated at 
bed as laid in walls was 2715ft. 
face=1 cubic yard. 
1°8ft. rise x 3°6ft. long=6°48 square feet face 
about 19 superficial feet of joint cutting per e. 

The average day's work of a man, deduced from 3} a work, 
in which 5200 cubic yards werecut, was 6°375 square feet face per day. 
That is, 1 cubic yard took 1°569 day’s work of cutter. Average 
day’s work of superficial feet of joint was 18-7ft. per day. 

cutting the granite for the gate-houses of the Croton 
at 86th street, New York, in 1861-2, the minimum day's work fora 
cutter was fixed at 15 superficial feet of joint. This included also 
the ing of a chisel draft around the face of the stone, which 
costs per foot about one-fourth as much asa foot of 
joint, making the actual limit equivalent to about 17°7 square feet 
joint. 

én the same work, the proportion to be added to the cost of 
cutters to give the total cost of stone yard was as follows, for 19 
months’ work:- 


masonry is described above 
2 beds. The actual average 

estimated, 10°8 square feet of 
The average face dimensions of the stone were 
stone; this gave 


For superintendence os 0c 0s co co O68 8 percent. 
For shédgand tools... .. .. .. «5 of «- ad FF yy 
For shai ing tools e, 90..0%. 00. 00 bere 9 
For labour moving stone in yard.. .. -- add 10 Ms 
For drillers plugging off rough faces. . . wae ,, 


Total to be added a. = 


For dimension stone, cut to jin. joints, and hammer-dressed 
(pean hammered) on the faces, 1 cubic yard takes 9 days’ work of 
cutters. The coping of the dam, composed of two separate courses 
of stone, 1 of 12in. rise, 30in. bed, average length 3}ft. 1 of 24in. 
rise, 48in. bed, average | 2hft., hammered, face 
rough with chisel draft around it, beds and joints to lay }in., took 
per cubic 6°1 days’ work of cutters, 

Grooved work for stop plank on upper face of dam as shown in 
Fig. 4, with fine cut grooves, courses averaging 20in. rise, took 10°86 
days’ work of cutters for every foot rise. Steps cut in rock to 
receive the face wall of dam on north-east end, took 12 day's work 
of cutters per linear foot of face. The above rates are all for 
granite or stone of similar hardness. 

The stone used for the dam averaged 172lb. per cubic 
Smt, and the specific gravity as laid in wall with mortar was 


VII. Laying Masmry.—Most of the cut stone was laid by one 
mason. More than two were not employed at any time. The 
mason’s also shifted derricks. ee ote oe 
weak: veld wil tion of the blocks in the yard, and whether 

into courses, or lay 


they were there miscuously. 
de cast in time of laying the masonry each year was as 
‘ollows :— 





1868. | 1869. 
1070. | 2270 
Hand hoist. \Hand hoist. Steam hoist./Steam hoist. 
Days per cubic yard .. A 5ft.|10ft. to 20ft. 20ft. te 30ft. 'S0ft. to Soft. 
a. 5; rae 20 | one 082 ° 
| 9-188 
0-082 
1 
| 


1870. 


Cut stone masonry. 
Total cubic yards laid 2530 
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Roads,—Three miles of new roads 
The 


built by t t. section of the road as built is 
shown in Fig. 3. road-bed is 16ft. wide with crown of 6in., 
and a ditch 14ft. deep on the side. All material was removed to a 


put on and well carted over. Fillings were le with 

loose rock, and frequent culverts provided. On the reservoir side, 
retaining walls of bo’ with a fence wall 3$ft. high, 
2ft. wide we) eno — at top, were built. Lp ee 
been in use five years, have never been i and are 

now. The cost of the road, eons pts 4 
“tke cort of the dam alone to th 

cost e to the completion of the original desi 
(except calking and pointing the upper face) in 1870, was 370,000 
dols. The total cost of the reservoir, including land, dam, roads 
and engineering to the same date, was 590,000 dols. 

ing this memoir, an endeavour has been made to 
t only the results of actual experience, and to aid in supply- 
ing a want which is often felt by engineers in estimating the cost 
of work with the details of which cor are not familiar. Every 
nye my ogo his collection of memoranda concerning 
work on which he has been engaged, but when called upon to 
estimate on another class of construction, data are difficult to 
based on 


prices can be computed. To this cost 

must be added the amount needed for plant, superintendence and 
—— concerning which no rule can be given, as every public 

its peculiarities which require i , but at the bottom 

of all is the actual cost of doi of this 

is essential to making an in 


i 


the work, and a knowledge 
t estimate. 








THE ing of the new railway from Orleans to Chalons-sur- 
Marne took place on Wednesday. The bishop of the diocese was 
present, and pronounced a benediction. A banquet was afterwards 
given by the company. 

Tue Royat Aquarium. - The Royal Aquarium and Summer and 
Winter Garden Society’s first ballot for the election of fellows was 
held on Friday, the Ist inst. Six hundred and thirty-two ladies 
and gentlemen came up for election, of whom four hundred and 
sixty-three were duly elected, amongst whom may be named 
General Salusbury, C.B., Sir John Heron Maxwell, Bart., Admiral 
Sir G. N. Brook Middleton, General Julius Raines, C.B., Mrs. 
William Gladstone, Lady Francis Conynham, Sir William Cla’ » 
Bart., Dr. Arthur Farre, the Hon. Baillee Hamilton, P., 
William Newton, F.R.G.S., Sir Charles Palmer, Bart., Joseph 
Drew, LL.D., the Hon. Alexander Stewart, General Ramsay, 
Baron ld Rothschild, Rev. *. Randol Colonel 


® Gardner, * 
2. Sere R.A., E. W. Cooke, R.A., Tom Taylor, 
Earl of Dunraven, the uis of Exeter, Hoste’ Foye 
See Sy a She oe ock, Harriet Countess of M , &e., 


Tue Crock AND CHimes at Licutciirre Caurch.—The clock 
and chimes which are now fixed in 


en 
Steam Clock Factory, Cro 
the chamber below the s, and strikes the hours upon a bell 


of 18 cwt. with a hammer of 58 lb., and chimes the four 


Eeteae 
Tih 


on six bells, a different chime for each quarter. The time is shown 
they are 
tation of the sun, which is gilt, the 
massive cast 
cay The clock al 
6in. wide, and 
able advantages over the ordi 
tubes, and has a cylindrical at the bottom 
lished and cut. The bearings for the pivots to run 


the face of the tower several inches, and in the 
and mi 
wheel can be taken out separately without 
er about one-and-a- 
termed the “‘double three- 
usual en rod) is a com; ted one, made with zinc and i 
‘ by 
t. in length. All the wheels are of the best gun metal, 


BF 











E 


upon four dials, each 4ft. Sin, in diameter; 
iron, all cast in one piece, in the skeleton form, F gore» 
also gilt. The clock frame is of 
the horizontal plan, all cast in one piece, and so made 
together is 6ft. long rt in height 
er is % 
it weighs altogeth 
The escapement, which is si 
invention of Sir Edmund 
capements, and it is said that made in this way are 
of keeping much better time. The pendulum (instead 
The motive power is given to the clock b 
ob teow wait bam betes a i 
aan end — 
are of gun metal. There are two ved and sil 
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APPARATUS FOR WORKING STEEP GRADIENTS BY LOCOMOTIVES, 


MESSRS, DICK AND STEVENSON,”AIRDRIE, ENGINEERS, 





ES: 
" We illustrate above a novel system of working trains on 
steep railway gradients by locomotive engines, patented by Mr. 
Graham Stevenson, of the firm of Dick and Stevenson, Airdrie, 
and Mr. John Reid, manager of the Provanhall collieries, near 
Glasgow. The apparatus has just been erected at the collieries 
named, and put into operation during the past week. 

The incline selected for the first application of this system 
leads downwards from the main rails of the Baillieston branch 
of the Caledonian Railway to two pits belonging to these 
collieries, about three-quarters of a mile distant, with an average 
gradient of about 1 in 13, and ranging between 1 in 11 and 1 in 
15. About six years ago Mr. Stevenson’s firm constructed two 
powerful tank locomotive engines to work this incline and 

the trucks of coal before entering the main line; and 
during that time the engines have performed the work with 
remarkable success, considering the extraordinary gradients over 
which they had to travel—the steepest, perhaps, with one excep- 
tion, worked by locomotive power in the kingdom. 

The traffic from the pits has so increased of late as to make 
it impossible for the engines to overtake it, and the construction 
of a third engine, or some other means of assisting the two, came 
to be a matter for consideration. With the latter view it was 
proposed to erect a small stationary engine, working a wire rope, 
to contribute to the power of the locomotives, or occasionally to 
draw a few trucks independently of them; but in place of a 
stationary engine, the idea of stattonary gearing which might be 
acted on by one of the locomotive engines, occurred to the 
patentees, and this idea was realised, as we have stated, and has 
been put into practical operation within the last fortnight. Since 
that time the machinery has been inspected at work by a large 
number of engineers and colliery proprietors, many of whom 
have expressed decidedly favourable opinions regarding it. The 
efficiency of the system, together with the simplicity of the 
arrangement, will probably insure for the system a large adoption 
where the nature of the ground involves inclines of exceptional 
steepness, and at other admits of the use of locomotives. 
In such instances stationary engines will be entirely avoided, and 
no additional working expenses incurred more than if the whole 
line were worked straight through by locomotives. 

The mode of working will be at once understood by reference 
to the illustrations, and the following short description of the 
figures: — Our engraving is a side elevation showing a 
locomotive in the position for act g the winding gearing. 
The winding drum and its gearing are mounted in suitable 
bearings on framing fixed in a stone-cased excavation below the 
line of rails on which the locomotive is brought to the spot. 
The shaft of the winding drum has fast on it a spur wheel in 
gear with a pinion on an intermediate shaft, which has also fast 
on it a pinion in gear with a pinion on one of a pair of shafts. 
These shafts have wheels fixed on them, with their uppermost parts 
at the level of the rails, and with cranks on them connected by 

The rails are cut away at the parts where the tops of the 
wheels are, and when the locomotive, having two pairs of coupled 
wheels, is run into position up against a buffer bar, and secured 
there by a screw, its four wheels rest on the four wheels below, 
the entire weight of the locomotive serving to impart driving 
power by adhesion. Then, on the locomotive being made to 
drive its own wheels, these, acting ae a on the wheels 
below, drive the winding gearing. The rails form part of a 
siding, whilst the winding drum is on the line of the incline. 
When the train is brought to the top, the locomotive is freed 
from its anchorage, runs out, and engages the train on the level, 
disposing of it as desired. In lowering the empty trucks down 
the incline, the pinion is disen , and the drum controlled 
by the friction strap and lever. The amount of work capable of 
being performed with the new arrangement is four times greater 
than before, when the delays consequent on running the loco- 
motives up ‘and down the incline, shunting, coupling, sanding, 








&c., are taken into account, the cost of labour. remaining the 
same, whilst the wear and tear of the rails and engines is “s 
greatly diminished. 








MEIN’S PATENT GOVERNOR. 
Nor long since we illustrated a very simple form of governor | 
patented by Mr. Mein; experience gained with the apparatus | 
indicated the direction which improvement should take, and we 


now illustrate the latest and most successful form of the Mein | 


vernor, as manufactured by Messrs. Mein and Co., of Stratford, 
mdon. The governor depends for its action on the same 
principle that operates if. we pass a cord through a bullet and 
cause the bullet to revolve in a plane, the cord being held at each | 
end, these ends will be pulled toward each other. In the Mein | 











governor, a heavy ball is made up of two half balls united by a 
a horizontal central pin, each half ball is fixed to a rod; the 
top rod terminates in a ball carried in a socket in the top of the 
frame just under the lubricator ; the bottom rod ends in a plain 
jaw, which takes hold of a rod guided in the frame, and fitted 
with a mitre wheel sliding on a feather as shown ; on this rod 
is a collar and spiral spring to aid gravity; the fork to the throttle 
lever takes into the collar at the bottom. If the ball were 

rfectly symmetrical when it was caused to revolve on its axis 
it would not div in any way, but the centre of gravity not 
coinciding with that of rotation, the ball diverges and tends 
to assume the position shown in the dotted lines, the halves of the 
split ball caiege on each other. 

This is a very simple governor, neat in appearance, cheap, and 


sensitive. It has been fitted in some important mills, and is, we 
have reason to believe, giving much satisfaction. 








BULLEN’S HIGH-PRESSURE BALL COCKS, 
& Tue accompanying illustrations explain themselves. They 
| show the conatruction of a new ball cock, manufactured by 


} 


| 





Messrs. Bullen and Aske, of Ewer-street, Southwark. It is 
claimed for this cock that it possesses the following advan- 
tages :—The pressure of water aids the ball to 
close the valve, while in all other ball valves 
the pressure is against the ball rising. The 
ball a small co ting weight inside 
to insure the valve yo ways being open at the 
proper time; and the valve being over the 
seating, instead of under, as in all other ball 
valves, it will be readily seen that the pressure 
aids the valve, and that is impossible for it to get 
out of order. No cup leather is required. No 
waste or overflow of cisterns. The water may be 
effectually and instantly cut off at any height. 
When the valve is open, its position is above 
the centre of the supply pipe, thereby allowing 
a free flow of water, and as the cistern fills 
and the ball rises, the ure of water assists 
the ball to rise, and the valve to close. The cock 
is well designed, and is an improvement, we think, 
on existing arrangements of the kind. 











REMARKABLY Larce YIELD or Pic Iron By A CHARCOAL 
Furnace.—From a recent number of the Marquette Mining 
aay we take the following statement of the work done by Bay 

No. 2, at Onota, igan, during the month of A 
last : laste Somer” of gross tons f Pigs ig iron made, 1109} ; FB a it — 
M8 ; 


day, 35°78 tons; ield, A 
% 7, ton dwt aaa Ay on the firs fost day ot the 


lowest daily yield, Aug. 7 
onth, 35 tons; day of the month, 36 tons; average 
yield of the ore, a oe yeky: See ed teas el chet 
Sti romrtege Spa 
num! unds of ore c num! 
1 arcoal used, 113, 100 The iron was of the following 


19th and on the 25th, gross 
believed to be the largest week’s make yet attained by a <i 





furnace. This furnace is 45ft, high, and 9}ft, across the bosh. 
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TENDER FOR EXPRESS ENGINE, LONDON, BRIGHTON AND SOUTH COAST RAILWAY. 


MR. W. STROUDLEY, ENGINEER, #57 
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HALF COMPLETE EWD ELEVATION 


HALF TRANSVERSE SECTION 


HALF COMPLETE ENC ELEVATION 


HALF TRANSVERSE SECTION 





In our impression of September 17th we illustrusted the fine 
express engine, Grosvenor, designed and constructed by Mr. W. 
Stroudley, locomotive superintendent, for working fast passenger 
traffic on the London and Brighton Railway. We now give an 
external elevation and cross sections of the tender for this 
engine. In a succeeding impression we shall give a longitudinal 
section. We have already given all the drawings of this tender. 


separate the carbonic acid from its calcareous base. The tempera- 
ture of this region, indeed, is so intense, that not only the an 00 
acid associated with the lime, but a portion of that due to the 
deoxidation and carbon impregnation of the ore is reduced to the 


I have shown, on a former occasion,* that 
the smelting of a ton of iron is probably accompanied by the cen- 
version of 6°58 cwt. of carbon from the state of carbonic oxide to 
that of carbonic acid. The carbon in its acidified form in the 


form of carbonic oxide. 





and shall not reproduce them here. With the longitudinal 
section we shall call attention to one or two points connected 
with this tender which deserve notice. 








ON THE USE OF CAUSTIC LIME IN THE BLAST 
FURNACE. * 
By Mr. I. Lowrntan Bet, M.P., F.R.S., Middlesbrough. 

In a furnace about 48ft. in height, the carbonic oxide generated 
by the com of the coke at the tuyeres arrives at the throat 
80 that it, with the accompanying gases, leaves the orifice 
of structure at a comparatively high temperature. The solid 
prerge po as the annul ly “eotel ef brigh ag — a few 

a t escence. 
When limestone natural state is used asa flux, it quickly 
reaches, in such a furnace, a zone where the heat is sufficient to 


* Tron and Steel Instityte. 








tity ef st d, upon one occasion, in a 48ft. 
furnace was 1°92 owt. Hence, we may infer that, were there no 
reduction of carbonic acid to a lower condition of oxidation, we 
ought to find, for each ton of iron produced, 8°50 cwt. of carbon, 
combined with its maximum dose of o: nm. Instead of this 
quantity, only 5°47 cwt. of carbon so oxidi was found in the 
escaping of one of the smaller furnaces referred to, per ton 
of iron of its make, This change in the composition of the escaping 
gases of a blast furnace involves more serious consequences than 
what, perhaps, at first sight might appear. 
There is the heat absorbed by splitting up carbonic 
he 8°03 cwt. of carbon 9696 cwt. units, 
The decomposition of this car acid carries off 
ae weight of carbon bey it a i 
w! escapes combustion a’ tuyeres, v- 
To which has to be added the heat required for ex- 
pelling the carbonic acid from 16 cwt. of limestone 5920, 
22,888 ,, 


7272, 





The coke consumed upon the occasion which furnished these 
data amounted to 28°92 cwt. per ton of iron, and the heat esti- 
mated to be afforded by its combustion, using air heated to 452 deg. 
Cent.—846 Fah.—was 104,012 units. The proportion, therefore, 
of the total heat generated, which was abso by the expulsion 
of carbonic acid from the limestone, and the decomposition of this 
compound of oxygen and carbon amounted to 22 per cent. Of 
this, 16 per cent. is due to the use of the limestone, and 6 to the 
dissociation of the carbonic acid, produced by the reduction and 
carbon impregnation of the ore. An expenditure of 16 per cent. 
of the heating power of the fuel. which is rendered necessary by 
the presence of one of the constituent parts of our flux, affords 
pe facie a strong reason why we should seek to relieve the 

urnace of a duty represented by about 4} cwt. of coke icu 

larly as half this weight of inexpensive small coal sufficed for the 
purposes of the lime fin. I am not aware that the experience of 
any iron smelter justifies the belief that any approach to this 
economy was ever realised by the substitution of lime for lime- 
stone, 

On referring to the Clarence furnace books, I find, when usingthe 
same quality of coke in each case, one of the smaller furnaces, 


48ft. gave the following results :— 
14 days Coke Mine @ 
make. Av. No. per 
Tons. Cwt. yuslied wt. 
419 3°34 29°06 419°/, Limestone per ton. 14.53} 
at 2°20 29 04 42°6°/, Burnt lime ,, higj 
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Other examples from furnaces of similar dimensions gave the | from one of two causes—either the oxidising influence of the Mr. Laybourne, Rh , had found the calcined limestone work 
fi averages :—. carbonic acid may be augmented by the change of temperature, | much more antheraw. He had not gone into the matter 

14 days’ make : Coke Yield and so require the pressure of a larger quantity of carbonic oxide | in the scientific manner in which Mr. Bell had treated it, but found 

per fur. ‘Av. No. per per Cwt. | to effect reduction, or the higher temperature may enable the | practicall ye it had a very favourable effect in regulating the 

Tons. ‘ ton. mine. en, | carbon to split up more readily the carbonic acid. ichever of | make of the furnace, and believed that some improvement in the 

= + 2. oe manpene wn to these two causes is the correct one, the result would be the | iron had taken place in consequence, They not tell to what 
“i 26", my . same, viz., an unburning, as it were, of carbonic acid, which means } extent that im ent was due to the limestone, or to other im- 

In theffirst two cases given, the consumption of fuel is practically | a large absorption of heat and consequent waste of fuel. vements they had effected during the same When 
Cleveland, wh In the case we are idering this waste of fuel has, of | he stated that their furnaces were 45ft. high, that their hot blast 


the sme, but the uce of the ironstone, 
ee ed etek nleined tone, i 


is hat better. Di i 
this cause of difference, the sole advan 
is the increased’ mak 





coke, part of which is probably due to the better 
ironstone, Cleveland, as well ae to a somewhat superior quality of 
coke received at the works, when calcined limestone was 
used. In none of these instances, judging by the relative 
quantities of burnt and raw limestone em has one half of 
acid been expelled. The apparent’ want of reconcilia- 


i 


~ 


tion between theory and in the consum of fuel, when 
wang he SE Ce ie t, in a great 
measure, independent of the of carbonic acid 
from the latter ; and further, I am of ion that a complete 


separation of this element would fail to effect, in a larger furnace 
—ee respect to the coke required for the process. 
itting the somewhat questionable economy of fuel exhibited 


- 


by the given above, it is not a furnace 48ft. 
high, and contai 6000 cubic feet, should with a make of 200 
to 210 tons per be of 

when relieved 


a reconcile the 
difference n theory and practice just referred to. 
oS: question, two of the Clarence furnaces, Nos. ‘ 

a height of 80ft., and a capacity of 20,500 cubic feet were 
chosen. They were blown in about twelve months ago, and were 
working under precisely the same conditions, No. 9 was supplied 
with raw, and the other with calcined limestone, and after a few 
weeks this order was reversed—No, 10 was put on raw, and No. 9 


onthe cma f li 

tion of limestone per ton of iron was almost exactl: 
11 ewt., which, allowing 5 per cent. of foreign matter, woul 
represent 5°85 cwt. of pure lime, or 6°16 ewt., including impurity, 
had all the carbonic acid been expelled. By the time, however, 
that the calcined flux was reduced to 8 ewt. the appearance of the 
cinder indicated a similarity of composition. This was equivalent, 
if correct, to an admission that the lime still retained about one- 
half of its carbonic acid, the truth of which was proved by an 
analysis of the cinder itself. 


Composition of cinder—using— Raw limestone. Calcined limestone. 








Silicon .. .. 3084 .. 2-64 
Alumina .. ee «i on 25°45 
Lime .. oe as os SUR os 317 
NEED, sc: ccllieigs, «: 0s O99 .. 72 
Protoxide of iron .. .. .. .. WH ww se ~ “OH 
Protoxide of manganese .. .. . Sees 2 
Gh - wc ae és. we oe eae 30 
os. oe. oa ee 102 1°20 
Phosphoric acid .. , ee “44 
Sulphide of caletum 409... 452 
100°54 101°28 


Parentheticall y, it may be observed, that no change was effected 
in removing silicon or sulphur by the substitution of calcined for 
pope “ap , a sample of No, 3 iron from each giving the follow- 
ing v= 





Using raw limest Using calcined 
Silicon, percent... .. .. ng oo BT ne ot 
Sulphur nn ae, eee 038. 033 
With regard to the main object of the i viz., the 


in the use of the flux from which half of its 
been expelled. In each case, the burden of mine, Cleveland, on a 
given weight of coke remained unaltered, without any improve- 
ment in quality manifesting itself, nor was there any tendency to 
an increased rate of driving. The make was, in each case, 61 to 
pa per twenty-four hours, the quality averaged about 3°75, 
the coke a trifle under 22 ewt. per ton of iron. Applying the 
same mode of computation en at the commencement of 
this paper, the separation and decomposition of half the carbonic 
in 11 cwt. of limestone, is equal to about 5550 units per ton of 
iron, the necessity for which was avoided the previous calci- 
nation of the flux. To this must be added 1950 units, as the heat 
which will be evolved by the lime re-uniting with carbonic acid in 
the furnace, which, for the present, we will assume to happen. 
We have thus 7500 units of heat at our disposal, which, at the 
usual condition in an 80ft. furnace using 
deg. Cent.—905 deg.—repre- 


consumption of fuel, there was literally not the Stghtent’ advantage 
carbonic acid had 


-_ about rie say, 1? vee ome 
iP d ur to in the cause of the disa) 

of these 7500 units, and the consequent non-effect of their - 
sentative 1? ewt. of fuel. In round numbers, calcined Cleveland 
stone, in an bay se og of carbonic oxide, may be considered as 
commencing lose its oxy; , or, in other w to suffer 
reduction when it is hotel _— temperature "t 380 dee to 
210 deg. Cent., say 400 deg. F. Metallic iron and carbonic acid, 
with some precipitated r are the products of this action ; 
but if the temperature is raised from 400deg. to about 800 deg. Fah., 
then the carbonic acid, formed by the reduction of the ore, com- 
mences to re-oxidise the metallic iron formed at the lower 
temperature, and this proneness to oxidation by carbonic acid 





egleined Cleveland ore at a bright red heat, the latter cannot 
be deprived of more than one-third of its oxygen; and in like 
manner, if spongy metallic iron be similarly treated it absorbs from 
the carbonic acid as much oxygen as remains combined with the 
meta! contained in the ore, i.¢., two-thirds of that required to 
constitute peroxide of iron. 

From the physical laws involved in the facts as just enumerated 
—_ be inferred :—First, that there is a point in which carbonic 
acid will render complete reduction of an oxide of iron by carbonic 
oxide impossible, Secondly, that this point varies with the 
He emgen= Ana the reducing power of carbonic oxide is lessened 
by the oxidising power of carbonic acid rising as the temperature 
Sone, . 

Now, my inquiries on this very important question connected 
with the action of the blast furnace have led se to infer that the 
: from an 80ft. furnace of, say, 15,000 cubic feet, and running 
0 tons per week, are saturated with oxygen, us far as they can 
be, when one-third of the carbon they contain is conve’ into 
carbonic acid. The temperature of the gases, when cold ironstone 
is used, will ap under the su conditions, about 
300 deg. Cent.—572 deg. Fah. By the use of the flux, calcined as 
it was in.the experiment, we are considering, 7500 units of heat 
per 20 of iron are practically added to the contents of the furnace, 
F ngte~ emg | this heat at once — itself by a rise in 

escaping gases which corresponds to some- 
thing like 1100 of ftyf00 anit pined wt tas dopoat 
here obseryg that carbon as well as iron, either metallic 


T would 
or in its lower of oxidation, is capable of decomposin 
carhonle said.and { its power in this sotnoet te aloo tntonetted 
os i 






If, therefore, where a change 
to ‘ , an iricrease of pet Mh 
‘follows "As 4 pecessary consequence, a 

je oxide in the gases may rise 


op %y ‘carbon as carhonj 


th ae 





ering 
course, been met by the additional heat generated, er not 
required, as explained, by the use of calcined limestone, the 
loss on the one side ie ty -— by the gain on the other. 
As a matter of fact, this diminution of carbon existing as 
carbonic acid in in see ie passes: whet I teend tosh, plane 
La oe merges me oe eee a 
described was emplo: ysis of the gases require 
, inasmuch as their ascertained composition accounted 
for rather more loss than the heat which had 

manner described. There is, however, no reason for delaying 
communication of these later trials to the Institute. They extended 
over a period of six weeks at the two furnaces, and the unmis- 
takeable conclusion arrived at was, that the expense of calcining the 
i was unaccom by any advantage whatever in the 
a. i . the ponent Se ~ 

y virtue of the power it possesses of absorbing carbonic 

produce the same effect as if this acid were introduced in the form 
carbonate of lime. Now, lime, in some form or other, exists in 
calcined Cleveland ironstone to the extent of from 7 to 8 per cent., 
and magnesia of from 4 or 5, I was, therefore, anxious to ascer- 
tain whether these earths were able, in any high degree, to absorb 
carbonic acid in the portions of the furnace, and, in conse- 
quence, to carry it down where, by its reaction on carbon, a loss of 
coke would ensue. I would remark that lime and magnesia possi- 
bly exist in the native Cleveland ironstone, chiefly combined with 
silica or alumina, or both ; certain it is that the carbonic acid in 
the raw stone is only about sufficient to form a carbonate with the 
rotoxide of iron 
ime exists in the ironstone in its natural state, when calcined, a 


acid. ore contai 85 per cent. of this acid, and at 
the termination of the experiment it contained 1°22 per cent. A 
second sample was similarly treated, in a tube immersed in a bath 


of nrelted zinc, having a temperature of 

deg. F. ae oneal od gtk Ligg Ss 

77 per cent., after which no change of weig place. ese 

experiments prove that the presence of lime and magnesia, as they 

are found * ae Cleveland ironstone, are inert, so far as any 
tion id is ’ 

Physically it would be possible, by a previous fusion of the iron- 
stone with the flux, to render the ; ed of the latter meapable of 
absorbing carbonic acid to any extent, which acid would be expelled 
by such preliminary treatment. There are, however, practical 

jections to such a course of jure. rstly, in a properly 
constructed blast furnace, say high, with a capacity of 15, 
to 20,000 cubic feet, we have seen the total expenditure of coke, 
entailed by the nce of the carbonic acid of the limestone, is 
only 17 cwt. re is, therefore, no margin to meet any expense 
which would accompany the operation referred to. Besides this, 
the altered ical condition of the ironstone makes it much 
less susceptible to the reducing influences of the gases of the blast 
furnace. I obtained the following results from specimens of Cleve- 
land ironstone calcined to various degrees of hardness but broken 
from the same lump. They were exposed simultaneously in the 
same piece of apparatus during eight hours toa current of carbonic 
oxide, at a temperature of nearly 800 deg. F.* 


probably 800 deg. to 900 
pf ~ was 


it contained at 





ted 
Loss of 07 = hme 
Speci Ironst oxygen mut. 100 ; 
Burnt to brick-red ee a a 3 “o 

a a dg oe 652 Ee > 

, ve u 526 os ee " 

ete aT Or es ae ES ae 

Fused oo ae ee 60 Ob ee ee 80 39 “ees “ol 
Mill cinder which, in mechanical structure, would cl resem- 
eee ee Sedaee oat ink cent. of its 
ox uring 34 hours’ exposure to a ea t contained no 
pa < tape dnd A specimen of calcined Cleveland iron- 
stone, and a specimen of mill ci were placed er during 
forty-eight hours in the gases of a 48ft. furnace. The 


former lost 52°3 per cent. of its ox 
ited carbon per 100 of iron ; the 
cent. of its oxygen and had ‘25 of deposited per 100 of iron. 
These trials prove conclusively that it is best to use ironstone burnt 
so as to admit ready access to the reducing gases, and that if this 
be not attended to, the mine will arrive at a point in the furnace 
where the a its deoxidation will be split 
wp oe wahuont by contest, wie i die deme same 
way as happens w! is acid is supplied i 
Mr. Edward Williams said he had 


g 


experiment, that 
economy, but it 
burn up the ashes from 


F 


the whole of the furnace. In their furnaces he might say, asa 
matter of experience, that they would certainly feel themselves 
going backwards if they were compelled to make use of limestone 
in its raw state. 

Mr. William Whitwell, of South Stockton, said he was of 
Forge , from e ts conducted over the last three weeks, 

t the results obtained by the calcination of lime in the latter 
furnaces of 7O0ft. i obtained 


regularity, an increased make, and _——- reduced consum 
of coal. In the new furnaces they thought they saw, not an 
increased yield, nor an increased tly better and 


ee get 
more regular aS iron, ne not, nm wt aang with 
any defini as they were only making experimen 
Mr, Snefus called ‘attention to the fact that the calcining kilns 
attached to the blast furnace did not do much more than half 
calcine the limestone, and he t this was a point of some 
importance. He did not know whether Mr. Bell investigated 
this matter at all, but he had noticed in some cases that nearly 
half the weight was unburned lime even in kilns. They 
were using a large quantity in concrete building at their works, 
which came from the ordinary lime and was supposed to be 
was an 
boulders in the 
neutralise the effect. 
was well burnt in a tall furnace—as Mr. Bell had put it—it didnot 
really exercise much effect. 


* “@hemical Phenomens of Iron Smelting,” p. 331, ~ 
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arrangements—hot blast stoves—were of primitive 
that duri 


the last four years they had effected certain improvements 
in them; 


pro’ 
—— to that time they had no hot biast, but that 
each stove was ind t, andjthat theyjhad to blow cold blast 
through the stove into the hot blast furnace, they might understand 
that it was difficult to know to what to attribute the improvements 
—whether to the hot blast arrangement or to the use of calcined 
but he t more regular 
‘ore, They were 
at the bottom ef Cs cenbone to the begs of Sasliamences = 
were below that which the author of the paper stated might 
be used advantageously.“#They continued to use the cal- 
cined limestone. He was exceedingly with the paper, and 
obliged to Mr. Bell for the scientific information which he had! 
‘orded me he mare It = that — they ons ae the 
ability nor opportunit doing, in their rough-and-ready way, 
in South Wales, and aap vend prety obliged to Mr. Bell for what 
he had done on the subject. 
Mr. Hosgood said his experience was that they had found the lime: 
very ——o both as to quality and quantity. 
y ‘i to one experiment—that was, 
ime in a furnace they had at Cyfarthfa 
using all lime. They usually used the limestone raw, but had tied 
and had always been obliged to go back to the raw Jime- 
stone, because found the quality of the iron deteriorated by # 
use of burnt lime. 
The President was afraid gentlemen¥would think their Welsh 
experience was not very consistent. At Dowlais, erg ya 
in the 


Ey 


i 


there was a t movement in the direction of 

Mr. Jno, Evans had, he believed, a very 
careful set of ex: nts made at their higher furnaces, to deter- 
mine whether use of lime was an advantage or not. He, the 


President, had nothing to do personally with theexperiments, They 
had not the advantage at that time of the culsentoet the scientific 


men they had now, but the experiments were made in a rouyfi,. 
practical way, and he had no 


t they were 
h of their 





tage whatever ; at all events. he might tell them it was 
abandoned then, and he had accepted it asa ition to be followed 
that there was no great object in introducing the use of lime in the 
blast , and Coastiedl ly that was their practice to the p it 





Nr. I. Lowthian Bell, M.P., in replying w the discussion, 
said that, notwithstanding what had fallen the President, 
they were tolerably consistent in their views with reference to the 
use of limestone in a burnt and unburnt state. He admitted, as 
he thought his paper would show, that in what he would take the 
liberty of calling an imperfect furnace—that was, any ace 
under about 80ft. high—there certainly was an advantage in using 
limestone in a calcined state, because, in the first place, they 
relieved the furnace pro tanto of an amount of work thrown upon 
its shoulders, and thrown upon shoulders entirely unable to bear 
the burden ; but, in the event of their having a furnace which he 
called a complete and perfect furnace, by which he meant a furnace 
that carried the economy of coke as far as the chemical nature of 
the tion would permit, then it was quite clear that, unless 
the chemical condition was materially altered, they had nothing to 
= by it. He had been dealing, of course, inthe latter part of 

is paper with a furnace under those posed liti Mr. 
Brogden, he would excuse him for saying, having one of the imper- 
fect furnaces, he was not surprised that he should derive some 
advantage, and the same observation, of course, applied to Mr. 

ne, of thuse ’s furnaces being 45ft. high 
. He (Mr. Bell) had no doubt—looking at the economy of 
fuel as an abstract question—that those gentlemen were ‘4 
wasting thousands a year by the use of furnaces of that kind. He 
said as an abstract q it was quite possible that the 
nature of their materials might be such, in driving through a 
column of that height, and the blast paige be of such a character, 
that they would encounter another difficulty, not inferior to that 
he was now shadowing forth. He should not presume to find 
fault with these gentlemen, but as a matter of fact the quantity 
i of that kind was something terrific. Mr. 





this and other ways, had been equal 
th With 


i to 
weet Sat Soe Mr. Tineell 20 te 8 Sy a quality 
of yield in lower furnaces, no one was more thoroughly aware 
how dificult it was to compare the action of 
they were apparently 
the same conditions, 
made, because in no two 
= = in no two — was 
precisely same. A fortiori 
furnaces a ie aeey ce 
must be subject to r 
t had fallen from Mr. 
considerable diff Suppose a blast 
using 30 tons of calcined limestone in the twenty-four 
The mere selection of a sample, which might be conceived 
verage sample, over so large a quantity, was so difficult 
could not attempt that. He thought much the easier way 
= furnace — es Se » and 
twenty-four hours, analyse t to see 
whether more or lime entered into its composi’ ead in that 
himself that the limestone was only half 
burnt. No doubt there bay pe bee nergy hg they were 
dealing with limestone only half calcined, but then, if there were 
anything in the economy, they were entitled to expect that half 
the theoretical quantity of fuel would have been saved, whereas, 
is e iments were to be relied upon, there was no economy at 
He deemed it a matter of some importance to the Institute 
ing that subject before them. 
A cordial vote of thanks was passed to Mr. Bell for his paper. 
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YORKSHIRE COLLEGE oF ScreNce.—The Duke of Devon- 
shire, Chancellor of the University of Cambridge, on Wednesday 

the Yorkshire College of Sci at Leeds. The 
started in Leeds two years ago, tod pe thomeny tech- 
instruction for the sons of the woollen manufacturers it: the 








West Riding. About £40,000 was collected, and lectures have 
been given under the of the ters of this sch for 
twelve months. The , Which is to be the centre of the 
operations, has just been com; A luncheon was given in con- 
nection with ina , at which the Marquis of ns 5 
“The educa' institutions of this country.” 


ship said we could ill spare one of those institutions, all of 
which were for one great end. Ata public meeting in the 
P., delivered 


Dr. L y fair, an address on scien- 
nd wanly 


the suggestion made by Mr. 
ational inatttions 








Ocr, 8, 1875. 
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RAILWAY MATTERS, 


REcENT experiments with Barker's hydraulic Wrake, on the 
Midland Railway, have been very successful, 

Ir is estimated that during the last years 200,000 miles of 
railway have been constructed in the world. About 16,500 miles 
of the 200,000 miles are in the United Kingdom, 75,000 in America, 
— in Russia, 13,000 in France, 10,000 in Austria, and 6000 in 
India. r 

AccoRDING to Herapath on December 31st, 1874, the Hu: i 
State mibmapoded iteinel oleate 140" ai and 1 
98,600,0008, Du gross receipts been , 
or 43,048f1. per mt H expenses had been re or 
36,089f1, per mile, equal to 83°83 + igre of the gross ipts ; 
the net receipts been 921,815f1., or 6959f1. per mile. 
Northern system was 95°55 miles long; and had a net 
return of 1,103,148f1.; the Southern system was 36°37 miles in 
length, and showed a deficit of 133, in its net receipts; the 
secondary lines and the industrial lines of Goemoer showed a net 
receipt of 48,000f, 

A NEW method of shunting trucks is being introduced into this 
country by Messrs. F. G. and W. Francis. The plan has been 
successfully tested: at Folkestone Harbour Station of the South- 
Eastern Railway. The > of weeny =) | is performed by a 
kind of gripping lever. e shunter may be Bf we: as simply a 
wooden lever about 6ft. long, to one ms of which is attached by 
means of a joint, an rod and hook—the length of the rod 
being in all cases less than the radius of the wheel of the carriage 
to be propelled, The lever is hung on the axle of the carriage 
close to the wheel. By a very simple contrivance every upward 
motion of the lever causes it to become fixed to the flange of the 
wheel, and every downward motion causes it to become free, so 
that by continuing the upward movement the wheel is caused to 
revolve in the same direction, and so the carriage is propelled, 
every upward movement oie ielgien Gon léin. The shunters 

by the ian Government for use on 


have already been adop' 
the State Railways. 

THE Harrishurgh Patriot, U.8., says:—-‘‘We learn that the 
Cumberland Valley Railroad is about having constructed a number 
of panes cars in which seats will be numbered, and overhead 
there will be a tacle provided with lock and key for the 

e of the seat-holder. The excursionist buys a ticket, and 
with it he receives a key and a check attached, and on the 
he finds a number stamped corresponding with the number of the 
seat to which he is entitled. He will find the key to unlock the 
closet over his seat, but not the closet over any other seat. When 
he reaches Philadelphia he can lock up as much of his as 
he chooses and y forth. The train will be run upon a siding 
convenient to the centennial grounds. At any time the excur- 
sionist desires he can walk over to the train, unlock his closet, and 
take out or put in anything he chooses. He may even put his 
lunch there. At night, on the way home, the check and key are 
taken up with the return ticket. passenger is thus put at no 
inconvenience, but, on the other hand, is supplied with 
dation almost unknown to railway travellers at the present time.” 


THE thunderstorm which occurred recently was the cause of a rail- 
— collision. The 10 o’clock goods train from Wimbledon arrived 
at West Croydon shortly before 12 o'clock, having been considerably 
delayed by the weather, and was left standing below the station 
while some passenger trains were being shunted, when the 12 o’clock 
passenger train from Victoria, which goes round by Wimbledon, 
arrived at Waddon Marsh, where there is a signal station. The line 
is worked on the block system, and as the electric indicator showed 
that the line further on was blocked, the train was stopped, and the 
driver waited the signal from West Croydon to goon. The train 
had remained stationary about five minutes, when, directly after a 
vivid flash of lightning, the arm of the indicator dropped and the 
bell inside the signal box rang, as is usual when an electric message 
is received, The line being thus signalled “‘ clear,” as was believed 
from West Croydon, the signalman ordered the driverto go on, which 





he did ; but on payne Soy ee a short distance on, he ived 
the goods train on the directly in front of him. He endea- 
voured to stop the train, but was unsuccessful, and the fore of 


the ge train ran into the rear of the’ goods train. ortu- 
nately, however, the damage occasioned was but slight. Theguard 
of the passenger train received a few contusions, but no bones were 
broken. The e van of the goods train was slightly injured, but 
the passenger train sustained little or no damage by the collision. 
It has been ascertained, it is said, beyond doubt that the accident 
was entirely due to the action of the lightning on the signalling 
apparatus’ 


Art Potter station, on the Union Pacific Railroad, recently, says 
the Denver News, a train was just pulling out from the station 
when a storm commenced, and in 10sec. there was such a fury of 
hail and wind that the engineer deemed it best to stop the locomotive. 
The hailstones were simply great chunks of ice, many of them 3in. 
and 4in, in diameter, of all shapes, squares, cones, cubes, Xc. 
The first stone that struck the train broke a window, and the flying 
glass severely injured a lady on the face, making adeep cut. Five 
minutes afterward there was not a whole light of glass on the 
south side of the train, the whole length of it. The windows in 
the Pullman carswere of French plate, jin. thick, and double. 
The hail broke both t s, and tore the curtains into shreds. 
The wooden shutters, too, were smashed, and many of the mirrors 
were broken. The decklights on the top of the cars were also de- 
molished. The dome of engine was dented as if it had been 
pounded with a heavy weight, and the woodwork on the south 
side of the page Begs yess as if some one had struck it all over 
with sliding blows a hammer. During the continuance of 
this terrific fusilade, which lasted fully twenty minutes, the excite- 
ment and fear among the rs ran very Several 
ae maar sitting on the south side of the cars were more or less 
injured about the head or face. As soon as the storm abated a 
little, the matting in the cars was hung up in front of the windows, 
and the train moved ahead, the drifted hailstones proving an ob- 
stacle for some miles. At the next station, strips of tin were pro- 
cured and fastened over the windows the entire , of the train. 
The cars have been run into shops for repairs, and damage will 
amount, it is estimated, to several thousand dollars. 

A CONSULAR report from Russia says:—‘ The first ten locomo- 
tives were — to St. age Baal gla from the Baldwin 
Locomotive Works of Philadelphia, fi by twenty more from 
the same firm, and last summer 
the Grant f: in New Jersey. t moment of this inci- 


plat trade will be apparent from the fact that there is an immense 
eld here open for their im for many generations to come, the 

lines to Russia ha just to wt on a greater 
scale, those in operation to 18, ish miles 
up to this day, The small eretofore 


built in Russia, 
at the rate of 100 to 120 only s year, also those imported 


from 
Germany, F: and Belgium, were all built for of 
wood for fuel, till the agent of’ the Philadelphia tray had brought 
the attention of the consuming departments -to the fact that 


anthracite coal of best quality can be found around the town of 
Worenesk, in Southern extending over 180 miles, that 
whole regions were abounding with it in the southern half of the 
empire, sufficient to feed the otives of the whole continent. 
The American locomotives finally pted and introduced here, 
being expressly built for coal consumption only, have led Russian 
capital to the development of the now quite numerous coal mines 
in the district named. On account of the faultless finish of the 
American locomotives and their superior power, guaranteed to haul 
on a level 1075 tons, in lieu of those heretofore in use, hauling but 
650 to 700 tons, “ee much preferred, as the higher price paid 
sur heme secunly, mote myo — a piece, instead of 18,000 

,{ ver roubles for those brought in from Germ and 
Austria—would indicate,” . ica 
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NOTES AND MEMORANDA. 


Iris estimated that the value of the diamonds found at the Cape 
from March, 1867, to the present time, exceeds twelve millions of 
pounds sterli 


THE Austrian statistician Brachelli reckons the total production 
of minerals in all the countries of Europe for 1874 to have been as 
follows: Platinum, 1025 kilogs.; gold, 6900 kilogs.; silver, 300,000 
kilogs.; pig iron, 240,000,000 cwt.; copper, ,000 cwt.; 
5,300,000 cwt.; zinc, 2°7 to 3,000,000 cwt.; coal, 4,376,000,000 cwt.; 
salt, 95,000. “ne ao 100,000,000 cwt.; manganese, 1,616,000 cwt.; 


week ke 


M. Lecocg DE BorsBAuDRAN has announced the discovery, 
of a new chemical element, i 


teresting 
Barbers Islands, California onsists of stone implements of 
nds, ‘ornia, con 

description, and tes fifty tons in weight. They wasn toamh 
in vast tumuli and excavated from innumerable graves, the traces 
of which were almost obliterated. Portions of this collection i 
be arranged for exhibition at the Centennial. An old Spanish 
admiral, who visited them over three hundred years ago, 
that he found living there in well built houses, a relic of aborigines 
far advanced in civilisation beyond all kindred tribes. 
THE following table of the respective values of metals is given by 

i . The first four of these metals are so rare as to 


the others :—Value per pound avoirdupois 

indium, £525 4d. ; vanadium, £520 16s. Bd ; ruthenium, £291 
4d.; rhodium, £145 16s. 8d. ; palladium, £136 0s. 10d. ; 
um, £120; osmium, £67 1 ium, £66 2s. 8d.; gold, 
16s. 3 platinum, £24; thallium, 13s, < ; chro- 


£62 ! 
mium, £12 1s. 8d. ; 
10d. ; silver, £3 18s. ; 
5s. : a ae 14d. ; sodium, og os sine 10s. 5d. ; 
mercury, ; antimony, Is. ; tin, 1s. 44d.; copper, 
1s, O4d. ; arsenic, 74d. ; zinc, 54d. ; lead, 34d. ; iron, 1d. 
MUCYLINE, a new substance proposed for sizing woollen yarn, is 
of 18 lb. stearine, 18 lb. soft soap, 10 lb. glycerine, 4 oz. 
of zinc, and 50 lb. of water. The stearine is mixed care- 


MISCELLANEA. 

THE offices of the Institution of Marine i late Marine 
Engineers’ Agency—have been removed from 14, London-street, to 
23, St. Mary-axe, Leadenhall-stceet, E.C. 

NEARLY the whole of the iron mines of 8 are situated 
within the Stockholm district, There are altogether 932, em- 

loying 7038 men, and producing 19,450,000 centners. The blast 
eae B number 205, and in 1873 they produced 7,836,000 centners 
of pig iron, and 138,376 centners of cast iron. 

Ar the Champs Elysées in July, 1876, will be held an exhibition 
the of electricity to industrial and domestic purposes. 
will be given on application at the offices of the 

Victoire 86. A ial exhibition of improve- 
has also proposed 


to be opened 

of Mausilla, Legrono, Old Castile, two 
Ferroux rock-drills, to be worked by steam power, are being put 
i and Co., of Vevey. The scarcity 
i in the mining districts of Spain. The 

Revista Minera states that these two rock drills are the first drills 





Brazilian navy are at Woolwich daily 

the ironclad Independenzia in the 
the ship, which was most injured 
has been nearly all renewed, and 
can discover has to be carefully cut 
out 


THe drainage of Maidstone, at a cost of £30,000, has been 
decided upon. The plans are those of Mr. C.E., who will 
lay down twenty-seven miles of pipes and conduct the sewage out 
of the town to a point where it will be filtered and subjected to 
the clarification by lime process. The solid matter will be retained 
in tanks, and the effluent water, in its clarified state, discharged 
into the Medway. 

M. DeceEN, of Kriens, has lately used a new description of saw 
for cutting free-stone into slabs for window mouldings, plinths, 
cornices, Kc., with, it is said, excellent results. The speciality of 
M. Degen’s invention is that the saw itself ins stationary, 
the work being performed by drawing the stone to and fro beneath 
it. Several saws are mounted side by side, at various heights, 
each admitting of a certain amount of vertical displacement and 
adjustment. 

A ‘Ew branch of industry has sprung up which will be of 
great convenience in Government works and other large factories. A 

tractor has come forward and agreed to purchase at a good 





si 
fully with the glycerine. Instead of the glycerine any geiati 
substance of vegetable or animal origin may be used. The soap is 
then added. This is diluted with water, in which the sulphate of 
zinc has been dissolved to 80 deg.; the rest of the water is then 
added amid constant kneading of the mass till a stiff and homo- 
emg’ paste is produced. This stock paste may be kept fourteen 

ys, and longer. For use, 32 lb. of on se are taken and 
diluted with 36 lb. of water, which is cold or warmed to 
66 deg. or 70 deg. Fah. according to the season. The solution is 
filtered or clarified by decantation, and this clear liquid, which has 
a specified gravity of 1,025, represents the mucyline. 

A NEW composition, being a bad conductor of heat, is recom- 

Coline, aE i 


mended by M. 8. rench engineer, for the of all 
kinds of machines, wheels and axles, as not LE tag any Peg 
tion. ‘The following isthe recipe for the composition :—-Take about 
25 per cent. of abestos, and the same of plum! , and mix them 
very intimately and carefully together; then add sufficient liquid 
silicate of soda or potash to reduce the whole to a half dry paste. 
The paste must then be submitted to the action of a hydraulic or 
other press, till it is converted into a solid mass which is afterwards 
dried either in a furnace or by exposure to the air. until all moisture 
has disap The bearings may either be turned out of the 
block or moulded from the composition while in the moist state. 
When the bearing is finished it is steeped in hot melted paraffine, 
mineral wax, or in a solution of e, benzole, or other mineral 
oil, until all the pores in the composition are filled up. 

NEARLY eighty years ago it was asserted, says the Academy, by 
Smith and Barton, that camphor had power to hasten germination. 
A similar property was subsequently attributed by Goeppert to 
chlorine, bromine, and iodine. These statements have been put to 
the test of experiment by Heckel—Comptes Rendus, May 3rd, 1875 
—and found to be correct. The seeds of raphanus sativus, ex- 
posed to the action of pure water, began to germinate after an 
average interval of eight days; similar seeds, kept moist with 
iodine water, germinated in five days, with bromine water in three, 
with chlorine water in two days. The bromide of ph 
was found to exhibit even greater energy than either of its con- 
stituents taken separately, or than a simple mixture of bromi 





price all the old ‘‘ cotton waste,” a material which, after being 
used to clean machinery, has hitherto been burnt as valueless. He 
has made terms with one e department of the Royal Arsenal, 
and carried away some tons of the waste. his he washes in some 
chemical solution, which entirely cleanses the cotton of grease and 
other impurities, and when dried it is again as fit for use as when 
it left the cotton mills. The is clarified with fine oil, and 
the refuse is sold to the soa ers. 


WE learn from a Vienna letter that the number of workmen 
employed in the great Sig] Machine Works at Vienna Neustadt, 
the proprietorship of which was recently vested in a joint-stock 
company, is to be reduced from 1860 to 900. Insufficiency of work 
for more than the last-named number is the cause of the reduction. 
Many of the Austrian journals in view of this and similar curtail 
ments, are reviving the question of State help. They, for 
instance, not only urge the ity of imposing protective duties, 
but call upon the Government to undertake immediately the con 
struction of certain additional railways, in order to give employ 
ment to the depressed branches of industry. 

M. Dumas-GarpEavux, of Paris, has introduced a novelty into 
the metal trade-—brushes formed of tem steel wire. They 
are made of numerous forms—for cleaning tubes, sheathing of 
ships, iron bridges, sluice gates, and all kinds of iron construction ; 
they are also made, like the old metallic brushes, circular for 
polishing and scratching metals, for stone and marble, fer smooth - 
ing flooring and decks of ships, and for an infinite variety of 
purposes. The same maker has produced a new scraper, for the 
special purpose of cleaning locomotive tube boilers ; it is a spiral 
brush, but in which the steel wire is replaced by pieces of steel 
spring ; it is said to be very effective, and, at the same time, 
durable. 

Apvicrs from California state that a large piece of one of the 
Tulare county big trees is being prepared for exhibition at the 
Centennial. The piece of timber selected will be 16ft. long and 
21ft. in diameter at one end and 19ft. at the other. The heart of 
this will be taken out, eoveng only about 1ft. of the body of the 








and camphor, germination occurring after a mean interval of 
thirty-six hours. No explanation of this singular property is sug- 
gested. The alkaline borates and silicates were found to retard 
germination, even in relatively small proportions, stronger solutions 
checking the process for an indefinite period. Arsenious acid and 
the soluble arseniates prevented germination altogether, by de- 
stroying the embryo. 

A NEW and remarkable variety of bamboo has been brought 
before the French Acclimatisation Society by M. Ed. Renard. 
This bamboo comes from the distant provinces of Houan and Su- 
Tchuen, in China. Contrary to the usual form of stem growth, 
this bamboo is said to be veritably square in its cross-section. At 
one time it was thought that bamboos of this kind were produced 
by pressure from the round bamboo; but M. Renard states that 
the canes grow in the form exhibited, and he placed at the di 1 


tree attached to the shell o This outside shell will then be 
divided into eight equal parts, each of which will weigh 4000 Ib. 
without the bark. It is necessary to divide it into this number of 
parts in order to allow it to pass through the numerous tunnels on 
the road between California and the east. The eight parts will 

igh 30,000 Ib., and require two cars for transportation, This 
timber was taken out of the General Lee, a tree 275ft. high, which 
contained more than 200,000ft. of lumber, besides, probably, about 
200 cords of wool. 

Ovr forefathers, says the New York Paper Trade Journal, 
would have been astonished and incredulous had they been told 
that in 1871 = would have imbibed the aabit - pm ing frek- 
ing cups out of directories, or bread pans out o’ eve - 
books. It might even now ise some of the publishers of the 
West to know that the Sledye Hammer or the County Bugle, which 





of the society a bandle of specimens which he had collected in 
Japan. Tis oe rom 30ft. to 35ft. in height, in very 
close clumps. The is of a deep green colour, which becomes 
of a lighter tint as it dries, but never turns to pure white. Its 
stems, without exception, are square, or square with the corners 
rounded off. The bamboo is described as being very straight, 
uniformly tapering, elastic, and admirably adapted to the manu- 
facture of fishing rods. M. Renard attempted to send home a live 
specimen of this bamboo, with stem and roots; but although he 
carefully packed the imens in earth in a cask sawn in halves, 
when they arrived at Brest, which chanced to be at the time of 
the French war, they were thrown into the river Garonne. er 
varieties of bamboo which were sent at the same time unfortu- 
nately shared the same fate, 
Ay American exchange states that a Mr. I. S. Merril has recently 
oem anew r= - vnwese | es infusible — felting 
tite paint—the and paint being composed of imperish- 
able armed, wo principally steatite. The felt is for boilers and steam 
pines. out ty ths a pve Sms is ne and a fuel _— It _ 
barre any person with ordinary can apply 
"Phe rom tema is eso plied, hie 
it every ; pli i 
steatite is a hydrated nitrate of magnesia, with a eaioth, greas 
feeling, like that of soap, and so soft as to yield to the nail. Itisa 
massive variety of talc, which, when pure and compact, is much 
used as a refractory material for lining furnaces. Heated, it is easily 
turned in a lathe, or cut with knives or saws, and is made into culi- 
nary vessels. When very strongly heated, steatite loses the small 
proportion of combined water which it contains, and becomes harder, 
and susceptible of polish. In this state it is made into jets or gas 
burners, which have the pam of not being liable to rust or 
corrode, When reduced to powder it is used like plumbago, as a 
lubricator and to diminish friction, as well as to give a smoother 
surface to some kinds of paper hangings. Steatite can be used for 
ints of all kinds, and is good for ship bottoms, as it prevents the 
‘ormation of barnacles, and when applied to walls prevents dampness, 


Applied to roofs it will preserve the shingles and make them fire- 


they publish, is likely to enter into the composition of a fancy 
washbowl, a milkpan, or pail, or even a spittoon, and return to 
them “‘after many days,” gaily enamelled and decorated ready for 
other uses. Yet those wonders are being performed daily in our 
city, and we would not be surprised to know that we are destined 
to-morrow to cat dinner from a copy of the Reporter which had 
strayed into the mills of Jennings Brothers, and had been ground, 
baked, and decorated into a first-class household utensil. essrs. 
Jennings Brothers have shown a great deal of enterprise in the 
matter of their yw paper-ware, which is now selling at 
352, Pearl-street, New York, in such a lively manner that the 
country will soon know what it means. The great advantage of the 
material is that it is perfectly light and easily handled, has no 
rough joiats or obstructions, does not rust out, shrink, leak, or 
break, requires no repairs, and is really superior to anything in 
wood or metal, from the variety of p' for which it can be 
used. The process of manufacture is kept, of course, to some 
extent a secret. But it is easily seen that the material is tough, 
fibrous, and elastic. In the enamelling process the articles are 
subjected to extraordinary heat, which virtually glazes them and 
makes them able to resist acids and other destroying agents which 
so readily enter the fibre of wood or the pores of metal to their 
eventual destruction. The milk pails manufactured by the house 
will be particularly popular, being nea | inodorous and non- 
conductors, These, as well as house pails of all descriptions, are, 
it should be stated, entirely without hoops, and are made from a 
single piece of material. The paper, being pulped, is pressed into 
shape, dried, lied, and jected to a heat which would 
destroy some utensils of the kind. Farmers will find these goods 
particularly valuable from the fact that they can lay them aside after 
the busy season and find them again as good as new. There is no 
moth to corrupt them, and nothing upon which rust can fasten. 
Visitors to New York who are interested in the improvement of 
our “‘ useful ware” should visit Jennings Brothers’ establishment 
and note the great variety of useful utensils they have already 
added to their list. They will find the prices much lower than 
they would have thought, and receive a philosophical explanation 
of where some, at least, of the old newspapers go_to, They will 








proof, 


get, at any rate, some idea of American enterprise. 








THE ENGINEER 























WESTMINSTER. 


AQUARIUM, 
Mi. A. BEDBOROUGH, ARCHITECT. 


(For description see page 252.) ~ 


ROYAL 


INTERIOR OF THE 


«\\ 


We \ 
NY Ms 
ANN, \ 

~~ 
Ny 


Ay 
\ 
NX 


6 AN 
eng 


\\ 
\ 
\ 


, 
Oy 


“ 


» \ 


\\ 


aN 


TA\y 


NYY 


TA Dona“ 


‘NY 


\ a 


\ 
> \ 
wn wea 


we 


a ho 


Witton. 


we xy N\ NS 
M\ > 


AS. 


oe 


SS 
aN 
aN 


PX/ 


WS 


*< g 
YY," 
My, Win, 


Uy, UY 


ty, 


Op Lp, a / 
4 % U; IN Yj Yy, , 


\ 7, 


j 


@ 
9 


“MUU ff day, Mf 


im 


LON 


Li "away, MN er 


tf 


1 UU 
FM sr 

















Oct. 8, 1875. 


THE ENGINEER. 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyvveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroup and Co., Booksellers. 
LEIPSI”.—A. TwieTMeveEr, 3 

NEW YORK —Wi.imer and Rocers, 47, Nassau-strest. 





PUBLISHER'S NOTICE. 
of the General Postal Union, which came into 
ion on the lst of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates, 
Remittance by Post-office Order.—A tine Republic, Australia, 
Brazil, British —— British Ge eee ee Ne - ss 
* Paris rman, ° ndia, L 
ae Ka rrethoclenda, Nom Seeneeiae, Newfoundland, New 
South Wales, New Zealand, mania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, 
Southampton, £1 16s. 
Remittance by Bill in London. —Austria, Buenos Ayres, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ion Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5a. 
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TO CORRESPONDENTS. 
*.* We cannot undertoke to return drawings or manuscripts; we 
and confusion, we find it necessary to 
of inquiry addressed to the 





must request 

*.” In order to avoid trouble 
tatoos 
public, 4 
cases, be accompan ’ f 
writer to hi ', and bearing cS ae stamp, in order that 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

J.C. L. ¥.—Consult some competent authority on canomg. 

J. E.—As «@ treatise on deawing you cannot do better than use “ Binns,” 

Parts I. and 11. 

. J. b.—We ave requested to inform this correspondent that the address of 

the Tiighman's Sand Blast Cow pany is 81, Gray's-inn-lane, B.C. 

D. M‘C. (Letterkenny)— There are numerous objections of a practical 
nature to your plan which we could not explain here. On «@ small acate 
the arrangement might answer, but not with the Vanguard. 

T. B.—You can consult the specifications of patents at the Liverpool Public 
Library, and ascertain for yourself whether your invention is or is not new. 
In our opinion it is old, but we are not positive on the point, 

8. C. (Auckland, New Zealand).—({1) Sexton's “‘ Boiler- Maker's Pocket-book.”” 
Wilson's “ Treatise on Steam Boilers.” (2) “‘ Naval Architecture,” by 
8. Thearte. You can obtain these works through any bookseller. 

Sream Launcu.—A three-bladed propeller will probably give the best results. 
The draught of water is, however, very small for a single screw, with such 
comparatively large engines, The speed of the engines is too slow. They 
should run at 250 revolutions to get a fair velocity out of the boat. The 
propeller you name is, we believe, very epicient. 

F. F. (Boston).— The jirst fusible plug to which 
and we cannot understand why it should be 
second plug you name we know nothing about. We have found a Jin. lead 
plug, lin. long over all, riveted into a stout brass ring about Zin. long, and 
screwed into the furnace crown, as good as any complicated device. 


G 


you refer is a very good one, 
useless.” The 





WILLAN'’S PATENT ENGINE. 
(To the Biditor of The Bngineer. 

Sir,—Will you kindly allow us to make the following corrections in the 
account of the Willans engine, that a in last week's Encineer :— 

Not we, but Messrs. Tangye, of Birmin , have produced the hoist 
driven by a Willans engine, that firm having been granted by us the sole 
right of manufacturing these engines for all purposes, except marine 
wor 

The Willans engine in the launch Black Angel has not four cylinders, 
but three cylinders 4in. in diameter. 

Will you kindly notice these alterations in your issue of next weck, 


and oblige Witians ann Warp. 
5i, Lincoln’s-inn-fields, London, W.C., Oct. Sth. 


GROOVED ROLLS. 
(To the Editor of The Engineer.) 
Sin,—Will any of your subscribers be good enough to give me some 
information respecting the most advant ™ of designing . 
ing on oval grooves in smal] guide rolls for ironworks, or reference to any 


cation on the subject ; the same would exceedingly oblige 
Viale, North Wales, October 4th. 








GLEN. 
PAPER BAG-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Sirn,—Can any correspondent tell me where I can procure paper bag- 
apg mes! A. D.M. 
London, Oct. 2nd. 





BLACK BRONZE. 
(To the Editor of The Engineer.) 
Sin,— Will any of your readers kindly inform me how to obtain the 
new a electro bronze deposit, as I cannot meet with a work which 
treats it? M. D. 


« Sheffield, Sept. 28. _ 


SUBSCRIPTIONS. 

Tae Evomrer can be had, by order, from any newsagent 
et the various railway stations; or it can, if preferred, 
from the office, on the following i 

Half-yearly (including double number)... .. «. 
Yearly (including two double numbers)... 

I/ credit eceur, an extra charge of two shillings 
be made. Tue EnGineer is regi: i for t 

Cloth Cases for binding Tur Excineer Volume, price 2s. 6d. each 

The following Volumes of Tue Encinger can be had, price 182. each. —Vols, 

5, 10, 14, 24, 25, 26, 88. 








ADVERTISEMENTS. 


relating to advertisements 
are to be addressed to the Publisher, Mr. 
to be addressed to the Bditor of Tax 





d, vow longed and acute 
aged 60 years. 

Ist October, at Balmain House, 63, Dyke-road, Brighton, 

Cuartorre, wife of WitiaM Stroup.ey, Locomotive Superintendent, 

Londen, Brighton, and South Coast Railway. 
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WATER-TIGHT BULKHEADS. 

Tue loss of the Vanguard has given rise to a great 
deal of discussion on the subject of water-tight compart- 
ments, bulkhead doors, and the means of overcoming 





leaks. Much that is sensible has been written, and not a 
little that is not sensible. We shall not attempt to repro- 
duce or minutely criticise what has ete concerning 
the foundering of the Vanguard in the pages of our con- 
temporaries. Certain facts should be kept prominently in 
view in dealing with the subject, and to these we 

confine our attention. It would be folly to ignore the 
teachings of experience as regards the conditions under 
which water-tight bulkheads are and are not efficient; and 
all recent experience goes to prove that however well- 
made, substantial, and uninjured 5; “Enelin n eye ion 
may be, it possesses, as in the ish navy in 
a mercantile marine of the world generally, a fatal 
element of weakness in the so-called water-tight doors 
with which it is provided. Instances innumerable might 
be cited in which water-tight bulkheads have proved totally 
unable to avert the sinking of a ship when these bulk- 
heads are fitted with doors, but there is scarcely an instance 
in which a collision bulkhead, namely, that fitted in the 
bows of a ship, and which is univ: ly made without any 
opening, has not proved thoroughly efficient. Ship after 
ship has come safely into harbour, not unfrequently after 
voyages of hundreds of miles, with the fore com nt 
completely full. Can many instances be adduced in which a 
similar result followed when a central com ent was 
filled? So impressed are the constructors of the French 
navy with the fact that bulkheads with openings are unre- 
liable, that they have abolished openings altogether, and 
access in the more recent French men-of-war can only be 


the level of the deck up to which the watertight bulk- 
heads extend. The pumps may be placed as low down as 
we please, but the engines must not, unless, indeed, the 


engines are fitted in a watertight box, so that they cannot 
be swam’ On the whole, however, it will be Letter to 
keep e and pumpstogether at the level we have stated. 


This will militate heavily against the use of the best of 
pumps for such a duty—the centrifugal—which does not 
work well with high suction lifts, but the difficulty is by 
— pnveasmren wd Os at be taken to provide 
efficient ments by which the collision engine if we 
may io to eee shall have the power of pumping from 
any compartment, and, as we have already indicated, 
when the entrance of water into other compartments 
besides that containing the leak proves that some bulkhead 
fails to perform its duty, then all attempts to drain the 
compartment in which the main leak is situated should be 
abandoned; that compartment should be shut off from the 
pumps, and the whole energies of the latter concentrated 
on keeping the remainder of the vessel dry. It will be 
asked, how is steam to be had if not from the main boilers? 
The reply is, that it must be raised in one, two, or more 
boilers of the steam fire engine type, in which a re 
of 100 1b. can be had a few minutes, after lighting the fire. 
Any of our steam fire engine makers would willing suppl 

the Admiralty with boilers and engines which would ift 
100 tons of water 20ft. per minute ten minutes after the 
fires were lighted. Machinery of far less power would no 
doubt have saved the Vanguard. It is evident that the 





obtained to any given compartment from the main or lower 
deck. It is not that the so-called water-tight doors are not 
well made or properly kept in order. It is that the strains 
to which a bulkhead may be subjected by a collision, or by 
the working of a shipin a heavy sea, may so disturb the 
frames in which the doors work that to close them 


perfectly becomes impossible, while a moment’s loss | 


of time, the hesitation of a few minutes, may render it 
impracticable to close them at all with any good result. The 
Vanguard supplies acase in point. It is beyond question that 
a section of her crew was carefully drilled in the working 
of the bulkhead doors ; and it is also certain that if her 
bulkheads and doors had operated efficiently either the 
ship would not have sunk at all, or that she would at all 
events have been kept afloat for such a time that she could 
have been towed into quite shallow water, if not into 
Kingstown Harbour itself, by the Iron Duke; the pre- 
servation or total loss of the ship was, after all, a question 
of three hours at most. But we have le evidence to 
prove that for some reason or other the head forward 
of the leak was inefficient; and we know from the evidence 
iven before the court-martial that one at least of the bulk- 

fread doors leaked profusely, and could not be made tight. 

The only illustration of the interj 

Vv which is available to the 
we published on the 10th of Septem 
apology for reproducing the engraving this week on another 
page, in order that our ers may understand one or 
two points which, without that illustration, we could 
not hope to make clear. Pr wes been ed that with 
adequate pumpi wer the in the Vanguard’s side 
al me ee auieal to send her to the bottoms. This 
statement is only true under certain ge _ the Van- 
ruard peoue no pumping power which could have saved 
- edo not poh oe it hae be ct re so to design 
the internal arrangements of the Vanguard that an 
enormous leak might not be dealt with, and the ship kept 
afloat; but we have to do with the ship as she was, and if 
we refer at all to what she sty woh’ been, it will only 
be to point a moral. It has been calculated that about 
5090 tons of water were required to sink the Vanguard, 
and that, as she remained afloat for about an hour and 
a-quarter, she could only have taken in water at the rate of 
70 tons a minute—a quantity which could be comfortably 
dealt with, it is easy to see, by very moderate pumping 
power. It has been made clear, however, by the 
evidence, that the breach made by the ram of the 
Iron Duke was large enough to admit very much 
more than 70 tons of water per minute—possibly four or 
five times as much water entered—and that the ship floated 
for more than an hour was due entirely to the restraining 
effect of the bulkheads, such as it was, on the circulation 
of water through the ship. It is practically certain that in 
a very few minutes indeed after the collision the engine- 
room of the Vanguard was full of water. From this com- 
perouns the water directly to the stokehole. 
ow a glance at the plans of the ship will show that the 
stokehole was a long way from the engine-room, and the 
water made its way down the narrow central passage or 
gallery aga the stokehole and engine-room communi- 
cated. e fires were all out, in consequence, in a very 
few minutes after the breach was made in the ship’s side, 
and it is clear that there was no longer any chance of 
using steam power to overcome the leak. If steam could 
have been kept up it is not impossible that the main engines 
might have worked, even under water, the cylinders 
being well lagged, while the relief valves could have dis- 
char; the water which would doubtless tend to aceumu- 
late in them, and the ship might then have been steered 
into shallow water. No pumping power, however, which 
could have been brought to bear in the compartment 
actually filled could have been of ‘nuch#vail, as the water 
would enter faster than it could have been discharged, and 
the head causing through the bulkheads could not 
have been reduced. pumps, to be efficient, must have 
pled not with the enormous rent in the ship’s side, but 
with the pony scegont | small leakage bulk- 
heads. In no case could they have been efficient at all under 
the conditions, if the main boilers were to supply steam; 
because the fires were drowned out almost before a pump 
could be started. The lesson to be gathered from these 
facts is. very im t. It is, firstly, that even when 
bulkheads act very imperfectly a ship may be kept afloat 
by good pumps properly mason and, secondly, that a 
steam pump on which reliance is to be placed must, 
under no circumstances, take its steam from the main 
boilers. The whole of the pumping apparatus should be 


arrangements of the 
blic is that which 
, and we make no 





complete in itself, and located no lower in the ship than 


use of fire engines, as we may call them, such as we speak 
of, need not be confined to men-of-war, and we have no 
hesitation in saying that the possession of a and 
powerful steam fire engine would have ena many a 
captain to save his ship either from foundering or from 
| conflagration. 

Another important lesson taught by the loss of the 
Vanguard is that the present system of. fitting pipes and 
cocks on board our men-of-war is extremely defective in 
many respects. The Van; had a species of steam 
fire-engine on board, but it could not be used because the 
valve by which its suction was coupled on to the main 
drain pipe of the ship, lay under a plate in the stokehole; 
ana this plate could not be taken up before the water 
drowned the engineers and firemen out. Nothing can be 
neater than the plan of hiding all sorts of pipes and 
valves under stokehole and engine-room floor plates; 
but the system is radicaliy bad and should be abandoned. 
It should be ible to obtain access to all valves from, say, 
the orlop deck. The thing can be done; it only needs a 
little invention and the abandonment of some old-fashioned 
notions. Many pipes and cocks would serve their 
just as well if carried under the beams of the pad mand 
the engines as when carried under the floor We 
might dwell on this point if space permitted, which it does 
not. 

In conclusion we learn from the loss of the Vanguard 
that a grave objection exists to the use of twin screw 
engines in ships of war. Many vessels in the British navy 
are fitted with what are known as wings — “a strong, 
longitudinal water-tight skin of iron,” to quote Mr. Reed, 
“situated at a few feet inside the bottom ting, and 
extending from the ship's bilge up a considerable height 
above water. In fact,this longitudinal partitionor bulkhead 
shuts in a space on each side of the ship into which the water 
may enter freely when the outside plating is broken through 
by a ram; but the passage of the water to the hold 
of the ship is rendered impossible so long as the partition 
remains intact.” This is a most admirable device, but, 
unfortunately, the wirgs greatly curtail the width of an 
engine room, and as much wi ith is required for twin screw 
engines, it would a that for the convenience of the 
engines, the wings have been abandoned in both the Iron- 
duke and the V At all events we can conceive of 
no other — sufficiently powerful to induce Mr. Reed 
to dispense with wings in designing these shi Lastly, 
we ae call attention to the : of snersinaing 
some substantial improvement in the construction of bulk- 
heads which would enable them to remain almost water- 
tight, even if much disturbed or even cracked. Such an 
object could be fulfilled by making them of two thicknesses 
of plating instead of one, the two being separated by a 
few inches, and the space between being filled up with 
cork or some other fibrous material, which would force its 
way into leaks and probably close them. We have, we 
beheve, suggested nothing which is not practical and 
practicable. If the loss of the Vanguard is properly 
utilised, it may teach naval architects to adopt improved 
systems of construction, which will do much to promote 

e safety of ships. If this result really comes to pass 
thex the nation will not have much cause to regret even 
the foundering of a man-of-war. The lesson is expensive 
no doubt, but expensive lessons are sometimes worth all 
that they cost; possibly a little more. 


SANITARY CONDITION OF THE SEINE. 

THE experience of the last fifteen or twenty years has 
convincingly shown that between the boards of conser- 
vancy of our large rivers, and the authorities who govern 
the towns on the banks, there has existed, and still exists, 
a strong feud. In plain language, the former have to 
get rid of their sewage in the easiest and cheapest 
manner possible, and the nearest stream presents a facilis 


descensus too convenient to be lightly passed over. On the 
other hand, the latter party we ae and strongly object 
to the once beautiful and pure stream placed under their 


pone being converted into a common sewer, and thus 
ing not only a source of danger to the district, but, 
what is of more .importance in their eyes, a nuisance in 
itself eh acamedl anem 94am. Thus, so far as the 
two parties are concerned, it is the interest of the one to 
pollute the river and the duty of the other to prevent that 
pollution. This little difference is just the cause of 
the war which has lately been raging so fiercely between 
the contending authorities. For the most recent practical 
example, our readers are referred to the well-known case 
er Se ay ee 
estry. 
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When it is borne in mind that we do not possess a 
central or paternal authority, if we may use the term, in 
matters affecting the public welfare and sanitary régime, 
it is not to be wondered at that such differences should 
occur when conflicting interests, involving the expenditure 
of large sums of money, have to be mutually adjusted. 
But if it be imagined that the existence of a paternal 
government or authority would prevent all such collisions, 
we have only to draw attention to the condition of the 
Seine to dispel the illusion. In 1869 a commission was 
appointed to inquire into the state of that river, and report 
upon the best means of accomplishing its purification. 

e three principal parties concerned in the inquiry were 
the municipal authorities at Paris, the officials answerin 
to the members of our Thames Conservancy Board, an 
the engineers of the “ Ponts et Chaussées.” The result of 
their combined labours was that the onus of the purification 
was laid upon the Parisians, and the chief means to be 
employed were to consist of dredging, and purifying the 
sewer water by the use of sulphate of alumina, The purity 
of the effluent water was also to be further ensured by the 
adoption of a partial system of irrigation, previously 
practised at Gennevilliers. Very shortly after the pro- 
mulgation of this decree by the Minister of Public Works, 
the war broke out, and for a-time arrested all sanitar 
improvements. In the latter part of last year a fresh 
commission was appointed to reinvestigate the whole 
question, with the same object in view as their predecessors, 
and to report accordingly. In the interval em the 
labours of the two commissions many new features, and 
more prominently characterised, affecting the condition of 
the river, had become manifest, which, no doubt, materially 
aided the investigation. A 

[t appears from the results of the commission under 
notice, that the state of the Seine with regard to the de 
of pollution of its waters varies considerably. We shall 
not enter into details here, as we have dleeady dealt very 
fully with the subject in our impression for April 30th, 
1875. This variation is due to several causes. One is, 
that it is only at certain points along the stream at which 
the main sewers discharge their contents; and the same 
may be stated respecting the drai of the various 
manufacturing and industrial establishments along the 
banks. Again, although a very large proportion of the 
drainage and sewage of the city is passed into the main 
sewers; yet there are a considerable number of sub- 
sidiary drains and channels which have not been connected 
with them, and constitute so many independent outlets and 
corresponding sources of pollution. The existence of weirs 
and locks also tends to create an absence of uniformity in 
the rate of river contamination. It is in the immediate 
vicinity of the ontlet of the main sewer of Clichy that the 
foul and infected state cf the Seine is first apparent. The 
black, feetid current spreads over one half of the entire 
stream in the shape of a parabolic curve, and in times of 
storm and rain, extends across to the left bank. The 
usual results follow as a matter of course. Mud banks 
and shoals are gradually formed, rendering dredging in- 
dispensable to keep the channel clear. The water is always 
charged with noxious ingredients, and poisonous gases are 
continually emanating in large quantities from the surface 
of the polluted river. During the last three years the 
state of the Seine has become materially worse, and the 
total absence of fishes, and all green vegetation in some 
parts of the stveam, demonstrates to what an extent its 
foul condition has attained. Very similar phenomena 
characterise the aspect of the river from St. Denis to the 
village of Epinay. The confluence of a tributary between 
these places, which is itself strongly impregnated with the 
liquid refuse of several manufactories, imparts an additional 
dose of poison to the parent stream. A proof of the great 
impurity of the Seine in this locality is afforded by the 
quantities of the small reddish coloured worms contained 
in it, which are found only in sewage water of the foulest 
description. It is not until Marly is passed that there is 
an appreciable diminution in the intensity of the colour of 
the water, and the senses of taste and smell are both 
offended until St. Germain is left behind. Beyond this 
point, and after the confluence of the Oise, the river appa- 
rently recovers its purity, and at Menlan all external 
ap ce of pollution has disap; F 

ides the visible signs of contamination and infection 

in the Seine, and in all rivers under similar circumstances, 
there are others which are not to be so easily detected. In 
fact, many of these are only brought to light by the aid of 
the analyst and the chemist. It is not difficult to discover 
the presence and the nature of the ingredients held in 
simple mechanical suspension, but the task of accom- 
pliahing the same result with those which exist as true 
chemical solutions and mixtures is not quite so easy. The 
analysis of the waters of the Seine confirms the evidence 
patent to the senses. The amount of organic nitrogen, and 
other causes of impurity, correspond with the general 
appearance of the river, and follow the fluctuations in the 
rate of pullution with remarkable fidelity. Not very much 
importance is attached to the effect of the mephitic " 
which, especially in hot weather, are liberated so ly 
along the surface. They are at once diluted with a very 
—_ proportion of air, and are thus rendered less noxious. 
he causes which have led to the gradual pollution of 
the Seine are precisely those which have pied the same 
réle in the poisoning of our own rivers. en once they 
are permitted to come actively and unchecked into opera- 
tion, the effect is sure and inevitable. Thus, the infected 
condition of the Parisian river is undoubtedly due to it 
being made the receptacle of the contents of all the sewers 
and drains of the city, great and small, as also of all the 
refuse, liquid and solid, which is contributed so liberally 
by the manufactories situated on its banks and its vicinity. 
ih we add to this, as an vation, what is not a 


universal feature, that the current of the Seine is of a very 
sluggish character, it is not difficult to perceive that our 
oslghbenen have before them a task scarcely inferior to 
- that which we have recently carried out with respect to the 
drainage of our own metropolis, Although not of the same 
degree, it is of the same kind, and a corresponding amount 
of energy and determination must be brought to bear upon 





it, if similar success is anticipated. Whatever scheme 
may be adopted, the Parisians are incomparably better off 
than ourselves with regard to the employment of the 
irrigation principle. Strictly speaking, there is not any 
land to be obtained near London in any quantity capable 
of being made of use for the purpose of irrigation, | td 
if there were, it is anoiiiannbhe if it would be possible to 
obtain it! Perhaps the exigencies of the case might plead 
so powerfully as to obtain permission to put in force for 
once “powers of compulsory purchase,” which are too 
often a delusion and a snare as regards irrigation schemes. 
Judging from what experience has shown of the attempts 
of different unfortunate local authorities, driven half mad 
by mandamuses and injunctions to obtain land by those 
means for irrigation, we are rather of opinion that the 
endeavour would be a failure. There is abundance of land 
near Paris well suited for the full development of the 
irrigation method of dealing with the sewage of that city, 
and, so far as the obtaining of it is concerned, we are dis- 
posed in this instance to place some reliance on the power 
of the paternal government. In the first instance, before the 
entire scheme of purifying the Seine is elaborated, it is pro- 
bable that a mixed system of disinfection and partial irri- 
gation will be carried out. Time would thus be economised, 
and a | stock of knowledge and experience acquired, 
which ultimately would prove of the greatest benefit in 
subsequently bringing the enterprise to maturity. 


LABOUR-SAVING MACHINERY. 


THE need in the handicrafts for labour-saving machinery which 
is increasingly perceptible every year, and which will be distress- 
ingly evident upon a retarn of active trade, leads to the expres- 
sion of undissembled chagrin by employers who possessing such 
machinery yet cannot use it. That there are such employers 
we have personal knowledge. The um uctiveness of the 
machinery is not traceable to any m ical defect, or any 
want of knowledge by those who own it, how to make it do the 
work for which it was designed and is fitted. The machinery is 
complete, and the knowledge of the way to use it ample. Why, 
then, it may be fairly inquired, can it not be used! Simply 
because the British workman will not allow it to be used. We 
have two instances in point before our mind’s eye at this 
moment. In one case the machinery has cost £3000, and in the 
other £10,000 ; yet in neither case has it been set to work by its 
present owners. It was only this week that one of them declared, 
“My men will not allow me to use it ; I dare not use it. If I 
did either my place would be burnt down or I should be maimed.” 
We cannot but think that there must be a little excess of fear 
here, and that what is needed is that employers in such cases 
should be prepared to submit to the little temporary di fort 
which might arise from their resolving to manage their own 
works ar al own way. But, to parody our facetious contem- 
porary Punch, it is nevertheless “a national mistake ” to imagi 
employers in England are all free from terrorism occasioned by 
the threats of men to whom they pay wages. 








BLAST FURNACE TUYERS. 

Encrveers have at different times directed their attention to 
the obtaining of a metal which shall be so resistant of the action 
of partially molten iron as to prevent those accidents which now 
and again prove painfully disastrous in the working of blast fur- 
naces. The smelting process should go gradually on, the iron 
steadily exuding, as it were, from the stone as the blast heat 
operates upon it. Sometimes the ially smelted materials 
hang, or “ pocket,” at a little distance above the tuyeres, and 
after a time come down with a rush. There is risk that during 
the fall particles of molten iron and cinder may impinge upon 
the tuyeres, burn them through, and allow the water to escape 
into the furnace, with the result that the heated mass coming 
down upon the water so escaped, an explosion ensues. By an 
accident of this class four furnace men were killed at the Hot 
Holes Furnace of Mr. Alfred Hickman, near Wolverhampton, 
not long since. The tuyere in this case was one of seven, and 
was made of a brand of boiler-plate iron known in the locality 
for its excellence. With this iron the tuyeres are constructed 
by the blacksmith of the firm; and if, after doing duty in the 
furnace, they are found to have become worn they are not 
wholly cast aside, but are “nosed” with the same class of 


material. This tuyere had been nosed, and it had been at work | glasses 


some twelve hours before the explosion. Furnace managers tell 
us—and it was so contended at the inquest in this case—that it 
is impossible to prevent pocketing and the lodging of portions 
of incandescent stuff on one or other of the tuyeres, Assisted 
by the engineers they have, therefore, turned their attention to 
the obtaining of a material which shall not be eaten through by 
the hot metal. As we all know, mixed metal, bell metal, and 
copper have each been in their turn tried, and Mr. Hickman has 
tried them, with the result that he finds nothing safer than 
really good boiler-plate iron. If other people’s experience has 
been different to this, we hope that for benefit of those who 
have been less successful they will make it known. The eolumns 
of THE Encrveer are open to such information. 


STEAM COAL, 

Tue quality of certain of the steam coal supplied to the 
steamships of this and other nations by English coalowners 
sheuld be improved by the award of Mr. Rupert Kettle, to which 
our Northern correspondent last week referred. There are few 
engineers who are not aware from practical experience that the 
free use of gunpowder in getting steam coal leads to its rapid 
deterioration during an ocean voyage, and also under the in- 
fluence of the heat of a tropical climate. Either er both of these 
conditions operating in respect of steam coal so obtained, leads to 
a process of disintegration which often ends in a stack of coal 
becoming a heap of slack, and consequently to its running 
through the grate when it is put upon the fire, To “shoot fast’’ 
instead of “nick” the coal saves much labour to the collier, and 
though the effects are as we have stated them, they do not appear 
until the causes we have i ised have operated; and the 
colliers observing no difference in the ap ice of the coal which 
has been “shot fast” and that which has “nicked,” declined to 
believe that to “ shoot fast ” was to deteriorate the coal or to lessen 
their masters’ profits. It was attempted to solve the problem by 
sending a vessel to the Mediterranean laden partly with coal 
gotten in the one and partly with coal gotten in the other way, 
but owing to some mistake, which prevented the observance of 
a us conditions of test, the experiment was inconclusive. 
Then the arbitrator personally inspected the processes of 
“nicking” and “shooting fast” in the pits; but this was no more 
helpful to a definite opinion, Resort was now had to the, eoal 
owners’ books. These, examined by a firm of public accountants, 
left no doubt that the coalowners, in balancing sale accounts 
with their customers, had to make allowances because of the 





deterioration of shot fast coal, and that by their men insisting 
upon that method of working, coalowners sustained a heavy loss. 

pon that, the arbitrator decided against the continuance of 
shooting fast. Every engineer who has had cause to regret the 
practice will feel satisfaction at the outcome of so costly and pro- 
tracted an arbitration, conducted with so much patient consi- 
deration by the colliery owners for the mistaken views.of their 
colliers. 

GAS AS A FUEL, 

Wuitst the majority of the ironmasters of Pittsburgh are 
waiting and watching till Messrs, Graff, Bennett and Co, shall, at 
a cost of £1000 a mile, have brought gas to their mills and 
forges from a well 30 miles away, capitalists in the United States 
are buying up the wells which lie around the one from which 
Messrs. Graff, Bennett, and Co, are hoping to secure a supply. 
Simultaneously the excitement which is beginning to appear 
throughout the United States iron trade in relation to the serious 
changes inevitable there from the use of well-gas asa fuel in that 
branch of industry, is being increased by the success of Messrs. 
Rogers and Burchfield. This firm, it will be recollected, was the 
first to use well-gas in ironmaking. Setting down their works 
in a new locality forty miles above Pittsburgh, they obtained gas 
from an old well which stubbornly refused to yield oil. At 
their Apollo Works, five miles off, they afterwards commenced to 
sink for gas ; and the information now to hand is that they have 
been successful in finding it in both the wells which they have 
there been sinking, Leaving the United States ironmasters to 
adapt themselves to the new condition of things as best they 
may, we note as significant to the ironmasters on this side that a 
circular is now being distributed amongst the leading tin-plate 

ing firms here, warning them of the competition which they 
will have to face as the result, in the first instance, of whet 
Messrs. Rogers and Burchfield are enabled, by their gas and 
their blast together, to effect at Leechburgh. The writer is a 
Liverpool metal merchant, who has just returned from a tour 
of inspection of the mills and forges of the United States. 








THE ROYAL AQUARIUM, WESTMINSTER. 


In our last impression we gave an external view of the fine 
buildings of the Royal Aquarium and Winter Garden. We now 
give an internal view, showing the main hall as it will appear 
when completed. Ina ding impression we shall notice the 
engines and machinery used in circulating the water, &c. The 
internal arrangements will apparently be very tasteful, and leave 
little or nothing to be desired. 





ON THE OPTICAL PROPERTIES OF A TITANO- 
SILICIC GLASS. * 
By Pror. Stokes and J. Hopkinson. 

Ar the ting of the iation at Edinburgh in 1871, Professor 
Stokes gave a preliminary account of a long series of researches in 
which the late Mr. Vernon Harcourt had been engaged in the 
optical a of glasses of a great variety of composition, and 
in which since 1862 Professor Stokes had co-operated with him. + 
One object of the research was to obtainif possible two glasses 
which should rechromatise each other without leaving a 
spectrum, or a glass which should form with two others a triple 
combination, an objective com dd of which should be free from 
defects of irrationality, without uiring undue curvature 
in the individual lenses. Among phosphatic glasses, the series in 
which Mr. Harcourt’s experiments were for the most carried 
on, the best solution of this problem was offered by glasses in 
which a portion of the phosphoric was replaced by titanic acid, 
It was found, in fact, that the substitution of titanic for phosphoric 
acid, while raising, it is true, the dispersive power, at the same 
time prod a separation of the columns at the blue, as compared 
with those at the red end of the spectrum, which ordinarily belongs 
only to glasses of a much higher dispersive power. A telescope 
made of discs of glass prepared by Mr. Harcourt was, after his 
death, for Mrs. Harcourt by Mr. Howard Grubb, and 
was exhibited to the mathematical section at the late meeting in 
Belfast. This telescope, which is briefly described in the report,t 
was found fully te answer the expectations that had been formed 
of it as to destruction of dary dispersi 

Several considerations seemed to make it probable that the sub- 
stitution of titanic acid for a portion of the silica in an ordinary 
crown glass would have an effect similar to what had been observed 
in the phosphatic series of glasses. Phosphatic glasses are too soft 
for convenient employment in optical instruments; but should 
titano-silicic glasses prove to be to silicic what titano-phosphatic 
had been found to be to phosphatic, it would be possible, 
without encountering 7 ene curvatures, to construct 
eune’y achromatic combinations out of glasses having the hard- 
ness and permanence of silicic glasses—in fact, the chief obstacle 
at present existing to the perfection of the acnromatic telescope 
would be removed, though naturally not without some increase to 
the cost of the instrument. But it would be beyond the resources 
of the laboratory to work with silicic glasses on such a scale as to 
obtain them free from striw, or even sufficiently free to admit of a 
trustworthy determination of such a delicate matter as the irra- 
tionality o a gel 

When the subject was brought to the notice of Mr. Hopkinson, 
he warmly entered into the investigation, and, thanks to the libe- 
rality with which the means of conducting the po were 
placed at his disposal by Messrs, Chance Brothers, of Birmingham, 
the question may, perhaps, be considered as set After some 
prelimi trials , a pat of , free from striw, was pre’ of 
titanate of potash mixed with the ordi ingredients of 
a crown glass. As the object of the experiment was merely. 
3. —— in bog: Ne — ce aa titanic Se did or 

id not confer on the e un property of separating 
the colours at the blue end of the spectrum materially more, 
and at the red end materially less, than corresponds 
to a similar dispersive power in ordinary glasses, it was not thought 
necessary to employ pure titanic acid, and rutile, fused with car- 
bonate of , was used as titanate of potash. The glass 
contained about 7 per cent. of rutile, and as rutile is mainly titanic 
acid, and none was lost, the percentage of titanic acid cannot have 
been much less. The was naturally greenish, from iron 
contained in the rutile ; but this did not affect the observations, 
and the quantity of iron would be too minute sensibly to affect 
the irrationality. 

Out of this glass two prisms were cut. One of these was 
pomr ma  a - ra Het es, by his method of 
compensa’ the ot) , 

Sous erat refractive indices for several definite 
spectrum. These two ectly distinct methods led to the same 
result, namely, that the glass spaces act, the more a» compared 
ordinary Qisielol mille deparve power, Ae ia bootphoothatic 
ary ‘of sim: ve power, in the pho: ic 
seven tttstahscoch dealt te yrosters tp» conarterctid 
of dispersive power, but, unlike what was observed in that series, 
it uces no sensible effect on the irrationality. The hopes, 
therefore, that had been entertained of its utility in silicic glasses, 
prepared for optical purposes, appear doomed to disappointment. 




















* British Association 
+ Report for 1871—Transactions of the sections, page 3°. 
1 Report for 1874—Transagtions gf the sections, page 26. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





RAILWAY ROLLING STOCK, 

S1r,—Much valuable information is afforded in the comparative 
statement of the cost of maintaining and renewing the em | 
stock on some of the principal railways in this country in 1871 an 
1874, contained in THE ENGINEER of the 20th of August. 

The rise in the price of material and the cost of labour which 
has occurred in the interval between 1871 and 1874, is, I think, 
clearly exemplified in the case of some of the lines; still there 
are other lines, such as the Great Western, Great Northern, Man- 
chester and Sheffield, and London and Brighton, where the cost 
of the maintenance and renewals shows nevertheless an evident 
decrease either in the shape of a percentage on the cost, as in the 
ease of the North-Eastern, Great Northern, and Manchester and 
Sheffield railways, or a decrease both as a percentage on cost and 
on the earnings, and also a decrease Lr train mile, as in the case of 
the Great Western, and London and Brighton lines. 

These anomalies clearly show, I think, that no comparison 
between the relative expenses of maintenance and renewals and 


the capital cost of the entire rolling stock of different railways 
can be relied upon without at the same time taking into account | 
the particular character and circumstances of the traffic and | 


oe, Ree of each railway. The number of wagons, the most 
lo ived, yet individually least valuable portions of railway 
stock varies very largely on some of the railways referred to, for 
instance, in the case of the Glasgow and South-Western, where the 
average lifetime of the rolling stock appears in your table to be a 
maximum, the proportion of the wagons to engines was as much as 
thirty-nine to one in 1870, and forty-four to one in 1874; whereas 
in the case of the London and North-Western, Great Northern, 
and Midland, all large coal carrying companies, the tion of 
engines to wagons was in 1870 only eighteen to one in the case of 
the London and North-Western, twenty to two in the case of the 
Great Northern, and twenty-two to one in the case of the 
Midland Company; the same variation, however, does not appear in 
the proportion of the number of carriages to engines on these lines, 
and the very discordant results as to life values given in the 





ts are princiy lly due I think to the great 
variation in the proportion which the wagon stock of the different 
railways bears to the other portions of the rolling stock. 


The accompanying tabular statement will perhaps show this 
better than any explanation : . ” 





| of both these railway companies, the influence is strong that much 


| less than the average annual sum has been spent upon the main- 
| tenance and renewal of their locomotive stock in both those years. 
| The average money life of and wagons as determined 
| from Mr. tcher’s and other data is 


about eight years for 
| carriages and fifteen years for wagons, agreeing very ly with 
| the results given in the accompanying tabular statement in the case 
of the London and North-Western e and wagon stock. 
The average life of carriage and wagon stock, however, in the case 
of the Glasgow and South-Western Railway appears, as in the case 
y high. Here again the 
fier rhe 


| of their locomotive stock, to be exceptio 
| inference to be drawnis that less than the req as 

in both those years expended u their maintenance and renewal. 
| The rather strikin erence in the capital cost of the locomotive 
stock of the London and North-Western, Great Northern, and 
Glasgow and South-Western Railways is worthy of remark, the 














capital cost of each of the Great Northern engines averaging it will be 
| seen, both in 1870 and 1874, nearly £2400, or just about the standard 
cost of alocomotive. In the case of the Glasgow and South-Western 
| Railway the average cost of each engine ee to have amounted 
to only £2085 in 1870, and to £2148 in 1874, while the average capi- 
tal cost of each London and North-Western engine is shown to 
| only £1671 in 1870, and £1635 in 1874. The smallness of the capi- 
tal cost per engine in the case of the London and North-Western 
Railway is no doubt to a large extent due to the fact of the ac- 
uirement at different times of the rolling stock of lines which 
that company has taken over from time to time, which stock 
would be estimated at serviceable value, and the same remark 
applies, no doubt, to some extent to the Glasgow and South- 
estern locomotive stock. 

It is not a little singular that notwithstanding the very large 
proportion of 60 to 1, which the North-Eastern Railway wagon 
stock bears to the ber of its 1 tives, the average money 
life of its entire rolling stock should still be so very low, as shown 
in your tabular statement viz., 10°1 years. 

In instituting any comparison between the cost of the main- 
tenance and renewals of rolling stock in 1870 and 1874 on the 





will, however, not fail to be observed that in 

the other way, the total receipts 

the capital cost of stock is wm Me Pe ae 
9, Great George-street, Westminster, 8. W. 


LIQUID SHELLS, 


£49,291, 130, while 
a 7 
RICE WILLIAMS, 


Sin,—My communication on ‘‘ Liquid Shells,” contained in your 
journal of the 17th inst., having elicited in’ letters on the 
subject from Professor Abel Mr. Macintosh, I beg in reply, 


first, to assure Mr. Abel that nefsee Se geeenemen at ay Mane 
had a perfectly correct “conception of conditions essential 
the attainment, by means of charged with water, or 
liquid, of such results as att the practice with the 

” That the hydraulic effect, if I may use 


dad 





at Okeham the 
term, of water—an incom medium between the 
Pimniggy bay sed and the casing of the shell—transmits the blow 
from ing charge to the walls of the shell with such 
suddenness and uniformity as to secure the most perfect disintegra- 
tion of the shell. 

While no particular im was attached by the Confederate 


authorities to the hydraulic effect of the liquid, yet what advantage 
it possessed did not entirely escape their attention, for great care 
was taken to fill to its utmost capacity the liquid space in the shell, 
it having been discovered on bursting some of them in the shell 
vault that the number of ena were not so great as when the 
liquid space was completely filled. This result was naturally 
attributed to the compressibility of the air in the unfilled space 
forming a sort of cushion which served to check the force of the 
blow from the bursting charge. 

As the effect just described might not obtain in shells with air 
spaces where an explosive as violent as gun-cotton is used for the 
bursting e, Mr. Abel would add greatly to the very interesting 
data he has y given us relative to comparative results from 
bursting charges of common powder, gun-cotton, &c,, in shells 
tilled with water, by 9 us know if it is not possible with 
increased bursting charges of gun-cotton to secure a maximum dis- 
integratien of the shell without the use of water, thus relieving the 





different railways, it is necessary to have regard a get other 
things to the increase of railway mileage which has occurred in 
the interval on each particular railway, and also to the proportion 
which such increased mileage bears to the increase in the gross 
receipts, ber of engines, carriages, wagons, kc, These, as will 
be seen from a reference to the stutement of the percentages of 
increase, given at the foot of the accompanying statement, have 
varied very greatly on the different railways. For instance, while 
| in the case of the London and North-Westers the miles of railway 








battery of the necessity of carrying what* mi ht be found to be 
useless weight. That petroleum and other known inflammable 
liquids when employed in shells with bursting charges of gun- 
cotton, dynamite, &c., would be di before ignition could 
take place, will scarcely admit of a doubt, I am, however, quite 
of the opinion that a liquid can be prepared that would ignite 
even under such exceptional circumstances. 

I have not seen Mr, Mackintosh’s patent, and cannot say what 


COMPARATIVE STATEMENT FOR 1871 AND 1874, 








London and North-Western. 


Cost of Maintenance and Renewals of Rolling Stock in 1871. 


Glasgow and South-Western. 



































































































































| | Midland. Great Northern. 
Total receipts, ex. canal recpt. | £7,595,036. £4,208,379. £2,388,790, £707,474 
ileamaintained.. .. .. .. .. | 1,516 miles. 953 miles. 54 miles. 276 miles. 
Train mileage .4 26,507,002 miles, 4 18,871,048 miles. 9,416,790 miles. 3,183,177 nudes. 
|g. et late de es [gig F. | 8, et e 3. gt | 282] 2 
oa Bes \8a¢ se | 28 | Se,/8a¢ Se | SF | be. se | os be, | cae] Ee 
S= | Capital Pe ase 33 ¥s | Capital g=% giz g 3 | = | Capital gEs ag Sz | Capital | B53 aie | 83 
=3 cost. ess L p oo =f | cost. ES3 242 a: =? cost £6s ve +2 cost. ae Ege | fs 
| 8 ies 252 §= | 3s ce |2°3 B= | gs 2k s= | gt <h '<"3! 35 
| Z ub ai< | = * | 35 = | Z a = % ” Sse < 
AEN AE aT ronsl : ‘= —_ hn til lille ites 
| No. £ £ No. No. £ & £ oP... 2a No. £ £ & No | No | & Z| | No, 
Engines .. | 1760 2,041,681! 1671 310,873! 9°46 940) | — |178,082' 12°61 | 493 | 1,182,199 2398 | 120,006 . oe 206 | 420,627 | 2083 | 27,062 | 15°88 
| | “Stima’ 
Carriages... 4011 883,386 | 220 121,583 7°25 | 2,957) | 4,689,890 — | 61,437 10°14 | 1,290 ) : = 38,781 “ss 586 | 46,348 | 199 , 8,249 | 14°10 
1,282,923 
Wagons 3152 2,009,928 | G3°7 140,236 | 14°83 20,836) | — | 81,625 21-69 | 10745 j ‘ = 62,710 15 8156 | 472,498 58 | 22,708 | 20°81 
sell ‘ “| — *5,834,05| — 572,002 1019 |S — «(| 4,040,880 — | 821,144 1448 — [2465122 — | 921,497 | — {1,018,468 | — | 68,019 | 7-21 
Cost of Maintenance and Renewals of Rolling Stock in 1874. 
London and North-Western. Midland. Great Northern. Glasgow and South-Western. 
Total gross receipts, ex. canal reept. #8,952,458. - £5,602,498. £2,796,910. £357,942. 
Miles maintained.. .. .. .. .. 1,583} miles. 1,000} miles. 557} miles. 3154 miles. 
Train mileage 30,474,401 miles. 20,424,166 miles. 10,308,111 miles. 3,666,010 miles. 
S le. 28 > i 25 | ae e 7... #5 | 8. fy g 25 g. > 
eg ($5 (893) &e ag | g> | 822! & eg Boi ae| Se | of $o..| 823/| § 
Be | Capital oad “3 &| &¢ 2S | Capital 5a4 loss z 5 ¥s Capital ' a8 as 4 Bs S= | Capital 2a | UF ae 
beng Seelgee' e6 82 | ed Ses | 356 % | 33 te | PES 3E8| gm 3 Pee 355| oh 
3 cost, Eaaq | 2s wo | cost. Bs | 2gP wa cost. 4a | 2380 7 9 cost. 6S | 2e2 
pha ges a5 #2 aS g°2) 825 2 he s°s) 2a5 ze yh gS.) 8g- 2 
z 1 = ox ;% | S*3 = ; ~ 3*3 = é = 
a5 | “3 1453) & g* =8 | *33 g gé <— 7.5] & Zé <2) 409) 
No | 2& £ £ No | No. i hemmed |e -_ No | @& £ £ No. No. £ e | | Bo 
Engines .. 1,959 | 9,202,808 | 1635 | 392,842 8°15 | 1,110 12 | 270,279 - 516 | 1,220,354 | 2365 | 137,170] 8°90 230 | 493,957 | 2148 | 37,076 | 18°82 
Carriages... 4,616 | 1,055,008, 229 | 144,842, 7-28 | 2,8745| 5,825,083 8°33 | 92,334 _ 1,508) | saad ot 40,238 | 10°63 651 132,605 | 204 | 11,614 | 1142 
626,699 | | 
Wagons .. 40,365 | 2,641,998 , €5°4 | 161,001 16°41 27,490 20°83 | 112,887 _ 13,359 ) — | 68,735] 17-4 9960 |» 626,560 | 63 | 45,067 | 13°72 
— /|t6,899,899' — | 698,685, 9°88 — |5,824,0ss| — | 475,500) 12°25 —- | 2,847,053 | — | 246,143) 11°57 — {1,2%3,122) — 94,357 | 29°28 
Increase per cent. between the years, Per Per Per Per Per Per Per Per | Per Per Per Per 
1871 and 1874; cent. cent. cent. cent. cent. cent. cent. cent. cent. cent. cent. cent. 
MY oe 55.5 0.46, 0 11°36 8°88 _ 26°4 _ 18"1 25°0 _ 518 _ 4°6 3°2 _ 14°3 - 117 14°9 = | oe ~ 
Carriages. , 14°83 19°4 - 19°1 _ 22°8 21°6 —- 49°6 _ 23°4 22°3 _ 3°8 _ 10°0 14°0 — | 43 al 
| } 
Wagons .. .. ., 27°98 | B14 — 14°8 -- 31°9 26°7 — 38°3 - 8°6 28°3 _ 9°6 _ 22°1 32°6 — 101°1 -_ 
Miles maiutained.. 4°47 - _ _ ~ 144 ~ pe — _ 92 ~ - a -- 14°5 one — l= a 
Train mileage eee | 421 pas - _ we 8°8 = - - _ 95 _ _ _ —- 17°8 = a ee er 
‘Total gross receipts, ex. canal recpt. | 17°87 - - - - 33°28 - - = = 19°59 ~ - - - 31°27 - - ~ - 
| | | { j i j 
"5,834,945 +6,899,899 
Sheets .. « : 380,326 Sheets, &c. .. 29,962 
MS oy ino en ee 5,865,265 Total “6,929,861 
I would observe that the average money life of a theseighiy have only. inesqeand 4} per cent. in four years, the number of its ' similarity may exist between his shell and that described by me. 
maintained and efficient stock of locomotives as determined by | engines increased 11°36 per cent., its traffic receipts nearly I, however, do not mean to question his claim to ity in the 
calculations from data furnished me by Mr. Webb, is 9°92 years, | 18 per cent., and the increase in the number of its carriages and invention of “‘liquid fire shells.” It was pri y in regard to 
which — it will be seen very closely agrees with the average | wagons has a rtionally large. the construction that novelty was claimed the shell described, 
money life of the London and North-Western Company's locomo- In the case of the d and the wand South-Western which description and short oer of the same I was induced to 
tive stock in 1874 as given in the accompanying table, railways, on the other hand, the miles ilway have i d give from the ing similarity of construction I found to exist 
‘The average life of the Great Northern engines appears to have | more than 14 per cent. in the same period, the number of engines sr itand Mr. I’s water shell. Cc, A, M, 
been about the standard in 1870 and rather under in 1874, ang | in the case of the Midland having increased over 18 per cent., and 
that in the case of both these railways their locomotive stock had | 117 per cent. in the case of the G and South-Western S1r,—Professor Abel, in his letter which appeared in the last 
been thoroughly maintained. ilway, the increase in the gross receipts on both these lines week's ENGINEER, states that no advantage would be gained by 
_The capital cost of the Midland stock of locomotives is not | being at the same time considerably larger than on either of the the employment of inflammable liquid in the place of water in 
given in that company’s reports, but baring regard to the} other two railways. The great variation in the rate of increase of shells, as the bursting charge is too nearly instantaneous to the 
number of the engines, and the average cost all new engines | the stock of wagons on the different railways is also very marked, ignition of the liquid at the moment of d 
which have been added to the stock during the last ten years, | being as high as 31°9 per cent. in the case of the Midland, andonly — Agreeing perfectly as Ido with the above observation, at the 
viz., £2300, which is given in the reports, it would appear that the | 8°6 per cent. in the case of the Great Northern. same time that I greatly admire the to which Professor 
annual amount ded upon their maintenance and renewals It only remains for me to draw attention to the fact that the | Abel has attained in the disruption of the shell by water (an idea 
both in 1870 and 1874, was relatively much less per engine than on | singular but well recognised correspondence | the amounts which I myself never conceived, though long antecedent to all 
either of the two before-mentioned lines. is is still more | of the capital cost of rolling stock, and the total gross receipts of a others in my incendiary system of warfare), I would yet wish to 
— in the case of the Glasgow and South-Western Railway, | railway is very strikingly observable in the case of some of distinctly point out that there is a totally different character inmy 
where the average money life of the locomotive stock in 1870 is the principal railways both in 1870 and 1874, The total cost of Jas peepee eater yy de and in 
shown to be nearly sixteen years, but only thirteen years in 1874. Jr erwe havea ede igim ys geben pp wen pat adm to t further misconception, I will briefly state the 
Without, therefore, there are some very special and exceptional | statement being in 1870, £40,061,348, and the total grors receipts, princi ‘eatures of my system. 
circumstances connected with the working of the locomotive stoek ' #39,128,073, showing a small balance in favour of rolling stock ; it First. The strongest sea-faced fortifications, such as Cronstadt 








THE ENGINEER. 


Oct. 8, 1875. 








254 
and Sevastopol, would be utterly helpless when opposed to our 
navy, the commanders of which, by the use of my invention, would 
at will i dark suffocating vapour, 
that consuming the oxygen in codes So mrapert comesten, leaves 
yp ven by the wind 
to the casemates and renders it 
untenable, at the same time that, under cover of this fatal 
fog, our fleet would be enabled to approach and destroy all towns, 
and shipping on the sea board, unmolested by “= 
This part of my invention is invaluable to Englan 
from her maritime supremacy, and if adopted, would render her 
the of Europe. ‘ 
Shells fled * with my inflammable liquid, having therein 
metal po assium, upon being fired into the water, 


eS at aor ar tv pee e contents at once rise 
to the surface are ig by the potassium, thereb ne 








deénse black, suffocati , as above di bed. 
of attack would be icularly effective in a naval e! ent— 
our ships being to ward—so that we should remain invisible 
to the enemy and be able to vre at discret 

Third. of spontaneous 


shells with a —— ca 
combustion when they burst. Such shells, when fired into earth- 
works, explode and generate a dense, suffocating atmosphere, which 
is inextingui , and endures for hours, thereby totally prevent- 
ing an enemy from repairing the breaches in such wo : 
‘ourth. I fill shells with an inflammable liquid mixed with 
hosphorus, &c., which when exploded scatter their contents in all 
i ions, and such contents igniting spontaneously, fall like a 
hail of fire upon, and disorganise or destroy whatever is in its 
vieinity. In fine, the grea’. advantage of my invention is, that it 
combines the maximum of utility as against an enemy with the 
minimum of cost and labour to ourselves. 

Permit me to add, that although already most thoroughly and 
effectively tried in the presence of some of the most distinguished 
naval military authorities, I y that a further 
practical test of my invention should be made against one of the 
Spithead Forts, of which test I am myself willing to defray the 
expense, and to guarantge that no injury shall be sustained by the 
fort or its contents. JOHN MACINTOSH. 





OLD ENGINES. 

S1r,—The interest just now being taken in old engines consequent 
weet Darlington Tubilee, induces me to plead for those up- 
fortunates ” that chance has placed under the care (?) of the South 
Kensington Museum authority. Those huddled close together, and 
with so little light that it is impossible to see them, are, amongst 
others, the first as, nF =, we 
made by George Stephenson for the Liverpool and Manchester Rail- 
way, Watt's sa mene planet” engine, and last not least, the 

ines of the ‘‘ Comet,” the first steamer ever made. 

‘et the authorities have allowed these priceless treasures to be 
seriously injured by damp, no attempt being ever made to clean 
them, or arrest the progress of decay. I venture to think it is high 
time the public should interfere for the protection of their property; 
if something is not done soon, the pioneers of England’s commer- 
CRATE Ob EEE EEE SEE eenes oo Sn 5 ie 
rust, . D. 





STEAM ENGINE PERFORMANCE. 

S1r,—The question ay opened in go ate on steam 
engine ormance is remaining l practi 

may is one that I promulgated in THE ENGINEER about 
the 1859, on the necessity of finding some common standard 
of iency to mark the of engineering. 
My ion wasin Sepealy slasiiay teresa to your favt ctendesd; 
viz., the weight of steam to produce one horse-power; while mine 
was as follows :— 

What is the maximum theoretical amount of mechanical effect 
that can be obtained by any mechanical appliance from a given 
force in a unit of time? And, second, what is the minimum length 
of space that a uniform force, a pressure of steam for instance, 
requires to act in, to produce its greatest mechanical effect ? Other- 
wise, what is the most economical arrangement of force, and its 
velocity for producing mechanical effect ? 

I feel pod me that if this subject was approached in an un- 
biassed spirit we might add a most important numerical constant to 
the frst law of th ics, viz., that heat, force, and mecha- 
nical effect are mutually convertible, kc. My investigation of the 
trials of steamships, inclines me to assert that a pressure of steam 
of about 550 lb. is the force required to produce 33,000 foot-pounds 
in one minute of time ; this is my proposed mechanical equivalent 
of force, and the reply to your first p standard. Is this 
quantity ‘too t, or too small ? ROBERT ARMSTRONG, 

Union Dock, Limehouse, London 








AMERICAN BOILER ENGINEERING. 

S1r,—As one of your readers asked me for information about 
American boilers, I have visited several steam users and boiler- 
makers, and find the boiler most in use, cheapest, and least ex- 
pense for repairs, is a common cylindrical boiler, tired underneath, 
the flame to the back, returning through the tubes, and 
then over the top to the back again. 

The following are the dimensions of one I saw ready for use :— 
70-horse power; length, 15ft.; diameter, 5ft.; 66 tubes, 3hin. 
diameter, 15ft. long; heads on tube plates, }in. full, shell gin. 
full, carrying 80 lb. —- This boiler, when complete, mount- 
ings, &c., weighs about 5} tons, and costs in New York only 
1400 dols. (£254), or about £3 12s, 6d. per horse-power. I sawa 
set of these boilers sound and good that had been in use twelve 


ears. 
. I have not seen this style of boiler in use in England. I 
enclose a tracing, showing an end elevation and longitudinal sec- 
tion of a boiler of this class. If they are not in use in this country, 
—— some of be readers will try one. I have given the price 
elivered on the deck in New York, and £10 would cover freight 
and insurance to Liverpool, Glasgow, or London. Mr. G. H. 
Wilson, Bank Hall Foundry, Liverpool, is going to make and try 

this style of boiler. 

There are several water tube or sectional boilers in use. In one 
refinery they have 750-horse power of the Griffith improved 
They put in two or three of the Griffith and Wynham 
boilers six or seven years ago. One of them is still in use. They 
did pretty well, altho’ ective, and are being pees ty 
improved There are several others—some altogether cast 
iron—but none of them so cheap as the cylindrical boiler. The 
trade in cuaiieoet Salen Se Lanse seems ata standstill. Their 
case 


by the Police Sani: Company. Captain Yule told me 
Serie oily bor ant ae ions in the five years he has been 
head of the ment, and in one case loss of life, and that was 
due to a upright boiler that blew up last year while being 
moved with steam up. 

As I think we want some restrictions on steam users in our large 
cities, I will state how in New York. They have'a 
ca) , two engineers, three boiler makers or testers. 

they send a notice, No. 1 (Ienclose the blank forms). This 
tells when to be ready to have the boiler tested. 

No. 2 is the certificate, the date of the survey, and the street 
tested to, w here boil 


appear for re-examination. 








No, 5 is His engines certificate, showing that the bearer has 
been examined and certified to take charge of a certain boiler, 
giving particulars of form, where located, &c. He cannot take = 
of any other boiler until he gives notice to the captain at head- 
quarters. Should the boiler be larger or a different class, then he 
must be examined again as to his Longa of the boiler he is 

ing to take charge of. You will see on the back of this certi- 
ficate all particulars. All men certified in charge of boilers are 
exempt from jury duty. 


No. 6 is a certificate that is pasted on the steam gauge at the 
ee head-quarters when they are tested, if found correct. 

ey have a mercury column for testing steam gauges. Should the 
steam gauge be out of order the owner has to get it repaired, and 
bring it again to be tested, All this inspection and testing costs 
the steam user nothing, 7 § the cartage of the test pumps from 
the police head-quarters and back again; the inspectors are paid 


and appliances, may be 


such appliances 
, and all persons prevented 


attached, such boiler, a 
taken under the control of the Police 
m 


| fro the same; and in cases deemed necessary the a) 
apparatus, or attachments for the limitation of pressure, may be taken 
| under the control of the said Police ; and no owner or it of 


| any steam boiler shall employ any person as neer without their 
| Daving 0 cortiiegte, 0 De quate mn from pi cal engineers, to be 
countersigned by the Commissioners of Police. 

Section 3.—Any person applying or causing to be applied to any steam 
boiler a higher ure of steam than that limi! for the same in 
accordance with the provisions of this Act, and any person viola’ the 
provisions of the second section of this Act, shall be guilty of a e- 
meanour, and whenever any owner of any steam boiler in the metrupoli- 
tan district shall fail or omit to have the same reported for inspection as 
provided for by this Act, such boiler may be taken under the control of 
the Metropolitan Police , and all persons prevented from using the 
same, until it can be satisfactorily tested as herein provided for, and the 
owner shall in such case be charged with the expense of testing it. 

Section 4.—This Act shall take effect immediately. 
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out of the police-rates, The police authorities do the work better 
for the safety of the public than private societies. They also 
examine the person in charge of the boiler, which is desirable. 


{No. 1.] 
Police ban me of the City of New York, Office of the 
n 


Ins of Steam Boilers, No. 300, Mulberry-street, 
y & 2 eee , 187 
SO rr ee TR, Glatt LEA eee ~ street. 
Sir,—I will test your boilers on .......... oD occ GIS cccpccccee > 
BE covcccccccces Please comply with the following rules of the Board of 
Police :—Be ready to test at the above-named time. Have bviler filled 


with water to 


lety valve. Have l}in. connection. Have steam gauge. 
Steam allowed two-thirds amount of hydrostatic pressure. 
eceecerececesscess , Captain Sanitary Police. 
[No. 2.] 


For THE PRopRIETOR. 
Certificate of Inspection of Steam Boilers. 
Police Department of the City uf New York, New York, ......, 187 
This is to certify that on the .... day of ........, 187 , the ........0. 
boiler on MO. 00, coccccoces .-Street (boiler No. ...., Police 
vol. 4, page seee--ee Subjected to a bydrostatic pr of 
-.+e lb, to the square inch. Said boiler, by information obtained from 
the owner, was built in .......... Of EDC ccccccccccecce style, and now 
appears to be in good condition and .......+.. safe to sustain a working 
re of .... lh, of steam to the square inch. The safety valve has been 
set to said pressure. eecccces-- cesses, Captain Sanitary Police. 
(No. 3.] 
Police Department of the City of New York, New York, ...... , 187 
Sir,—On the inspection and test of your steam boiler, and appliances 
thereof, situate at .......--. sree seeessees-- , it is found to bein an 
i and dang condition. The following «hanges and alterations 
are required to render it safe for use, to wit :—.. osee 
You will discontinue the use thereof until such ch 
are completed to the satisfaction of the Board uf Police 
Department of the City of New York. 








eee weneee sees 
+4 





and alt 
of the Police 








Seneieesgeoenenes «+, Captain Sanitary Police Co. 

TO ceccce cccccccccccess Coveccccccecce 

[No. 4—ReLatine To ENGINEERS. } 
Police Department of the City of New York, Office of the 
Inspection of Steam Boilers, No. 400, Mulberry-strect, 
Room 87, New York, ........ , 187 

TO ..ccdcoccce cee oy NO. Sedocy covccccccocee street. 

The certificate of qualifica’ eesceeee ses ose. a8 Engineer expires 
onthe .. inst. You will please send him to this office on the .... inst., 
at ... o'clock, ..m., for ination and 1 of his certificate.— 
Yours, &c., eeeereercccece «+, Captain Sanitary Company. 

{No. 5.] 
Engineer's Certijicate. 
Department of Police of the City of New York, 
300, Mulberry-street, New York, ......, 187 

This is to certify that we, the undersigned engi s, have i 
pees beer cccccces co ee to his qualifications to take charge of 
steam boi OME. .cocccoce » MEUNEEE cos coccce voces , in the city of 


New York, which 


cocccee , Situs eee ceccce 

steam boiler is recorded in the books of the Police 
Department of the city of New York as No. 
qualified, 


-«-, and found him to be 


Approved, 
Cee coceccccccccecocecs Examining 
cocccccesscccse+-ce o¢ § Engineers. 
Coes ceeceseerees , Captain Sanitary Company. 
Countersigned, 


Commissioners of Police 
of the 

Police De ment of the 

City of New York. 


N.B.—This certificate authorises the employment of the above-named 
e r to take c of the steam boiler named therein, but no other. 
certificate expires ...... 





eccceseeee, 187 


eeccccccces Captain Sanitary Company. 


An Act to confer Additional Power upon the Metropolitan Police, relating to 
the Inspection of Steam Boilers, passed April, 1862. 
The of the State of New York, represented in Senate and Assem- 
bly, do enact as follows ;— 


ticable, the 
tan Sanitary Company, or such member or members thereot as 
may be competent for the duty, described, and may be detailed 
for such duty by the Metropolitan Police Board ; but no person shall be 
detailed for sata omaree po 30 ¢ peavneet , who shall pro- 
ceed to inspect such steam or boilers, and So mgpe Feng ne wer 
therewith ; and the strength and security of such ers shall be tested 
by hydrostatic pressure, and they shall limit the pressure of steam to be 
to or upon such boilers, certif: each inspection and with the 

it of pressure to the owner of the er inspected, and also to the 
engineer in charge of the same, and no greater amount of steam or pres- 


sure than that in the case of any boiler shall be applied thereto. 
In limi the amount of , wherever the boiler under the test 
will bear same, the it desired by the owner of the boiler shall be 
one . 
Section 2.—' Police Board preserve in form 
a correct record of all of steam boilers, and of the amount of 
steam or pressure allowed in each case ; and in cases where any steam 
boiler, or the appliances or apparatus connected be 
deemed by the board after inspection to be insecure the 
board prescribe such changes and alterations as may render such 
ar as, a secure and devoid of danger. And in 
the meantime, and until such cl and alterations are made, and 





Rule.—When, on examination of an applicant, it appears to the satis- 
faction of the engineers that he lacks natural capacity, or mechanical 
skill, knowledge, or experience, or is unfitted by habits of insobriety to 
perform the required duties in a manner consistent with safety to life, a 
certificate of qualification will be denied. Renewals of certificates will be 


refused and certificates will be revoked on proof of like deficiencies, 

No fee or compensation will be rged for examinations or re-exami- 
nations, or for granting any certificate or renewal of certificate, 

Holders of certificates must apply to the Captain of the Sanitary Com- 
pany for re-examination and renewal of ceriificates on the date of the 
expiration of the certificate. 

o renewal will be granted without re-examination of the applicant. 
{No. 6.] 
Police Department of the City of New York, Office of the 
Inspection of Steam Boilers, &c., No. 300, Mulberry-street, Room 37. 

This is to certify that on the .... day of ...+.... -, 187 , this steam 
gauge was tested by the mercury column at this office, and found to be 
correct. Captain Sanitary Police. 
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Private ieties, in the ab of a better system, have, no 
doubt, done in England. I think they have an opposite tendency 
in New York. One, called the Hartford, started the inspection 


and insurance of boilers; still the boiler, whether insured or not, 
had to be i and tested by the police engineer. This 

1 to be against the interest of the Boiler Insurance Company, 
and a law was lately passed, exempting boilers insured by them 
from the police test. The company have their own surveyors, 
who come and tap the boiler with » hammer, but this is nothing 
like the water-test, and the law says in no case shall the pressure 
al‘owed in a boiler exceed two-thirds of the hycrostatic pressure. . 

W. G 





BLAST FURNACE HEARTIUS, 

Srr,—The paper on “Further Improvements in Blast Furnace 
Hearths,” read by Mr. Wood before the meeting of the Iron and 
Stee} Institute in Manchester, and the discursion which followed 
thereupon, having been published in THE ENGINEER of last week, 
kindly allow me to make a few observations. 

Mr. Wood’s plan is, in point of fact, a colourable imitation of 
Mr. Liirmann’s invention, known as “ Liirmann’s Closed Hearth 
System,” as every one practically acquainted with the old and new 
methods of working blast furnaces will acknowledge. This ques- 
tion, however, will shortly be decided by a court of law; I there- 
fore prefer not to enter into it here. 

Mr. Thompson, who, in the discussion which followed upon the 
reading of the above r, criticised Mr. Liirmann’s system so 
severely, was completely refuted by Mr. Wm. Whitwell in every 

jicw. Mr. Thompson never had an opportunity to work a 
urnace properly constructed on Liirmann’s closed hearth system. 
Our plan was patched on to an old furnace in blast at Clarence 
Ironworks, where Mr. Thompson is manager. It was the first 
application of our patent in England, and was principally done to 

w the practicability of working furnaces on this system. We 
have since found out that for various reasons the application of 
Mr. Liirmann’s plan on furnaces in blast rare'y gives the same 
good results as when applied to new hearths. Hence Mr. Thomp 
son is scarcely in the position to give an opinion upon Mr. Liir- 
mann’s inveation. When I saw Mr. Thompson directly after he 
had finally abandoned our plan, he informed me that he never 
expected any saving in fuel, and had been rather surprised to find 
there was really some, though small. He did not tell me then of 
an explosion having taken place. I may state that neither Mr. 
Liirmann nor I heard of any explosion having occurred at any of 
the numerous furnaces working on our plan caused by our arrange- 


ments. C. House. 
21, Great St. Helens, Oct. 6th. 








Patent Fust.—A Belgian journal announces a new method of 
—e small bituminous coal in making briquettes or patent 
fuel. Instead of using water to make the coal into a paste, a boil- 
ing mixture of pitch and tar is used, to which sulphate of lime is 

ded to drive the ammonia from the tar. The mixture is as 
follows :—334 ners of pitch, 13°6 of tar, and 1°80 of sulphate 
of lime in powder to a ton of small coal, The remainder of the 
operation is as usual. 


STEEL FirE Boxes.—In the United States corrugated side sheets 
have been used for many years by Mr. Charles Graham in the 


anthracite coal-burning es on the Lackawanna and Bloomburg 
Railroad, and he + no instance has occurred in which a 
sheet of that kind 


cracked when cold. More retnaye J 
gated steel sheets have been largely used in the fire-boxes o' 
on Chi and North-Western Railway, and perhaps others, and, 
so far, with good results. No instance has been reported of a sheet 
cracking when cooling down, or when cold. 

SouTH KEnsincTon MusEvM.—Visitors during the week ending 
Oct, 2nd: — On Monday, err f y, free, 
10 a.m. to ee eee 12,099 ; 


sion 6d.) 
ine and 


marine 
ears, 14, 
of Museum, 1 313. Patent Office Museum, 
4737. “Total number since Ws coecing of the Museum, free daily, 
(12th May, 1858), 3,268,119, . 
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THE prominent position attained in the British iron trade- 
during the last few years, by the hematite of Cumberland and 
Lancashire has caused a considerable t of attention to be 
directed towards these districts both by residents and outsiders, 
and explorations have been carried on in all directions. Some- 
times these explorations have, unfortunately, been undertaken 
in a sort of haphazard way, without any regard whatever to 
geological considerations ; so that, although a large number of 
enterprises have been brought to a successful issue, there have 
been, on the other hand, a great many failures. This, however, 
is only the natural consequence that might have been expected 
when adventurers refuse to profit by the experience of those 
who have gone before, and who, in a great measure, have proved 
what strata are likely, and what are not likely, to contain ore. 
Some sanguine adventurers, indeed, seem to think it sufficient 
to fix upon a district, throw up a penny into the air, and put 
down a bore-hole wherever it may chance to alight. There 
needs, however, but a very cursory glance at the geological fea- 
tures of those mines that have been, and are now at work, to be 
convinced that there are certain well-defined features common to 
them all, which are not to be found everywhere, but which, 
when they do exist, are almost certain to be accompanied by a 
deposit of ore. 

Perhaps the most fortunate of all those who have explored 
these districts is Mr. John Stirling, the proprietor of the Mon- 
treal Mines, near Moor Row, West Cumberland, and about five 
miles from the old port of Whitehaven. They are surrounded 
by the royalties of the Cleator Iron Ore Company, the Moor Row 
Mining Company, and the Crossfield Iron Ore Company, and are 
intersected by the Whitehaven, Cleator, and Egremont Railway. 
Like most of the other mines in this district, they are situate on 
the area of the mountain limestone, which extends in a band, 
about three-quarters of a mile wide, from Egremont, through 








Bigrigg, Cleator Moor, and Rowrah. On the east of this lime- 
stone band the country, which is hilly, is occupied by the Skiddaw 
slates, the baseic rocks of the district, and upon the upturned 
edges of which the limestone reposes. To the west of the lime- 
stone band are the coal measures, which are brought into contact 
with the limestone by means of a large fault, bearing nearly east 
and west. The limestone is in many places capped by the 
millstone grit, and it is between this latter group of rocks and 
the underlying limestone that many of the iron deposits in the 
district are found. The form they assume in this position 
approaches that of a bed. Other deposits in the limestone are 
found lying by the side of the large fault which brings the lime- 
stone and coal measures into contact. Among the deposits in 
the latter position is the one which constitutes the greater part 
of the Montreal Mines, a section of which is shown in Fig. 1. 
Another set of deposits occurs in shallow basins in the limestone, 
covered only by the boulder drift, or, at most, with a very thin 
shell of rock. To that description belong the remainder of the 
deposits worked by the proprietor of the mines under notice ; a 
section of one of these last is given at Fig. 2. 

The method of working at the Montreal Mines is partly shown 
by the drawings. When the shafts have been put down to a 
sufficient depth, a level is put out a few feet below the top of 
the ore, and when that level has been continued to a sufficient 
distance, say, five or six fathoms—that is, supposing the foot of 
the shaft to be on ore, as in the case of No, 1 shaft, Fig. 1— 
levels are put off on each side. From these, other levels are put 
off in their turn; and so on, until the whole of the deposit at 
that height has been opened out by asort of post and stall system 
of working. The size of the levels—or rather“ workings,” as 
they are called—is variable; they are sometimes 30ft. wide and 
about 20ft. high, but as a general rule they are only about 12ft. 
square in section. The size of the pillars also varies very much, 
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according to the nature of the ground. Sometimes they are very 
large, consisting almost entirely of rock; but where the ore is 
not interfered with, or mixed up with the limestone, they are 
from three to five, or even six, fathoms square. 

While the first height of workings is being wrought out in the 
manner described above, a second height is commenced about 
five fathoms below the first, and carried on in much the same 
way. A third and fourth height may also be put out, if the size 
of the deposit renders such a course advisable, to be worked in 
the same manner ; but by the time the fourth height has been 
thought of, it is probable that a great many of the pillars in the 
first height, and perhaps in the second also, have been taken 
away, and the roof allowed to fall in. Unless this extraction of 
the pillars is accomplished in a very systematic manner, it is 
more than probable that.a great many of them will become 
buried in the débris of the fallen roof, in which case drifts, tim- 
bered as they proceed, have to be driven through this fallen 
rubbish for the purpose of reaching the ore. If much ore is 
extracted in this way, a very large amount of timber is required, 
as the ground, when once thoroughly broken up, brings such an 
enormous weight on to the timber by which the drifts are kept 
open, that it very frequently requires to be repaired. So great, 
indeed, is this weight that, if the “head trees” are not smashed 
in two, the “legs,” or uprights, are gradually driven overhead 
into the sole, if that should happen to be of broken ground, which 
is often the case when two or more heights are being worked 
together by timbered drifts. As these timbered drifts are carried 
in al] directions to hunt for buried pillars, the space originally 
occupied by the ore becomes in course of time, as the different 
heights are worked out, a sort of buried pine forest, the timber; 
put in originally to keep open the drifts the broken 
ground being mixed up with the débris of the fallen roof. 

Very soon after the commencement of the process of “rob- 
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bing,”’ as the extraction of the pillars is called, the surface of the 
ground begins to subside. As the working out of the ore pro- 
ceeds, the ground settles down more and more, following down 
to fill up the space left after the extraction of the ore, and, at | 
length, ponds of water begin to collect here and there in the de- 
pression, buildings are thrown down by the dragging of the 
surface, and the shafts probably become closed before all the ore 
can be extracted, so that others have to be sunk. These are 
generally put down in the rock outside the deposit altogether, so 
that the working of the ore does not affectthem, and consequently 
they stand good to the last. 

The output of the Montreal Mines is now 250,000 tons per 
annum, which is the largest turnout of any mine in either the 
Whitehaven or the Furness district. The area is about 1000 acres, 
of which nearly half is ore-bearing ground. The total number 
of hands employed above and below ground varies from 1000 to 
1200, figures which give an idea of the importance of the enter- 
prise. There are altogether twelve shafts, of which three are 
now in process of sinking, while the remaining nine are in active 
operation ; the greatest depth at present attained is about 
75 fathoms. In addition to the shafts there is an open working 
from half an acre to an acre in extent, but the outcrop ore only 
is here being worked. 

This has been partially worked away, and the opening is now 
being filled up with débris to protect the mine from the river 
Keekle, which flows by in close proximity ; in some places, in- 
deed, the ore extends under the river. The ore in this part of 
the mine has been proved to a depth of about 200ft., and there 
is still ore below the bottom level, though how much deeper it 
may extend is at present impossible to say. 

In conclusion, we have to acknowledge the kindness of Messrs. 
Wadham, Turner, and Company, of Whitehaven and Barrow-in- 
Furness, the consulting engineers for these mines, in supplying 
us with the drawings from which our illustrations are taken. 
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A MACHINE FOR OBTAINING MOTIVE POWER 
FROM WAVE MOTION.* 
By B. Tower. 
At the last meeting of the Institution of Naval Architects I read 
a describing Mr. Deverell’s proposals for suspending a heavy 
weight on springs on board a ship and utilising its oscillations caused 
by the ship’s motion among waves as a motive power, also the 
results of my experimental and theoretical investigations on the 
subject, all of which went to show that providing the weight is 
allowed a sufficient range of oscillation the quantity of power 
obtained from a given it was such as to i expecta- 
tion that if a machine be constructod em! hon ees 
ples which I then enunciated, that it would be of erable 
practical utility. These principles were, that in order to obtain 
the greatest possible quantity of work from vertical oscilla- 
tion of the ship with a given weight : the 
late in a vertical line, synchro 
as great a range as ble ; it 
passing from the 
over the crest to the point of 
wave, and should be falling 
hollow to the point of maximum slope on th 
pone nag The mt ywith ne subject from a th 
operations, t paper it a theo- 
retical point of view, and Thad at that tne given 
to the actual construction of the machine, but the method of con- 
struction which I then mention ed as i 
to accomplish the end in view was the weight on the end of 
in the thip. "I spoke of the possbility of causing » weight of 10 
in the ship, I spoke of the ity of causing a weight o} tons 
t» revolve in a cirele 40ft. in diameter on board a 1100 ton ship, 
and showed that according to the theory about 200-horse power 
might be expected from such an arrangement in ordi weather. 
After reading that paper I set to work to di such a machine, and 
one of the first facts which confronted me when I laid it down on 
was that the weight of machinery in the shape of hydraulic 


: 


would neutralise itself, and cause ve 
to be im 
weights I 
connected with it, and have not includ 
which the resulting power would be utilised, as this woul 
sarily be the same in both cases. The weight of the hydraulic 
engine, with its accumulating air vessels, would be about 50 tons, 
about b7 


of a cast iron 
and 13ft. outside diameter ; a pipe with a bored in 
of 30in. enters this air vessel at the top and descends nearly to the 
bottom inside, outside it rises about 14ft. above the top of the air 
vessel and then branches off into four pipes, each branch being 
connected with a cylinder ; these four cylinders are bolted to the | 
sides of the air vessel and work on four hollow rams, each of 16in. 
diameter, these rams stand on a hollow bed plate on the bottom of 
the ship; the bored central pipe which enters the top of the air 
vessel contains within it a loose piston, and this pipe, as well as the 
cylinders, bed plate, hollow rams, and the lower part of the air 
vessel contain water. 
with compressed air at a pressure of 560 lb. per square inch, w 
pressure on the areas of 
the whole weight of the air vessel, cylin 
half way between their extreme - A 
oe in the central pipe is 
e. 


run on guides fixed in 
the machine works ; this well is formed by two fore and aft 

fixed between two complete thwartship ones. These latter distribute 
the weight of the i 
communicates through a delivery 
which contain compressed air at 1100 Ib. 
sea way, as will be explained hereafter, the 
weight will force water into these air vessels, which 
voirs of power for converting 
source into a continuous supply to the hydraulic engine which works 
with water from these air vessels. The hydraulic engine has four 


en 
su o! 
po es np Senet 
also provided in case the pressure should rise too 
water from the 
tanks on the 


























little horizontal oscillation 

to the ship. te Oks ome ere 
ve only com the moving weight and the machinery 
the hydraulic ¢ in 
neces- 


e reverse if it is above it. Having so 
explained the construction of the machine, I will now endeavour 
moving among waves a force such as I have 
te on the moving mewatanperting Be 
will be taken from it at the en 
ting air vessels, from whence 


it > 

Sup i a vertical plane, in all 
gore <f Be deaaee pth, } bs Se el 
‘orce, this force at any point may be regarded as the resultant of a 


horizontal and vertical component. Suppose this cirele was made 
the vertical 


ht of the machinery in the improved design 
improved design, briefly oer consists 
inside 


the total wei 
Stons. Th 
spherical air vessel 11ft. 4in. 


diene diameter was diminished to nothing the ellipse 
would become a straight line, and the horizontal components 
would entirely disappear, the vertical ones remaining the 
same as when the path was a true circle. In fact a body is 
subject to a centrifugal force when oscillating in a straight line 
just as much as it is when revolving in « circle which ee 
oscillations in lines at right angles to one another 

together. A ship in waves rises and falls vertically, and eon- 
uently the ship and all that it contains is subject to this cen- 
trifugal ‘orce, which is a force acting alternately upwards and down- 
wards, and this is just what is wanted to cause the weight in the 
machine to oscillate; if the moving weight is rising while the cen- 
trifugal force is acting upwards tnd falling while it is acting down- 
wards, a quantity of energy will be to the moving 
wave weight in one stroke which will be nted +o mean 
centri force e in terms of gravity multip! by the 
mass of the moving weight and the distance through which it moves. 
The force of gravity on ship is continually | in 
intensity, because the centrifugal force of the wave motion is some- 
times added to and sometimes subt: from it. This fact is 
known to seamen, and is sometimes taken advantage of by them 
when in hoisting a spar or other heavy body, they wait to haul 
until the vessel over the of a wave, when they are 


The upper part of the air vessel is charged 


p Sener enone to balance 
ers, &c., when they are 
and bottom positions. The 
then in the middle of its 


The whole system is free to move up and down on the rams 
anextreme of 25ft. It is guided by sixteen wheels which 

four corners of the square well in which 
bulkheads te 

well over the ship. The hollow bedplate 
valve with ocean we 3 = . 
per square inch, an a 
oscillation of the moving 

ich will act as reser- 
an intermittent supply from this 


opin Shotts rape rca |i ent tare eo ly 
: a moment the centrifugal force is a moment acting 
of the fulcrums of these beams les the attendant to ition to gravity and rendering the spar lighter than 


of the that the spar weighs 1000b., and 
centri! force is one-tenth of the weight while the ship is 
passing over the top of the wave, the spar will 0 
900 Ib., and if the sailors then hoist it one foot, i » elear 
exert 900 instead of 1000 foot-pounds, which 
would have to dounder ordinary circumstances. Hf 
they would have to exert 1800 instead of 2000 


foo pours In tae first instance they would have been saved 
100 foot-pounds of labour, and in the second 200 foot-pounds ; 


that 


it any power, 
water to the engine, in case 
falls beneath a certain limit. A safety valve is 


returns by telescopic 


variation of the force of gravity was );, a 
— at the weight while a, wt 
stroke of the weight is » 80 
that there would be 20 x 22,400 = 448,000 foot-pounds imparted 
to the system per stroke, and as there are 7°6 double strokes per 
minute, the neegsee exerted by the machine would be 
MB,WO x TE x 3 3083 horse-power. 


33,000 

pposes that the waves recur at 
that the natural period of the weight 
is exactly the same as that of the waves. This last condition can 
be fulfilled as exactly as may be required by varying the quantity 
of air contained in the air vessel as before described, the mean 
pressure being kept the same by at the same time the 
quantity of water. It will be objected that the waves are not 
9 | exactly regular, and this is true, and that a certain loss of power 
will be the result of their not being so, which is also true; but we 
know how regularly and continuously a ship, broadside on to a sea 


linders, which would be 
the air vessel, and compress the contained air, causing 
to be more than sufficient to support the moving weight, 
bong, savant, spring up, and overshooting the 
rise above it, when the expanded air being unequal 

would fall, and go on oscilla ing in 
put into it at first 


the collective area 


€ 





Pa) 
Sholes and air vessels necessary for g the weight, con- 
trolling its motion, and taking from it the power, would amount to 
more double the useful moving weight ; in fact, on estima 
the weights I found that where the useful moving weight was 1 
tons the necessary dead and useless weight amounted to about 250 
tons. It occurred to me then that any ent by which this 
be used p Aap og d i 


necessary machinery could 

weight would weigh less than this arrangement. The only way to 
accomplish this appeared to be by causing the wei; 
in a vertical lineinstead of revolving in avertical circle. The design 
which I made for the purpose of ing out this view is the one 
pm — dag aod 4 . Init be air — with 

e pneumatic cylinders, the a) and conn 

wed i the, nd te ar gaan ht rel 
power-giving, movi i ey tons, 
and oscillate a height of 20ft. instead of 100 tons 
through 40ft, as in first design, and as far as utilising vertical 
oscillations goes the two designs are of equal er. In the first 
one we'lave a moving weight of 100 tons a dead weight of 
250 tons, making a total of 350 tons; in the second there is a moving 
weight of 200'tons and a dead wei of the four 


the bed plate, and the sid ee wetghing sty about 36 
rams, the e side guides, tons, 
i a toted of 225 tons instead of 350 is aaidition to this the 
second design occupies only a well 15ft. in the ship which | 
is one third of the occupied by the It is true that the 
second arrangement no pretensions to ing the horizontal 
oscillations, but it is very doubtful whether the horizontal 
oscillations in a fore and aft direction, which are the only ones 
which the first could do anything with, would amount to anythi 
worth having, from the fact that different parts of the shi 

be in different parts of the wave, where the motion being so Hifferent 


is 








* British Association, Bristol, Section G. 


and p is the period in seconds. Now, supposing 
rapt Apr ye tion to aa eet, a force greater oo the friction 

a e mi sep it up when it is rising 
and dome when it ie felling energy would thus be given to the 
poner by this force, which would show itself at first by the oscilla- 

ions ee in 
weight ned bere its lo loose 

i arrived at its lowest poi e iston floating in 

the central pipe —— “y 
have closed the communication between the cylinders and the air 
vessel, thereby 
the air vessel, 
have when arrived at this 


ie 


piston having arri 
the communication 

in lifting 
from the tanks on 
| suction valves into 
forced out at the bottom 


again in P= 2" 4 / 
ag 







In this c is 


ha nearly the same natural period as itself, rolls, and 1t seems 
the capacity of the air contained in the air co maihen er ea ie ee 
in cubic feet, a the 


is sum of the rams in square feet, | clude that if the waves are sufficiently regular to make a 
that instead of | under these conditions roll as continously as we know it does, that 
enough to cause this weight to continue oscillating 


they are regular 
with very little intermission. 








amplitude, until the moving weight performed 
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the delivery valve 
air vessels ae 
uare inc! 
takes ite supply. e 
may have at the upper end of its stroke, when the loose 
d at the w i closed 
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of the stroke. 
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aS in Landen. ~-A commutiontion trou Charles “Hebry “Chapman, Notices of Intention to Procee® with Patents. it sink, effects the opening of the valve through which the water 
Shirley, Massachusetts, U.8.—14th September, 1 1859. Storrzrs for Borries, William Netherwood and Benjamin Shaw, | is d In the second place the water entering a casing falls into 
3220. in appai gy oa rea Gas Retorts, John | Huddersfield.—20¢th May, 1875. foot welt | _., | @ floating chamber and, by causing it to sink, opens an equilibrium valve 
William Whitaker, W: 1368, Treatment of Woot, Jacob , —A rough which the water escapes into a discharge pi; 

3222. Improved means of Fixiya and SECURING ARTICLES ine Boxes or | from Heinrich Caro,—dlst May, 1875. Surporriwo REsPiRAtion, C.D. Abel, Southampton-buildings.—Dated 
CASES, applicable to sewing machines, Alfred David Turner, | 1892. Furnace Bars, M Holroyd Smith, Halifax. 18th March, 1375. 
-— <a Beer, Liquips, &c., Ebenezer Savill, Stratford.--24th This invention relates to apparatus for su; supporting respiration and light 
ti hin for the preparation of lay, 1 in suffi ng , consisting, fi , of parts which the work- 
canal Cass, Tons, and other like Pome he John Henry Johnson, | 1914. Lanes, Frederick Foster Burlock, Coventry.—A’ communication | man carries with + ig such as a p Ba cates | a tube toa 
Lincoln’s-inn- don.—.A communication from Louis Florian from Aurin Wood.—25th May, ny portable air reservoir, a clip for ¢ the nose, lor 
Pile, Fives Lille, du Nord, France. 1917. Curortipe of Sopium, Ro Milburn and Henry Jackson, Hatcham | tne eyes, and a lamp for ting 
3226. Improvements in the manufacture of Lurration Stee, Ornaments | Ironworks, New co -road. branch tubes provided with inlet and outlet valves. The lamp is 
and JEWELLERY, Joule, Marie perenre. P nyt Wi Haas pee Kim, Joseph illiam ep gerhets, Roster. “ yas th air by a tube connected to the reservotr this 
tus "caiman -_ 1929. GeaRrino, Alfred David Turner, 7 eae wo eae ti <——e jm hn en ii ke a of uae 


3228, I 
Fusrians and er pi e fabrics, Sohn urley, 
3232. Improvements in apparatus for pe nny ll between the 
different portions of RaiLway ager yt ead og Siégris, 
Salis -square, Fleet-street, London. —15th September, 187: 
3234, An eset aad ti Wirine and Burpisa Hat and ae Suares, 


and in the ‘or, George Morand, 
Westmoreland-buildings, 4 
3236. Improvements in means or a tus for Aipinc Human Locomotion 
in the Water, Robert Henry 


allace Dunlop, Kent-gardens, Ealing, 
Middlesex. 


3288. An improved Snap or Fasrexer for Braceters, Neckcets, and 
other ornamental and useful articles, Ephraim Smith, Carlisle-street, 
Soho, London. 

3240. areconants in cylinder Prixtinc Macuixes, Alexander Melville 
Pe eee don.— A communication from Auguste 

one Wig Marinoni, Paris. 

sue viaprovewents ‘in a 
efficient, economical, an 





pl 2 


tus or means for Exssurino the more 
safer Workine ef Raitways, Henry Bland, 











Luton, Bedford. 

3246. in tus for Carsutpyc Bortries and pogo 

articles, Frederick William Schreiber, Bond-court, London. — 

——-, 1875. 

3248. facture of Soar, Samuel Shaw Lewis, 
ellen bbe wy wer A and Ai treet 

3250. Improvements in the means or apparatuis em for GENERATING 
and SupP.yine Licatine Gas uced from Edward 
de Ewer and Henry Bloomfield, Matdontoud, 4 shire. 

licable to tobacco- 


3262. A new or im Siow or Lamp, especially ay 
nists, Joseph ton Kinder and mund Kinder, Stratford, 








Essex. 
3254. Imp ts in the facture of AmmowtacaL Sauts, William 
Morgan-Bro South ton-buildi London.—A oStalier Pek, 


Basel, Swit 

3256. Recovennennh in Furnaces or Frrep.aces, and in apparatus con- 

nevted therewith, —_ Shimwell Mc ion. 

3258. I tus for Recutatine the Suppiy of Gas to 
Gas Burwens, Cethertens” Judkins, Fleet-street, London. 

3260. An improved SELF-SEALING — or Lip for ie and other retorts, 
manholes, ships’ side-lights, fire ote way = ee its, sugar filters, and 
vessels for containing gases, fruits, and other liquids and 
substances, George Thomas Soley, Liverpool. —A communication from 
Henry Collinson, Boston, Massach 

3262. Improvements in bos ee | of “Puosrmares of Iron and 
Avumira, and obtaini . Henry Young 
Darracott Scott, Baltnc, fisddioens aves September, 1875. 

3206. Improvements in the construction of machinery or apparatus for 
Srrercuine Har Bopies, Ralph Eaton and John Eaton, Stockport, 








ire. 
3268. Improvements in Sewine Macuixe Suutties, Emanuel Shepherd, 
Frea well, James Edward Hough, and Tom Rothwell, Oldham, 
Lancashire. 
3270. A new or improved Hoipsgr ‘and Fastener for Tickets, Carps, and 
Lapses, Charles Holme, Bradford. 
3272. Imprevements in Garpen Syrinoes, Alfred Shaw, Wolverhampton. 
3274. Improvements in Ostatnine and AppLyinc Motive Power, Quentin 
Leon Brin, Euston-road, London. 

3276. Improvements in Pumps, which im nai Semen at are also applicable 
to en driven by steam or other fi James Allan Brae, London. 
3278. Improvements in the manufacture of ee gee Ow = ViTRIOL, 

William Stevens yp A St. John's-wood, Lond 
I tus for SEWING “Boors and 


By 220. impr 
SHogs, “John in itenry Jo Aikonene Lincoln's ‘inn-ficlds, London.—A commu- 














ion from Charles Goodyear, jun., New , Ww x 

New York, U.S. 
3282. ts in the fact of Inen and Sree., and in 
apparatus ay therein, a Russell Crampton, Victoria-street, 





tus for Errectine Comsustion of Smoke, 


3284. ot meoraet fe y in a 
‘or boilers, Jonathan Amory, Cleveland House, 


and heating feed-water 

Great Malvern, Worcesters! 

me Improvements in the construction of PappLE-wHEELSs, John Simp- 
son, Stockport, Cheshire. 

3288, An ners — for Cortixe the mag l ot + Sheen, on peat of of 


which 1 
jah Manny Ipswich, 


—_ ond i John Bate. Ms hest 
Suff 

3290. - new or improved manufacture of VeceTas_e LeaTuer, and in the 
application thereof to various useful , John Garrett Tongue, 

Ch y-lane, —A communication 

rng Aieeenave Gérdme Jolissaint-Vontche and la Société Comte and 
Mabut, Paris. 

$292. Improvements in Locomotive and other Steam Bort! and in 

connected therewi' 





and J 








furnaces and apparatus th, James M. Gains- 
Maem: pons 

3204. An tinproved —— apparatus for Generatine and Poriryine 

Ozone, iam a bo mage buildings, London. — A 

communication from Fred erick W! illiam Bartlett, Buffalo, New York, 


U.8.—20th September, 1875. 


Inventions eg A meee on the Deposit of 


8318. Improvements relating to the AppLication of FLEXIBLE Rawps or 
oops to Bates or PackaGes, and to constru of buckles 
therefor, William Robert Lake, pton-buildi London.—A 
communication from James Maddison Seymour, Newark, New Jersey, 
U.S, — 22nd September, 1875. 

8364, Improvements in Maaneto-ELectric Macurves, William Robert 
Lake, Southampton buil: London.—A communication from Jim 
s Fuller, Brooklyn, New York, and John Newland Crandall, 

ich, Connecticut, U.S.—26th September, 1875, 


Patents on which the Stamp Duty of £50 has been Paid. 
= Sream Pumps, Charles Henry Hall, New York, U.S.—lst October, 


1872. 
2861. Iron and Street, Charles William Siemens, Great George-street, 
Lon 28th Se, 


ptember, 1872. 
2911. Lasnine for Suips’ Stays, Henri Adrien Bonneville, Piccadilly, 
London.—3rd October, 1872. 








1931. SIGNALLING, Otho = Bolitho, Penalvern: 

= so &c., Nicoll, Clement's-inn, “Strand, London. — 26th 
‘ay. 1875. 

1935. Hayp Irons, &c., William Benton, West Bromwich. 

1937. Ovens, Henri Adrien Bonneville, Piccadilly, London.—A communi- 


cation from Lesobre. 
wel Kyrrtinc Macuines, Frederick Macklin Willson, Liverpool.—A 
munication from Parsons and Grist. 
1947, $7. Taxing SsorTuand Reports, &c., Joseph Laidler, South Stockton. 
—27th May, 1875. 
1963. Dovusiinc Yar, ie Brown Moscrop, Red Lumb Mills, near 
Rochdale. — 28th May, 1875. 
1970. = and VenTiLaTinc, George Livermore Shorland, Man- 


cheste’ 

1973. Scan -subaisoane Pires, &c., Sanford Elton Gee, Wilson-street, 
Finsbury, London.—A comm from Francis Wayland Allin. 
1975. AMALGAMATING Macuines, John H Wiggins and Samuel 
Leonard Tille one Clayton-square, Liverpool —A communication 


from Samuel user.—29th May, 1875. 
1981. Pirnw Tanes ten Joy Robinson, Little Lever, and Albert 


Settle, Bolton. 
— Henry, Fleet-street, London.—. 


1983. PRoPELLING Boats, &. 
communication from Narcisse Hure' 

1988. Looxine Grasses, John onl Johnson, Lincoln’s-inn-fields, 
seeaees, communication from Jean Joseph Etienne Lenoir.—3lst 

‘ay, 1875. 

2004. Crcars, Diedrich Leonardt, Birmingham. 

2006. Expansion —— Gear, Charlies Frederick Amos and Henry 
Ww bh, Kingston-upon-Hull. 

2007. Seraratine the eae and Fartnaceous CoystTirvents of Maze, 
Alexander Melville Clark, Chancery-lane, London. —A communication 
from Louis Chiozza.—lLst Tune, 1875. 

2048. ae or Foor Coverinc, Mark Bailey, Huddersfield. —3rd June, 


1875. 

Ss Wueexs for Tramway Cars, Robert Hadfield, Sheffield. —4th June, 
1 

2066. Veurcies for TraVELLING on LAND or Water, Ernest Thelluson, 
Isle of Man.—4th June, 1875. 

= yoy Gener/ tors, Edward Field, Chandos-chambers, Adelphi.— 

th June, 1875. 

2124. Cray, &c., Peter Jensen, C -lane, London.—A communica- 
tion from Charles Schlickeysen,—9th June, 1875. 

2138. Firoors for Matt Kiins, William Lloyd Wise, Chandos-chambers, 
Adelphi. —A communication from Louis Hermann.—10th June, 1875. 

22v4. Sewino Macutnes for Waxep Tureap, Robert Ashe, Birmi: 
—Lith June, 1875. 

2213. Heatina Warer, &c., James Reilly, Manchester. 

2222. Gimp Looms, Robert Stone, Derby. y 6th. June, 1875. 

2232. Workinc Heavy Guys, Robert Anthony Edwards Scott, Becken- 
ham.—17th June, 1875. 

2235. Savisa Live from DrowwtNo, Charles Mansfield Lloyd, Millbank- 
street, Westminster. —18th Jun, 1875. 

2271. Sopa, John Imray, ithamp buildings, gs, Chancery-lane, London. 
—A communication from Al vitsch Scherbascheff.— 
22nd June, 1875. 





A, Al 





+h. " — 


consists 
for a continuous air supply, ea a pipe for sw 
the before-mentioned portable reservoir, ibating 
having branch pipes to which the eta of 
connected that are not provided with a portable air reservoir. 
se, > wae a Liquips, J’. Brotherhood, Notting-hill,—Dated 18th March, 


According to this invention a piston is made to travel to and froin a 
egiteien, ten t0 force or compress fluids therein by means of a screw 
soe ening Genes SS en ae ee ternately in reverse 
directions by a motor engine. the arrangement cmmfeyun er- 
ence, the screw spindle passes admission valves 
wards at each end of as aie —, and is so arranged that, 
piston is at the one end stroke aud the is rotated 
to make it travel to the other end of its stroke, the admission valve 
nearest the piston is opened, and the other one is closed before the piston 
begins to move. 

Permanest Way, J. H. Johnson, Lincoln's-inn-telds.—Dated 18th 
March, 1875. 





tramways, and similar , and the rail of two 
or more pieces firmly secured to one another, so arranged as to admit 
portion on which the wheels tra readily replaced when it 

is worn out or deteriorated, and also to obtain by the mode of uniting the 
various parts: of the 3, aud ~ eee ee * at the vertical joints, the 
rail. A thin sheet 

or layer of edit paper, ~— leather, lead, or suitable 
terial y be introduced bet the two portions 





of which te ral 
of which the rail is compemed, wri 


whilst at the omnes tiese 
and smoothness te Rome 
ee ot os eye 
interposi' 








Py Or metal be 
cndinerily employed, with or without 
tic or flexi le mat 

1008 F nana oe BE. P. a. a0 wel Chancery-lane.—Dated 18th 


March, 1875. 
This invention relates to an im’ feeding bottle, in which the air 
tion witha pesge formed th 6 ae mar <8 
n witha jormed through latter, and egressing in 
pace formed in dem cap round the suction tube. 
1014. Rreecu-Loapmna Fire-arms, C. E. Lomel, Avignon.—Dated 19th 
March, 1875. 


The breech of the gun is opened and closed as required by moving the 
barrels in a horizontal plane. The barrels are fitted to the arm so as to 
turn on an axis, and are united together and to the stock by being fix 
to a plate having on its lower side a pin to form the centre 
a curved proj 4 to work in a 
plate to which the stock is fixed. 
means of a key worked by a trigger 
sisting of a blade working on a centre and furnished with wings 
hold of the cartridge, is contained in a cavity between the barrels 
the gun is loaded, and is acted upon by two projections at the to, 
order to extract the cartridge. 
sy _Breakwaters, R. Saunders, Croydon.— Dated 19th March, 1875. 
of novelty which ‘“-e; this invention in 


& 


. 
i 


ae 
BBE 





2349. Rewvocks for Boats, William Robert Lake, 8 
London.—A communication from Thomas Thomson. 

2350. Pires for Smoxine, Alexander Melville Clark, Chancery-lane, 
Lon —A communication from Wetzlar Freres. —28¢h June, 1875. 

sg ance Frederic! lat yg Rich d Joyce, 

— 


ermanbury, London.—7th July, 187. 
2533. Wasuine and Wrinoine ocione Robert Thompson, Leeds. —14th 
July, 1875. 
2542. — Leatuer, CLotu, &c., Simeon Heath, Walsall.—15th 
afi 
Peni for + Exoives, Frank James Wilson Packman, 
en ae July, 1 
2592. Sewina Macniw Francis Bradbury, Crum House, 
near Manchester, a on Over Darwen.—2let July, 1875. 
2608. es tics PEs, Joseph Fayad, Water-street, Liverpool. —22nd July, 


2821. —_— Air for b nua Furnaces, William Crossley, Greenscoe 
House, Dalton-in-Furn 
2826. Gas Moror Buonee, 1 Richard Hallewell, Blackburn.—11th August, 


1875. 

— Pxaecmatic Car Brakes, Henry Francis Southam 
ildings, London.—13th August, 1873. med en 
sou THERMO-ELECTRIC Batreries, &c., Camille Alphonse Faure, Trafal- 
- ym sage 1875. 
eLDiInc Lrvxs, William Robert Lake, Southampton-buildings, 
London.—A comm Pittsburgh Chain and Car Link 

Man .— 24th foley 1875. 


facturing Compan 
2981. Lace Macaiwery, John Whi Nottingham. 
2984. Economisine Fort, James Metcalfe, Edward Hamer, and Richard 
Metcalfe, cag the 
2085. Watcu — le. Robert Lake, Sou 
ss ares te Gia Tae a eee Rely 
MPROVING ALITY REN, " 
Clifton. — August, 1875. 
3132. Worxine Gam, Oe. &c., Alfred | Jognden, Queen Victerto-ctrest, 
London.—A communication from Alfred Krupp. 
a8 Hypravtic Brakes for Guy os Alfred d Longedon, Queen 
Veheseatoess, London,—A communication from Alfred Erenpeits 
September, 187 
3150. tga ge of Sree., &c., Thomas Christy, jun., Fenchurch-street, 
unication ‘trom Pernot. 


» =“ 


d James 8 








oo. =ni commt Charles 
3156, Toys, Heury Newton, -lane, London.—A commu- 
nication from a Bchmetsr. Sth eptonher, 1875. 
3166. Sizive Yarns, &c., David Porteous and John Ormerod, Whaley 
—Oth September, ists. 
$250. Gewenatino Gas, &c., Edward de Ewer and Henry Bloomfield, 
Maidenhead. 


$258. Surrrvinc Gas to pee, Catherine Judkins, Fieet-street, 
London,—17th co ggg “ev 187 

3282. Inow and Srre., Thomas > Russell Crampton, Victoria-street, West- 
minster.—18th September, 1875. 

$286. PADDLE-WHEELS, John Simpson, ST oe September, 1875. 

$318. Banps or Hoors, &c., William Robert Lak 
Keonber, 8 communication from James Maddison Seymour. — 22nd 








3052. Sopa and Potassa, James Hargreaves and Thomas Robi " 
Widnes.—16th October, 1872. 
3116. SaLt, Otto Ernest Pohl, Liverpool.—22nd October, 1872. 
2907. Ruwwers for Umpreias, &c., Thomas Cox and William Holland, 
tham,—2nd October, 1872. 
sg Fyn Enaines, Jesse Newsome and Joseph Overend, Bradford.— 
: 1 


4 r, 1872, 

2881. Rock Pavement, John Fottrell, Idrone-terrace, Blackrock, Dublin. 
—80th September. 187' 2. 

a. ean mssELs, Henry Bessemer, Denmark-hill, Surrey.—lst 

87! 

2938. CLEANING Locomomive ENGINES, og? Robert Henry Hampson, 
Heaton Norris, Lancashire.—4th October, 1 872. 

2971. ComprRessING pats &c., Samuel el Danks, Southampt " 
London. —0th October, 1872. 

2884. VENETIAN BuxDs, James Hodkinson and David Clarke, Birming- 
ham.—lst October, 

= "Riverine BooTs, ‘ée., Charles Henry Southall, Leeds. —3rd October, 


oon, “pv rts, &o., Edward Griffith Brewer, Chancery-lanc, London.«3rd 
October, 1872. 
a, Curine Hams, &c., John Taylor Davies, Liverpool.—2ad October, 


2928. Siowattine, &c., Carl Heinrich Siemens, Great George-street, 

Westminster —3: ons October, rv, 1872. 
Corvertine Iron into Street, Edward John Payne, Packwood, 
oases” and William Clarke, Dudley, Worcestershire. 5th 
Le, &c., William Morgan-Brown, Southampton-buildings, 


2009. MEASURING ANGLES, &c., Charles August Constantin Eckhold, 
Green-street, Lelcester-equare, London London,--2nd October, 1872. 


losillat 








Patents on which the Stamp Duty of £100 has been Paid. 
2975. Currine Faprics, &c., John Smith, Manchester.-—29th September, 


1868, 
3039. Charles Galand, " pay Alfred 
jervilie, Divesinainen. 57 Riedl Beigium, “ 








, 1875. 
$084. MAGNETO-ELECTRIC a, William Robert Lake, Southampton- 
London. munication from Jim Billing Fuller and 
Sohn Newland Crandall. sth ayenty, 1875. 


All ha an intrest in opposing any one of such applications 
leave parti such applications 
en ee Ce of Patents within twenty-one days of 





List of Specificati lished ¢ the week 

191*, 1s. 2d ; 281, 8d.; 891, 10d.; 406, ve 441, 10d.; 474, 1s.; 476, * 
480, 10; 433, 8d.; 486, 8d.; 514, 2s. 4d.; 525, le: 533, 10d.; 535, 6d.; 539 
ls. 6d.; 542, 10d.; 549, ls. 6d; 552, 


629; 10d; 63, 1s, 2d; 688, 84.3 649, 84°; 650, 84.4 
8d.: 665, 4d.; 666, 18.; 667, 4d.; ; 
+5 679, 8.5 678, 6 682, 8d.: ; 
601, 4d. 602, 44; 005, 4d: 
3 He, Ma : 715, Ad.s 716, Ad. 
729, 6d; 731, inn 4 
1086, 84 » Seer. 7. 1s. 


Specifications will be forwarded by 








ABSTRACTS OF SPECIFICATIONS. 


wieiioe floating breakwaters. First, of a line or lines of vertical 

cylindrical structures formed with watertight compartments at the a 

sufficient capacity and buoyancy to float the structure. Sonentie of 
lindrical aggre! structures -< both —+ and aw open at the 


ides. Thirdly, of logs or : fate 
ther transversely. ny. sated ts Verto aaa ut sear or iron columns of 
ition by buoys or ropes, the 


aufficient length supported 
ween morted in Fértiealpultion ‘by boy or ropes, 


10s Sonteeae arab J. P. O'Brien, Liverpool.—Dated 19th March, 


This invention relates to a novel form of apparatus fr lor capsuling bottles 
end ether Sie seseatecion and consists of two blocks of wood or metal of 


suitable shape, and of thickness te cover the space on the bottle or 

tacle requ! ‘pling These blocks are mounted on a frame- 
work, one block be: lastened to such framework, and the other having 
a sliding action thereon. 


1019. Fy met Carico, J. Mitchell and T. Mitchell, Rochdale, —Dated 
19th Ma y 75. 

The improved machine consists chiefly of two or more roughened 
rollers, over and under which the cloth is caused to pass; and, as the 
second roller is driven rather faster than the first, and the third more 
than two) rather faster than the second, nae eadoren, Goto led and 
stretched in the direction of its length as it passes through the machine. 
2088, «4 Srock, J. H. Johnson, Lincoln's-inn-telds.—Dated 19th 

Mare! 

Pe my pared irre iartgy wii eat coe weneagth bo coe eaten 
le, su wo which are in such a manner as 
to aliow the axle a — amount of radial motion around = external 

in su e converse it may, however, 
Lee Poopted; this result is obtained by means cans <f envange z ° 
pa rae rmedh to > utilioed. It is also to the - 
sion springs of tramway cars of india-rubber, this su subntance presenting 
numerous advantages from the point of view of durability certainty 
in the action of springs composed thereof. 
—s once, 2 R. P. B. laafe, Brighton —Patat age awh, 1875. 
a describes a 

which are sows ort each side, which = rt by tng ay 
wearer. If the skater stands x the rollors will be 
parallel, but if he leans to cither spring on that side is com- 
, and causes the axles of the whee to turn, and the skate will 

run in a circular course. 


1080. Ercutno on Guass, 7. Skinner, Shefield.— Dated 20th March, 1875. 
van ein or use of flexible moulds or blocks in producing devigns 
on g 


904. Reautatine THE Fiow or Liquips, W. C. Hood, Battersea.—Dated 
18th March, 1875. 
ein water or other liquid enters the 
eighted by a lever and weight. A 
piace under the lever, so that the camb when in a certa! 
the lever and open the valve. The camb is counter- 
S ew lever and weight, and is bn a A, a a Sy ee with 
Gast. By means of these the apparatus can be 
ates v0 SD SE ONT the lover and jose the stop-valve at any 


FrEe 


wee0. ae by ae. —Dated 18th March, 1875. 

vention relates nary apparatus adapted to females 
who are bedridden, oe hued the mabe of pS ye a A gg mee 
the case may be, it to tnoumbent on to preserve a a py 
tion. The tus referred te consists of a cylindro-con' 
of gutta- or role hard substance whose 
closely fit the abdomen ; round the edge is fix 
out — o a dovermined 
adapt itself herm: person, so as to ; the 
rim, which is of india-rubber, by reason of its flexibility readily adjusting 
tself to of the person. To the end of 





uw 

a gure em is thus established between 
rou be apt oe pees placed within reach of ti rane arm it can 
“i. ithout changing the position of invalid and with- 


a. Pestle. J. T. Ring, Liverpool.—Dated 18th mata 1875. 
tes to printing machines rect 





Hearras or Puppurne Furnaces, W. Inns, Stockton-on-Tees. 
ed 18th March, 1875. 
According to this invention the inventor takes “ best. 
state direct from the cinder 
covers with a layer of the same of suitable 
of the hearth of the puddling furnace. 


1006. Stor Moriox ror Looms, A. M. Clark, Chancery-lane.—Dated 18th 
March, 1875. 1 





996. Stream Traps, J. A Manchester.—Dated 18th March, 1875. 
According to tothe Vir part the invention a hollow globe is ted 
by a tubular arm with the water with an equi- 





ition consists essentially of a couple of feelers mounted on a 
rock shaft along the inside of the front beam which are swung up, or 





THE. ENGINEER. 














258 Ocr. 8, 1875. 
down, the cloth, just before the shuttle along 0 temneverse meen Ge Peg de og en. longitudinal a oyet ty arms—in its top or co surface and the other 
comes out of the bo, «ting voller cam on the lathe, and are motion, can be regulated, seumatel to tht part the is cen’ united to the middle of first part bya >‘ 

sing t en lin, aoe Ene | Gometaen which te atthe same time moved gradaly acre thomachine but is capable of a limited circular ~ nal 
all is ht means of elbow levers and a hooked An important f feature of the arrangements tion of the | such pivot as a cen eo qnagtumen ie eee 
tri lathe to pull | holding frames and the rest of the a tus Se cach ction so that the turned to cover the between the holes in the first 


1007. Moror, 4. M. Clark, Chancery-lane.—Dated 18th March, 1875. 
This invention of an improved gravity motor in which a weight 
pte ychaghedlye = the end of a pivoted su which is intermitten: 
penn ty by one side to the other at Cc attached to a 
seat, the latter being srmnertes hy mone sta Salad paul with avauhet 
wheel mechanism and lever w! actuates the running gear. 
1010. Cueanine Carpets, S. Simmons, Finsbury Park:.—Dated 18th March, 





1875. 

The ee Seana) ene over 
BI ey nt attached to it a wanber flexible 
= ‘To shaft i driven — Pays by es attached to 

e shaf! carpet as it passes along. to 
away the dust. After the carpet has been beaten it is subj to the 


brush, steamed, and finally passed over steam heated 


— Dated 18th Maich, 1875. 
box constructed in 


action of a rotary 
roilers, 


1011. Boxes, B. S. Burchett, Brom 
This provisional specification ibes a 

seamen thet tie lid mag be enaned to open cimapty by means of pressure 

applied to the box at its back end. 

ate ~ reeneeal Points, W. J. Curtis, Holloway.—Dated 18th March, 


This’ fovutiet relates to improved arrangements of apparatus whereb 


i 


a locomotive ~ ee eee af aor 

acts automa te close the it in the event of it being 
partially open. poiats are held immovable until the toilin, bas 
passed, a is ble to switches made in accord- 
ance with the ple shown in the specification and 
drawings of patent granted to the said William Joseph Curtis, 





the 

hus and immovable until the train has when, the pressure 
on the bars against the rails removed means of a spring or 
weight, the bolt or plate is drawn back and the switch released. 

1017. Firrmos or Raitway Carriaces, E. P. Al ler, Southampt 


— Dated 19th March, 1875. 
This invention comprises, First, the hinging of 
a 


books, paper, or cards, are adjusted fixed once only for ll the 
berg on = me cigs or side, hej em sae 4, vantage, ; mnen ot 
a troublesome process of scraping hitherto requ: is altogether 
dispensed with. 
1035. Dressinc Yarns, W. Slater, J. Gerrard, and J. Eckersley, Adlington, 
ted 20th » 1875. 


—Dat 
an object of this invention is to render it proeticehte 1 » size fine 


may spaces 
as to leave them fully open to give the greatest amount of draught or > 
cover the holes to any desired degree so as to lessen the draught and 
obtain that required. 

10658. our Vatves, W. 7. Walker, Highgate.—Dated 23%¢ March, 


ents to a four way centre valve, suitable 
for wi described in the 


one pd ler, according to the method 
tion uf letters patent granted and dated the 8th day of 





coarse counts of poo agg A in the same sizing ani 
machine and at one at the same time rendering "the 
ey vit pliable to weave satisfactorily w: the 


coarser count sufficien’ 
fine. 
1036. Currine Coa, W. Foulis, Glasgow.—Dated 20th March, 1875. 
The feature of novelty which constitutes this invention is the coal- 
cutting machine, and constructed as descri! 
1037. Ropes, L. Binns, Low Moor.—Dated 20th March, 1875. 
er is formed of cheap material covered with strands 
fore. Around 
contrary to each other, two or 
"In manufacturing ee bands the inventor 
nery described and shown in the 
ge — of letters patent granted to him dated November Ist, 1872, 


1088. CoLovurinc Matters, F. Versmann, Camden Town,—Dated 20th 
March I 1875. 
This pi cification describes the separation of the yellow dye, 
known as “hrveototndane ¢, from rosaniline, or from any bye 
uct, cana or por ~r dal from the manufacture of rosaniline, 
y means of bisulphide of ‘carbon or petroleum. 
1089. Ee Carps, J. S. Droasfeld, Oldham.—Dated 20th March, 


nm inventor attaches the fan to a casting, which is formed with a face 
sloping in all directions to fone Gee Siete Se bee, tS connects 
the two end standards together. The fan is formed by connecting two 
sets of arms cast on a boss and ring by means of the curved blades which 
are bolted to the said arms and ring. 
1040. Gas Meters, G. Hill, Lic erpool.— Dated 22nd March, a 
The features of novelty which this i 
in the construction of a simple and —— gauge or indicator i gas 
meters, where water or other liquid is used. Secondly, in the construc- 
tion of "a self-acting alarum that will indicate when the water or other 
sg too low in the meter, or when the supply from the meter is shut 
or in danger of being shut off. 
1041. Cuaxarnc Borties, J. Waugh, Glasgow.—Dated 22nd March, 1875. 
The features of novelty which constitute this invention are, the appa- 
ratus for bottles or other vessels, and the means for cl and 
ing such bottles or other vessels containing gaseous or effervescing 

















ppd apt Pe AE SE 


and um! rack, reading lights, 
table and step-ladder, windows and ventilator, enabling the on be 
used with great fe ve A either as an el pend convenient saloon by day 
or as a comfortable sleeping apartment 
ee Boots anp SHors, M. Draper, 5 A: 19th March, 


This invention refers to So eae beste ded dias so hava teh siete of 
straps at the front for them, and consists in one of the 
tab Ce preg he than the other, t the 


ov the s) iece, and Sraag spas bo Be 
side of thee beet or chan: The Uvenlapping’ prt the —— 
tal Stste' ty teohened te the short tab piece by means of a solits 

con: ep ee yp ee the 


ts 


°1043. Wixprxo Bossins, W. Tasker, Halifax.—Dated 22nd srs, 1875. 


This invention relates to a traverse-mechanism, or Aa gern wind- 

ing bobbins, especially for sewing lor wind- 

bobbins, reels, or spools to be used torother purposes ried aceanins 

the speed according to the size or thickness of thread to be wound. 
1044 Skates, A. Catlin, Brighten.—Dated 22nd March, 1875. 

These improvements consist in the rollers upon curved or 

forked _ traversing in tubes or es under the stock or foot plate 

The rollers being always brought back to the centre after 
an at ad by means of springs extending from one curved support to 
spiral springs on each support. 
1045. Laruns, 7. 


T. W. Beverley, ee 22nd March, 1875. 
The object of this invention is to sim the construction of lathes and 
greatly reduce the cost of production ; 





the main features of the im- 
provements consist in the construction of the ‘‘bed” and the arrange- 
ment of driving cone “‘double” gear, and the “traverse” shaft and 
screw. 

1047. Assortine Corks, J. Bussey, Dowgate Dock.—Dated 22nd March, 


875. 

The chief object of this invention is to assort hand-made corks auto- 
matically in an economical and ex: manner. To thisend he mounts 
in cultalie on a pair of rs, setting them on an incline and 
slightly out Lame the y Snowy between them increasing towards 
the depressed ends of the rollers. 


1048. Emprorery, J. Steiger, Herisau, Siwitzerland.—Dated 22nd March, 


1875. 
The object of this invention is to produce, by means of embroidery 
, the terry loop upon fabrics. 





‘ing 

Plows of este voubing tno pestoneed Ga b D aloce Wires the 
o! we to tal RK 
the solitaire fastening niay ave onduge tases tha biter meee tened 


1049. PREVENTING THe ExpLosion or Steam Bowers, W. R. Lake, 
Landon.—Dated 22nd March, 1875. 





Fee The se’ of the upper or front part of the solitaire from 

the lower part the boot or shoe. 

1020. Lusricatine, J. Somerset and I. R. Hayes, Bradford.—Dated 19th 
March, 1875. 

The lower part of the axle-box or is formed with an oil receiver 
or vessel to contain the oil, and in this ies sa ae 
india-rubber or other suitable material capable of floating in the oil. 
fiscal sapere ym A agg Sn hee ae Capeaier ly et Gee 
revol , and this lubricates it. 

1021. Renee Cuams, J. Somerset and I. R. Hayes, Brad ford.—Dated 19th 


This ee cartes the chair with a tranavere 
jap llr sag aotbowe idth rail, in such a way that 
the rail can be ony 5 a oe two vertical wedges or 
clips for holding same in 


1024. Srzam Cuurivatine Machines, J. Howard and E. T. Bouajield, 
Bedford, 8 


mg a HB, 
portable engines steam cultiva 
seondly, to the dise anchors used in connection with the wire hauling 


1025. Bearinc Scrraces, H. B. Newton, Chancery-lane.—Dated 10th 
March, 1875. 





jeurnals and other , COM of paper or other soft and fibrous 
or Sepenteny wanton or t ctetlia aud Cleied ctten temdenine 

agen & ohens. ani water ab equivalents, ithout 
other ingrediex 


1087. ‘Arninciat Fuet, W. Radeke, Gresham-street.—Dated 19th March; 


me Sevehittin is based upon a former patent, No. 1877, ap. 1873. 
The solution of silicate is entirely dispensed with, and bolting water 
or steam, with or without a wi dissolution therein of 


> Object of this ieee is to secure steam against ae 
an thereby ent the destrastion of life and property. 
apparatus has a cylinder for the of the pump or = 


purpose 
supply, ond « sulsty « linder for the purpose of opera‘ the safety valve 
where the water is is Liable to pach lag mpl ger A has a float 
cy! 


2000, Bouser, W. R. Lake, Southampton-buildings.—Dated 22nd March, 
a 


seria Mitntratin aide nse ereet tS 
ve the form: t to sewed, are 
eae mt E 


me pb te the se’ pe te ee 
‘abric are looped u by a om 
and looper knitting or Le peels apy stitch through them. 


wet Door Hanpies, W. Harrison, Sheffield. — Dated 22nd March, 
pn which 


—and 
one or ends of the said bar to connect it 
a the spindle. eihuina of connecting escutcheons to the key 

te by a rivet passed horizontally be ey a holé made near the 
or ereof for a pin to pass through from the top of the escutcheon. 
o. _— ERTING Siac, F. W. Dahne, Swansea,—Dated 22nd March, 


Thi tite mainly consists in converting the glassy slag resulting 
from iron blast furnaces and other metall 








is substituted ; in sume cases bitumen is added. The com 

is worked by mechanical means into a very h state of plas- 

ticity. The cost of manufacture in general is co’ bly 1 d, 

es the fuel is rendered absolutely waterproof and, nev smokc- 

1028. Sream Crayes, A. Browne, Southampton-buildings.—Dated 19th 
March, 1875. 

The feature of aw of this invention consists in a combination of 
levers whereby different of the steam crane may be put in motion 
either separately or simultaneously by the action of one lever instead of 
two as heretofore. 

1029. Tank Fitters, G. Burney, Millwall.—Dated 20th rer Y abe 
The improvements relate Ly to the construction of tun ters and 


ae Bo A ent of the filtering materials yoy 
of their being ed and other filtering rx Also 
to the method of attaching cement to the inside of the tank or to other 
etal surfaces. 


108. eevee Martrer, T. Holliday, Hudderafield.—Dated 2th March, 


Chlorinated or brominated anthrachinon, 
specification of letters pmo gmetad to Charles Lishormann and and Charles 
Graebe, dated the 18 1868, No. 3850, or otherwise, is 
heated with strong aiphete ‘acid until the cota obtained is soluble 





in water. uct is then diluted with water and the excess of acid 
it contains neu! ith an alkali or an alkaline carbonate, The clear 
liquor obtained § then concentrated and heated with caustic alkali, as is 
now well und , until the colour is developed. 


1082. Wacons, C. Wood, Sneitrent-en: Al gag 20th March, 1875 
This invention has for its object + Somwemene the doors of such 
mineral trucks as discharge 6 ee ig 


¢ doors can Bi BB iy + pny OE 
catches by which, when the doors are swung shut, the doors will fasten 
themselves. 
1430. Apparatus ron OrnnaMenTING, D. D. Ritchie, Glasgow.—Dated 20th 
Mo pe es ‘teria anita 
n carrying out t! vention a les of open rectangular fra: 
vided for holding the books, or cards are fitted to slide 
AS enti pleodd tonmee alate guide 


under a 
transversely. The col 
oo sate and the 


by « slide 





the 


Lambeth.—Dated 23rd March, 1875. 


1063. Secslin H. Rawli 
ion is to provide a means of controlling the 
Iterin; and 


The nature of this inven 
currents of 





improved plan, that storage of filtered — 4 be 

Also to provide a ready means of meting So 

filters in the total quantity of liq: pono De gas ¢ Bh ee ah wes 

the flow if required. 

1054. Scoria, J. J. Bodmer, Hammersmith, and L. R. Bodmer, Notting-hill. 
—Dated 2rd March, 1875. 


lage 8. 8. Hall and J. Hobson, Bury.—Dated 23rd March, 
This invention is applicable to those looms in which two or more 


lin ae ae Sie Ot Be ee ae S ee 
ani Pek we motieh, as a motion 
ieee Oe ae ek as neh Sade Eek Sat Ja ang oi 


acts Gillen is taal tage. an the welt io token, anda 
length of pattern can be woven. af 
1056. ye oy Rat. Enps, H. Harrison, Fenny Stratford.—Dated 

Fastening rail pe cotter or gib and rough each rail end and 
pe ne pee Sue or bolt or tall, hal tn in each rail end for 
additional security, also a bolt at each end of fish-plate. 
a Topacco Pires, = —_, ees tot te 1875. which 
} cover W) 

or south of the bowl of 





proveme: 


anneal ngests 4 

pipe and consist in the amu of two parte, one of which Bt ino, 
on to, or around the of the bowl or is te a rim attached to 
the towl and thde part ts taede witha enrles Taitttlag aperiare— 





5 sony 1874, No. 1992—and to which these improvements are chiefly 
applicable — 4 inventor forms the valve with a central main inlet or 
passage, and the body or lower a of the valve with four divisions or 
compartments, one of which is closed in at the top, the gas inlet pipo 
opening direct into this covered compartment or division, which is also 
in gene Tet two with the central main inlet; the upper of the 
central valve has three divisions or compartments instead two only. 
This arrangement enables him to dispense with the use of the 
slide valve which was heretofore —— The centre valve can also be 
asa stop valve. He is also enabled to avoid the use of bends 
in en’ tering centre valves has heretofore constructed, by forming the body 
of the ive with an n additional compartment or division, which he 
closes in at the top, the gas main opening direct into this closed com: 
ment, Facey is in communication with the central main inlet. is 
to scrubbers, gas holders, and 
other peniteodnn used in gasworks, in which ‘valves are required. 
1059. Neck Tres, J. B. C. Koch, ae. —Dated 23rd March, 1875. 
This pr escribes the manufacture of imitation 
ties from a solid material may as weniie, vulcanite, metal, &c., with a 
shank at the back, the rear end of the shan eerie te like that on 
acollar stud, An’ — tie is thus obtains er with a device 
for attaching it to 
1060. Hanpies, 2 i. Butler, Wolverham ~ — Dated 25th March, 1875. 
The handle is generally formed of two pieces of metal only, namely, ame 
piece for the antcne yore Sov the baling gut. on Kani 


Rarsile: plate i bent to fora run 


near ager middle of the 
the back to about the width of the sheath and is formed to project side- 
wage om the Sp side at each end. The bottom of the said sheath is 
preferably slightly hollowed to give a better bearing for the holding part 
The holding part or handle proper is ro vp 
th 








or pages proper. 

each end and the ends are bent to enter into the ends of the 

and fit therein. When the helding or handle proper is the 

within the said sheath bear st the underside thereof the 

top nyo of -- meta at each end of the holding nt or handle proper 

parts at the ends of the said sheath, thus 

preventing sing the SEs et part or handle proper from being further. 
1061. Cuurnina, J. Kitchen, Clayton-le-Moors.—Dated 23rd March, 1875. 

A tub of zine or ” gal of perfora! “4 

ure in 


a door; 
a fluted 


roller is in the centre. The cylinder is aithe > conbes, 060 the 
fluted re! may either remain stationary, turn with the cylinder, or turn 
in a contrary direction ; if in a con direction, an internal wheel is 


ey on one end of the cylinder, and a spur wheel on the same end of 

the fluted es ~— im te > ae wheel gears into both, and com- 
municating motion to them them on oom opposite directions, By 
making the tub ~~ a am to and f following the circle of the cylinder 
there is very little waste space to be filled up with water. The clothes to 
be are in the cylinder along with the —_—- = the 
cylinder, and the roller, turned round till the washing is 

ior churning, the same machine =a be placed upright and the zinc 
covering of the cylinder dispensed with, 7 the stives. The fluted 
roller may either be fluted very deeply, be 
running ways or across, but if the latter, a 
the staves of the cylinder to —_ betw 
roller and cylinder run in washing, 
optic mame & Se Seoatial tote aaa The milk to be 
churned is poured into the tub, -— the cylinder and roller made to 
revolve and give the necessary agita' 
— ae ror Tosacco, B. ~ tone New Broad-street.— Dated 23rd 

M 

The pouch is made of caoutchouc or like elastic material in ical 
or globular shape. It is cut or ——_ circumferentially about ay 
in the central or equatorial line. ba os or — is thus formed. 
One half or portion folds into the ot le assumes an 
oval or lenticular shape. It is opened by + B ends. 
2088. Gas Burners, J. Swann, Old Jewry.—Dated 23rd March, 1875. 

gas burner ded with a cap forming a chamber over the orifice 

in ont burner, the said cap having a’ — in it to make a communica- 
tion from the’ chamber te anether ber on the outside of the latter, 
through and from which chamber the gas passes directly 4 the te vane, 
having for its object to ption of ‘© 
pressure, and to improve its illuminating power by p oe ees ey even is 
steady flow. 
sees. Kits, C. Malpas, West End Woore, Salop.—Dated 23rd March, 


875. 
Accorting to this invention a number of separate kilns or ovens are 
a ring all communicating with one common flue leading to a 
chimney. he estas ceeeeine with each other pe std baer 
a Tx by provided with dampers, ww they have open: 


id bottom by covers, by w! can commu to 
reepectively with the at: 
circular passage 





whic! 
and with a movable fire-box 
beneath the ovens. A number of the ovens 

with fresh goods the fire-box is placed under the first one, and 
fos eee ne Seas eee all the rest of the series, escaping from 

chimney. As the firing of the Yep ghee pana 
it is cut off from the series, and its contents allowed to cool, another oven 
charged with fresh goods being added to the other end bres the series. 
1068, ona, R. Brown, Tollington-road, Middles x.—Dated 23rd 

larch, 1875. 

The hollow socket of the candlestick is made in two parts, Go ee 3 of 
which is capable of turning round and sliding down on a stem 
inserted in tn the lower half of the socket, so that the small ends of the 

may be tao AS The 


candles solid stem is provided with a 
spike to hot the ead Rrmly fn place, and there is a rim for catching 
grease as the candle burns away. 


31908, pow ina Harr, W. Knowelden, Southwark.—Dated 24th March, 


Te pa of this invention describes a process of “ pulling” or 
removing the hair from cony or other skins of on by means of a 
cylinder running at a Neb over or against a blunt knife the 
akina betng fed slowly wp to ) said edge and s0 closely thereto the 
hair is raised thereby an d by the ra 
cylinder. A card is also employed to card the skins on the way to the 

pulling ” cylinder. 

1067. Securine Buttons, 
y. h March, 1875. 
This invention relates to a a peculfarly formed needle and fastener for 





B. Cox, Regent-street, and C. Hosmer, 8t. Mary 


buttons the stuffed ded of w 
ae and bac! ding, ai echer he rneena F gh the 
seats and linings of carriages the like. 


1068. Borers, B. Harlow, Maccleafeld.--Dated 24th March, 1875. 

The features of novelty in this invention consist in so constructing the 
boilers of hot water hea’ apparatus as to render it possible to fix such 
boilers above the a of the ground, notwithstanding that the flow and 
return pipes are not raised higher than formerly, and in having two flow 
pipe connections opening into a vertical pipe raised to a higher level than 
the boiler, and a branch from which forms the flow pipe proper, as and 
for the purposes described. 

1069. Foupmxc Doors, H. Coupe and EF. Wilson, Preston.—Dated Mth 


This teats = 
ee consists of a bracket attached to one col of 
& pink fom, ich bracket is connected by means of a rod with a 
screw to a short bracket fixed to the other part of the folding 
or: by ths means when one part of the folding door is opened the 


Be 


5070. por seg Leatuer, W. H. Hw 
Farn Dated 2th March, 1875. 
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THE ENGINEER. 








come out, when the driving belt is upon the pulley giving the quickspeed 
to the spindles ; and in arr: a trigger or incline, so that when the 
cartiage has come out a certain distance, with the nature of the 
yarn to be spun, it will act upon the r or incline, which is connected 
with the lever employed for ting cam shaft, and withdraw such 
lever so as to allow the cam shaft to make the movement which will 
cause the driving belt to on to the pulleys which drive the spindles 
at the slow speed, the ed sont movements of the cam shaft being in 
the usual order, and giving the ordinary movements to the mechanism of 
the mule. By petitioner’s improvements there is an increased production, 
a more even yarn, and less vibration in the yarn while being spun. 
1072. Guys, B. Jackson, Covent-garden.—Dated 24th March, 1875. 

‘A means of prevertiting the~fouling or leading of guns is described by 
inclosing the of shot within a metal case or woollen bag, preferably 
the latter, which is closed at one end and up the side, Whey ee charge 
is prevanted from coming in contact with the barrel of gun, and 
thereby thoroughly obviates the leading or fouling thereof. 

1073. Freesna, FN. Mackay, Liverpool, and D. Ray, Glasgow.—Dated 
24th March, 1875. 

This invention consists in so refrigerating and cooling floors that waters 
carried thereon may be frozen with on even surface, or malt or like sub- 
stance, cooled. For these purposes they circulate the brine or 
medium immediately beneath and in contact with the under surface 
the floor. The floor being constructed of flanged plates forming butt 
joints, and thus producing an even upper surface. 

1074. Manores, G. W. Bacon, Strand.—Dated 24th March, 1875. 

This improved mangle consists of two wooden rollers provided with 
journals, which are turned in the usual manner. The said roilers are 
earried by suitable bearings in + or frames, the lower extremi- 
ties of which are formed as clamps. e bearings for the lower roller are 
cast solid with the head-pieces or frames, the for the upper roller 
being made separate and held in position b; 
turned in the journals of the roller, there being correspondence projec- 
tions on the insides of the bearings. The springs the inventor employs 
are of a peculiar construction of the lyre form and perform two offices, 
viz., that of pressing the rollers firmly together and holding the bearings 
of the upper roller in position. He fers to make the said of 
ordinary flat spring steel, and provides them at their tops with thumb 
screws for regulating the ure on the rollers. He gears the rollers 
together by means of cog-wheels in the ordinary manner, or gearing may 
be dispensed with He adapts this principle to a clothes-wringer by 
mo-lifying the form of the head-pieces, springs of the above description 
being used. These improved mangies or wringers are operated by cranks 
or handles in the usual manner. 

1075. SioNacumnc on Rattways, C. Bondi, Trieste. —Dated 24th March, 
1875. 


This invention consists in improvements in electric signalling on rail- 
ways, whereby communication is effected between a moving train and 
the stations between which it is moving, also with the sigual boxes, and 
with the train before and behind on the same line of ; and at each 
station, signal-box, and train in motion is placed an instrument for indi- 
cating by means of hands the motion and speed of each train. 

1076. Dressixe Fiour, J. Thornton, Worksop.—Dated 24th March, 1875. 

This invention consists of certain improvements in the construction of 
the silk or ing reel used in machinery or apparatus for ssing 
flour. In reels of the usual construction the supports ef th 
consist of inwardly projecting thick wooden rails, which are in some 
cases strengthened by a number of extra inner supports, and retained in 
position by inwardly projecting wooden bracings. These wooden rails 
and other inwardly projecting wooden parts obstruct the free sliding of 
the meal, and ae a cousiderable portion of the dressing surface of 
no utility for the purpose of dressing. The object of these improvements 
is to give the dressing reel an unobstructed dressing surface. The inven- 
tor makes the rails of iron with an inner flattened surface and an outer 
surface curved to the contour of the reel; these surfaces meet in feather 
edges. He covers the rounded surfaces with a tubing of india-rubber 
to prevent them being corroded by demp, and he stretches the silk 
thereupon as usually He makes tbe rails with countersunk holes in their 
outer surfaces, in which rest the heads of bolts which retain them in 
position. Against the inner surfaces of the rails abut tubular arms, 
through which the said bolts pass ; the arms at their inner ends are fitted 
in sockets fitting in radiating recesses of keyed to the tubular 
shaft or centre in the usual way, and the bolts pass through such sockets 
and are secured at their inner ends by screw nuts. 

1077. Inuumisatixe CLocks, J. Chellender, Manchester. — Dated th 
March, 1875. 

The principal object of this invention is to illuminate the whole disc or 

dial of a church or turret clock with the smallest expenditure possible of 
or other artificial light, and without throwing any shadow thereon 

rom the arbor or spindle which carries the hands 

1078. Srocxisc Supporter, A. H. Cramp, New York. — Dated th 
March, 1875. 

The said invention relates to the combination of metal clips or holders 
which hold the stoc with suspending straps or bands, which are 
attached to a corset or other portion of the dress or to a band or belt of 
any suitable material. 

1079. Sasu Fastexer, A. Ward, Birmingham.—Dated 24th March, 1875. 

A back plate is screwed to or otherwise ently at ed to one of 
the sashes desired to be secured. One end of a movable arm is fitted to 
the said back plate by a pin in such manner that the said a may form 
a9 axis upon which the said arm may rotate, the other or free end being 

rovided with a worm upon which is caused to screw a projection or 

nob, by means of which the two sashes are held securely together as 
h ter explained. The front plate of the improved fastening is fitted 
with a metal upright which has, by preference, an angular inclination 
towards the belore named back plate, and in this metal upright is cut a 
slot, which is for the reception therein of the movable arm of the back 
plate when desired, the securing of the two sashes being then completely 
effected by the projection or kaob at the extremity of the free end of the 
arm before spoken of, being screwed down upon the outer surface of the 
said metal upright. 
1080. Forminc Boxes rrom Putp, S. Wheeler and E. Jerome, Albany, New 

York.—Dated 24th March, 1875. Sin ‘ err 

Improvements on patent No. 1649, 1873. arate form ers moving 
in ohariaoatal plane. Ring piston for cutting off pulp supply and for 
pressing same. Air admitted behind piston. 

1081. Stream Borers, G. Hunter Leeds.—Dated 24th March 1875. 

A series of pipes at bottom of boiler conveys off sediment, scale, or mud. 
The pipes may be provided with blow-off cocks. 

1082. Spixwixe, 7. J. Smith, Fleet-street.—Dated 24th March, 1875. 

The object is to break the double-twists or entanglements of threads so 
frequently occurring. Thisis effected by using a number of pins with 
double hooked points mounted upon a bar at intervals, so as to 
come between the distances of the needles of machine. The bar is 
actuated with a rising and falling motion, so that when any entanglement 
eccurs, a double-hooked pin is sure to catch and break through it, and 
thus stop it immediately. 

1088. Grucose Sucar, J. N. Lessware, Bow.—Dated 24th March, 1875. 

The invention consists first in causing the materials to circulate con- 





- tinuously through the converter, whereby the process of converting them 


into glucose or grape sugar is accelerated, the same process being also 
applicable for obtaining infusions and extracts for —- and other 
s. Secondly, in decolorising the liquor by means 
Pid gas in its passage from the converter to the neutraliser. 
1084. Steam Trap, A. Kusenberg, Disseldorf.—Dated 24th March, 1875. 

A tubular e ¢ beam-like structure with ends tied together and with 
valve actuated oy the vertical expansion of the beam by the heat of the 
steam, so as to shut it ; when condense water is let in, beam contracts 
and opens the valve, which lets off the condensed water through an 
outlet. 

1086. Rotary Enoives, G@. Haseltine, Southampton-buildings.—Dated 25th 
March, 1875. 

This invention relates to ro’ engines, and consists in the peculiar 
construction of the cylinder head and rotating pistons, whereby the pack - 
ing of the pistons by steam is accomplished in a simple, inexpensive, and 
efficient manner. 

1089. Hoop Iron, G. Matthews, Pendleton. — Dated 25th March, 1875. 

This invention consists in an improved arrangement of the rolls and in 
a system of guides for conveying the hoop or other tron or steel from one 
set of rolls to the other ; these two parts of the invention may be used 

tely or hined 





1090 Raitway Coop.ines, JZ. Sterne, Westminster.—Dated 25th March, 
1875. 


This provisional specification describes, First, the employment of a 
roller or spindle working on an incline at the back part ofa cavity in 
the buffer and draw! for the pu of holding 4 a vertical bolt, 
which when the roller is freed m drops into the coupling link. 
Secondly, the employment of a bolt so placed and held that w struck 
pe mar me | k it swings back allowing the link to pass, and then 

ly. the link. Thirdly, arrangements for 
lifting up and securing the coupling link where the coupling to- 


1099. vee Bowers, EB. Walker, Leadenhall-street.—Dated 25th March, 


A cylinder with vertical pipes attached is fitted along the of the 
voller for the feed-water to become heated before the eiibteitantien ats the 


is not aw 





boiler. The cylinder has a pipe slotted at the through which the | 
cediepens ls racked by a pasmge of. statan down-one of the vertical ‘pipes 
and forced out thi blow-off tap. 


THE [RON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

Tue ’Chi eee m this—Thursday—afternoon had an 
appearance of acti 3 was a large attendance and much 
negociation. As arule, however, the i s related mostly 
to buyers of finished iron feeling their way with a view to business 
next week at the quarterly meetings. There are a few orders left as 
yet to be distributed on account of shipments to northern ports. 
They have been held over in the hope that they —_ be placed at 
a lower figure now than at an earlier date; but the expectation 


has not been realised. Mill and forge proprietors are experiencing 
something like a in the trade, the result of orders given out 
during the f t and three weeks by merchants who are pursu- 


ing a similar course to that which we have indicated as now 
observable. Little or no advantage has been gained in price by 
those merchants who have just placed their specifications, even as 
those who are now wanting to buy have not been benefited by 
hol: over their orders. 

Truth to say, more m will have to be given for the iron pur- 
chased in the dared wethe tiene; weubl hans boon i 
three weeks previous. Thus, whilst it would have been 
some bars at as low a figure as £7 12s. 6d., it wasim: 
noon to place orders for any kind of bars under 15s. ;"and the 
majority of low-priced firms required from) that figure to £8 and 
£8 5s. Good bars could be obtained at £9, while first-class marked 
bars remained strong at £10 to £10 12s. 6d. 

Sheets for early delivery were not to be purchased under £11 
and there were instances in which a little more than that would 
have been readily paid if makers had consented to deliver with 
more than cust P titude. Best sheets, which sold fairly 
last week at from £is to £21 and £22, according to quality, again 
changed hands at those figures. Hoops were in steady request ; 
tube strip was in better demand; and boiler plates of a good 
quality could not be had at anything under late rates. There was 
very little indication of any desire by purchasers to buy forward, 
The inference, therefore, was that the improvement which the 
finished-iron trade just now shows is the result of the very early 
— of the shipping season to the ports in the North of 


urope. 

There is still a good demand for foundry pig iron, but compara- 
tively little business is transacting in the forge qualities, All mine 
hot t, made from white ironstone and gubbin, is variously 
quoted at £4 12s. 6d. and £4 15s. per ton, and cold blast £6; but 
lower ratesare being accepted for the kinds made from a mixture of 
less valuable iron ores. Cinder pigs are obtainable at £2 15s. per 
ton as the minimum, but more has to be given for some of the best 





qualities. The South Yorkshire and Derbyshire and Lancashire | "4 there is. a want of regularity in prices. 


pigs are all firm at prices varying from 65s. to 85s. short weight. 
nasmuch as the quarterly meetings for this district will be held 
next week, there is a disposition amongst home consumers to 





bu 


| 
| 


postpone business as much as possible till that date. No uncer- | 


tainty will then overhang the market as to the prices likely to rule 
throughout the ensuing quarter. At the same time, this tendency 
was none the less, because there isa general conviction that prices 


will next week show no change, either in pig or finished iron. The | 
fact, however, that prices had to be fixed was incertitude enough | 


to make cautious men careful in what they did, as well in Wol- 
ees on Wednesday as in Birmingham yesterday. Not a 
little of this carefulness was based upon a fear that the price of 
coal cannot yet be said to have mate settled aspect, Whilst, 
therefore, the news from South Wales, and from certain other 
districts, would seem to point in the direction of lower rates in 
some parts of the kingdom, still it cannot be re that this 


market shows a tendency to immediate decline in current quo- | 


tations. 

Coal continues to improve in request, and quotations exhibit 
decided firmness. The prices demanded in the market for Dudley 
coal are: best, 16s.; furnace, 11s.; lumps, 10s.; bright screenings, 
8s.; and steam coal screenings, 7s. per ton, delivered into trucks, 
boats, or carts at the wharves. fn the Wolverhampton district 
plenty of coal is to be had for forge purposes at 8s. 6d. and 9s., 
with 22 cwt., and, in some cases, 24 cwt. to the ton 

A rise in the Earl Dudley's slack coal of 1s. and 6d. respectively 
ought not to induce the inference that furnace coal, which regu- 


stiffness in Gaerolends oun, in choppy coneel bp hopasned trode - 

mentsat Middlesbrough. Theq i 

amen ig py, hay 

towards less and ire makes are 

district at low prices, foundry qualities delivered uoted at 

from 59s, to 60s. per ton. For prompt deliveries of 

foundry iron the quotations are about 62s. 3d. per ton, but for 

deliveries over the year concessions of from 1s. to 2a. ton 

obtainable, and forge qualities are quoted atfrom Sle. Oe t 

adh ace ges Re pabee ee By ey at about 62s. Gd. per ton 
or foundry, and about r orge qualities delivered in 

the Manchester district. "The finished iron trade eoutinues weak, 
are still bei to orders. 


e r Scientific and Mechanical 
Society, to the number of about sixty, on Friday last paid a visit to 


works, over which they were y Mr. 
m: ing director. The works are one of the most ex! of 
their kind in the district, and the working plant includes 20 pud- 
dling furnaces, 4rolling mills, 14 steam boilers, and about 20 engines. 
The chief products are railway metals, switches, crossings, mer- 
chant iron, and all kinds of railway ironwork and other iron 
tings. The bers, who spent a considerable time in inspect- 

ing the works, were shown some of the and during th 
evening a paper wasread by Mr. W. H. Sineen sea telegraph, 
in which he described a invented by himself, by which he 
claimed that vessels could communicate with one another when 
six or eight miles apart. 

The reductions, which, as Iannounced last week, were to be mace 
in the price of coal, have not had much effect upon the Manchester 
market, so far as the general business is concerned. In one or two 





cases the large colliery who were being by 
the small firms, have Pom mals oe in a better posi But 
there is no large increase in the actual amount of i being 


done. The average delivery rates in the Manchester district may 
be quoted as under :—Best coal, 15s. 10d. to 17s. 6d., and 18s. 4. 
r ton ; common house coal and furnace coal, 12s. 6d. to 138, 4d. ; 
urgy, Ss. 9d.; and slack, 86. 3d. to8s. 5d. per ton... Thei 
feeling in the West Lancashire district continues so far as best coal 
is concerned, but other classes of fuel remain without change, and 
pit prices are unaltered. 

In the shipping trade there is a little improvement both in the 
coastwise and foreign shi ts, but supplies are still plentiful, 





The coke trade continues dull; sapplies are in excess of the 
demand, and in some cases the production is being reduced. 
Where new business is offered there is a dispositi onget 
makers to quote lower prices to secure orders. 

The usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ Association was held at Manchester on Tues- 
day, but there was no business of imy transacted. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In one or two of the manufacturing departments there is, I 
think, a slight amelioration of the previously existing dulness, 
but as yet I am unable to detect any prominent tokens of that 
“‘considerable improvement” which is in some quarters reported 





to have taken place, In the rail mills, for instance, little 
work, ag tg Ha | speaking, is being dene, only about of 
the many large local establishments having any orders on hand. 
In i thoengh Deedee gestentag S-netians, Shebaite 
worksof Messrs. Wilson and Cammell were practically well 
the output of rails being visible in the contiguous railway 
to the Mi line. At Sheffield itself one of the largest - 
| making concerns is working off two or three orders, and there 
another establishment in the neighbourhood which is doing a little 
wh same line. ang map ay moet trade is almost 
opelessly sluggish; so mu: so, in fact, with such wight 
ts of alterati that firms of such standing as Messrs. 


lates the rate of wages, will be ionately advanced. It will | 
Tordshiple slack coal has been dro 


be remembered that his pped to a 
ter proportionate extent than large coal, and the increase 
tely declared brings the different proportions of the scale some- 
what nearer her. There is no expectation that the men will 
depart from 
are now working; but if they should, then the masters will 


be at liberty to give notice for longer hours, which | where, and it should be borne in mind, too, that the just 
for 


the coalmasters so anxiously desire. The conditions of the exist- 
ting arrangement make it imperative that before any alteration 
take place further than that which would be 


coal, six months’ notice must be given on eithergside. ——_ 
coalowners affirm that the trade is suffering very severely by the 
short hours which the colliers are working, still there was no inti- 
mation that any notice is likely to be given by the masters to ter- 
minate the existing arrangement ; and it is not understood that the 
men, on their , Purpose gi any such notice. Nevertheless 
the miners’ delegates and agents for ith Staffordshire and East 
Worcestershire determined at a conference in Great Bridge on 
Monday to authorise the agents, accompanied by representative 
workmen, to seek an interview with the coalmasters to discuss 
wages question. 

_ Ata conference of South Staffordshire and East Worcestershire 
ironworkers on Monday at Wednesbury, the president of the Iron- 


workers’ Association in the chair, it was resolved that the delegates | 


works to ascertain whether they are wilting to rejoins conclistion | 1%=U4y than locally produeed foundry i ktow aie @ 
es 


works to ascertain whether they are willing to rejoin a conciliation 
If the canvass should have a favourable issue the board 
"On Wodsealay theve wes 0 meitiig 
y there was a ing of the Mines Drainage Com- 
missioners in Wolverhampton, and mines drainage rates at 3d. per 
ton of mineral raised were ordered, in accordance with the awards 
which had been confirmed for the Bilston, the Tipton, and the Old 
Hill districts, subject to the modifications allo on appeals, To 
reduce as much as possible the current expenses of the commis- 
sioners it has been resolved to s' d throughout the winter all 
operations not absolutely veqeied Garten that period. 

Mr. Samuel Slater, nut and bolt manufacturer, Colonial Works, 
Darlaston has met his creditors, and has shown £10,000 liabilities. 
£4800 being unsecured, and £4100 available for a dividend 
among the unsecured creditors. A guaranteed composition of 10s. 
in the pound was offered and acce; 

Some 200 men will, it is said, be thrown out of work by a fire 
which occurred on Saturday at Messrs. inson’s vice and anvil 
works at Dudicy. The my 8d house was destroyed, and other 
damage done, the total loss being estimated at about £500, which 
is covered by insurance. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
THE depression which has so long prevailed in the iron trade of this 
pertsia, Av the Maschecte eeekne iene See be wei 
ro e 5 
salle teeta Bint ere renner 
o to confi- 
dence lie ete pe may aig their orders as Sa oa pos- 
sible. Lan phate fa high prices still ruling for 
prompt delivery of Middl pig iron in this district, have 
able t orders, but are ney At ge 
and this slight improvement is to be temporary, as any 











ie terms of the agreement under which they | 


} 


i 1 that brought about | 
by a change in an upward direction in the quotations of furnace | the rough or = manufactured condition, at ete | 
from £8 to £13 10s. or £14 per ton, eoseding t thé labour 


Samuel Fox and Co. and others have abandoned railmaking for 


In other respects, too, trade cannot by any species of 
to take cognisance of facts, be said to be anything like 
Many of the local blast furnaces, for instance, are out. I notice 
that even at a great concern like the Ironworks only 
four furnaces are blowing, and a like state of things prevails else- 


named have their own coal, and possess every possible 
producing iron of all kinds at the very lowes’ rates. 
There is, it is true, a little better inquiry for Bessemer steel in 


work done to the i Despite this fact the reduction noted by 


) me last week as Pa Se he eee 


confirmed. 
| current rates are as follows :—Millom ‘‘ Bessemer,” No. 1, 80s. ; 


brands of hematite pig iron is maintained and 


No. 2, 77s. 6d.;-and No. 3, 75s.; “‘ ordinary,” No. 3, 75s.; No. 4, 
74s.; No. 5, 75s.; mottled, 80s., and white, 75s.—on months’ 
term, or 24 off for prompt cash ; * 


3 Maryport 
| 70s.; No. 4, 70s.; No, 5, mottled.and white, 70s. ; “‘ Bessemer,” No. 1, 





77s. 6d.; No. 2, 75s.; and No. 3, 75s, per ton, with 24 off for cash. 
Ordinary foundry pig iron isselling with telerable freedom, and 

qoadhapllirtelacameeetinen The agents here of Cleveland firms 
offer a good No, 3 fo iron at about 60s, to 62s. per tom deli- 
vered, at which figures it is not materially cheaper, for 


qualities are also reported to have taken place during the week, at 
rates somewhat more im sellers’ favour. The cast steel wo:ks are 
only very indifferently This remark applies to some of 
the very best houses in the trade, which are now so poorly supplied 
with orders that the works are wholly laid off on the Saturday 
and Monday of each week. Such deman is es 
for best tool steels, plough plates, axe and specially 
sections for ific purposes. A few sales of 
£18, and of sheet steel at various rates, are also 
of the former on account of Lancashire and Liverpool 
At the armour-plate shops there is a fairly 
in hand, although I am given to un 
hitherto unvaryingly well-employed departments 
slackness are not wanting. are in hand, but 
that pressure which has often been the characteristic of 


i 


FEL 
He 


f 
Fe 


of work. The work in of this description is for the 
Russian, British, and Governments. The manufacture of 
umbrella, &c., wire is, I hear, being relinquished by one of ‘the 
local ironworks. On the wi , there is a very respect- 
able call for all kinds of steel wire, which is coming into 
increased use for many purposes, where ductility, lightnessyand 
great strength are sought to be ined—such as for steam 
ploughing tackle, colliery, and other winding ropes, and bridge 
mp amogpey ym uc 
‘oreign irons are in indifferent req , Owing to de- 
pression which has so existed in the local file trade. At 
of the best firms in this branch of indu the ‘workssen: aie how 
** tinted” to about four days a week, up to @ short time back 


only two or three days were allowed to be made. Rassian irons 
are uently not very strong, and in Swedish bars of certain 
brands a of £1 per ton has declared during the past few 
days, besides a reduction of £2 in boiler plates of Swedishptoduc- 
A serious explosi ppeewet Semey cnnguee salons 
Ironworks, of Messrs, W. H. an " i 
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ee ee eee a blast furnace prepara- 
to a run were very ly injured. 
petition for liquidation has been filed in the Sheffield 
Bankruptcy Court by or on behalf of Mr. us Sanderson, brass 
founders and chandelier manufacturer, car Brass Works, 
= Sheffield. The liabilites only amount to about 
Another meeting, largely attended, of the shareholders of the 
Pheenix Bessemer Steel Com; , Limited, which suspended payment 
some time back with heavy lisbilities, washeldon afternoon at 
the Victoria Station Hotel, Sheffield, for the purpose of further con- 
sidering what offer should be made to the creditors who had refused 
10s. in the pound. After verge it was decided that 
the works ought not to out of the hands of the shareholders, 


and that the committee be authorised to take immediate steps for 
Le Oe ee ee 
. 6d. in the 


The strike at the Parkgate Ironworks is still unsettled, and is 
likely to remain so. The men at the Morewood’s Colliery, Derby- 
shire, have resumed work at a reduction in wages of slightly over 
10 per cent. after a strike of 13 weeks. 

In the coal trade generally there is no very notable alteration to 
record. House coal is in much better request, but prices are not 
yet enhanced. Steam and gas coal remain at prices which range 
from 6s, to 11s. per ton at the pits. . 








THE NORTH OF ENGLAND. 


(From our Special Correspondent.) 

No material change has overtaken the staple trade of the North of 
England since the date of my last report ; the aspect of the trade 
is generally that of extreme dulness, and prospects do not at a!l 
improve ; the demand for pig iron seems to be falling off, prices are 
getting weaker, and altogether the outlook is regarded as unfavour- 
able. Prices remain substantially the same as last week. 

Sinister and disquieting ramours have recently been going the 
rounds as to the stability of some of the principal manufacturing 
firms on Tees-side. Iam glad, however, to be able to report, on 
good authority, that there is no present cause for apprehension, the 
difficulties out of which such rumours aroee havi n tided over. 

A ting of the standing committee of the of Arbitra- 
tion and Conciliation in the manufactured iron trade was held at 
Middlesbrough on Monday. Several cases of difference between 
masters and men at works in membership with the board came u 
for consideration ; but none of them were of general interest, an 
all of them were amicably settled. It is now definitely arranged 
that in all future cases of difference where the standing committee 
of the board are unable to , the matter in dispute shall be 
referred to Mr. Mundella, M.P., on behalf of the men, and to Mr. 
Edward Williams on behalf of the masters. Mr. Edward Williams, 
I am informed, is about to sever his connection with Messrs. 
Bolckow, Vaughan, and Co., of which extensive concern he has 
been general manager for ten or eleven years, and undertake the 
management of the large collieries, ironstone mines and blast 
furnaces of the Rosedale and Ferryhill Iron Company. The latter 
works are owned by Mr. George Leeman, M.P., Mr. Sherriff, M.P., 
and Mr. James Morrison, of Newcastle. Mr. William Smith, the 
present commercial manager of the concern, is about to vacate that 
position, and commence business for himself. It is stated that the 
offices of the company are about to be removed from Newcastle to 
Middlesbrough. 

The liquidators of the West Hartlepool Iron Company, Limited, 
have proposed that a call of £15 per snare be made upon the 
persons who have been placed on the list of contributors of the 
company. 








No more satisfactory information has yet been obtained regard- 
ing thedi ce of Mr. Jacques, of Stockton, and the stoppage 
of the with which he was connected am, however, 


informed that Mr. Jacques has gone to Sweden, and some curiosity 
is felt as to whether any steps will be taken to bring him back to 
face his creditors; the cir t: of the case are altogether so 
peculiar that public opinion will not be satisfied until thing of 
the kind has, at all events, been attempted. 

An amicable arrangement has been entered into between Mr. G. 
B. Foster and Mr. Potter, on behalf of the owners, and Mr. Thos. 
Burt, M.P., and Mr. John Bryson on behalf of the men of Leghill 
Colliery, and the 1500 hands who had struck work there a fort- 
night ago resumed operations on Monday. The ment arrived 
at practically provides that the bargains shall be let as heretofore. 

The position of the unfortunate Ouseburn ine Works con- 
tinues to attract a good deal of attention in the North, and much 
dissatisfaction is expressed among the shareholders at the non- 
ap ce of the balance-sheet, which was promised a fortnight 
since. The failure of this company is regarded by both employers 
and workmen as the greatest blow the co-operative system yet 
received in the North of England. 

The new and extensive dock at Hendon, on the Wear, is so far 
advanced that the first shipments of coal are to take 
place in January next. 

The crisis which has again occurred in the South Wales iron trade 
is watched with considerable anxiety in the North of England. If 








the South Wales ironmasters suc in the wages 
of their men to any considerable extent, it wi them in a 
much better position than they have yet ocew in a 
with the North of England, and as the wages of the ironworkers in 


the North are fixed under a mutual agreement at 9s. oa ton for 
puddling, and mill rates in proportion, until the close of the t 
year, it is quite on the cards that the events now transpiring in 
South Wales may meee | jeopardise—at any rate for a time—the 
poupete of Cleveland rail makers. Things at the worst could not 
be much worse than they are, unless they are to result in a total 
stoppage of trade. None of the works on Tees-side can be said to be 
fully employed, while of the great majority it may be remarked 
that they are operating from hand to mouth, and may any day be 
compelled to clese. 

Another notable example of the results of foreign competition 
has just been reported to me by a friend at Sunderland. I am 
informed that the North-Eastern Railway boom ge | have con- 
tracted with a Belgian firm for the construction of the bridge 
which is to unite the principal railway stations in that town. It is 
surely a significant sign when a large order like this should be 
snatched from home manufacturers in the very heart of a district 
that makes a specialité of finished iron; and all the more so when 
it is remembered that the North-Eastern Railway Company has so 
many claims and inducements to exercise favouritism—where that 
can be made at all compatible with its own interests—towards the 


traders on its route. 

Some successful blasting experiments took place at Trow Rocks, 
at the mouth of the Tyne, on Friday last. The Patent Gunpowder 
Company, of London, supplied the powder—the patent of Mr. J. 
B. Muschamp. It is estimated that one blast displaced some 
20,000 tons of rock so as to make it available for the cutting 
machine ; the experiments were witnessed by the engineers of the 
River Tyne Commission, and other gentlemen interested in their 


success. 

A vessel 237ft. long, 31ft. broad, and 23ft. hold was launched by 
Messrs. Bartram, Haswell, and Company at South Dock, on Friday 
last, and on the ious day Messrs. Pease and Lockwood, of 
Stockton, launched for the Mediterranean trade a vessel of 1165 
tons gross measurement, 230ft. long, 30ft. 2in. broad, and 17ft. 
hold. The shipbuilding trade on the whole continues and 
the demand for ship-plates is consequently weak. 

The coal trad i 
of the collieries in Durham are now working only 
week, the demand being quite inad 
This, of course, means a considerable loss to the coalowner, wi 
has to meet many fixed charges to the same extent as if his pits 
were working the full six days per week, so that the cost of pro- 
duetion is considerably increased. Arrangements are now in train 


four days 





te to meeting a full supply. | f 


ing a further reduction of miners’ wages. I am credibly 
Sah Goo exebvvnnne neo Baw cngnge’ & celoetng 
for that purpose. Coke is now quoted at about 12s. 6d, per ton 
deliv: into wagons at the ovens. Other kinds of fuel are about 
the same as last week. 

Cleveland ironmaster’s returns for September, issued to-day, 
show decrease of 6000 tons in make of pig iron, and decrease in 
maker’s stocks of over 20,000 tons. 


for 
informed 








NOTES FROM SCOTLAND. 
(From our own C . 

THE warrant market, which was firm at the close of last week, 
has since been rather ttled. Busi was done on Friday at 
from 68s. 6d. to 67s, 3d. in the forenoon, and in the afternoon a 
demand for warrants for settlement was met by an advance to 69s. 3d., 
while the market closed nominally at 68s. forcash on Monday. On 
the latter day the market was somewhat excited, and most of the 
business done was for forward dates, the prices ing from 68s. 
6d. to 67s. There was a very flat market on Tu » with busi- 
ness from 67s. 44d. to 66s. On Wednesday the warrant market 
was very idle, there having been only one transaction reported at 
65s. one month fixed. The market was very flat on Thursday (to- 
day) with prices falling; 64s, one month open and 62s. «ne month 
fixed being the quotations, closing at 63s. 

The prices of the principal ‘aanat brands have been irregular, 

of 





some and others falling on different days generally to the 
extent s. The following are the quotations :—G.m.b., at Glas- 
gow, No. 1, 67s. 6d.; No. 3, 65s. 6d. ; Gartsherrie, No. 1, 75s. 6d.; 

o. 3, 66s. 6d.; Coltness, No. 1, 80s.; No. 3, 67s. 6d.; Sum- 
merlee, No. 1, 69s.; No. 3, 66s.; Langloan, No. 1, 78s.; No. 3, 
66s.; Carnbroe, No. 1, 693; No. 3, 66s.; Monkland, No. 1, 
67s. 6d.; No. 3, 65s. 6d.; Clyde, No. 1, 67s. 6d.; No, 3, 65s. 6d.; 
Govan, at Broomielaw, No. 1, 67s. 6d; No. 3, 65s. 6d.; 


Calder, at Port Dundas, No. 1, 76s.; No. 3, 66s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 7ls.; No. 3, 66s 61; linton, No. 1, 
66s.; No. 3, 65s.; Dalmellington, No. 1, (67s. 6d.; No. 3, 66s.; 


Carron, at Grangemouth, No. 1, 67s. 6d.; ditto, specially selected, 
70s.; Shotts, at Leith, No. 1, 78s. 6d.; No. 3, 67s. 6d; 
Kinneil, at Boness, No. 1, 66s.; No. 3, 63s. 

Iron is being sent into store at a considerable rate, there being 
at present in Messrs. Connel and Co.’s Glasgow stores upwards of 
70,600 tons. The exports again compare bp ny aoa A this week 
with those of last year. The shipments of pig iron from Scotch 
ports for the week en‘li ng the 2nd inst. amounted to 10,870 tons, 
showing a decrease of 592 as compared with those of the corre- 

mding week of 1874. The imports of Middlesbrough pigs at 
ate Be for the week were 3710 tons, being 750 more than 
in the corres ram week of last year. 

The manufactured iron trade isnot at all in a satisfactory state, 
ever since the great breakdown in the iron trae the malleable 
branch has been in an —eey backward condition, which, I 
am sorry to say, does not manifest py A appearances of improve- 
ment. Matters are made worse by a falling off in the orders for 
ship and boiler plates on account of the great dulness in the 
marine engineering and shipbuilding trades. 

There is a moderate d 1 for hold coals in the West of 
Scotland, but for all other q the d d is poor, and there 
isa very perceptible decrease in shipping orders. Prices do not 
differ materi a those I quo last week. The trifle is 
brisker in the tern mining counties, and some of the collieries 
are even quite busy ineloneniing the orders on hand. A large 
business is being done in household and steam coals, and stocks are 
in many instances getting well cleared out. The shipping trade 
on the east coast is also much more active than on the west 
coast 


Mr. Macdonald, M.P., has addressed meetings of miners in 
various parts of the country since last week, the burden of his 
speeches sage hy = the men should join the Miners’ Nationa’ 
A 3a th an a 
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iron is looking up; but I cannot say much for Glamorganshire. 
i yea derstood to be w 


Dowlais, is un orking for stock. 
a ee ee ae to start until next June, Ply- 
mouth and Abernant not until the spring, even if by that time; 
and Oyfarthfa simply works up the puddled bar as an order comes 
in, and the likelihood of iron making there—that is, by using the 
blast furnaces—is as remote as ever, Men are shifting to Blaenavon 
and other oe this ry onc ep a ag Bod 
making not only amongst the ironworkers and colliers, but 
amongst the tinplate workers, enginemen, fitters, kc. Several 
meetings have been held within the last few days. 

The award of 15 cent.—the same amount as offered by the 
coal-owners in N. Wales— been given by the arbitrator, 
Serjeant Wheeler, and at the present time is keenly discussed in 
South Wales amongst the colliers, who see the impending change 
in wages, and are working with a will. The coal trade continues 
a large, if not a good one, and some fine cargoes are leaving Cardiff 
this week. I may instance the ship Howard D. Povey, laden with 
2295 tons of steam coal for Rio de Janeiro; Emannuele, with 
1600 tons, for Messina ; Imperatrice, with 2150 tons, for Singapore ; 
and a numerous fleet, with cargoes varying from 900 to 1000 tons. 
The shipping of best steam continues in full work, but I under- 
stand that prices are too low, and only a few of the largest coal- 
owners anything like a profit. 

The petition for winding up the Dunraven Adare Coal and Iron 
Company bas been dismi The close of this week and the 
greater of next has been selected as the time for addressi 
the colliers on rumoured conciliation and other questions, an 
Messrs. Macdonald and Halliday are to attend in the following 
order. Hartlepool, Oct. 8; Swansea, Oct. 9; Aberdare, Oct. 11; 
and Merthyr the same day. 

It is evident that we are on the verge of trying times again when 
it will require a continuance of forbearance on the part of the 
coalowners and of good sense on the part of the men to avoid a 
recurrence of the strike times and its accompanying calamities. 
The coalowners are driven by sheer necessity to insist upon a 

duction, and if p bly adopted we may have a good run of 
trade this winter. 

Prices for rails continue about the same figure. I have heard of 
slightly defective rails being sold at £5 17s. 6d., but £6 and £6 15s., 
even up to £7, are current quotations for best rails. Boilers and 
anchors are in slight demand. Llwynypia Works are making 
quantities of coke for Birmingham, and a periodical supply is also 
sent to Dowlais. 

The whole of the extensive machinery, engines, &c., used in the 
formation of the new dock at Cardiff, were disposed of this week by 
auction. 





An application to register the last resolution passed at the 
meeting of the creditors of the Messrs. Fothergill and Hanke 
will be made next week. The coal works are continued in fu 
vigour, At Aberdare and ay every hand not imperatively 
needed is struck off, and only the most necessary expenditure 
allowed. Nine extra locomotives have been sold off. The notice 
of reduction has been taken down at some of the ironworks. 
Counsel’s opinion is adverse to the appeal of coalowners and iron- 
masters against local taxation. 
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Se d an advance of wages. What he 1 
the men to ask is a rise of 6d. a day, and he told a meeting of the 
Stirling and Linlithgow miners at Falkirk that ‘‘no -power on 
earth could prevent them from fetting the advance if they 
were united in their demand.” To the Mid and East Lothian 
miners, who met at Dalkeith, the honourable  gentle- 
man addressed himself in a similar manner. He declared that 
never was there a greater fallacy, nor one of a more widespread 
character, than that the miners’ unions had all been dissolved. 
His explanation of this statement was that the National Associa- 
tion, which he now wishes all the miners to join, was never so 
powerful as at this t, and he pointed out that its chief ob- 
ject was to enforce the principle of arbitration throughout the 
country. On the wages question, the hon. gentleman was rather 
more moderate than at Falkirk. He said he did not advise the 
colliers hurriedly to make a demand for an advance of wages ; 
but he thought the men connected with the ironstone mines ought 
to have an increase, and he believed that before the winter was 
over they would compelit, in the event of its not being accorded 
them. 
An adjourned meeting of the shareholders of the Huntington 
Sulphur and Copper Company, Limited, was held a few days ago 
in w—Mr. Wright presidimg—when it was stated that it 
would be n to have a further adjournment till a>out 
end of December before the committee appointed to investig 
the affairs of the company would be prepared with their report. 
The chairman stated that on account of a fire which had occurred 
at their works, which had not been insured, they had sustained a 
loss of upwards of £6000 Mr. Dixon, ashareholder, inquired if any 
rogress been made in the recovery of the promotion money 
which had been paid to the directors, and the chairman replied that 
a small sum had been recovered, and they would do all in their 
wer to get back the money by representations to the parties, but | 
Failing that they would have recourse to the strong arm of the law. | 
Mr. William Birkmyre, of Greenock, who until recently carried 
on an extensive jute manufacture in that town, has just shipped 
the machinery and plant of —— sacking mill for India, for the 
urpose of placing it in a mill near Calcutta. This trade, the 
Seotch head-quarters of which is at Dundee, has for some 
time been in a very d d dition, yet the workers 
have been striking for higher wages, and Mr. Birkmyre expects 
to obtain native labour in India at a figure which will be re- 
munerative. 
The Clyde shipbuilding trade is in a very unsatisfactory condi- 
tion. In the month of September little more than one-half of the 
tonnage of the corresponding month of last year was launched, and a 
number of the yards are now engaged upon the last vessels in hand. 
The yard of Messrs. Caird, of Greenock, is quite empty, the last 
vessel having been launched a few days ago, and the firm used to 
do a very extensive business, Orders are just now scarcely to be 
had on any terms. 
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WALES AND ADJOINING COUNTIES. 
(From our own correspondent.) 

My recommendation to solve the Vivian and Macdonald difficulty 
by withdrawing both has been adopted at the last meeting of the 
coalowners as the best course to be taken, At oe gees 
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to conform to any course so long as peace 
to that effect have been posted on the office doors at Dowlais, 





Ebbw Vale, and elsewhere. 
At Abersy: furnaces are being filled to a start. 
At Blaenavon and at several places in the Monmou' hills 
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WATER IN AID OF STEAM POWER, 
Te supremacy of British power rests upon a different 
foundation from, and one at least as precarious as, any the 
world has yetseen. The power of Rome, like that of Russiain 


our own day, was derived from continual conquest ; that of | 


England, however helped by conquest, rests upon manu- 
factures and trade; she is the workshop as well as the 
mart of the world ; numberless natural and historically 
derived conditions have conspired to build up her great- 
ness in arts, manufacture, and commerce. er insular 
position, almost in the centre of the civilised regions of the 
globe,a great coast line abounding in navigable estuaries and 
safe ports, long-continued security from invasion, a climate 
devoid of extremes, a docile and hardy population, with 
the readiness for maritime life derived from their remote 
forefathers, with many other conditions, natural or 
political, have united to make England the hive of indust 

which she presents. But foremost, or rather before all 
others, has been, and is, her possession, through her coal- 
fields, of elementary power which it has been deemed by 
statists has given her the productive power of « popula- 
tion four times outnumbering that of the British Falands. 
This elementary power withdrawn, or tly enhanced in 
cost, and all our other advantages wed bastane compara- 
tively valueless ; we should become only a bigger Holland, 
and colonies and great dependencies would one by one 
cease to be such, or be taken from us by stronger neigh- 


bours. Everything, therefore, that can tend to conserve | 


and prolong the existence, or, what is the same thing, the 
relative cheapness of our elementary power, that is, of our 
coal, must, undoubtedly, be regarded as the subject of the 
highest national policy. 

he enormous enhancement of the price 
of coal which took place within the last 
two or three years, accompanied as it was, 
by the calculations of statists, more or 
less approximately reliable, as to the dura- 
tion of our coal-fields, gave the first rude 
shock to the old notion long prevailing 
that our coal-fields were so practically 
inexhaustible that no serious enhancement 
in the cost of power was possible within 
a time that, in view of human affairs, was 
limitless. Perhaps the lesson given b 
this shock has not been wholly lost, but 
its force was greatly diminished from the 
outset from the pretty general notion that 
the enhanced price of coal was no real 
index of exhaustion, but a temporary evil 
brought about by non-natural causes, and 
that the coal famine, as it was called, 
was, as it is held by some to be, a coal 
conspiracy, in which coal-owners, coal- 
workers, railway carriers, and coal-dealers 
found, or fancied they found, a common 
interest in playing into each other’s hands 
to compel consumers to pay about double 
what they ought for coal. We have 
already seen the Nemesis of this, in part 
at least, in general depression, and in never- 
ending disputes between employers and 
employed. The price of coal, aoe, 
has not receded, notwithstanding the de- 
pression of trade and manufactures, to 
the rates at which it stood for some years 
prior to the so-called famine, and many 
well-informed and ious men, on 
grounds wholly different from the more 
or less problematical calculations as to how 
much coal we have still under ground, and 
how we may get at the less accessible 
portions of it, have expressed their con- 
victions that the price of coal in England 
must continue to increase, until, within a 
few decades, it may be so sensibly dearer 
than it will then be in some parts of 
Europe and of America as very mate- 
rially to affect our manufactures, and 
the prosperity to which they give rise. 
With such a prospect before us, it 
surely behoves us, as a matter of na- 
tional policy, to consider well what 
means may be open to us of subsi- 
dising our coal by bringing to its aid such other sources 
of elementary power as nature may present to us, amongst 
which water-power stands pre-eminent. 

It is a curious circumstance with how much indifference 
and neglect water power, as applied to manufacturin 
re, has been regarded in Great Britain as com 
with the high value attached to it, and the care and univer- 
sality with which it is employed in other countries where 
fuel has always been scarce and dear. James Watt and 
his immediate successors in the promotion of the use of 
steam power urged the argument, in which there is no 
doubt some truth, that it is better and more profitable to 
bring power to already established centres of manufac- 
turing industry than to cause these to migrate and settle 
in districts where water power is to be had. But whatever 
truth there is in this maxim may wholly evaporate if 
circumstances render the cost of steam power—transfer- 
rable though it be where we please—largely in excess of 
that available at some more or less distant points where 
water power naturally exists ; and were the i to 
become such that we could transfer the power derived 
from the fall of water to considerable distances from the 
place of its descent, the latter form of elementary power 
would stand upon equal terms with that of steam, and the 
choice be reduced to one mainly of relative cost. 

The great developments of our arts and manufactures 
that have taken place in England, preceded by a century 
or more those more | py developments that have taken 
place in Scotland and in Ireland, but over a large portion 
of the surface of England water power is naturally scarce, 


and is so in those regions in which our ¢ manufacturing 
industries found their first great developments, and hence 
one great cause of its neglect. In Scotland the case has 





| been different ; amongst her mountains incalculable water 
power exists, though hitherto too inaccessible to be of 
much use, but several of her larger rivers, besides the 
Clyde, afford examples, on a large scale, of the application 
of water power to manufacturing uses, and on these even we 
have examples of the reversal of Watt’s maxim by the 
establishment of manufacturing centres and communities 
| brought together at points at which the existence of water 
| power was the inducement in the first instance. 

! Great developments of the use of water power remain 
yet to be made in Scotland, and it is our present purpose 
to point out what vastly greater developments remain to 
be made in Ireland, which may come to the aid of steam 
power, so as to reduce the consumption of coal throughout 

| the British Islands. The total water power of Ireland has 

| been calculated on, theoretic grounds by Dr., now Sir 
Robert, Kane in his “Industrial Resources of Ireland,” 
'as equalling more than a million horse-power constantly 
| in operation. 
is theoretic amount of water power, however, largely 
exceeds the greatest that it would be possible to realise 
| practically, for the actually available water power of any 
| country is not to be measured by the volume of water fall- 
ing upon it annually, and descending from the mean level 
| of its surface into the sea, but by the practically available 
and suitably situated mill sites that exist in the country— 
that is to say, the spots at which natural falls and other 
circumstances admit of the establishment of mills or 
machines recipient of water power. The water power of 
Bengal, for example, as derived from the immense annual 
infall, surface, and mean level is immense, yet there 
is no available water power, because there are no mill sites 
except in the hills. S» upon the course of the Shannon, 


| which unwaters about one-fourth of the surface of Ireland, 
| there are very few available mill sites from Lough Allen to 
| below Lough Derg, so that as respects power its immense 
| volume of water is likely long to continue to pass by use- 


lessly. One-tenth of a million horse-power is perhaps in 
excess of all that the available mill sites in ae ae could 
afford, and the whole of the occupied falis probably does 
not amount to one-fourth of this. This fallacy in Dr. 
Kane’s estimates of Irish water power has not, that we are 
aware of, been previously pointed out. Almost no part of 
the surface of freland is, however, devoid of water power. 
It is one of the remarkable characteristics of the distribu- 
tion of the water power of the island that many positions 
exist in which immense power is found concentrated at 
single spots, where, on many of the greater watercourses, 
considerable and sudden falls exist over which enormous 
volumes of water are discharged. On almost all these the 
establishment of large water-wheels or combined turbines 
is all that is needed to the creation at such spots of 
mechanical power practically limitless. On the accompany- 
ing small map, showing the railways and principal towns, 
we have marked by square black dots some of the principal 
points at which such t mill sites and concentration of 
water power exist, and we have also marked, as far as data 
have enabled us, the available horse-power that is pro- 
curable at each of these. 

Thus, for example, beginning at the Shannon, we find 
within twelve miles of the city of Limerick a fall of 97ft., 
and a sudden fall within a short length along that great 
river of upwards of 21ft. Dr. Kane has cstetited, upon 
reliable data supplied to him chiefly by the commissioners 
for the imprevement of the river Shannon, that the mean 
constant discharge of the river at this point is capable of 
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affording 350-horse power per foot of fall, and this appears 
never to drop belowa minimum of about 200-horse power per 
foot of fall. To make the whole 97ft. of fall available for 

wer would require considerable works to effect the 
intake and regress of the water delivered upon hydraulic 
machinery at a single point, but at least one-half the total 
fall, or 40ft., may be made available at a single point 
without adjunct works of too costly a character; we, 
therefore, have here the capability to create a constant 
water-power at a single spot of 14,000-horse power 
within twelve miles of the large city of Limerick, which is 
situated upon the estuary of the Shannon, provided with 
docks having an entrance of 60ft. in width, and advan- 
tageously situated in geographical position for the import 
of cotton direct from the great shipping ports of the 
southern States of America. Proceeding northward, close 
to the city of Galway, those mighty natural reservoirs, 
the Loughs Corrib and Mask, discharge into the sea with a 
fall of 13ft., and taking the mean volume of water dis- 
charged from the available rainfall over the catch- 
ment of these great lakes, we obtain 10l-horse power 
per foot of fall, or at this point upwards of 1300-horse 
power needing little more than the construction of water- 
wheels or turbines for its creation. Galway is less 
favourably situated for the importation of cotton than 
is Limerick, but the attempts that were made a few 
years since to establish an American line of mail 
steamers from this port to New York, and conducted in 
the face of the most determined opposition from Liver- 
pool rivals, were sufficient to prove that were cotton 
manufacture once rooted in Galway no insurmountable 
obstacles would exist to the direct importation there 
of the raw material. Galway is already provided with a 
large floating dock, but the entrance re- 
quires widening to admit the largest class 
of transatlantic steamships. At the head 
of Lough Corrib, twenty-one miles of lake 
navigation distant from Galway, where 
Lough Mask discharges into Lough 
Corrib, a fall of 36ft. exists, and a water 
power is capable of creation probably 
much exceeding that just mentioned for 
Galway city, but we have not the data as 
yet for estimating the actual horse-power 
available, and this site must remain for a 
future generation to make a seat of manu- 
facture, for the population around it at 
present is not dense. At Ballyshannon, 
where the two great basins of Lough 
Erne discharge into the sea with a fall of 
17ft., a water power which we have agai 
derived from the available rainfall— 
namely, 12in. per annum—of 108-horse 
power per foot of fall exists, or a total 
of 1836-horse power, requiring but little 
subsidiary works beyond the construction 
of the turbines or water-wheels to bring 
it into application. The port of Bally- 
shannen is, so far, only available for small 
vessels, but it is within little more than 
twenty miles of Sligo bay and port, from 
which a railway has been already - 
jected. At Belleek, about four and a-half 
miles above Ball. on, there is another 
natural fall with nearly the same horse- 
age per foot of fall as at Ballyshannon, 

out the total available power here we want 
data to calculate. At Belleek is the pot- 
tery established by the Earl of Ennis- 
killen, the beauty of the wares from 
which is well known in England since 
the Paris Exhibition of 1867. Between 
Lough Neagh, into which the Upper Banu 
discharges, and upon which the success- 
ful reservoirs designed by Sir William 
Fairbairn and Mr, Bateman exist, and 
between this great lake and the sea at 
Coleraine, two important natural falls 
occur. The upper of these, at Portna 
Ferry, about nine miles from the de- 
bouchure of the Lough into the lower 
Bann, and about thirty-five miles 
from Belfast, presents a fall of ft. 
and a water power of 137 horses per 
foot of fall, or a total of 1235-horse power. Lower down 
the river, at “The Cuts,” within about two miles of the 
prosperous town of Coleraine and its adjacent harbour of 
ort Rush, there exists a fall at which, adding to the 

catchment down to Portna Ferry, as already ca!culated, 
that of the lower Bann down to “The Cuts” affords 
162-horse power per foot of fall. The tide reaches to the 
foot of this fall, which at low water is rather more than 
16ft., and at the date, 1846, of Mr. John Macmahon’s, C.E., 
report to the Commissioners of Arterial Drainage, and in 
the then state of the river, left a fall at high water of 
from 5ft. to 8ft. By subsidiary works connected with the 
intake of the water the fall might be increased by from 
2ft. to 3ft., so that we might calculate = an available 
fall of about 10ft. independent of tide. e should, there- 
fore, possess at this point a total horse-power of 1620. 
The figures representing horse-power given at each station 
are only approximate, so far as they are derived from 
considerations of rainfall, but as the ayailable rainfall has 
been taken so low as 12in. per annum, which is greatly 
below the truth probably for any portion of Ireland, so 
these figures are, more probably, much below than at all 
above the truth. 

The horse’s power, as calculated in all these instances, are 
not natural but actual horse’s power taken upon the basis 
that twelve cubic feet of water falling 1ft. per second upon 
a well constructed over-shot water-wheel or turbine is 
equal to a horse-power ; there is, therefore, no deduction to 
make from the numbers given for the mechanical ‘horse- 
power actually capable of utilisation. No such sites of 
concentrated water power as those we have referred to 
exist anywhere else in the British Islands, and we might 
have added several others to their number, of a rank only 





262 
second in importance to those described—such as that 
of the Errive, falling into the Killery estuary on 
the west coast, but for which we have Sut imperfect 
data whence to calculate their respective powers. 
Water power has acquired a great increase of applicability 
and of value since the means of transferring the power to 
considerable distances have been realised by the skill of 
continental engineers, as illustrated by the great works by 
which a portion of the power of the Rhine at Schaffhausen 
and a still larger portion of that of the Rhone at Belle- 
garde in Savoy have been brought into available use, and 
transmitted to factories at considerable distances by means 
of Hirn’s telo-dynamic method, that is to say, by small wires 
running over pulleys of size at high velocities. The 
limiting distance to which this method may be applied: has 
not been actually ascertained ; M. Hirn calculated that it 
may extend to several miles before practical conditions 
and loss of power in transmission would render it useless. 
It may be taken as certain, however, that two or three 
miles would be quite within the practical limits of distance 
for transfer by this method ; so that were it desirable, the 
huge power of the Lower Bann might be thus transferred 
from “ The Cuts” right into the town of Coleraine. There 
would not, in reality, be any necessity for any such transfer 
at all, for were the mechanical power once made available 
by the establishment of turbines at “ The Cuts,” the known 
existence of 1620 horse-power at the spot in the midst of 
a civilised and industrious population, and in an open and 
fertile country, could scarcely fail to be taken advantage of 
by capitalists and manufacturers of flax, linen, cotton, &c., 
already established in the thrifty north of Ireland, or in 
the manufacturing districts of the south-west of Scotland 
which, by the aid of steam navigation, are almost as near 
it as is Belfast itself. These views would be equally appli- 
cable to the centre of power established at Portna Ferry. 
It should be borne in mind that taking advantage of the 
water power of Ireland for the manufacture of cotton is 
no new or untried experiment. Passing over many instances 
to be found in the north of Ireland, Messrs. Malcolmsons 
have, for about half a century, carried on a large cotton 
manufacture by water power alone, at Portlaw, in the 
county of Waterford, importing the raw material at Water- 
ford and Cork, and again shipping their finished goods to 
England and elsewhere from the same ports, their local 
advantages being their procuring cheap power and cheap 
labour. We have not the means of calculating, with any 
approach to exactness what would be the cost of establish- 
ing such hydraulic machinery as would make this power 
available, for which accurate surveys, complete information 
as to local interests, and detailed designs for every part of 
the work, would be necessary preliminaries. But we may, 
by a rough calculation, render quite evident how the 
margin of difference would be between the cost of a horse- 
power thus obtained as compared with that of steam. 

If we assume that a capital of £100,000, a sum probably 
much in excess of what would be really needed, were ex- 

nded in creating the power, and that out of the 1620- 

orse power at the fall, 1500-horse power were deliyerable 
into the factories, and to be paid for at a fixed rate per 
horse power per day of twenty-four hours, and let us 
assume that the return for the capital invested was at the 
rate of 8 per cent., including therein interest, management, 
and depreciation, the annual return upon this capital, at 
the above rate, would require £8000 to be paid by the 
consumers of the power, or £26 13s. per diem; taking the 
year of 300 days the cost per horse-power per day of 
twenty-fours, or the rent-charge on the same would be 
4:26d., or much under 5d. per day per actual horse-power. 
Now, the ordinary estimate of the cost of one steam horse- 
power has been long taken by engineers at 1s. per day of 
twenty-four hours, which includes interest on the eapital in- 
vested in the engine, &c., depreciation, repairs, small stores, 
and attendants. It is not probable that this estimate is far 
from the truthat the present moment, for whatever economies 
have been ffected in the consumption of fuel within the last 
twenty years or so have been quite, or more than, balanced 
by the enhanced cost of coal and increased price of machi- 
nery, wages, &c. Comparing the average cost of steam power 
on this basis with that of water power on the Lower Bann, 
we find that there is a margin of economy in favour of the 
latter of more than 50 per cent. The saving of coal result- 
ing from this single substitution of water power for steam, 
taking the average consumption for the latter at 3 Ib. per 
horse-power per hour, wouldamount to 14,460 tons perannum. 
While specuiations of the most hazardous and often disas- 
trous character are grasped at frequently by British 
capitalists, it seems to us that the establishment of such 
centres of water power as we have here sketched is worthy 
of consideration. 

Where the distance to which water power has to be 
transferred considerably exceeds those to which Hirn’s 
method is applicable, several modes are open to the con- 
sideration of the engineer. We may transfer the power 
by water in small volume but under great pressure, as 
adopted so successfully by Sir W. Armstrong, but where 
the total power to be thus transferred is very large, 
this method involves water mains of large diameter, 
and capable of resisting the pressure, introduce some diffi- 
culties, while others exist in the shocks to which the parts 
of water-pressure engines are necessarily subjected, and 
which, when the scale of construction is great, are with 
difficulty dealt with by the mechanician, and set a narrow 
limit to the speed at which such engines can safely work. 
The experience had with the atmospheric railway—how- 
ever unsatisfactory as respects that system for locomotion 
—sufficiently proved that power may be thus transferred 
to very considerable distances, the limits to which remain 
yet unknown The transference of large amounts of 
power by means of vacuum has, however, this disadvan- 
tage, that the unit of pressure upon the piston of the 








air engine never exceeding that of one atmosphere, large 
power invoives very large engines and large mains to main- 
tain the vacuum; the air pump also, however constructed, 
by which the vacuum is procured at the seat of the water 
jpower, is far from an economical instrument. There re- 
mains to us the transference of power by means of com- 
ipressed air, by which we may procure a pressure per 





PHE ENGINEER 





' 


_Ocr. 15, 1875, 





unit of surface upon the piston of the condensed air 
engine quite equal to that with which most high-pressure 
steam engines are worked. The idea of the distant trans- 
ference of power by means of amare air is by no 
means a novel one ; it was proposed and patented by Mr. 
“William Mann, of Effra-road, Brixton, gentleman,” in 
June, 1829, and the idea is probably of much older date. 
Mr. Mann further developed his plans in 1830 for the 
transference of power by this means, as applied to road 
locomotion, in a pamphlet entitled “A Description of a 
New Method of Propelling Locomotive Machines, and of 
Communicating Power and Motion to all other kinds of 
machinery.” The current of Mann’s ideas was principally 
directed to the application of compressed air to sawern oad 
upon common roads; and perhaps his notions on this 
subject would be still quite worthy the careful consideration 
of engineers concerned in tramway car traffic, the appli- 
cation of steam to which, is encumbered by many difficul- 
ties, while living horse-power appears to absorb an undue 
proportion of the returns. Mann, however, had also 
clearly in his mind the idea of transferring mechanical 
power from any point at which it was originated, through 
main pipes, to compressed air engines situated at almost 
any distance from the original seat of power. Thus, he 
suggests the possibility of so transferring power from point 
to point along the entire distance of 186 miles—from 
Manchester to London. His ideas, however, like those of 
so many others which have been greatly in advance of 
their time, ap to have slept welteeied, until probably 
about 1855, when the engineers Sommellier, Grandi, and 
Grattoni, who afterwards so successfully applied the system 
to the piercing of the Mont Cenis tunnel, appear to have 
employed it for the transfer of power somewhere in 
Piedmont, but for what pu as not been stated. 
Their applications of the method at the Mont Cenis tunnel 
have, however, demonstrated in the most decisive manner, 
the practicability of thus transferring water power to the 
distance of several miles, and under conditions which 
indicate that the extreme distance attained by them of 
rather more than four miles might be greatly increased. 
Those works have also shown that the losses of elementary 
power sustained in its transfer by this method to great 
distances are not such as to interfere with its useful appli- 
cations, where the source of power is plentiful. It is much 
to be tted that if any accurate experiments were 
conducted as to the useful effect obtainable at given dis- 
tances from the source of power, as compared with that 
there given forth, they have not, that we are aware of, 
been published. Theair at Mont Cenis tunnel wascompressed 
originally by a species of large hydraulic ram, but ulti- 
mately by simple condensing pumps worked by overshot 
water-wheels to a pressure of about five atmospheres. We 
have no record of experiments made as to the useful effect 
of each cubic foot of the air thus compressed if transmitted 
through a compressed air engine of the best construction, 
and working expansively in reproducing motive power, 
although facts have been stated which appear to indicate 
that it probably approached to one-half the power expended 
in the compression. Experiments were, however, made 
upon the losses sustained by friction and leakage in trans- 
mitting this power through cast iron mains of 7jin. diame- 
ter and to a distance of about a mile, which showed that 
these did not exceed 5 per cent., and with wrought iron 
pipes and better connections than joints closed with india- 
rubber they would be still less. Without attempting any 
exact calculation, where exactitude is not possible for want 
of experimental data, we shall be quite within safe pro- 
bable limits if we assume that one-third of the water power 
of the Shannon at twelve miles above Limerick can by 
compressed air be transmitted into that city, or that, all 
losses taken into account, 3-horse power at the fall can 
realise 1-horse power at Limerick as transmitted from a 
well-constructed engine working with compressed air. We 
have previously shown that the power deliverable at the 
fall is equal to 14,000-horse power; the works for the intake 
and return of the vast body of water of so large a river, as 
well as that of the turbines or 50ft. water-wheels that would 
be required, would be somewhat gigantic. Let us estimate 
what capital we should have at disposal for these so that the 
cost of power in Limerick should not exceed 5d. per horse- 
power per day, as already calculated for the Lower Bann 
at Coleraine. Let us assume that of the total power of 
the river, representing 14,000-horse power, we utilise of 
these at a maximum 10,00 )-horse power, which thus would 
realise at Limerick 3333-horse power, or, say, 3000-horse 
power. The return from this, if all occupied, would be 
£18,750, which, at 8 per cent., as before, represents a 
capital of £234,375, which would probably prove amply 
sufficient for the execution of the necessary hydraulic 
works. It should be remarked, in answer to an objection 
which will at once occur to the capitalist, that a power so 
vast as 3000-horse power could not be expected to become 
usefully employed all at once, but it is easy to conceive 
that the hydraulic works themselves, at this as well as the 
other great seats of power, might be executed in detach- 
ments, bringing in 500-horse power or 1000-horse power 
in the first instance, and increasing, as the demand arose, 
until the whole power of the river were absorbed if neces- 
sary. The hydraulic engines at the fall, and the number 
of compressed air mains which should be in any case of 
moderate diameter, being increased in number to meet 
the increased demand for power. It will be under- 
stood that these rough estimates which we have made 
are neither designed for nor fitted to form the basis 
of estimate for substantive projects for which studies 
tg months of engineering labour would be neces- 
sary, but merely as illustrations of the general principle 
that by embracing the means now known for the produc- 
tion and transfer toa distance at some available point, 
water power in Great Britain is capable of becoming the 
competitor of steam, and on terms much less than steam 
power can be even now afforded. To many who may read 
these remarks the suggestion will occur, “ Yes, this may 
be all true, but it is in Ireland, and only for Irishmen to 


consider.” It is time this old prejudice, for it is no more, 
should be abandoned. Great Britain is indissolubly one, 
what benefits one portion cannot fail to benefit the re- 
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mainder, and in this instance British capital, if expended 
in the way sketched in Ireland, would not only benefit 
Ireland herself, deficient in natural supply of poe 4 and in 
power obtainable from it, but would benefit En land, 
directly and indirectly, by the economy of her fuel and 
the increase of her power. 

It is not for us to trespass upon the domain of polities, 
but it is obvious that whatever tends to enrich Ireland 
must tend to enrich us and to unite as one empire, having 
common interests, our British Islands. We do not object 
to invest vast amounts of capital in India or Canada in 
works that offer little or no chance of a productive return, 
except in so far as they are means to the gradual enrich- 
ment of that country and to consolidating our sway over 
it. Why, then, should we be scared by the unhappy past 
from adopting a like policy in Ireland, and for works 
which, rightly planned, could not fail to be productive ? 








BELGIAN Iron IN ENGLAND.—An official Belgian return shows 
that in the first eight months of this year England purchased 
22,410 tons of iron in Belgium, one English house alone purchased 
nearly 1000 tons of Belgian iron in September. 


To give some idea of the magnitude of the operations in progress 
to improve the Clyde for navigation we may state that the total 
quantity lifted by the various dredgers during the last three months 
was 275,408 cubic yards, 274,360 cubic a 4 being new material, 


and 1048 cubic yards deposit. The deposit was lifted from the 


barge — 4 _~ rd > Bowling. 253,760 cubic yards were 
deposited in nD opper barges, and 21,648 cubic 
on shore, of which piiseu ic yards were deposited on the north aide 


of the river, immediately above Renfrew Ferry, and 15,880 cubic 


yards on north side below Dalmuir Burn. 


THE First RaILway.—It is not generally known that Merthyr 
Tydfil has the i claim to be ranked as the site of the first rail- 
way in the world. The first Act of Parliament ever granted for 
a railway was granted to Methyr Tydfil in 1803, and the followi 
year the first locomotive, quaint, rattling, puffing, asthmatic, ant 
wheezy, the pioneer of ten th i gliding ti of beauty 
and strength, made its way between the white-washed houses of 
the old tramway at Merthyr. As Darlington has been recently 
celebrating the jubilee of the first passenger railway, it may not 
be out of place to lift the veil from before the days of seventy 

ears ago, and recall the stirring times and the advent of the true 

Tor 4 First of all the reader should visit Kensington Museum, 

and see the nearest relic time has left of our first engine. The old 
engineisnot there, but several descendants a few years removed,one 
rejoicing in the name of “ ey a evidently a Staffordshire 
worthy and a contemporary with Stephenson and several others, all 
curiously named, and bearing indications of the 'prentice hand and 
the om ideas brought te bear in the English workshops. Filled 
with a tolerably clear notion of what the ancient locomotives were 
like, let me > the picture by describing the one at Merthyr, 
and recounting the incidents concerning it. It has a dwarf bey, 
placed on a high framework constru by the hedge carpenter of 
the place in the roughest ible fashion. The wheels were 
equally —_ and large, and surmounting all was a huge stack, 
ugly enough when it was new, but in after time made uglier by 
whitewash and rust. Every movement was made with med 
u , snorting, and c ing, and this, aided by the loud noise 
of the escaping steam, form 





a tableau from which, met in a bye 
way, every old woman would have run with affright. It was sucha 
thing as to remind one of the first traction engine which ran about the 
highways and lanes a few years after, and of which a good tale is 
told in ‘‘ Smiles.” The driver, with tremendous clattering and 
snorting of his engine, came one night to a turnpike, and called the 
gateman up to m the gate. is was speedily done by that 
worthy in very slender nightdress, his teeth chattering in terror 
the while, and so soon as the was clear the driver demanded 
what he had to pay. ‘Oh, nothing,” said the gatekeeper, 
‘nothing, good Mr. Devil, nothing to pay!” The Merthyr loco- 
motive was made jointly by Trevithick, a Cornishman, and Rees 
Jones, of Penydarran, under the direction of Samuel Homfray, the 
ironmaster, and chief proprietor of the Penydarran Works; and so 
pleased was the ironmaster with the certain success foreshadowed 
that he made a wager with Richard Crawshay for £1000 that by 
its aid he would convey a load of iron to the Navigation from 
Penydarran Ironworks. Richard ridiculed the idea, and 
the wager, for all past experience was against the bability 
of success. One or two attem had been made before. In 
one case the locomotive wouldn't move at all, much less take a 
load, and in another it wanted to imitate Pegasus and soar 
into the air instead of, like a decently-conducted engine, going 
steadily on the ironway so carefully laid for it. The day 
for the trial was the 12th of February, 1804, and the track, a 
tramway lately formed from Penydarran, at the back of Plymouth 
works, by the side of Troedyrhiw, and so down to the navigation. 
Great was the concourse assembled—villagers of all ages and sizes 
thronged to the pot, and the rumour of the day’s doings even — 
trated up the defiles of Taff Vawr and Taff Vach, i own 
old apple-faced farmers and their wives, who were told of a — 
and a speed that would alter everything, and do away with horses 
altogether. Prim, cosy, — people, innocent, and _ primi- 
tive. Little thought ye then of the changes which the clanking 
monster was to yield ; how grey Dobbin would see flying by a mass 
of wood and iron, thousands of tons in weight, bearing not only the 
commerce of the country, but hundreds of _— as well; how rivers 
and mountains would afford no obstacle as the mighty azure waves 
leap the one and dash through the other. No wonder that even 
fifty years after, when the Brecon train was finally started, and 
one of the old farmer's d dants was enticed to go therein, that 
as soon as the train moved the unsophisticated one slid down to 
the floor, shut his eyes in going through the tunnel, and kept them 
closed until he reached Pentwyn. On the first engine and trams 
that were stated on the memorable ay 4 in February twenty per- 
sons clustered like bees, anxious, we learn, in the “ History of 
Merthyr,” to win immortality by being thus distinguished above all 
their fellows. The trams were six in number, laden with iron, 
and, amidst a concourse of villagers, including the constable, the 
‘* druggister,” and the class generally bubbed ‘‘ shopwrs” by the 
natives, were Mr. Richard Crawshay and Mr. Samuel Hom- 
fray, both as interested as a bet of £1000 would natu- 
ally make them. The driver was one William Richards, and on 
the engine were perched Trevithick and Rees Jones; their faces 
black but their eyes bright with the anticipation of victory. Soon 
the ss was given, and amidst a mighty roar from the people, the 
wheels turned, and the mass moved downward, going ily at 
the rate of five miles an hour until a bridge was reached a little 
below the town that did not admit of the stack going under, and 
as this was built of bricks there wasa great crash and instant 
stop) In a minute or two Richard Crawshay thought his 
thousand pounds were all right, but it was only for a brief time, 
Trevithick and Jones were of the old-fashioned school of men 
who did not believe in impossibilities. The fickle crowd, who had 
hurrahed like mad, hung back and said, ‘‘it wouldn’t do,” but 
these heroes—the advance guard of a race who have done more to 
make d famous than battles by land or ear wn, bef 
the ground and worked like Britons, never ceasing until th 
repaired the mischief, and then they rattled on, and ly 
reached their journeys end. The return journey was a failure, on 
account of gradients and curves, but the possibility of success was 
demonstrated, and from this run on the Merthyr tramway the 
railway age—marked with throes and suspense, delays, acciden' 
micsdiventures—fnally began.— Western Mail, ¥ 
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RAILWAY MATTERS. 


Ir is stated that the Great Western Railway Company have 
entered into a provisional arrangement to take over the Bristol 
and Exeter Railway, allowing the shareholders 54 per cent. for 
three years, and after that time 6 per cent. in perpetuity. 

THE Orleans and Chilons-sur-Marne Railway Compa y have been 
authorised to open a section between Bellegarde and Orleans, This 
section is 29% miles in length ; it completes direct communication 
between the lines from Paris to Avricourt and from Paris to 
Orleans. 

In the year ending the 30th June last, Messrs. Bass and Co. 
vaid to the Midland, North Staffordshire, and London and North 
Vestern railways, & gross total of £189,148 19s. 3d. for the working 

of their traffic, or more than £3600 a week, Of this amount the 
Midland received £170,678 9s. 4d. 

Tue old “John Bull,” the first locomotive ever run on the 
Camden and Amboy Road, which has been laid up at the Borden- 
town shops for many years, is being put in running order again 
and will be sent to the Centennial next rear. It was built by 
Robert Stephenson over forty years ago, has 12in. by 20in. cylinders, 
one pair 4itt. drivers, and weighs about twelve tons. 

A MEETING of landed proprietors, ironmasters, and ore and coal 
wroducing firms of West Cumberland was held on the 8th inst. at 
Vorkington. The freighters of the district have often complained 

to the London and North-Western and local railway companies as 
to the inefficient service and excessive rates charged on mineral and 
other traffic, and the meeting passed a resolution to the effect that 
additional local lines were necessary. A committee was appointed 
to prepare a scheme with a view to an application to Parliament in 
the ensuing session. 

TuE whole of the material of the Tasmanian main line has now 
been landed in the colony, and the trifling amount of work remain- 
ing unfinished being perfectly straightforward, it is hoped that the 
engineer has allowed ample time in his estimate that the line can 
be completed at the end of this year, The four years allowed in 
the contract with the Government for the construction of the 
works will not expire before the 15th March next. — The statistics 
of the colony show a steady advance since the railway was com- 
menced, especially as regards the imports and exports, indicating 
an improved trade. 

Tue Brazilian Government have under favourable consideration a 
project by Mr. Bucknall for connecting the north and south railway 
system of the empire with the capital, by a tunnel under the narrow 
entrance to the bay of Rio de Janeiro between the capital and the 
submarine city of Nitheloy, a distance of about two miles. The pre- 
liminary investigations clearly demonstrate the practicability of the 
undertaking ; and its important bearing on the future of the country 
will be apparent to those acquainted with the commerce, railwa; 
system, and to phy of that part of the empire. Mr. Peter W. 
Barlow, C.E., left for Rio by the steamer of 24th ult., commissioned 
to conduct the survey and prepare the necessary plans and estimates. 

Tue Midland Railway Company are now constructing a line 
directly communicating between Birmingham and the North, and 
Walsall. Its length will be twelve miles from point to point, but 
two forks, which have also to be laid, will add another two miles. 
Commencing at Water Orton for the North trains, and at Castle 
Bromwich Station for Birmingham and the southern traffic, the 
line will terminate by joining the Wolverhampton and Walsall 
Railway a short distance from Walsall Station, a branch connecting 
itself with the Cannock and Rugeley line. There are engineering 
difficulties to be surmounted, but it is oes that they are not of 
a particularly awkward character. Though the practical work was 
only begun at the end of March, yet it is believed that the line 
will be completed d ber. In the labour of construction 
there are employed 950 men, with 100 horses and three locomotives. 
Mr. John Addison, of Delahay-street, Westminster, who carried 
out the works of the Wolverhampton and Walsall Railway, is the 
engineer ; and the contrector is Mr. Joseph Firbank, of St. Julien’s, 
Newport, Mon., who has effected many works for the Great 
Northern Railway Company. 

THE Altoona (Pa.) Tribune of recent date says: ‘‘There were 
recently built at the car shops of the Pennsylvania Railroad 
Company, in this city, three postal cars, under the following 
circuinstances :—The order for the cars was given at the shops on 
Saturday, August 28; the following Wednesday afternoon all were 
erected and had received acoatof paint. On the Monday following 
the cars were completed inside and out, with the exception of the 
outside painting. This, however, was finished, and the cars ready 
to proceed to destination on Friday evening, and left for Jersey City 
the next morning, Sept. 11, as second section of day express, running 
to Harrisburg, a distance of 132 miles, in 3 hours and 26 minutes 
without a stop, from thence proceeding to their destination with- 
out detention, none of the journals having heated, evidencing that 
the work was not only quickly but well done. During the same 
interval three cars were overhauled and fitted for the purpose of 
acting as tenders to the distributing cars. The postal cars are 64}ft. 
long, 9ft. 4in. wide. The interior arrangement consists of numerous 
distributing pigeon holes of different sizes, the smaller ones num- 
bering 700 to each car, and are fitted with reversible bottoms with 
labels on each end, the case being made of pine, faced with black 
walnut. The other boxes are rand arranged so that when full 
the contents can be taken out from the back. There is also an 
office in each car, containing a writing desk, and chairs which are 
convertible into a bed, if needed. The foregoing, in ti 











NOTES AND MEMORANDA, 


AccorDING to Wagner’s J'echnologie Chimique, 120 tons of 
bromine are now manufactured annually—50 in Germany, 50 in 
America, 15 ir Scotland, and 5 in France. 

THE annual rate of mortality, according to the most recent weekly 
return in Calcutta, was 31; Bombay, 23; Madras, 33; Paris, 22 ; 
Brussels, 21; Amsterdam, 24; Rotterdam, 25; The Hague, 21; 
Copenhagen, 26; Christiania, 17; Berlin, 31; Hamburg, 23; 
Breslau, 26; Munich, 40; Vienna, 21 ; Buda-Pesth, 37; Rome, 31; 
Naples, 33; Turin, 16; Florence, 28; Alexandria, 42 ; New York, 
32; Brooklyn, 29; and Philadelphia, 20. 

ACCORDING to a return from the Administrators of the Public 
Libraries of Paris, the National Library now possesses 1,700,000 
printed volumes, 80,000 manuscripts, 1,000,000 engravings and 
maps, and 120,000 medals and coins; the library of the Arsenal, 
20,000 volumes and 8000 manuscripts ; the library of the Sorbonne, 
80,000 volumes; the library of the School of Medicine, 35,000 
volumes ; the Library Mazarin, 200,000 volumes, 4000 manuscripts, 
and 800 models of Pelasgian monuments; and the Library Ste. 
Géneviéve 160,000 volumes and 35,000 manuscripts. 

THE Warehouseman states, on the authority of a native paper, 
that the producers of silkworm eggs in Japan have formed them- 
selves into companies, for the pw of regulating the supply of 
the present season. The heads of these companies have resolved 
that the supply of cards of the eggs should be limited to 1,730,000, 
one-half being for exportation and the other half for home pro- 
duction. This quantity, after some consideration. was reduced to 
1,500,000; but it is thought this intelligence may be somewhat 
incorrect in detail, and more exact news is expected. 

M. De Saint Rosert, inan article from his pen in the Rerue 
Scientifique, gives the following calculation of the efficiency of a 
rifled cannon, the diameter of the bore of which is 7°5 centimetres— 
3in.—the shell of which weighs about 37 kilogrammes—8*3 lb.—and 
the firing charge of which is 0°55 kilogramme—1} Ib, It may thus 
be estimated :—Experiment has shown that the velocity of the shell 
when it leaves the mouth of the cannonis about 400 metres—1300ft.— 
ver second, The height from which the projectile would have to 

all to acquire this velocity is 8158 metres—26,800ft. Consequently 
the work actually done by the powder is equal to 30°185 kilogram- 
metres—219,000 foot-pounds. On the other hand, Bunsen and 
Schischkoff have found by direct experiment that the heat evolved 
by the combustion of akilogramme of gunpowder is equal to 619° 
calories. Hence the heat evolved by the above charge of 0°55 
kilogramme is ejual to 34077 calories. The mechanical work corre- 
sponding to thisamount of heat is 144,798 kilogrammetres— 1,050,000 
foot-pounds. Comparing this, which is the possible mechanical 
work, with the actual work done on the projectile as given above, 
the ratio is 0°208 for the effectiveness of the cannon ; that is to say, 
about 21 per cent. 

Le Havre of the 23rd ult. gives the following account of some 
interesting experiments which took place at Havre on that date in 
connection with a new and rapid tanning process :—‘‘ A numerous 
concourse of merchants, brokers, manufacturers, &c., assembled at 
the Salle Saint Cécile to-day to witness some experiments in 
unhairing and tanning by the Montoison process, Dr. Limon, of 
Manchester, superintended the proceedings. A variety of skins 


the old skins of sheep and goats burnt and hardened by the sun of 
the tropics. There was, of course, some difference in the treat- 
ment of each kind, more time being required to unhair the dry 
hard skin than that fresh from the abattoir. A short time was 
occupied in preparing the skins for the unhairing chemical by 
soaking them in hot water. Subsequently they received two coats 
of a pasty liquid on the inside, and were piled up, inside to inside, 
to undergo the action of the compositi Many q were put 
in relation to the process, the reply to one of these being that the 
skin could bear the action of the composition for two entire days 
without being at all injured. After the skins had been soaked for 
a short time the wool came from them absolutely intact, and 
quite equal to that shorn from the living animal. The manner in 
which the wool came away from the skin by a touch of the hand 
created iderable astonishmen t. In a few seconds the skins 
were dipped in two special baths to neutralise the unhairing com- 
position, and the afternoon was devoted to tanning experiments, 
which proved the invention to be a complete success. Many com- 
petent gentlemen did not hesitate in declaring their opinion that 
| the rapidity of the process was little short of marvellous, and that 

the leather produced under it was to all appearance fully equal to 


” 








that produced by the tedious methods now employed. 

A NEw fossil resin—says the Socicty of Arts Journal—has been 
discovered in Bukovina, Austria, to which the name of Schraufite 
has been given. According to a communication from the Baron 
de Schréckinger this resin is found in the neighbourhood of the 
village of Wamma, and presents considerable] anal with the 
other kinds of the same substance which occur in Galicia, South 
Austria, and Bohemia. This Schraufite of Wamma is met with in 
a stratum of schistose sandstone, traversing the beds of petroleum 
of Ropianka, and the sandstones of Magura; it forms veins, the 
thickness of which vary from one to ten centimetres (0°4 to 4in.). 
The largest piece hitherto found is 16 centimetres long, 9 broad, 
and 8 thick (6} x34 x 3in.), and is deposited in the mineralogical 
collection of the Minister of Agriculture, Vienna. The hardness 
of this substance varies from 1 to 1°12. The fracture is con- 
choidal, but often lamellar; though turning in a lathe is out of the 





with closets, &c., make up the inside arrangements. The exteriors 
of the cars are painted white, varnished and lettered with gold leaf, 
the medallion in the centre containing a finely executed painting of 
the consulate seal of the United States. When it is taken into 
consideration that these cars are entirely different from any that 
have heretofore been built, and that the material had to be selected 
from the lumber yards and the plans made as the work progressed, 
we may safely say that it is a feat in car building without 
precedent.” 

IN consequence of a statement made by one of the principal 
officers of the Midland Railway Company, with reference to the 
collision at Kildwick, to the effect that the engine-driver of the mail 
train would have been able, with the means at his disposal, if 
travelling at the rate of 50 miles per hour, to stop his train in 400 
yards, certain brake experiments were made in the presence of 
Captain Tyler on the Derby, Castle Donnington, and Trent line, on 
the 21st ult. There were four trials. In the first of these experi- 
ments all available means were used to stop the train, viz., tender 
brake and one guard’s van brake at rear of train 2 sand used, 
and engine reversed and steam against it, with the Le Chatelier ta: 
open. The gradient was level; the train, the total weight of whic 
was 102 tons 7 cwt. 2 qr., was running at the rate of 49°) miles 
per hour when the brake was applied. The result was that 54 seconds 
were occupied in stopping the train, which after the application of 
the brake ran a distance of 807 yards. In the second experiment 
all available means were used except reversing the engine; gradient 
1 in 330 up and level; speed 49°9 miles; time occupied, 60 seconds ; 
distance run, 843 yards. In the third experiment all available 
means were used, and when the engine was reversed, the regulator 
was allowed to remain wide open all the time; gradient, 1 and 220 
down; speed, 52°5 miles; time occupied, 55 seconds; distance run, 
867 yards. In the final experiment ali available means were used. 
When reversing the engine the steam was first shut off, then the 
lever pulled into back gear, and fhen steam was turned on again as 
in first experiment; gradient, level; speed 52°5 miles; time, 50 
seconds; distance run, 787 yards. The weather was fair, and the 
rails slightly greasy. Captain a in his report to the Board of 
Trade, states that the engine-driver of the mail train, who at 
present awaits trial on a charge of manslaughter, could not have 
acted so promptly as those who on the experimental train listened 
for the word of command. He adds that instead of 400 yards 800 
yards should have been stated as the distance in which, with the 
assistance of the guard, he could have stopped his train, 


question, some pieces are capable of being polished. The colour is 
purplish, sometimes degenerating toa duller hue. Pieces of the 
former colour contain 4} per cent. of hygroscopic water, a circum- 
stance which renders them friable, and consequently unfit for 
being worked. Pieces of the blood-red colour contain 95 per cent. 
of water, which they lose on being heated, at the same time 
assuming a blackish-brown tint. their structure is more compact, 
but they will not take a polish. Fusion takes place at 326 deg. 
Cent. (618°8 deg. Fah.), with a iderable disengagement of gas 
and the decomposition of the whole mass ; other resins all melt at 
270 deg. or 290 deg. Cent. (518 deg. or 554 deg. Fah.) Schraufite 
is but slightly soluble in alcohol, benzine, and chloroform, but 
entirely so in sulphuric acid; with caustic alkalies, it forms 
reddish-brown soaps, the colour of which is destroyed by chlorine 
gas. After distillation it leaves, as an ultimate residuum, a 
reddish-brown colophony, which, like that from amber yields 





with turpentine er the fat oils a very brilliant varnish. Quanti- 
tative analysis gives the following results :— 
GUNNER ce cc 20 cs ce 0s 0s ce te oe 78°81 
Hydrogen .. «2 «+. os of 8 © . 8°82 
Oxygen ee ce ee . oe 17°37 





100° 
Special experiments lead to the belief that this fossil resin is not 
similar to amber, but that it is a distinct substance. 

In a recent volume of the annals of the Forest Academy at 
Mariabrun, near Vienna, Professor W. F. Exner gives a novel and 
highly instructive analysis of the elasticity and strength of wood, 
its resist to splitting, and the theory of the use of the wedge, 
the axe, &c. The importance of these matters he shows to be very 
great, because great industries depend upon the facility with which 
wood can be split, and upon the applicability of certain kinds of 
wood. Having deduced a few simple formule to express the 
strength of woods and the power of the wedge, he developes a 
formula for the force with which an axe is handled, and shows what 
curve should be given to the face or cheek of the axe, in order to 
secure, under certain conditions, the least waste of power. By 
means of the formul he is able to demonstrate that the splitting 
efficiencies of the best axes made in America, Prague and Vienna, 
are to each other as 4°9 9°2 and 13°3 respectively ; and, applying 
his formule to the elaborate experiments of Nordlingen, he is able 
to deduce the absolute ease with which various woods can be 

lit. It will thus be seen that the American axe possesses nearly 
three times the efficiency of the Vienna axe, 








were experimented on, from the fresh skin of a calf just killed to | 
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Tue Alberta has received a new cutwater, and most of the injury 
which she sustained in the collision with the Mistietoe has been 
repaired; but there are no sigus that the suggestion= made at the 
inquest with respect to the position of the wheel anc the deck-house 





| on the bridge will be carried out, 








A new kind of hose rivet, made of the usual material, copper, has 
been brought out by Messrs. Merryweather and Sor«, fire-engine 
makers, London ; these rivets appear upon close examination to be 
far superior to those made in split dies, the latter have frequent 
a ‘‘fin” on the side of the rivet, as also under the head; this “‘ fin” 
must naturally weaken the hose, and the leather of which it is made 
during the riveting process. Messrs. Merryweather jound it neces- 
sary to introduce a superior class of rivet owing to the high pressure 
that their hose has to bear, when applied to their steam fire-engines, 
frequently not less than 150 lb. on the square inch. These rivets 
are manufactured by Messrs. Merryweather at their Lambeth 
factory, and at a considerably lower price than the split die rivets, 
at a rate of one million per working day, and in addition to the 
solid die rivets being without the fin, they are made with a true 
head, which is far from the case with the split die rivets. These 
rivets are also preferable for riveting bands for driving machinery. 


AN accident occurred at the Gun-wharf, Portsmouth, on Friday, 
which, though happily unattended with loss of life. might have 
ended fatally to a number of men, and shows the necessity of a 
more thorough examination of the Government plant. While the 
Princess Alice, one of the steamers belonging to the Portsmouth 
and Ryde Steam Packet Company, was having her boilers lifted by 
the crane on the wharf, the diagonal beam suddenly gave way, and 
the iron head, with numerous fragments, was precipitated on ’ 
the force being sufficient to break in about a foot of the boiler, the 
plates of which were § of an inch in thickness, About eight men 
were working on board the steamer at the time, but the suspicions 
of one of them being aroused as to the condition of the crane, he 
gave the alarm, and the whole escaped. The beam vas made of 
Italian oak, and on being examined the interior was found to be in 
a complete state of decay from dry rot. There are ~ number of 
similar antiquated cranes in the establishment, and it would be well 
if their condition was examined into. 


Tue Union Centrale de Beaux Arts Appliqués, of Parix, announces 
its intention of organising for next year a retrospective exhibition 
on a still larger basis than that which drew crowds to the Palais de 
l'Industrie last year. The programme of the coming exhibition will 
not be confined to a collection of artistic productions grouped in 
classes, but an attempt will be made to give the public as complete 
an idea as possible of the application of architect », sculpture, and 
painting to dwelling houses during past centuries. From the 
commencement of the eleventh to about the thirteenth, only 
drawings of public monuments are generally to be obtained. Of 
such the Administration of Beaux Arts has placed at the disposal of 
the committee for the exhibition a magnificent collection from the 
fourteenth to the eighteenth century. Each marked epoch will be 
illustrated by various rooms decorated in the then style, and 
furnished with real furniture, hangings, and ornaments of the 
period. The preliminary plans have been drawn up by MM. Parent 
and Perthes, and are to carried out by M. Lorain, architect. 
As was the case last year, there will be a collection of modern works 
of ornamental art in conjunction with the retrospective exhibition. 





A CORRESPONDENT of the Scientific American says that on 
August 28 a terrible explosion took place at the works of the 
Milburn Wagon Company at Toledo, Ohio, under the following 
circumstances: The shop is cleared of shavings by a system of 
pipes and pueumatic fans. The magazine was located in the 
boiler room, and was about 25x 10ft., and 28ft. high. Near the 
top of the magazine was a 20in. sheet iron pipe leading into the 
main chimney stack, and immediately under it was a second one, 
similar in all respects. These were used to take the fine dust ou 
of the magazine ; 6ft. below them were four 12in. pipes leading in 
to the furnaces, and entering under the grate bars. Thee fad 
valves to them, and were mostly kept closed. The works were 
running at the time of the occurrence ; and a fire had just been 
put in, and the door closed, when it “‘ kicked,” as the term is, and 
an explosion took place in the magazine, which completely 
wrecked the boiler room and magazine, tearing the roof off and 
blowing the wall down. Fortunately no one was injured. This 
should be a warning to wood workers not to have direct communi- 
cation between shaving magazines and furnaces, if fans are used, 
as few understand the explosive nature of the fine dust from wood- 
working machines. 

In order to stimutate research, experiment, and invention, and to 
promote the atlvancement of mining enterprise in Cornwall and 
Devon, Mr. G. L. Basset, of Tehidy, offers prizes under the follow- 
ing conditions :—1. For the discovery of a new mineral, in Cornwall 
or Devon, which is deemed likely to b cially ble, 
a prize of £50. An accurate analysis and a description of the ne 
physical properties and distinguishing characteristics of the mi 
to be given, specimens to be handed to the committee, and the 
locality and mode of occurrence to be distinctly described. 2, For 
the invention of a method hanical or ical—of i 
marketable, with commercial] advantage, ores of minerals predu 
in Cornwall or Devon, and hitherto regarded as worthless or of little 
value. The method to be clearly described, and specimens of the 
product in its several stages to be handed to the committee; or for 
the discovery of some new application of a mineral’substance alread: 
known to occur in Cornwall. or Devon, either by itself or in combi- 
nation, to some useful purpose, so as to render it of marketable 
value, or materially to enhance its value if already marketable to 
some extent—a prize of £100. The prizes to be awarded at the 
discretion and according to the judgment of a committee, consistin; 
of the president and hon. sec. of the Miners’ Association, an 
some other gentlemen to be nominated by Mr. Basset. com- 
munications on this subject must be addressed, in the first instance, 
to Mr. J. H. Collins, F.G.S8., hon. sec. of the Miners’ Association of 
Cornwall and Devon, 57, Lemon-street, Truro, 


Mr. JAMES HARRISON, superintendent of rates and surveys for 
the New York Board of Underwriters, has recently examined the 
hotels in that city ; in the course of his report he says: ‘ Of the 
69 hotels, 24 have frame Mansard roofs, 39 have wooden cornices, 
35 have unsafe gas brackets, 25 have unsafe steam pipes, 20 have 
unsafe flues or fireplaces, 49 have unsafe laundries or drying- 
rooms, 51 have uncovered lights in basements or wine cellars, 25 
have repair shops in the buildings, 32 have unprotected boilers, 26 
open elevators. Stairways are all open. Thirty-three of these 
hotels have four of these several defects. Not one hotel exists of 
this number but has one or more of these defects. . . . I 
scarcely need call your attention to the fact that these buildings 
range from five to seven stories in height, with tortuous passage- 
ways or halls, confusing to strangers under the most favourable 
circumstances, difficult of access to our fire department, and but 
few of them provided with appliances for extinguishing a fire, 
while the sparse provisions that are made would in most instances 
be useless, having no organised body to use them in case of emer- 
gency. Weare told that these buildings are carefully watched 
night and day by competent persons, A sad experience has taught 
the fire underwriters of New York the fallacy of placing entire 
dependence upon watchmen, however careful and trustworthy. I 
submit to you whether a danger removed is not preferable to a 
danger watched or guarded, however carefully? The corrections of 
many of these dangerous elements are clearly within the power of 
the owners or occupants. . . . Our surveyors can only advise ; 
no official power is delegated tothem. The general reply to their 
—— is: ‘ There is no necessity for us to spend this money 
while we can procure as much insurance as we want at satisfactory 
rates.’ Thepresent building lawisnot retroactive, and can only affect 
such buildings as are at present in course of construction or altera- 
tion, or may hereafter be erected. 











Rerwecpeeet a 











ZIMMERKRMAN’S PACKAGE 




















One of the few machines exhibited which really complied with 
the title of the Manchester Exhibition is Zimmerman’s package 
filling machine for pulverised materials, which has been designed 
to meet a want long felt by manufactusers of chocolate, cocoa, 
mustard, and other pulverised substances, by enabling them to 
dispense with a large amount of the labour requisite for weighing 
and filling packages by hand. The machine is a very ingenious 
one, but somewhat difficult to explain, but the accompanying draw- 
ing will, we hope, render the principle of construction intel- 
ligible to our readers. Fig. 1 is a side view, Fig. 2 a front 
view, Fig. 3 a plan, Fig. 4, plan of shutter plate at A, in which 
rest the brass cups to receive a measure; Fig. 5, longi- 
tudinal section of one of the measures ; Fig. 6, back view of the 
driving gear. The material to be filled into packages is put into 
the conical hopper A, where it is stirred up by the revolving 
knives k, k, these knives can be worked independently of the 
other parts of the machine. The material then passes down the 
cast iron spout b, Fig. 2, into the cylindrical case B, in which 
is another set of revolving knives c, Fig. 1. These revolving 
knives c spread the material equally in the cylindrical case B, 
so as to insure the eight measuring cups being equally filled. 
The capacity of these cups d, d, d, can be altered at will; this is 
effected by the set screw f, by which the distance apart of the 
plates ¢, e¢, carrying the measuring cups, can be altered. When 
it is desired to fill the cups, the lower lever, a, is moved to the 
right, thus shutting the cups at the bottom; the upper lever, , 
is moved to the left, thus opening the tops of the cups and 
allowing the material to fall into them ; when they are filled the 
lever g is turned back, closing the top of the cups. The table 
E is arranged to sustain a box D, of which several are required 
for each machine ; each of these boxes contains in the machine 
exhibited eight openings, to receive the empty bags and canisters 
to be filled. In order to get the greatest amount of work out of 
this machine, two boys or girls should be employed to serve it, 
one to place the empty packages into the box D, before it is 
placed on the table of the machine ; the other to attend to the 
filling of the parcels and the removal of the boxes. 

The table E can be set to any required height by means of the 
screw spindle § underneath it. The box D being placed in 
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position, it can be raised by turning the handle R, so that the 
lower conical ends of the measuring cups slightly enter the 
packages to be filled. The lever ais then drawn to the left, 
thus allowing the material to escape from the cups into the bags 
or canisters underneath. The lever G, Fig. 3, is then pulled to 
the right, thus causing the conical clutch H to turn; on this 
latter, projections 7, i, are cast, which coming in contact with 
the lever G, Fig. 1, impart to it a rocking motien, and being 
attached to the table E, communicate that motion to it, thus 
shaking the materials well into the parcels. In order to with- 
draw the filled parcels, it is necessary to lower the table again, to 
enable the tops of the parcels to pass under the measuring cups, 
and the box D removed from the machine, and another box con- 
taining empty bags to be inserted in its place. The whole process 
of filling one set of bags or canisters only requires the moving 
backwards and forwards once of each of the four levers; the 
time occupied by the operation is exceedingly small, and it can 
be repeated three or four times in a minute, supposing two boys 
to be occupied. Each op contain exactly the same 
quantity of materials, no d rises and no waste of material 
takes place. The machine was exhibited by Mr. Henry Simon, of 
Manchester. 








THAMES VALLEY Dratnace Act.—Mr. Grantham, C.E., the 
inspector appointed by the Inclosure Commissioners, will shortly 
hold meetings in Berkshire, Oxfordshire, Wiltshire, and Gloucester- 
shire, to make inquiries for declaring the jurisdiction of the 
commissioners appointed under this Act to extend to the limits 
proposed, constituting the district and districts boards, and fixing 
the number of commissioners to be elected by such district boards, 
and as to any other matters connected therewith, and also as to the 
propriety of any alterations. 


“ fre 4, prone gente MineE.—The Collector of the Port at Sitka, 

, recently made a report to the Treasury Department that a 
silver mine has been discovered in Alaska by a practical miner, 
whose report of the character and location of the mine was for- 
warded tothe Department. Since furnishing this information to the 
Department, the collector has reported that a party of Canadians, 
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| hearing of the existence of the mine, have located and erected a 


colony in its vicinity, and claiming that it is upon British territory, 
have applied to the Domini ‘authorities for an act of incorporation 
to enter upon its development. The collector is positive that the 
mine, which is represented to be immensely valuable, is beyond the 
western boun of British America, and clearly within the 
territory of the United States. The matter has been referred to 
the State Department for investigation. 

SuB-WEALDEN EXPLoRATION.—From the thirteenth quarterly 
report just issued, it appears that another effort is to be made to 
reach a depth of 2000ft. The engineer has reported favourably on 
the ibility of completing that distance by attaching a crown to 
the 3in. tubes, and after boring to 1824ft. to recommence with a 2}in. 
crown. The hon. secretary, Mr. Willett, writes—‘‘ The Sub-Wealden 
exploration is, therefore, awakened again into existence, and it 
hopes to bring to daylight the nature of deeper strata yet unknown. 

at these are would only be idle guessing. Ifa ridge of old rocks 
be within 2000ft. we shall probably yet be able to announce its true 
place in the geological series. The difficulty is not one of finance, 
nor is it likely that the skill of the engineers or the excellence of 
the boring machinery will fail us.” The financial statement shows 
that the contractors have been paid £1171 since last quarter, and 
that the present balance is £309. In addition to the promise of 
another £100 on 2000ft. being reached, the Duke of Devonshire has 
aid £100 since last report, in lieu of his promised £50. Among the 
ons sums received this quarter also are the following :—Lords 
Commissioners of the Treasury, £700; Mr. E. Easton, C.E., £100; 
and Mr. C. Leaf, £100. The result of the last three months’ work 
is summarised as follows :—Diameter of bore on July 13, 3in.; depth 
reached at that date, 1546ft.; bored since, with 3in. crown, 128ft.; 
lined with 3in. tubes, 537ft.; commenced with 24in. crown, A’ 
9; strata traversed since, 150ft.; base of Kimmeridge clay reached 
at 1760ft.; oolitic strata traversed, 64ft.; maximum temperature 
recorded, 72 d Fahrenheit ; depth reached with thermometer, 
1640ft.; total depth attained, 1824ft.; 3in. tubes extracted since, 
537ft. The original problem—viz., ‘‘ An inquiry as to whether or 
not palozoic rocks might be found at a depth variously estimated 
at from 700ft, to 1700ft,” has thus been solved in the negative, and 
geological science has been advanced in the locality one-third of a 
mile towards the earth’s centre. Mr. Willett concludes his report 
by stating that should the work be continued more than another 
three months he shall be unable to continue the office of honorary 
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MACHINERY AT THE ROYAL AQUARIUM, WESTMINSTER. 


| MESSRS, LEETE, EDWARDS, AND NORMAN, EUSTON ROAD, LONDON, ENGINEERS. 
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ADDRESS TO THE MATHEMATICAL AND 
PHYSICAL SECTION OF THE BRITISH ASSO- 
CIATION. 

By Prof. Ba.eour Srewart, M.A., LL.D., F.R.S., President of 

the tion. 

Srvce the last meeting of the British Association science has had 
to mourn the loss of one of its pioneers in the death of the veteran 
astronomer Schwabe, of Dessau, at a good old , not before he 
had faithfully and honourably finished his work. In truth this 
work was of such a nature that the worker could not be expected 
long to survive its completion. It is now nearly fifty years since 
he first began to produce daily sketches of the spots that appeared 
upon the sun’s surface. Every day on which the sun was visible, 
and such days are more frequent in Germany than in this country, 
with hardly any intermission for forty years, this laborious and 
venerable » den made his sketch of the solar disc. At length 
this unexampled perseverance met with its reward in the discovery 
of the periodicity of sun-spots, a phenomenon which very speedily 
attracted the attention of the scientific world. Itis not easy to 
overrate the importance of the step gained when a periodicity was 
found to rule these solar outbreaks. A priori, we should not have 
expected such a phenomenon. If the old astronomers were per- 

lexed by the discovery of sun-spots, their successors must have 

— equally perplexed when they ascertained their periodicity. 

For while all are ready to acknowledge periodicity as one of the 

natural conditions of terrestrial phenomena, yet every one is inclined 

to ask what there can be tocause it in the behaviour of the sun 
himself. Manifestly it can only have two possible causes, It must 
either be the outcome of some strangely hidden periodical cause 
residing in the sun himself, or must be produced by external bodies 
such as planets, acting how in their varied positions on the 
atmosphere of the sun. But whether the cause be an internal or 
external one, in either case we are completely ignorant of its 
nature. We can'easily enough imaginea cause operating from the sun 
himself and his relations with a surrounding medium to produce 

at disturbances on his surface, but we cannot easily imagine why 
disturbances so caused should have a periodicity. On the other 
hand we can easily enough attach angen ten, As any effect caused 
by the planets, but we cannot well see why bodies comparatively so 
insignificant should contribute to such very violent outbreaks as we 
now know sun-spots to be. If we look within we are at a loss to 
account for the periodicity of solar disturbances, and if we look 

Se we are equally at a loss to account for their magnitude. 

ut since that within the sun is hidden from our view, it cannot 
surely be considered blameworthy if astronomers have directed 
their attention to that without, and have endeavoured to connect 
the behaviour of sun-spots with the positions of the various 
planets. 

Stimulated, no doubt, by the success which had attended the 
labours of Schwabe, an English astronomer was the next to enter 
tue field of solar research. The aim of Mr. Carrington was, how- 
ever, rather to obtain accurate records of the position, the sizes, 
and the shapes of the various —— than to make a very ex- 
tensive and long-continued series of observations. He was aware 
that a series at once very accurate and very extended is beyond 
the power of a private individual, and can only be undertaken by 
an established institution. Nevertheless each sun-spot that made 
its appearance during the seven years extending from the beginning 
of 1854 to the end of 1860 was sketched by Mr. Carrington with the 
greatest possible accuracy, and had alsoits heliographic positions— 
that is to say, its solar latitude and longitude—accurately deter- 
mined. One of the most prominent results of Mr. Carrington’s 
labours was the discovery of the fact that sun-spots appear to have 
a proper motion of their own, those nearer the solar equator mov- 
ing faster thanthose more remote. Another was the discovery of 
changes apparently periodical affecting the disposition of spots in 
solar latitude. It was already known that sun-spots confined them- 
selves to the sun’s equatorial regions, but Mr. Carrington 
showed that the region affected was liable to periodical elongations 
and contractions, although his observations were not sufficiently ex- 
tended to determine the exact length of this period. Before Mr. 
Carrington had completed his seven years’ labours, celestial photo- 
graphy had been introduced by Mr. Warren De La Rue. Com- 
mencing with his private observatory, he next persuaded the Kew 
Committee of the British Association to allow the systematic 

hotography of the sun to be carried on at their observatory under 
bis superintendence, and in the year 1862 the first of a ten years’ 
series of solar photographs was begun. Before this date, however, 

Mr. De La Rue had ascertained, by means of his photoheliograph, 

on the occasion of the total eclipse of 1860, that the red promi- 

nences surrounding the eclipsed sun belong, without doubt, to our 
luminary himself. 

The Kew observations are not yet finally reduced, but already 
several important conclusions have been obtained from them by 
Mr. De La Rue and the other Kew observers. In the first place 
the Kew photographs confirm the theory of Wilson that sun-spots 
are phenomena the dark portions of which exist at a level consider- 
ably beneath the general surface of the sun—in other words, they 
are hollows or pits, the interior of which is of course filled up with 
the solar atmosphere. The Kew observers were likewise led to 
associate the low temperature of the bottom of sun-spots with the 
downward carriage of colder matter from the atmosphere of the sun, 
while the upward rush of heated matter was supposed to account 
for the faculz or bright patches which almost invariably accompany 

ts. In the next place. the Kew observers, making use not only 
of the Kew series but of those of Schwabe and Carrington, which 
were generously placed at their disposal, have discovered traces of 
the influence of the nearer planets upon the behaviour of sun-spots. 

This influence appears to be of such a nature that spots attain their 

maximum size when carried by rotations into positions as far as 

possible remote from the influencing planet—that is to say, into 
positions where the body of the sun is between them and the planet. 

There is also evidence of an excess of solar action when two influ- 





defied the telescope gave indications of incandescent hydrogen gas. 
It was also found by this observer that the proper motions of some 
of the fixed stars ip a direction to or from the earth might be 
detected by means of the displacement of their spectral lines, a 
principle of research which was first enunciated by Fizeau. 
Hitherto in such applications of the spectroscope, the body to be 
examined was viewed as a whole. It had not yet been attempted 
to localise the use of this instrument so as to examine particular 
districts of the sun, as for instance a sun-spot, or the red flames 
already proved by De La Rue to belong to our luminary, This 
application was first made by Mr, Lockyer, who, in the year 1865, 
examined a sun-spot spectroscopically, and remarked the greater 
thickness of the lines in the spectrum of the darker portion of the 
spot. Dr. Frankland had previously found that thick spectral 
lines correspond to great pressure, and hence the inference from 
the greater thickness of lines in the umbra of a spot is, that this 
umbra or dark portion is subject to a greater pressure—that is to 
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structures which cannot be disassociated by any terrestrial means ; 
in other words, the question has been raised, whether our so-called 
elements are really elementary bodies. A third question is of 
geological interest. It has been asked whether a study of the 
solar atmosphere may not throw some light upon the peculiar con- 
stitution of the upper strata of the earth’s surface, which are 
known to of less density than the average interior of our 

lanet. If we have learned to be independent of total eclipses as 
‘ar as the lower portions of the solar atmosphere are concerned, it 
must be confessed that as yet the upper portions —the outworks of 
the sun—can only be successfully approached on these rare and 
precious occasions, Thanks tothe various Government expeditions 
despatched by Great Britain, by the United States, and by several 
continental nations—-thanks, also, to the exertions of Lord 
Lindsay and other astronomers—we are in the possession of 
definite information regarding the solar corona. In the first place, 
we are now absolutely certain that a large rt of this appendage 
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say, it exists below a greater depth of the solar atmosphere than 
the general surface of the sun. Thus the results derived from the 
Kew photoheliograph and those derived from the spectroscope were 
found to confirm each other. Mr, Lockyer next caused a powerful 
instrument to be constructed for the purpose of viewing spectro- 
scopically the red flames round the sun’s border, in the hope that 
if they consisted of ignited gas the spectroscope would disperse, 
and thus dilute and destroy the glare which prevents them from 
being seen on ordinary occasions. Before this instrument was quite 
ready, these flames had been analysed spectroscopically by Capt. 


occurring in India, and they were found to consist of incandescent 
gas, most probably hydrogen. But the latter of these observers, 
M. Janssen, made the important observation that the bright lines 
in the spectrum of these flames remained visible even after the 
sun had reappeared, from which he argued that a solar eclipse is 
not necessary for the examination of this region. Before infor- 
mation of the discovery made by M. Janssen had reached this 
country, the instrument of Mr. Lockyer had been completed, and 
he also found that by its means he was able to analyse at leisure 
the composition of the red flames without the necessity of a total 
eclipse. An atmosphere of incandescent hydrogen was found to 
surround our luminary, into which, during the greater solar storms, 
sundry metallic vapours were injected—sodium, magnesium, and 
iron, forming the three that most frequently made their appear- 
ance, 

Here we come to an interesting chemical question. It had been 
remarked by Maxwell and by Pierce as the result of the molecular 
theory of gases that the final distribution of any number of kinds 
of gas in a vertical direction under gravity is such that the density 
of each gas at a given height is the same as if all the other gases 
had been removed, leaving it alone. In our own atmosphere the 
continual disturbances prevent this arrangement from taking place ; 
but in the sun’s er.ormously extended atmosphere (if, indeed, our 
luminary be not ‘early all gaseous) it appears to hold, inasmuch as 
the upper portion of this atmosphere, dealing with known elements, 
apparently coasists entirely of hydrogen. Various other vapours 
are, however, as we have seen, injected from below the photosph 





unmistakeably belongs to our luminary, and in the next place, we 
know that it consists, in part at least, of an ignited gas giving a 
peculiar spectrum, which we have not yet been able to identify 
with that of any known element. The temptation is great to 





Herschel, M. Janssen, and others on the occasion of a total eclipse | 


associate this spectrum with the presence of something lighter than 
| hydrogen, of the nature of which we are yet totally ignorant. A 
| peculiar physical structure of the corona has likewise been 
suspected. On the whole, we may say that this is the least known, 
| while it is perhaps the most interesting region of solar research ; 
most assuredly it is well worthy of further investigation. 

If we now turn our attention to matters nearer home, we find 
that there is a difficulty in grasping the facts of terrestrial 
| meteorology no less formidable than that which assai)s us when we 
| investigate solar outbreaks. The latter perplex us because the sun 
| is so far away, and because also his conditions are so different from 

those with which we are here familiar; while on the other hand, 
the former perplex us because we are so intimately mixed up with 
| them in our daily lives and actions; because, in fact, the scale is 
so large and we are so near. The result has been that until quite 
recently our meteorological operations have been conducted by a 
band of isolated volunteers, individually capable and skilful, but 
from their very isolation incapable of combining together with 
advantage to prosecute a scientific campaign. Of late, however, 
we have begun to perceive that if we are to make any advance in 
this very interesting and_ practical subject, a different method 

must be pursued, and we have already reaped the first fruits of a 
| more enlightened policy ; already we have gained some knowledge 
| of the constitution and habits of our atmosphere. The researches 

of Wells and Tyndall have thrown much light on the cause of dew. 
Humboldt, Dove, Buys Ballot, Jelinek, Quetelet, Hansteen, 
Kupffer, Forbes, Welsh, Glaisher, and others have done much to 
give us an accurate knowledge of the distribution of terrestrial 
temperature, Great attention has likewise been given to the rain- 
fall of Great Britain and Ireland, chiefly through the exertions of 
one individual, Mr. G. J. Symons. To Dove we are indebted for 
the law of rotation of the wind, to Redfield for the spiral theory of 
cyclones, to Francis Galton for the theory of anti-cyclones, to 
Buchan for an investigation into the disposition of atmospheric 





r of great disturbances ; 
and Mr. Lockyer has asked the question, whether we have not 
here a true indication of the relative densities of these various 
vapours derived from the relative heights to which they are injected 
on such occasions. This question has been asked, but it has not 
yet received a definite solution ; for chemists tell us that the vapour 
densities of some of the gases injected into the sun’s atmosphere 
on the occasion of disturbances are, as far as they know from ter- 
restrial observations, different from those which would be indicated 
by taking the relative heights attained in the atmosphere of the 
sun. Mr. Lockyer has attempted to bring the question a step 
nearer to its solution by showing that the vapours at the tempera- 
ture at which their vapour densities have been experimentally 
determined are not of a similar molecular constitution, whereas in 
the sun we get an indication from the fact that all the elements 
give us line spectra, that they are in similar molecular states. 
Without, however, attempting to settle this question, I may remark 
that we have here an interesting example of how two branches of 
science, physics and chemistry, meet together in solar research. 

It had already been observed by Kirchhoff that sometimes one 
or more of the spectral lines of an elementary vapour appeared to 
be reversed in the solar spectrum, while the other lines did not 
experience reversal. Mr. Lockyer succeeded in obtaining an expla- 
nation of this phenomenon. This explanation was found by means 
of the method of localisation already mentioned. Hitherto, when 
taking the spectrum of the electric spark between the two metallic 
poles of a coil, the arrangements were such as to give an average 
spectrum of the metal of these poles ; but it was found that when 
the method of localisation was employed, different portions of the 
spark gave a different number of lines, the regions near the ter- 
minals being rich in lines, while the midway regions give com- 
paratively few. If we imagine that in the midway regions the 
metallic vapour given off by the spark is in a rarer state than that 
near the poles, we are thus led to regard the short lines which 
cling to the poles as those which require a greater density or near- 
ness of the vapour particles before they make their appearance ; 
while on the other hand, those which extend all the way between 
the two poles come to be regarded as those which will continue to 
make their appearance in vapour of great tenuity. 

Now it was remarked that these long lines were the very lines 
which were reversed in the atmosphere of the sun. Hence when 
we observe a single coincidence between a dark solar line and the 
bright line of any metal, we are further led to inquire whether this 
bright line is one of the long lines which will continue to exist all 
the way between two terminals of that metal when the spark 
passes. If this be the case, then we may argue with much proba- 
bility that the metal in question really occurs in the solar atmo- 
sphere ; but if, on the other hand, the coincidence is merely between 
a solar dark line and a short bright one, then we are led to imagine 
that it is not atrue coincidence, but something which will probably 
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ential planets come near together. But although iderable 
light has thus been thrown on the periodicity of sun-spots, it ought 
to be borne in mind that the cause of the remarkable period of 
eleven years and a quarter, originally discovered by Schwabe, has 
not yet been properly explained. he Kew observers have like- 
wise discovered traces of a peculiar oscillation of spots between the 
two hemispheres of the sun, and finally their researches will place 
at the command of the observers the data for ascertaining whether 
centres of greater and lesser solar activity are connected with 
certain heliocentric positions. 

While the sun’s surface was thus being examined both telesco- 
pically and photographically, the spectroscope came to be employed 
as an instrument of research. It had already been surmised by 
Professor Stokes that the vapour of sodium at a comparatively low 


d r on further examination. This method has already 
afforded us a means of determining the relative amount of the 
various metallic vapours in the sun’s atmosphere. Thus, in some 
instances all lines are reversed, whereas in others the reversal 
extends only to a few of the longer lines. 

Several new metals have thus been added to the list of those pre- 
viously detected in the solar atmosphere; and it is now certain 
that the vapours of hydrogen, potassium, sodium, rubidium, 
barium, strontium, calcium, magnesium, aluminium, iron, manga- 
nese, chromium, cobalt, nickel, titanium, lead, copper, cadmium, 
zinc, uranium, cerium, vanadium, and palladium occur in our 
luminary. I have spoken hitherto 7 of telescopic spectroscopy ; 
re has been found capable of performing the same 
good service towards the compound instrument consisting of the 





temperature forms one of the constituents of the solar atmosphere, 
inasmuch as the dark line D in the spectrum of the sun coincides 
in position with the bright line given out by incandescent sodium 
vapour. This method of research was greatly extended by Kirch- 
hoff, who soon found that many of the dark lines in the solar 
trum were coincident with the bright lines of sundry incan- 
escent metallic vapours, and a good beginning was thus made 
towards ascertaining the chemical constitution of the sun. The 
new method soon brought forth further fruit when applied in the 
hands of Huggins, Miller, Secchi, and others, to the more distant 
heavenly bodies. It was speedily found that the fixed stars had 
constitutions very similar to that of the sun. But a peculiar and 
unexpected success was attained when some of the nebulw were 
examined spectroscopically. To-day it seems (so rapidly has know- 
ledge Pee very much like recalling an old superstition to 
remind you that, until the advent of the spectroscope, the irre- 
solvable nebule were considered to be gigantic and remote clusters 
of stars, the individual members of which were too distant to be 
separated from each other even with a telescope like that of Lord 
Rosse. But Mr. Huggins, by means of the spectroscope, soon found 
that this was not the case, and that most of the nebule which had 


pe and its attached spectroscope, which it had previously 
been known to perform towards the telescope alone. It is of no 
less importance to secure a permanent record of spectral peculiari- 
ties than it is to secure a permanent record of telescopic appear- 
ances. This application of photography to spectrum observations 
was first commenced on a sufficient scale by Mr. Rutherford, of 
New York, and already promises to be one of the most valuable 
aids in solar inquiry. 

In connection with the spectroscope I ought here to mention the 
names of Respighi and Secchi, who have done much in the exami- 
nation of the solar surface from day to day. It is of great 
importance to the advancement of our knowledge, that two such 
competent observers are stationed in a country where the climate 
is so favourable to continued observation. The examination of the 
sun’s surface by the spectroscope suggests many interesting 
questions connected with other branches of science. One of these 
has already been alluded to. I may mention two others put by 


Mr. Lockyer, premising, however, that at present we are hardly in 
a position to reply to them. It has been asked whether the very 
high temperatures of the sun and of some of the stars may not be 
sufficient to produce the disassocistion of those molecular 
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ressure which preceeds peculiar types of weather, to Stevenson 
‘or the conception of barometric gradients, to Scott and Meldrum 
for an acquaintance with the disposition of winds which frequently 
precedes violent outbreaks; and to come to the practical applica- 
tion of laws, we are much indebted to the late Admiral Fitzroy 
and the system which he greatly helped to establish for our 
telegraphic warnings of coming storms. 

Again, the meteorology of the ocean has not been forgotten. 
The well-known name of Maury will occur to every one as that of 
a pioneer in this branch of inquiry, Fitzroy, Leverrier, Meldrum, 
Toynbee, and others have likewise done much; and it is under- 
stood that the meteorological offices of this and other maritime 
countries are now busily engaged upon this important and 
practical subject. Finally, the movements of the ocean and the 
temperatures of the oceanic depths have recently been examined 
with very great success in vessels despatched by her Majesty's 
Government ; and Dr. Carpenter hey ~ this means been able to 
throw great light upon the convection-currents exhibited by that 
vast body of water which girdles our globe. It would be out of 
place to enter here more minutely into this large subject, and 
already it may be asked what connection has this with that part of 
the address that went before it. There are, however, strong 
grounds for supposing that the meteorology of the sun 
and that of the earth are intimately connected together. 
Mr. Broun has shown the existence of a meteorological period con- 
nected apparently with the sun’s rotation, five ive years’ 
observations of the barometer at Singapore all giving the period of 
25°74 days. Mr. Baxendell, of Manchester, was, I believe, the 
first to show that the convection-currents of the earth appear to be 
connected somehow with the state of the sun’s surface as regards 
spots; and still more recently Mr. Meldrum, of the Mauritius 
observatory, has shown, by a laborious compilation of ships’ logs, 
and by utilising the meteorological records of the island, that the 
cyclones in the Indian Ocean are most frequent in years when 
no are most sunspots. He likewise affords us grounds for 
supposing that the rainfall, at least in the tropics, is greatest in 
years of maximum solar disturbance. M. — has found a 
similar connection in the case of the West Indian hurricanes ; and 
finally, Piazzi Smyth, Stone, Képpen, and, still more recently, 
| Blandford, have been able to bring to light a cycle of terrestrial 

temperature having apparent reference to the condition of the sun. 
| Thus we have strong matter-of-fact grounds for presuming a con- 
nection between the meteorology of our luminary and that of our 
planet, even although we are in complete ignorance as to the exact 
| nature of this bond. If we now turn to terrestrial magnetism the 
same connection becomes apparent. Sir Edward Sabine was the 
| first to show that the disturbances of the magnetism of the earth 
are most violent during years of maximum sunspots. Mr. Broun 
has shown that there is Sowtes areference in magnetic phenomena 
to the period of the sun’s rotation about his axis, an observation 
recently confirmed by Hornstein; and still more recently Mr. 
Broun has shown that the moon has an action upon the earth’s 
magnetism, which is not altogether of a tidal nature, but depends, in 
part at least, upon the relative position of the sun and moon. 
must trust to your forbearance if I now venture to bring forward 
considerations of a somewhat speculative nature. We are all 
familiar with the generalisation of Iladley; that is to say, we 
know there are under currents sweeping along the surface of the 
earth from the poles to the equator, and upper currents sweeping 
| back from the equator to the poles, We are likewise aware that 
these currents are caused by the unequal temperature of the earth; 
they are in truth convection-currents, and their course is deter- 
mined by the positions of the hottest and coldest parts of the 
earth’s surface. We may expect them, therefore, to have a 
| reference not so much to the geographical equator and poles as to 
the hottest and coldest regions. In fact we know that the equa- 
torial regions into which the trade-winds rush and from which the 
anti-trades take their origin, have a certain annual oscillation 
depending upon the position of the sun, or, in other words, upon 
the season of the year. We may likewise imagine that the region 
into which the upper currents pour themselves is not the geogra- 
phical pole, but the pole of greatest cold. 

In the next place, we may imagine that these currents, as far as 
regards a particular place, have a daily oscillation. This has, I 
believe, been proved as regards the lower currents of trade winds, 
which are more powerful during the day than during the night, 
and we may therefore expect it to hold good with regard to the 
upper currents or anti-trades; in fact, we cannot go wrong in sup- 
posing that they also, as s any particular place, exhibit a 

ily variation in the intensity with which they blow. 

Again, we are aware that the earth is a magnet. Let us not 
now concern ourselves about the origin of its magnetism, but rather 
let us take it as itis. We must next bear in mind that rarefied 

















air is a good conductor of electricity; indeed, according to recent 
experiments, an extremely good conductor. The return tradeg 
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ustorial regions to the poles of 


that pass above from the hotte 
cold, consisting of moist rarefied air, are, therefore, to be regarded 


set himself to promote observational inquiries, whether in 
meteorology or magnetism. He has first to obtain with great 





in the light o' ~ conductors crossing lines of magnetic force ; 
we may, therefore, expect them to be the vehicle of electric 
currents. Such electric currents will, of course, react on the 
magnetism of the earth, Now, since the velocity of these upper 
currents has a daily variation, their influence, as exhibited at any 
place upon the magnetism of the earth, may be expected to have a 
daily variation also, 

The question thus arises, Have we possibly here a cause which 
may account for the well-known daily magnetic variation ? Are 
the peculiarities of this variation such as to correspond to those 
which might be expected to belong to such electric currents? I 
think it may be said that, as far as we can judge, there is a likeness 
of this kind between the peculiarities of these two things; but a 
more prolonged scrutiny will, of course, be essential before we can 
be absolutely certain that such currents are fitted to produce 
the daily variation of the earth’s magnetism. Besides the 
daily — | yearly periodic changes in these upper convection cur- 
rents, we should also expect occasional and abrupt changes form- 
ing the counterparts of those disturbances in the lower strata 
with which we are familiar; and these may be expected in like 
manner to produce non-periodic occasional disturbances of the 
magnetism of the earth. Now, it is well known that such dis- 
caleanene do occur, and, further, that they are most frequent in 
those years when cyclones are most frequent, that is to say, in 
years of maximum sun spots. In one word, it appears to be a 
tenable hypothesis to attribute at least the most prominent mag- 
netic changes to atmospheric motions taking place in the upper 

i of the a ere where each moving stratum of air 
becomes a conductor moving across lines of magnetic force; and it 
was Sir William Thomson, I believe, who first suggested that the 
motion of conductors across the lines of the earth’s magnetic force 
must be en into account in any yee explanation of 
terrestrial magnetism. It thus seems ible that the excessive 
magnetic disturbances which take ‘~F in years of maximum sun 
spots may not be directly ca by any solar action, but ma 
rather be due to the excessive meteorological disturbances whic 
are likewise characteristic of such years; on the other hand, that 
magnetic and meteorological influence which Mr. Broun has found 
to be connected with the sun’s rotation points to some unknown 
direct effect produced by our luminary, even if we imagine that | 
the magnetic of it is caused by the meteorological. Mr. | 
Broun is of opinion that this effect of the sun does not depend | 
upon the amount of spots on his surface, } 

In the next place, that influence of the sun in virtue of which 
we have most cyclones and greater meteorological disturbance in 
the years of maximum spots, cannot, I think (as far as we know at 
present) be attributed to a change in the heating power of the sun. 

Ve have, no doubt, traces of a temperature effect which appears 
to depend upon the sun period; but its amount is very small, 
whereas the variation in cyclonic disturbance is very great. We 
are thus tempted to iate this cyclone-producing influence of 
the sun with something different from his light and heat. As far, 
therefore, as we can judge, our luminary would appear to produce 
three distinct effects upon our globe. In the first place, a magnetic 
and meteorological effect, depending somehow upon his rotation ; 
secondly, a cyclonic effect, depending somehew upon the disturbed 
state of his surface; and, lastly, the well-known light-and-heat 
effect with which we are all familiar. 

If we now turn to the sun, we find that there are three distinct 
forms of motion which animate his surface particles. In the first 
place, each particle is carried round by the rotation of our lumi- 
nary ; secondly, each particle isi nfluenced by the gigantic meteoro- 
logical disturbances of the surface, in virtue of which it may 
acquire a velocity ranging as high as 130 or 140 miles a second; 
a lastly, each particle, on account of its high temperature, is 
vibrating with extreme rapidity, and the energy of these vibrations 
communicated to us by means of the etherial medium produces the 
well-known light-and-heat effect of the sun. Now, is it philoso- 
phical to suppose that it is only the last of these three motions 
that influences our earth, while the other two produce absolutely 
no effect? On the contrary, we are, I think, compelled by con- 
siderations connected with the theory of energy, to attribute an 
influence, whether t or small, to the first two as well as to the 
last. We are thus led to suppose that the sun must influence the 
earth in three ways, one depending on his rotation, another on his 
meteorological disturbance, and a third by means of the vibrations 
of his surface particles. But we have already seen that, as a 
matter of fact, the sun does appear to influence the earth in three 
distinct ways—one magnetically and meteorologically, depending 
apparently on his period of rotation; a second cyclonically, 
lepending app: tly on the meteorological conditions of his 
surface; and a third by means of his light and heat. Is this 
merely a coincidence, or has it a meaning of its own’ 














We cannot 
tell; but I may venture to think that in the pursuit of this problem 
we ought to be prepared at least to admit the possibility of a three- 
fold influence of the sun. 

Even from this very meagre sketch of one of the most interest- 
ing and important of physical problems, it cannot fail to appear 
that while a good deal has already been done, its progress in the 
future will very greatly depend on the plet of the method 
and continuity of the observations by which it is pursued. We 
have here a field which is of importance not merely to one, or even 
to two, but almost to every conceivable branch of research. Why 
should we not erect in it a sort of science exchange into which the 
physicist, the chemist, and the geologist may each carry the fruits 
of his research, receiving back, in return, some suggestion, some 
—— or some other scientific commodity that will aid him in 

is own field. 

But to establish such a mart must be a national undertaking, 
and already several nations have acknowledged their obligations in 
this respect. Already the German Government have established a 
Sonnenwarte, the mere building and equipment of which is to cost 
a large sum, With an appreciation of what the spectroscope has 
done for this inquiry, the first directorship was offered to Kirch- 
hoff, and, on his declining it, Herr Vogel has been placed in charge. 
In France, also, a physical observatory is to be erected at Fontenay, 
on an equal if not greater scale, of which Janssen has already 
accepted the directorship ; while in Italy there are at least three 
observatories exclusively devoted to this branch of research. Nor 
must we forget that in this country the new observatory at Oxford 
has been so arranged that it can employed in such inquiries, 
But what has England asa nation done? Some years since, at 
the Norwich meeting of this Association, a mo it was set on 
foot by Colonel Strange which resulted in the appointment of a 

S Commission on the advancement of science, with the Duke 
of Devonshire as chairman, This commission have quite recently 
reported on the steps that ought, in their opinion, to be taken for 
the advancement of scientific research. 

One of their recommendations is expressed in the followin; 
words :—“‘Important classes of phenomena relating to physi 
meteorology and to terrestrial and astronomical physics require 
observations of such a character that they cannot be advantageously 
carried on otherwise than under the direction of Government. 
Institutions for the study of such phenomena should be maintained 
by the Government; and in particular an observatory should be 
founded specially devoted to astronomical physics.” the men of 
science of this country who procured the appointment of this 
commission, and who subsequently gave evidence before it will 
now come forward to support its recommendations, it can hardly 
be doubted that these will be speedily carried into effect. 

But other things besides observations are necessary if we are to 
pursue with advantage this great physical problem. One of these 
is the removal of the intolerable burden that has hitherto been 
laid upon private meteorologists and magneticians. Ex to 
furnish their tale of bricks, they have been left to find their own 
straw. Nothing more wretched can be imagined than the positign 
of an amateur—that is to say, a man who pursues science for the 











ove of it apd is unconnected with any establishment—who has 


xp ture of time or money, or both, copies of the individual 
observations taken at some ised institution. He has next to 
reduce these in the way that suits his inquiry, an operation again 
consuming time and demanding means. Let us suppose all this 
to be successfully accomplished, and a valuable result obtained. It 
is doubtless embodied in the transactions of some society, but it 
excites little enthusiasm; for it consists of something which 
cannot be repeated by every one for himself like a new and 
interesting - Yet the position of such men has recently 
been improved. Several observatories and other institutions now 
ublish their individual observations ; this is done by eur meteoro- 
ogical office, while Dr. Bergsma, Dr. Neumayer, and Mr. Broun 
are recent examples of magneticians who have adopted this plan. 
The publication of the work of the latter is due to the enlightened 
patronage of the Rajah of Travancore, who has thus placed him- 
self in front of the princes of India and given them an example 
which it is to be hoped they will follow. But this is only one step 
in the right direction ; another must consist in subsidising private 
meteorologists and magneticians in order to enable them to obtain 
the aid of puters in reducing the observations with which they 
have been furnished. The man of science would thus be able to 
devote his knowledge, derived from long study, to the methods by 
which results, and the laws regulating them, are to be obtained ; 
he could be the architect and builder of a scientific structure with- 
out being forced to waste his energies on the work of a hodman. 











Another consists in our deficient knowledge as to 
what observations of value in magnetism and meteorology have 
already been made. We ought to have an exhaustive catalogue of 


all that has been done in this respect in our globe, and of the con- 
ditions under which the various observations will be accessible to 
outside inquirers, A catalogue of this kind has been framed by a 
committee of this Association, but it is confined to the dominiens 
of England, and requires to be supplemented by a list of that 
which has been done abroad. A third drawback is the insufficient 
nature of the present facilities for the invention and improvement 
of instruments, and for their verification. 

We have no doubt advanced greatly in the construction of 
instruments, ially in those which are self-recording. The 
names of Brooke, Robinson, Welsh, Osler, and Beckley will occur 
to us all as improvers of our instruments of observation. Sir W. 
Thomson has likewise adapted his electrometer to the wants of 
meteorology. Dr, Roscoe has given us a self. ding acti ter ; 
but a g instrument for observing the sun’s heat is still a 
desideratum. It ought likewise to be borne in mind that the 
standard mercurial thermometer is by no means a perfect 
instrument. 

In conclusion, it cannot be doubted that a great generalisation is 
looming in the distance—a mighty law, we cannot yet tell what, 
that will reach us, we cannot yet say when. It will involve facts 
hitherto inexplicable, facts that are scarcely received as such 
because they appear 1 to our p t knowledge of their 
causes, It is not possible, perhaps, to hasten the arrival of this 
generalisation beyond a certain point ; but we ought not to forget 
that we can hasten it, and that it is our duty todo so, It depends 
much on ourselves, our resolution, our earnestness, on the scientific 
policy we adopt, as well as on the power we may have to devote 
ourselves to special investigations, whether such an advent shall 
be realised in our day and generation, or whether it shall be 
indefinitely post; 1. If Governments would understand the 
ultimate material advantages of every step forward in science, 
however inapplicable each may appear for the moment to the 
wants or pleasures of ordinary life, they would find reasons, patent 
to the meanest capacities, for bringing the wealth of mind, now 
lost on the drudgery of common labours, to bear on the search for 
those wondrous laws which govern every movement, and not only 
of the mighty masses of our system, but of every atom distributed 
throughout space, 

















SHIPMENTS OF GOODS TO THE CENTENNIAL 
EXHIBITION. 


Tue following circular to exhibitors has been issued by Mr. D. 
Torrey, Chief of the Bureau of Transportion :— 

(1) Reception of Articles.—The general reception of articles at 
the Exhibition buildings wi an. 5, 1876, and clese on 
April 19, 1876. Machinery and other heavy articles will be ad- 
mitted as soon as the special foundations for them are prepared, 
and it is desirable that they should be in place prior to the recep- 
tion of other exhibits. 

(2) Boxing.—In boxing goods for the Exhibition, screws should 
be used iastead of nails. 

(3) Shipping Directions.—Each package must be marked, “ To the 
Director General, International Exhibition of 1876, at Philadelphia,” 
and should be marked on two adjoining sides, giving the following 
informatien : Name of the exhibitor ; siding at which to be un- 
loaded ; specific location allotted to the exhibitor; weight of the 
package ; total number of packages sent by the exhibitor ; serial 
number of the particular package. Within each package should be 
a list of articles and acopy of the outside directions. Unless this 
information is on the package, it will be withheld from delivery, 
at the expense of the exhibitor, until obtained. 

Nortt.—Sidings and Platforms.—To facilitate the delivery of 
fetes so marked there have been constructed within the Exhi- 

ition grounds several lines of railway. At convenient points on 
these lines are located sidings and platforms for the delivery of 
articles to be exhibited in the immediate vicinity. Each siding is 





designated by a number, and the address label or tag on each 
article or must give the number of the siding at which it 
is to be delive: The address label should also state the location 


in the building in which the article is to be exhibited, in accordance 
with the system for designating localities, as follows : 

Location,—* Each column within the building will be lettered 
and numbered ; the letters designating the lines of columns length- 
wise, from east to west, and the numbers the lines crosswise, from 
north to south. Each exhibitor will have his location defined with 
reference to the nearest column, and the official directory of the 
building will give the positions according to this system.” 

(4) Arrangements with Transportation Companies.—The excep- 
tional arrangements made by the United States Centennial Com- 
mission with transportation companies do not in any way affect the 
regular rules of such companies in regard to the classification of 
goods, or the conditions of receiving or rting the same, 
except in requiring the prepayment of freight and other 
charges. The rates for tran ing goods for the Exhibition will 
be obtained from the agents of the transportation companies at the 
place of shipment and not at Philadelphia. 

(5) Through Bills of Lading and Advice for Shipments made.— 
Through bills of lading should be obtained, so that will, 
without ~~ attention by the a be sent direct to the Exhibi- 
tion, and letters of advice should be addressed at the time of 
shipment to the Chief of the Bureau of Transportation, giving 
information of the shipments made and full iculars in regard to 
articles of bulky dimensions or excessive weight. Packages should 
contain only articles intended for a single department. 

(6) Terminal Services.—The transportation, receiving, unpacking, 
arranging, re-packing and re-shipping of the goods exhibited, also 
the storage and repair of empty cases, will be at the expense of 
the exhibitor. Foreign commissions, or such agents as they may 
designate, will be responsible for the receiving, unpacking, and 
arrangement of exhibits from their ae countries, as well as 
for their removal at the close of the ibition ; and no person 

ill be permitted to act as such agent until he can give to the 
Director-General written evidence of the approval of his appoint- 
ment by the proper commission, 

(7) Zerminal Charge.—To secure order and dispatch in the recep- 
tion and installation of goods in the Exhibition, all aay ee 
arriyal at the Exhibition inclosure, will he received by the Chief 


of the Bureau of Lemp wee ra They will then be unloaded 
and placed on the space allotted to the exhibitor, the empty cases 
will be stored, and at the close of the Exhibition they 
will be returned, and when repacked will be removed 
from the buildin For this service, which the U nited 
States Centennial Genssiaten will undertake as agent for exhi- 
bitors, ~, especially for their accommodation, a terminal charge 
will be e. 
Nore.—Provision for Performing Terminal Service.—The regu- 
lation providing a terminal o—- to meet certain specific expenses 
for which exhibitors will be liable will establish system and organi- 
sation in the reception and delivery of goods at the Exhibition. 
The expenses of this terminal work include the construction of 
railroad tracks, freight platforms, storing sheds, repair shops, cranes, 
derricks, tondn, tema lines, &c. &c., and the service of a large 
ri) ised force which, to secure efficiency and prevent confusion, 
will be under the direction of the Commission. 5 
(8) Pre-payment of Freight and Charges.—All charges for freights. 
ers, &c., and terminal expenses must be prepaid at the time 
of shipment, or d by the transportation company deliver- 
ing the goods. The United States Centennial Commission will not 
be responsible for any such charges, nor will exhibits be received 
unless this regulation is complied with. ; 
(9) Rates and Terminal Charges.—The terminal charges will be 
as follows :— 
On articles or packages w 2501b.,orless .. .. «. 1dol. each. 
On articles or rs weet ten 250 Ib. to 5000 Ib. 40 cts. per 100 Ib. 
On articles or packages weighing over 5000 Ib. .. .. 50 cts. per 100 Ib. 
Articles weighing over 10,000 Ib., fragile articles, plate glass, &c., 
and works of art, may be subject to an additional charge after 
arrival at the exhibition, to cover the extra cost of handling. 
(10) Customs Regulations.—The customs regulations, issued by 
the Secretary of the began | of the United States, permit the 
immediate transportation to Philadelphia of goods imported from 
foreign countries. yey be be transported by bonded line from 
the port of arrival to Philadelphia, and delivered to the collector 
at that city. The customs regulations for these goods must be 
strictly complied with. 

(11) Neglected Packages.—If no authorised person is at hand to 
open and arrange the goods in the exhibition building, they will be 
removed and stored at the cost and risk of whomsoever it may 
concern. 

(12) Removal of Goods.—The Exhibition will close the 10th of 
November, 1876. The removal of goods will not be permitted 

rior to that date, and must be completed before the 3lst of 
Decsnten, 1876. Goods then remaining will be removed by the 
Director-General and sold for expenses, or otherwise disposed of 
under the direction of the United States Centennia] Commission. 

The Centennial Commission reserves the right to explain or 
amend these tions, whenever it may be deemed necessary 
for the interests of the Exhibition. 

A. T. GosHorn, Director-General. 
D. Torrey, Chief of Bureau of Transportation. 

Philadelphia, Sept. 11, 1875. 











Messrs. SmitH, BEAcocK, AND TANNETT.—We are pleased to 
learn that the recent fire at the works of Messrs. Smith, Beacock, 
and Tannett, Vulean Foundry, Leeds, was much less destructive 
than was at first supposed. A very small portion only of the 
works was destroyed, and the whole of the hands are still employed. 

Proposep New Brince in Leeps.—On the 10th a meeting 
was held in the Conservative Hall, Willow-street, Kirkstall road, 
to take into consideration the subject of the erection of a new 
bridge over the river Aire and the canal, to connect the districts of 
Burley and Armley. Mr. R. Wigram occupied the chair, and was 
supported by Councillor Jackson, Councillor Hawkyard, Councillor 
Talbot, Councillor Smith, Mr. Robinson and Mr. Midgley. On the 
motion of Mr. Rebinson, seconded by Councillor Talbot, and sup- 
ported by Councillor Jackson and Councillor Smith, it was resolved 
that a petition should be presented to the council ety that 
body to take the necessary powers for the erection of the bridge. 
It was also agreed that a deputation of manufacturers and others 
resident in the district should be appointed to wait upon the 
council at its next meeting. 

FounDations IN InDIA.—The defects of certain public buildings 
in Bengal have obtained an unenviable notoriety, and our readers 
have from time to time heard of failures which at one time threat- 
ened to cast an indelible slur on the professional skill of the engineers 
of the Indian Government. Those who are interested in this matter 
will be glad to learn that these casualties have probably been traced 
up to their true source, and are not entirely due to culpable or 
careless neglect of supervision, or to defective selection of the 
materials of construction. Mr. St. Leonard, M.LC.E., Chief 
Engineer, Bengal, by a series of experiments has recently shown 
that the bearing power of the alluvial soil of Bengal is very limited, 
and from his investigations follows the deduction that the cracks 
and settlements in the buildings are probably due to the unequal 
settlement of their foundations. He finds that the resistance of the 
soil is limited to a power of sustaining a weight of between 1 and 2 
tons per square foot of area, and that beyond a depth of between 
4ft. ind sft. no gain of stability is obtained by sinking deeper 
foundations, for beyond 11ft. the soil was found to be wet and soft. 
This accounts for the anomaly that no greater security could be 
obtained by going deeper, and those who zealously sought safety in 
the nat precaution of deep foundations were most likely to be 
more signal victims of a treacherous subsoil. This was clearly an 
instance where preliminary boring might have saved money, but 
corporations are notably difficult to move to precautionary expen- 
diture. While investigating this subject Mr. Leonard had his 
attention directed to the question of the requisite spread of footings 
and, asa natural consequence, to their strength. e arrived at the 
conclusion from his experiments that the stepping of the offsets 
should form a slope of not more than 45 deg., which accords with 
the maxim laid down in Professor Rankine’s works on this subject, 
otherwise projections are liable te break off, and thus add to the evil 
of overloaded foundations. 

BLastine In CoaL Mryes.—A cloud, at present hardly bigger 
than a man’s hand, is rising which may overspread much of the 
sky throughout the colliery districts upon the question of the 
extent to which gunpowder shall be permitted to be used in the 
winning of our fossil fuel. The question is not fined to the 
use of an explosive in mines which may be fairly described as fiery; 
though as to its use in mines of this class there is much debate. 
The view of Mr. Alexander Macdonald, M.P., expressed recently 
at Leeds, was that the colliery owners used powder for their own 
advantage, and thereby risked the lives of the colliers. The 
colliers, on the other hand, met Mr, Macdonald’s proposition in 
such a way as to clearly show that they are now ready to approve 
the abolition of powder in any but extreme cases. The real truth 
is that coalmasters have all along been much more anxious to 
minimise the use of powder than the colliers have been. Under- 
— managers have had, as a matter of fact, to keep a constant 
ookout upon miners, who, when loose powder was permitted to be 
carried into the mines, were evermore applying to it for help which 
ought to have been rendered by the pick alone. The profligate 
application of an explosive in the bringing down of coal we all 
know endangers the mine; and, when that is not the case the 
material is so shattered as to be left greatly deteriorated in com- 
mercial value, at the same time that the surrounding strata is so 
shaken that accidents from falls of roof are considerably increased. 
What is now occurring in some of the colliery districts may be 
taken as indicative that whilst the matter of safety and economy 
in relation to value will be dictating a lessened employment of 
powder, the growing indisposition of miners to labour’ with that 
earnestness and regularity which at one time characterised them} 
aided by their powerful organisations, will make: itself so felt in 
opposition to the views of the colliery owner‘and the‘public as to 











occasion at no distant day a state of things which the large users 


of coal must set down as amongst the eventualities of the future, « 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





PARIS.—Madame Borveau, Rue de la 
BERLIN.—Asner and Co., 5, Unter den Linden. 
VIENNA.—Mesars. Gero_p and Co. 

LEIPSI®.—A. TwieTmeyver, Book » 

NEW YORK —WIiMer and Roosrs, 47, Nassau-street. 











PUBLISHER'S NOTICE. 
In consequence of the General Postal Union, which came into 
ion on the 1st of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 

i reduced rates, Subscribers paying in advance 

at the rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 

Copies may be had, if preferred, at increased rates. 

Remittance by Post-office Order. aetna Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, Eaypt, France (Paris only), Germany, Gibraltar, India, Italy” 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Apes, Ceylon, Chili, via 
Southampton, France and a. Greece, Io Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 














TO CORRESPONDENTS. 


inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer te himaelf and rene i paents Comp, & order Gat 
ived by us may be f to their destination. No 
taken of which do not comply with 


instructions. 
*.* AU letters intended for insertion in Tak ENGINEER, or contain- 
ing questions, must be accompanied 

the writer, not necessarily for 

good faith, 


ications. 

A. L. C. B.—A water-wheel and pony wating under the conditions stated 
would lift about 30 to 35 gallons per hour, or, say, 750 in twenty-four hours, 
to a height of 100ft. 

L. K.—The cast iron eccentric ing ring has been used for many 
years—how many we cannot say ; nor can we say at this moment where you 
could see an engine at work with such packing. Perhaps some of our 
readers may be able to help you. 

J. A. H.—Your ion has been answered over and over again in our pages. 
You will find full perticulars if you will turn to Tue Enorneer for 
August 23rd, 1867. The “* Bngineer Officer's Navy List,” published by 
Mr. Spry, of Devonport, will supply you with full information. 

Erratum.—At page 246, in our last impression, for “‘ Messrs. Bullen ond 
Aske” read ** Messrs, Butler and Askie,” as the manufacturers of an im- 
proved ball valve. 





FINISHING BRASS CASTINGS. 
(To the Bditor of The Engineer.) 

Sir,—I would feel much to any of your correspondents who 
will tell me the best provess for ing brass castings by dipping them 
in acid ; the must be left as they come out of the sand, and when 
finished should have the same sort of appearance as frosted silver, the 
colour, of course, bei different. G. E. O. 

Loughborough, Oct. 13th. 

LIGHTING TOWNS. 
(To the Bditor of The Engineer.) 

Sir,—I shall be much obliged to any dent who would refer me 
to any instance where a town is completely lighted otherwise than with 
gas; as, for + with oil or petroleum ? Lux. 

‘ \- 


London, @ct. 
' SUBSCRIPTIONS. 

Tar Enorneer con be had, by order, from any newsagent in t wn or country 
ot the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance): — 

Half-yearly (including double number)... .. .. £0148. 6d. 

y Declan anauee dane aaa akties «+ +. £21 % O04 
credit oceur, an extra two shillings and sixpence per annum will 
be made. Tux ENGINEER is regi os arf ' 

Cloth Cases for binding Tur Exoruvezr Volume, price 2s. 6d. each 


The following Volumes of Tax Exciwexrr can be price 18s. each. —Vols. 
5, 10, 14, 24, 25, os. 48. — 














ADVERTISEMENTS. 
«", The charge for Advertisements of four lines and under is three shillings; 
Si lines afterwards ome shilling and sizpence; odd lines are 
charged one‘ghilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
from th@ country must be accompanied by stamps in 


gularity, but regularity cannot be guaranteed in any 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CaxNot BE lwseRTED UNLEess DeLiverrD BEFoRE Six o’cLOCK oN 
Tuurspay Evexine 1m race Ween. 
«”. Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leo, Riche; ali 
other letters to be addressed to the Editor of Tax Encixerr, 163, Strand. 





DEATH. 

On the 30th March, at G after four days’ illness, CHARLES 
Henrrey, jun., C.E., 21, the loved son of the late Prof. ARTHUR 
Henrrey, F.R.S., F.L.8., &c., and grandson of the late Henry OvurraM 
Hevrrey, Esq., and the Hon.[Japez Henry. 
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THE BOILERS OF THE SERAPIS. 

Wuey the Serapis, Government troop ship, was selected 
to convey the Prince of Wales to India, it was determined 
that she should be thoroughly overhauled and put into 
perfect repair. Nothing was left undone to render her 
suitable for her intended pu ,and,we have no doubt 
that our readers are more or less familiar with her interior 
arrangements and the nature of her decorations. Her 
machinery was not neglected, and every exertion was 
made to bring her engines and boilers to a high state of 
efficiency. It has long been the intention of the Govern- 
ment to fit the Serapis with engines capable of using high- 
pressure steam expansively; and to this end the ship 
actually was recently supplied with new high-pressure 
boilers of the cylindrical type. There are three furnaces 
in each and the boilers have vertical domes. The arrange- 
ment is one now so common as to require no special 
description here. There was not time to change the 
engines, and the Serapis, therefore, went to sea with low- 
pressure engines and high-pressure boilers. The vessel 
made more than one run to test her machinery ; very little 
was said, however, about the results obtained until after 
her final trial, when it was announced that the ship had 


steamed at something like an average speed of 14 knots, 
or nearly 164 miles an hour. This speed was considered, 
and justly so, very satisfactory, and when all the prepara- 
tions were complete, the ship started for Brindisi, there to 
take the Prince on board. But it was announced, at the end 
of last week, that the Serapis, instead of attaining a speed of 
14 knots on her voyage to the Moditedeanean, bad barely 
realised 7 knots, and it then leaked out that during all herspeed 
trials except the last, the boilers had given a great deal of 
trouble by priming incessantly, and it was stated that they 
had recommenced their evil practicesalmost from the moment 
the ship left England, and continued to prime the whole 
way to Brindisi. Mr. Oliver, chief of machinery afloat, 
at Portsmouth, was despatched in hot haste to inves- 
tigate the whole matter, and endeavour if possible to 
remedy the defect, which it is said is due in t measure 
to the fact that the boilers are being worked at 30 lb. 
instead of 60 lb., and that there is in consequence too little 
steam space. It is obvious that it will never do to send 
the Prince of Wales to India in a ship which, however 
comfortable, can steam but seven knots an hour. It 
remains to be seen whether Mr, Oliver, with the very 
limited resources available at Brindisi, can do in a couple 
of days what with all the power of the steam depart- 
ment at Portsmouth to aid him he appears to have been 
hitherto unable to accomplish. 

The more carefully we examine the facts the more serious 
does the case appear. The only bright spot is to be found 
in the fact that the boilers of the Serapis did, on one occasion, 
work for afew hours without priming. The flight of water 
from boilers to cylinders is nothing new; and there are few 
marine engines which are not occasionally in trouble from 
this cause. But the boilers of the Serapis appear to be 
defective to a degree practically almost without parallel. 
Priming may —— be checked by reducing the inten- 
sity of the fires within a marine boiler, and throttling the 
steam. The greater the tendency to prime the more gently 
must the boilers be worked. Now it that the 
engines of the Serapis can only be worked to such a power 
that not more than half speed is obtained. But the velocity 
of aship varies as the cube of the power, roughly. Weare 
not aware, precisely, what power the Serapis exerted on the 
measured mile, nor is it a matter of much importance. 
It is enough to enable our readers to form an opinion con- 
cerning the demerits of her boilers if we state, that for 
every 1000-horse power which her boilers ought to exert, 
they really can exert but 125-horse power, according to the 
statements which have been made concerning the speed 
of the ship on the measured mile and at sea. It 
is probable, however, that the case is really not so bad as 
this. In the first place, it by no means follows that, be- 
cause the ship steamed at fourteen knots on her speed 
trials, she will attain that velocity in a sea-way, even with 
the same expenditure of power; but, after every allow- 
ance is made in this way, it still appears that the boilers of 
the ship must be desperately bad if they cannot be urged 
to supply more than about one-eighth of the quantity of 
steam they were designed to furnish. We confess that we 
find it extremely difficult to believe that the sole cause of 
the slow speed of the ship is to be found in priming, and 
we fear that the engines themselves are to blame for some 
of the ship’s shortcomings; of course it is impossible to 

nounce a decided opinion on the point at present. No 
doubt the whole of the facts will be made available in a 
few days. 

There is reason to believe that the modern high pressure 
cylindrical marine boiler is very much more dis to 
prime than was the old-fashioned “box” boiler. Com- 
jlaints reach us from various quarters concerning the 

haviour of the modern boiler in a sea-way. Instances 
are not unknown in which hundreds of miles have been 
run in rough weather, during which the engineers dared 
not keep the water up to the gauge glasses, and could only 
tell what its level was, by sounding the plates with a 
hammer, or watching for the water in the glass as the ship 
rolled and pitched. Even under ordinary conditions of 
weather these boilers when fairly good, although they do 
not actually prime, supply very wet, and therefore very 
uneconomical, steam; and it is for this reason more than 
any other, that so-called superheaters of some simple 
design are so extensively in modern practice. e 
steam is not really superheated at all, but it is fairly 
dried. If the commercial marine is not exempt from 
these troubles the case is far worse in our navy, where 
the desire to keep boilers as low as possible has 
led to the steam room being reduced to the least 
practicable limit. In more than one instance the boilers 
of her Majesty’s ships have given serious trouble from 
priming. The Vestal, already referred to in our columns, 
supplies an example which will no doubt be fresh in the 
minds of our readers ; the Serapis supplies another. It 
is really time that Government engineers should consider 
carefully what they are about, and hit on some expedient 
to prevent priming, which shall at all events be applicable 
in the greater number of cases. The task is no doubt 
difficult of accomplishment, but it is not impossible. Un- 
fortunately the true causes of priming, and many of the 
phenomena connected with it more or less intimately, are 
very imperfectly understood, and it is not easy to seek a 
remedy for a disease the nature of which is not fully 
realised in all its bearings. Certain facts are, however, 
well known. Thus, most engineers are aware that when 
there is plenty of steam space there is no priming ; a truth 
of this kind is, however, of comparatively little value when 
we endeavour to act on it in our deali with marine 
boilers. It is useless to suggest that a boiler should have 
more steam space, if such space is not to be had. There 
are, however, one or two points which should always be 
carefully attended to in designing marine boilers intended 
to go into a limited space. e first is, that the utmost 
possible care should taken to secure ample room for 
circulation. The second is, that the value of tube surface 
is over-estimated, and that when our choice lies between 
sacrificing tube surface, or steam room, the former should 
be given up without hesitation. Thus, for example, by 





given size, the water may be carried from 4in 


oe 


“+ pry the whole of the top row of tubes in a marine 
beiler of a 





to 6in. lower in the boiler, the up-take at the back being, 
of course, reduced in height to match ; and as this reduc- 
tion in the level of the water comes com ively far 
down, where the chord of the are of the boiler top is long, 
a very considerable addition may be thus obtained to the 
steam space. In the second place, a vertical row of tubes 
should be suppressed right over the centre of each furnace 
crown, on purpose to permit the free rise to, and escape of, 
steam at the surface of the water. As usually made, the 
bubbles of steam rising from the furnace crowns have to 
fight their way up through a forest of tubes as best they 
can. Such an arrangement would not be tolerated in a 
locomotive for a moment; and locomotives only manage to 
get on with very contracted steam room because the steam 
produced by the fire-box—about four-tifths of the whole— 
can get to the top of the water untrammelled. It is true 
that by taking out—or rather, by never putting in—certain 
tubes the heating surface of a boiler is diminished; but, 
as we have often pointed out, it is not on the extent of 
heating surface but on its efficiency thatthe powersof a boiler 
mainly depend. It would-be ost impossible to prove 
that , Hn is any ratio between grate and tube surface that 
is better than any other. No one can say that in a given 
boiler it is quite certain that if one-fourth of the tubes were 
taken out the boiler would be reduced in efficiency and 
economy. The few experiments that have been tried in 
this country and the States all go to show that it is a much 
more common fault to put in too many tubes than too few. 
Possibly the Serapis is suffering from the former defect, 
and that the best thing Mr. Oliver can do is to take out 
vertical rows over each furnace, and fit screw plugs, or 
double caps, to the holes which would be left in the tube 
plates. It will not do simply to plug the tubes up, as they 
would still occupy space and prevent the free ascent of the 
steam from the Ruane crowns just as much as though they 
had remained on duty. 


LONG STROKE ENGINES. 
James Wart, in the course of the not unsuccessful 
practice of his long life, almost invariably made his engines 
with a stroke equal in length to twice the diameter of the 
piston. The engineers, his contemporaries and immediate 
successors, followed his example very closely ; indeed, it 
was not until the horizontal type of engine came into 
fashion that short strokes were extensively adopted, except 
rhaps in marine practice. There is good reason, we 
think, for believing that Watt was right in preferring 
long strokes ; and that modern engineers are wrong in 
adopting strokes seldom greater than one and a-half times 
the diameter of the piston. A great deal may be urged in 
favour of a long stroke—very little can be said against it. 
Of course circumstances alter cases; and under peculiar 
conditions a long stroke cannot possibly be adopted. In 
dealing with ordinary stationary engines of the horizontal 
type, however, there is nothing dictated by conditions of 
space or weight which precludes the adoption of, within 
reasonable limits, any stroke we please; and we shall show 
that the arguments which can be u in favour of long 
strokes are more weighty and powerful than any that can 
be urged against them. A considerable source of loss in 
all engines is clearance. It is true that if the action of the 
valves be carefully adjusted to secure the given end, com- 
pression may be carried to just such a point at the termi- 
nation of each stroke that all the vacant space between 
the piston and the valve will be filled with steam of the 
same pressure as that just entering from the boiler; but 
the cases in which this result is secured are not numerous, 
and it is very doubtful whether the disadvantages entailed 
by carrying the compression portion of the stroke far enough 
to secure the stated object do not overbalance the advan- 
tage obtained. It is at least certain that very few, if any, 
engines are worked with maximum economy in which the 
admission corner of the diagram is not tolerably square 
and well defined as a distinct angle and not as a curve. 
When steam is used very expansively, the loss due to 
clearance is in some measure reduced ; but the weight of 
evidence goes to show that the smaller a clearance space 
can be made the better. Rankine has given, at pages 
418, et seg., of his treatise on the steam engine, 
an elaborate investigation of the effects of clearance and 
compression on the efficiency of a given weight of steam 
when used in an engine, and to this we must refer such of our 
readers as desire to more fully into the question. It 
will suffice to state ee that the investigation goes to 
‘sei that large clearance are always a source of 
oss of power, if not of efficiency, even under the most 
favourable circumstances. It may, in a word, be assumed as 
granted that the smaller the clearance spaces in any engine 
the better. Now the amount of clearance may be taken 
as being, in all cases, a function of the diameter of the 
piston, and of it alone, because the safety space which 
must intervene between the piston and the cylinder lid 
at the termination of each stroke is almost a constant 
quantity for all engines, large and small. In a marine 
engine with a 100in. cylinder Zin. clearance is ample, and 
as little as }in. is not unusually met with. In a small 
engine, say, with a 25in. or 30in. cylinder, the distance 
allowed for clearance cannot be much less. If, then, the 
diameter of the piston determines the volume of the 
clearance space, it is evident that the smaller the piston 
for a given power the better. Thus, of two engines, one 
with a stroke of 6ft. and the other with a stroke of 3ft., 
the loss caused by clearance will be twice as great in the 
latter as in the former, other things being equal. 1t some- 
times happens, however, that a single short slide valve 
only is used with long stroke engines. In such a case port 
space forms a considerable but illegitimate item in esti- 
mating clearance. But long stroke engines. should always 
be worked with a valve at each end, by which means very 
short ports can be secured ; there is no practical difficulty 
in the way, and we have consequently no right to saddle 
the long stroke engine with a defect which is introduced 
by the designer, and is in no way inherent in the type of 
engine. 
A second point in favour of the long stroke engine, and 
one of much importance, is that the longer the stroke 
the smaller are the dead or unproductive strains to which 
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the machine is exposed. Thus, with an engine having a 
6ft. stroke and piston 3ft. in diameter, the strain on the 
crank pin, when it is at or about the dead point, will, with 
a total initial pressure of 80]b., be 81,4401b. An engine 
of the same power with a stroke of 3ft., working under 
similar conditions of pressure and expansion, and number 
of revolutions, would exert a dead strain of 162,8801b. 
Consequently, in the first place the frictional resistance of 
the journals and crank pin would be doubled ; and, in the 
second place, they would be still further augmented b 
the fact that both the crank pin and the main bearing of 
the crank shaft would have to be of greater diameter than 
would suffice if the stroke were longer, not, be it under- 
stood, because the torsional strain on the crank shaft 
would be greater in one case than the other, but because 
the bending moment would be greater. We should then 
have at each dead point, and in fact throughout the whole 
stroke, not only a heavier pressure on the bearings, but 
that ———— would operate with a leverage augmented with 
the diameter of the shaft and the crank pin, and the 
useful work of the long stroke engine would consequently 
ter than that of the short stroke engine. It is 
obvious that the framing, the piston, and many other 
portions of the engine would also have to be made much 
more strongly than would be required with a long stroke. 
A third advantage proper to the long stroke is that the 
action of a steam jacket in securing economy is greater as 
the diameter of the cylinder is smaller. It is well known, 
indeed, that the jacket does little good when applied to 
arge cylinders, its influence apparently not being able to 
extend far into a great body of steam. The condensin 
areaof the piston—which isseldom jeckaned—daghensodacid 
by reducing the diameter. The fourth and last point that 
we shall at present urge in favour of the long stroke 
engine is that it is much easier to secure efficient action of 
the valve gear with it than with its short stroke rival. 
Thus, if we cut off steam at one-sixth, in the case of tlie 
long stroke engine, the piston must, theoretically, move 
over aspace of 1ft. before the valve closes, while in the case 
of the short stroke engine the piston moves but 6in. Now 
we may assume that the error in the action of the 
valves is constant for both engines, and that it amounts to 
a prolongation of the admission after the proper time to 
the extent of half an inch of piston stroke ; that is to 
say, from the moment the expansion valve begins to close, 
until it is closed, the main piston will traverse half an 
inch, a proposition which presupposes much more efficient 
valve action than is often met with in practice. Under 
these circumstances the valve error would be twice as 
great in effect with the short stroke as with the long stroke 
engine. With the first it would represent .; of the whole 
stroke, with the second only ;!;. If we bear in mind the 
effect produced by wear and tear, and vibration, and slack 
joints, on the best designed valve gear, it will be seen that 
the advantage possessed by a long stroke is of no mean 
importance ; in fact, a valve gear which will give a very 
good diagram with a long stroke, may give a wretched 
card if the stroke of the engine to which it is applied be 
short. We may conclude our arguments in favour of long 
strokes by stating that they every advantage for 
working steam expansively with the-maximum of economy, 
and that they entail the minimum amount of frictional 
resistance, so that not only is the indicated power to be 
obtained cheaply with them, but the greatest possible 
percentage of the indicated power is left available for 
useful purposes. : 

The only objections which we have ever heard urged 
against the long stroke engine are two in number. The 
first is that to obtain the proper number of revolutions 
the piston speed must be too high; and the second is, 
that long strokes require an extravagantly long engine if 
of the horizontal type, or too lofty an engine if the cylinder 
is vertical. The first point may, we think, be dismissed 
very speedily. There is no objection to a high piston speed. 
There is an objection to a rapidity of change in the direc- 
tion of the strains on the crank pin, pistons, &c. While 
the piston of an engine of any length of stroke, and running 
at any velocity, is in mid stroke, there is no noise or 
jerking or knocking ; it is only at the ends of the stroke 
that there is noise and trouble. If the long stroke engine 
does not make more revolutions than its rival, it will 
work as quietly, though with twice the piston speed. If 
the duration of the strains were always one way there would 
be no inconvenience in running at any speed we liked. 
The Brotherhood and Hardingham three-cylinder engine 
may be cited as an example; we have seen this engine 
driving a large silent fan at 500 revolutions a minute, and 
no sound could te heard except the whirr of the steam 
escaping from the blast ¢™ 

As regards the second, the strains are materially reduced 
by the adoption of a long stroke ; therefore it does not 
follow that the weight of a plate, &c., need be much, if at 

_ all augmented in anything like proportion to the increase in 
its length. But it does not followthat because we have a long 
stroke we must of necessity have a very long engine. For 
example, an engine with a three-feet stroke would be, if 
well proportioned, about 12ft. 6in. to 13ft. long, allowing 
the connecting rod to be two strokes long. An engine 
with a six feet stroke, similarly proportioned, would be 
about 23ft. over all. Now, in the first place, it has to be 
shown that there is any valid objection to this increased 
length, but, assuming for the sake of argument that there 
is, then the length admits of being reduced by making the 
connecting rod shorter. The objection to a short connecting 
rod is, that it causes great wear of the cross-head and guides; 
but it is obvious that we reduce at once the strain on these 
members of the engine by one-half if we halve the area of 
the piston ; and, in the next place, we double the extent of 
surface to be worn out, because the guides will be twice 
as long with the small piston as with the large. It appears, 
therefore, that, other things being equal, we may use a 
practically shorter connecting rod with a long stroke engine 
than would be admissible with a short stroke engine, and 
this being the case, if we cut down our connecting rod to 
one and a-half strokes length instead of retaining two 
strokes, the engine will be shortened to 20ft. instead of 
remaining at 23ft, This line of argument need only be 


applied to horizontal engines. We have already shown 
in these pages that with vertical cylinders, by adopting 
what is known as the “table engine,” all objections 
connected with excessive height are overcome, The 
best proof that the expedient is satisfactory is sup- 
plied by the extended and successful use made of the 
table engine in driving screw propellers in the United 
States. Marine engines are there used with strokes of 6ft. 
and 7ft., where English engineers would hesitate to adopt 
anything in excess of 3ft. We may add that there is 
evidence available of a tendency on the part of engineers 
in this country to adopt longer strokes than were in fashion 
a few years ago. We can assure such of our readers as are 
interested in steam engine construction that they will find, 
on examination, that it is worth while, in all cases, to adopt 
the longest stroke that can be obtained even with some 
sacrifice of time and trouble. 


NAVVIES FOR CHINA. 

To-pay there is to be despatched to Chinese waters a ship- 
load of men and materials whose embarkation will be long 
remembered, Mr. John Dixon, nephew and namesake of George 
Stephenson's “henchman”’ in the laying of the Stockton and 
Darlington Railway, sends off to-day the first lot of navvies, of 
rails, and the like, to make the ten-mile line in China for which 
he has contracted. If all goes well, May-day next will see the 
Celestials celebrating in their own fashion the opening of their 
first railway. Though only of so short a length, this initial 
steam road in the Flowery Land unites two points of great 
trading importance. The commercial and manufacturing city 
of Shanghai is one of the ports thrown open to foreign trade 
upwards of thirty years ago, and it stands on the banks of a fine 
navigable river, where its breadth we are told is equal to that 
ot the Thames at London Bridge. At the mouth of the harbour 
there is the marine town of Woosung. These will be the termini 
of the line. Stockton is not much farther removed from Dar- 
lington than Shanghai is from Woosung. Who shall shall say 
how many miles of railway will have been laid down in China, 
and how prodigious the changes which will have come over that 
vast empire—the home, as it is, of one-third of the whole human 
race—when on the Ist of May, 1926, John Chinaman of that 
day may chance to imitate the people who are now furnishing 
them with this their first line, and themselves celebrate a railway 
jubilee? 

A STRANGE APPEAL. 

Tue Northumberland miners have hit upon a novel method of 
attempting to force every collier into unionism. They have held 
a public meeting and resolved, “That we appeal to the wives 
and mothers in the county of Northumberland to refuse to 
entertain any one as a lodger until he either show his clearance 
card or show his willingness to become a member of the North- 
umberland Miners’ Association in a substantial form.” The 
non-unionist collier of Northumberland is to be pitied. But 
though the colliery women of the Nerth themselves, “in public 
meeting assembled,” 1 resolutions similarly restrictive about 
the high price of meat, they will not, we suspect, turn frem their 
door a young collier who may seem to be not far from attaining 
an age when he usually sets up house on his own account. The 
interests of marriageable daughters will be more powerful to 
“the wives and mothers in the county of Northumberland” than 
all the resolutions of trades unionists. 
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Sound. By Joun Tynpaut, D.C.L., LL.D., F.RS. Third 

Edition. London : Longmans, Green, and Co. 1875. 

Siz Lectures on Light, delivered in America in 1872 and 1873. 
By Joun Tynpatt, D.C.L., LL.D., F.R.S. Second Edition. 
London: Longmans, Green, and Co. 1875, 

Tue value of these little volumes is so far established as 

to render any fresh criticism on our part unnecessary, and 

their popularity is fully exemplified by the appearance of 
third and second editions respectively. The former has 
even appeared in Chinese, having been translated and 
rinted at Shanghai, under the joint superintendence of 

Mtr. Fryer and a Chinese official, by name Hsii-chung-hu. 

The suggestion was due to the latter gentleman, who was 

desirous that his countrymen should participate in the 

pleasure and advantage he had derived from a study of the 
work. We are informed that this gentleman experienced 
no difficulty in fully comprehending Prof. Tyndall’s expla- 
nations. This edition is published at the expense of the 

Chinese Government, and is sold by them at the price of 

480 copper cash, or about ls. 6d. per copy. The English 

edition, now before us, contains much interesting matter 

in relation to marine sound signals, a subject at this time 
of pre-eminent interest and importance. 

e second treatise appears with some additions and 
alterations. Dr. Young’s “reply to the Edinburgh Re- 
viewer ” is omitted and his portrait added as a frontis- 
piece. Some addresses by eminent American scientific 
men constitute an appendix. We cannot leave the subject 
without calling the attention of our readers to a very 
remarkable photograph of some plumes produced by the 





A dish of water used for washing brushes in a drawing 
office was left unemptied during a frosty night. The 
bottom was covered by a thin deposit of colour, and the 
particles of this, when the water froze and subsequently 
thawed, were found to be arranged in beautiful lines. The 
water was carefully decanted, and the uninjured deposit 
photographed by Prof. Henry of the Smithsonian Institute, 
who forwarded a copy to Prof. Tyndall. The lines of these 
plumes, arranged in the most exquisite of springing curves, 
are of the truest and most ect beauty. It is hardly 
necessary to add that the books are satisfactorily got up. 


Bristol and its Environs, Historical, Descriptive, and Scientific. 
Published under the sanction of the Local Executive Com- 
mittee of the British Association. London: Houlston and 
Sons. Bristol: J. Wright and Co. 

Tue object of this book, as its title sufficiently implies, was 

to place in the reach of the visitors to Bristol during the 

recent meeting of the British Association, a convenient 
ide, which should afford as full information as possible— 
istorical, economic, and scientific—in regard to Bristol 
and its immediate surroundings. Each head was entrusted 
to a separate author, whose attainments made him speciall 





competent to the task, and the result js shown in a book 


crystallisation of water. They were formed in this way : 





which, though modest in size, appears to be usefully com- 
prehensive. These gentlemen gave their services gratui- 
tously, and their names will probably be accepted as suf- 
ficient guarantee of the value of their contributions. The 
book is satisfactorily illustrated by views, plans and 
geologic sections. This is the first time, so far as we 
remember, that a British Association meeting has been the 
initiatory cause of a topographical work worthy the name, 
We hope it may be the first of a series. It is greatly to be 
regretted that the book should be wanting ina proper index, 
Such a work cannot be called at all complete without it, 
Perhaps this is a consequence of joint authorship, but 
what has the editor to say ? 





Examples on Heat. By R. E. Day, M.A. Longmans and Co, 

London, 1875. 

THERE is no doubt that, in order to give a real, practical 
character to the teaching of physical science in our schools 
and colleges, the working by the students themselves of 
such problems as they would actually encounter in the 
every-day life of engineering or other pursuits is of great 
importance, and in this respect, we are sorry to say, our 
scientific class-books have hitherto been very deficient. 
It is in consequence almost impossible for a lecturer, when 
discussing the expression of any physical law in a mathe- 
matical formula, to go into it except in general terms; and 
between this and the actual use of it for practical pur- 
poses there is a very wide gap. A thorough acquaintance 
with such formule can pats 2 be acquired by the student 
from merely reading about them, or seeing them written 
on a black board, whereas, if he has once worked out 
numerically a few examples of them, he acquires confidence 
in their use, and a real grasp of their actual signification, 
This small volume, which has just Seen published by 
Messrs. Lon s, deserves a welcome for these reasons, 
its object being to familiarise the student with the laws of 
heat by affording him sufficient exercise, not so much in 
the manipulation of algebraical expressions, as in the 
numerical solution of practical nian: We notice, as 
of special interest to engineers, that it contains examples 
of the conduction of heat in boiler-plates and the expansion 
of railway metals, while there are a large number of 
problems which involve the idea of the connection between 
thermal energy and mechanical force. As the answers are 
given to all the questions, the working of the problems is 
put within the reach of private students. 

The value of the book, however, would have been ma- 
terially increased if the several sections of examples into 
which it is divided had been headed with the formule 
applying to them, and we advise the author to add them 
to the next edition. The little work gives evidence of 
having been most carefully prepared, and we can, on the 
whole, recommend it contidently to all who, whether as 
teachers or learners, are desirous of gaining a real, working 
knowledge of the laws of heat. We trust that what the 
author has thus succeeded in doing to facilitate the study 
of heat, he will repeat for the other branches of physical 
science, 





TENDER FOR EXPRESS ENGINE, LONDON AND 
BRIGHTON RAILWAY. 

We complete our illustration of the Grosvenor this week by 
publishing at page 268 a longitudinal section of the tender. 

Perhaps one of the most noteworthy features about this tender 
is that, notwithstanding its enormous capacity, it is so low that 
a tall man standing on the coal will clear any of the bridges on 
the line. Some years ago one of Mr. Stroudley's men was killed 
while on his way to the tool-box at the back of a tender, his 
head coming into contact with the arch of an accommodation 
bridge. Mr. Stroudley then resolved that he would never build 
a high tender, and he has shown in the case of the Grosvenor 
how it is possible to keep down height without loss of capacity. 

A second feature of importance is the feed-water heater. The 
construction of this is very simple and very clearly shown. It 
consists of a small sheaf of pipes extending from ane end to the 
other of the tank, and through this sheaf a portion of the exhaust 
steam from the engine is discharged. The apparatus works very 
well, gives no trouble, and promotes economy. 

Taken as a whole, we believe that this may be regarded as one 
of the best express tenders ever designed, and for this reason we 
commend it, particularly to our younger readers, as worth 
imitation. 








ON FIRE-CLAY AND OTHER REFRACTORY 
MATERIALS.* 








By Mr. Geo. J. SNExvs, F.C.S., Associate Royal School of Mines 

Ir will be admitted by all concerned in the manufacture of iron 
and steel that it is of the utmost importance to obtain good 
materials for building their furnaces, while, at the same time, it 
can scarcely be said that our knowledge of refractory materials is 
in a satisfactory state. With these convictions, the writer ventures 
to place the little information he has been able to gather upon the 
subject before the Iron and Steel Institute, with a view of eliciting 
discussion, in the hopes thereby of increasing the general stock of 
knowledge. 

Although it is generally allowed that the ultimate chemical 
composition of a brick does not altogether decide its fire-resistin, 
property, ae it is often possible to judge from a chemica 
analysis whether a clay will answer for a given purpose or not. 
Thus it is found that the presence of alkalies in sensible quantity, 
say about 1 per cent., confers so much fusibility upon a clay as to 
render it unsuitable for very high temperatures, ‘is is well seen 
in the analyses of clays from the Dowlais and the Newcastle dis- 
trict. The Dowlais c y numbered 9 and 10, contain gee 
1°43 per cent. and 1°13 per cent. of potash, and though bricks 
made from these clays are used for forge purposes, yet they will 
not stand above one month in mill furnaces, whilst bricks from 
clays 11, 12, 13 and 14 last for three months, Mr. Pattinson 
believes that it is chiefly owing to the presence of the rather large 
proportion of alkalies that the Newcastle bricks are less refractory 
than the Stourbridge. 

Lime and magnesia exercise a fluxing effect when present, bu t 
when mixed with silica, as in the Dinas bricks, a small quantity of 
lime is useful as a aes material, as it can be more intimately 
combined with the particles of quartz than any other similar sub- 
stance. Oxide of iron also exerts a fluxing effect, though in a less 
degree. It will be noticed that none of the Stourbridge clays 
contain over 2 per cent., but if alkalies are absent iron oxide may 
be present up to about 3 per cent. without affecting the fusibility 
of the bricks in a very serious degree. This may be seen by a 
reference to the analyses of the well-known Glenboig bricks, and 
of the St. Helens’ bricks. Blocks from St. Helens last well in the 
hematite furnaces of West Cumberland. The writer bas found 
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these bricks to bear the scouring action of the highly basic slag of 
a Bessemer furnace better than those from the Leeds district. If, 
however, the brick is required to stand the intensely high tempera- 
ture of a steel-melting furnace, even this small proportion of oxide 
of iron becomes injurious, 

Alumina appears to be singular in its action, for while it is well 
known to be one of the most infusible substances in nature, and 
the compound bauxite, and also highly aluminous clays, as, for | 
example, the Glenboig, and notably that from the large fire-brick 
works in Maryland, are highly refractory, and ordinary clay con- 
taining less alumina is less fire-resisting, yet when alumina exists 
in small quantities in silica bricks it appears to increase their fusi- 
bility. this may be seen by reference to the tabulated analyses 
and remarks attached. 

The plasticity of a clay depends on the presence of combined 
water, and to some extent upon the proportion of alumina, Thus 
the Glenboig clay, which contains a rather large proportion of | 
alumina, is frequently of such a soapy character that it is used | 
instead of soap for washing the hands. The well-know porcelain 
clay or kaolin is highly aluminous, and is prized chiefly for its very 
plastic nature, These properties cause the clay to shrink much in | 
drying and firing, but after having been highly fired the material 
then suffers much less change of volume by subsequent changes of 
temperature. Hence it is that Glenboig bricks expand and contract | 
so little upon heating and cooling, thus rendering them valuable in 

ituati where changes of form would cause serious incon- 
venience, as in the regenerators and roofs of Siemens furnaces, 
Silica is also a highly infusible substance, but, unlike alumina, its 
particles have no tendency to adhere or bind together except under 
the influence of the most intense heat. When, therefore, this 
material is used for making bricks, a building substance has to be 
mixed with it. This is the case inthe manufacture of the Dinas or 
silica bricks, which was formerly made from the Dinas rock, to 
which a small portion of milk of Time was added. It is now found 
that these bricks can be made from any pure siliceous stone 
by grinding it up and mixing about 1 per cent. milk of lime 
with it. 

In the case of the ganisters, now so largely used for lining 
Bessemer converters, the cementing material is alumina, which is 
found naturally combined with the silica. But in this case the 
physical condition of the substance is of great importance, because 





it is used in the raw state, or at least without undergoing the pro- 
cess of burning. It is, therefore, important that while it should 
not shrink much on heating it should yet bind well together. 
The peculiar black ganister of Sheffield possesses these properties 
in a high degree, and the writer has found none better than that 
sent out by Mr. Lowood. The rock itself appears to have been 
subject either to extreme compression or to heat, as it has a 
peculiarly close texture. Sheffield has, however, by no means a 
monopoly of this substance, or at least of materials that answer 
the purpose, as Dowlais and Ebbw Vale are now both making 
their own from local sources, Even pure quartz rock can be made 
to answer by mixing a proper proportion of aluminous clay with it. 


| It may be taken as proved, however, that where the natural black 
| ganister can be obtained, nothing can answer better for all pur- 


poses. 

There is another peculiarity possessed by silica, which is that 
bricks made from it expand*when burnt, so that in making silica 
bricks the mould must be smaller than the brick. Thus, for a 9in. 
brick the mould would only be about 8jin. long. Every mixture, 
like every clay, has its own factor of expansion or contraction for 
the same amount of burning, but this is either increased or 
diminished by variation in the intensity of heat applied. The clay 
from which the St. Helens’ bricks are made shrinks considerably 
during drying and burning. Thus, for a 9in. by 4}in. by 2jin. 
brick, the mould is 9gin. by 4jin. by 34in. For Glenboig clay a 
shrinkage of one-twelfth is allowed, that is, the mould for a 9in. 
brick is made 9¥fin. long. 

Silica bricks not — expand during burning, but do so still 
more upon being subject to intense heat, contracting again on 
cooling ; and this expansion and contraction is one of the most 
important points to take into consideration in building steel- 
uaiieg furnaces. At Dowlais the man in charge of the Rene 
is expected to slacken the tie rods above the furnace while the heat 
is getting up, and to tighten them as it goes down, so as to follow 
the expansion and contraction of the roof. At Crewe it is 
attempted to make this self-acting by the use of volute springs 
between the brick staves and the nuts on the tie-rods passing 
through them; while at Creuzot they try to make the furnace 
casings so strong, by the use of wrought iron girders for brick 
staves, and very strong tie-rods, that the centre of the roof must 
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Mr. Riley states that, when at Dowlais, he found the quantity 
of iron made in a puddling furnace was directly as the percentage 
of silica in the clay used for making the bricks, Titanic acid has 
been shown by Mr. Riley to exist in nearly all clays, but it does 
not appear to influence their fusibility in any marked degree, and 
it probably plays the part of silica, to which it is closely allied in 
all its properties. As much as 1 per cent. was found in Stourbridge 
bricks, but only traces in silica bricks, 

It need hentliy be pointed out that it is not sufficient to have a 
good material. Great care must be ised in ipulating it. 
If it is to be made into a brick, every pains must be taken to dry 
it gradually, and to fire it evenly, and to a proper point ; while, if 
it is to be used in a semi-plastic state, as in the state of ganister, 
it should be equally moist throughout, so as to dry evenly, and 
not so wet as to cause it to crack, or so dry as to prevent it 
binding. 

But there is another practical point in the management of fire- 
bricks which is too often overlooked. Bricks are very porous 
bodies, and absorb a great deal of moisture, even when under 
cover, and, of course, much more if allowed to get wet. In fact, 
apparently dry bricks often contain a good deal of water, and if 
oe Saag a furnace in this state, and the heat is got up rapidly, the 

icks crack and crumble to pieces. This is especially the case 
with silica bricks, and the writer has known instances of bricks 
—s 1 _ i -4 hemi -A bad, meen Ge os la ‘ —= those 
who used them without drying them. It is well, in the case 
of silica bricks, to sabenliy Sot thems as hot as they can be handled. 
In all cases when a furnace is first started, an jially with 
Siemens furnaces, a very small fire should be kept up for several 
hours and then very gradually increased. This plan will add 
weeks to the life of these furnaces. Most blast furnace managers 
know and practice this very slow and careful drying of their 
plant, but it is too often in mill and other furnaces, 

I am indebted to various friends for many of the analyses in the 
subjoined table, and I have appended their names thereto, and 
here wish to tenaer them sincere thanks for their liberality in 
supplying me with the information. Samples of several of the 
materials referred to may be seen upon the table. A careful study 
of the accompanying tabulated analyses, and of the remarks 
attached, will be well repaid, as they embody the results of much 











rise and fall to allow for the expansion and contraction. 















































practical experience :— 





| | | | 
Prog. Te | ing | Peroxide | Mee a ra a en Less on | 
Ne Silica. Alumina. | “oF iron, Lime. oe Potash. Soda. caloination. 
sapaheninaiianasiticdiinininnmingiinds a ee i a il » So 
| | | Analysis by Mr. G. F. Downar :— 
1 a 64°80 | Trace “80 Trace 1°00 —_ Made at Broughton Moor, near Workington, Cumberland. 
2 | 0. i ee ee ee 62°10 | 5°00 00 Trace “0 om Made at Dunnachie’s, Glenboig, Scotland. 
3 Do. ma ie oe oe ae 63°80 | 2°80 “60 *75 1°05 kalie | — Made at St. Helens, near Workington, Cumberland 
4 | Bessemertuyeres .. .. .. .. 64°00 2°60 40 | 25 “05 + Al resi on Made at Mason's, Horwich, near Bolton. 
5 | Do ae “a 58°90 Trace 70 *36 "74 and loss, | _ Made at Peake’s, do. do, 
oO Do os ce oo we. ae 67°70 | 4°05 0 Trace “85 _ Made at Dunnachie's, Glenboig, Scotland. 
7 Ganister a se. ha a ae 8°55 | 85 60 . “O4 3°10 Ganister, from Grayson, Lowood, and Co., Sheffield. 
| | | | Analysis by Professor Abel :— 
8 Fire-bricks .. .. .«. «oo «oo «+» | 62°50 | 34°CO | 2°70 | _ —_ 80 = | } Made at Dunnachie’s, Glenboig, Scotland. 
| | 
| | Communicated by Mr. W. Jenkins, with permission of W. Menelaus, Esq.:— 
i) Fire-clay calcined 1°99 43 o4 1°43 _ | _ | From Blaen-Rhos and Pant-y-Waun, Dowlais 
lo Do, do. 1°67 47 “65 113 _ —_ From Ffos-y-fran, Dowlais. 
ll Do do 2°64 4 S7 "35 a a | From Cwmbran Clays 
12 Do. do ‘17 +3 31 pind ein | ian | From do. 
13 Do do. 1°32 38 ‘7 _ _ | _ | From do. 
14 Do. do. 2°14 49 i) on —_ | _ | From Blaendare clay. 
15 Do. do. 2°21 58 "43 1°24 _ _ | From Three-coals, Clay, Dowlais. 
16 Fire-brick 2°35 4 “—~ == oni } = From Blaendare. 
17 o 1°90 32 “10 _ sn sani From Stourbridge. 
18 Ganister 3°22 738 “45 *35 _ 2°93 Hollis, Sheffield. 
19 Deo. 1°22 «(| “31 Trace *58 _ ane Hirwain, made near Aberdare. 
20 Do. 4°02 «| *53 “41 3°36 Hirwain, Sheffield 
a | Do. mm Ge os” wt “SS ot 75 | "35 *52 | ome Hirwain, made near Aberdare. 
22 Do. oe ee ae 139 =O} “16 “14 — = 1°50 do, do 
23 Do. 296 | +42 “38 —_ —_ | 2°75 Hirwain, Sheffield 
24 Do 2° | “oo “15 — 2°32 Grayson, Lowood, and Co., Sheffield. 
25 Do. » | "74 "26 ons —_ 2°35 Do. do, 
26 Do. 2°6 | “31 17 —_ —_ 2°30 Do. do. 
27 Do. oo? a <0 ae ne el 2° “10 Trace a _— 2-90 Do. do. 
28 Do. mw Be oe Le ont “20 26 Trace — om 1°00 Dowlais, Ganister. 
29 Do . a ee ee _ 28 “10 _ -_ | 2°10 Do, do. 
30 eee ee — | “ “42 _ | _ Bad. 
31 Do. av Sir tae. tw tot “we — } 55 *22 — om = Good. 
| Communicated by Mr. W. Jenkins, with permission of W. Menelaus, Esq. = 
32 Do. oo 0c 08 ce se ee 95°60 —_ | “OT —_ _ —_ | jad. 
33 Do. i te an we. ey 95°48 —_ | 1°02 “20 a an ome | Glyn-neath brick. Stood badly. 
3 Do. ee ae ae 95°51 — | 16s ~- on } a } Alien’s. Stood moderately. 
35 Do. eb. <6 <6 Ghety 95°64 _ | "95 _ om om Frederick and Jenners. Stood badly. 
46 Do. ok Ae DS a one 95°15 —_ | 2°14 _ _ | on Jenkin's brick. 
37 Do. | 96°58 —_ } 1°01 -_ | —_ - ims | Dinas special brick 
38 Do. | 94°92 ae 1°58 ) | a a om Jenkins 
sy Do a ee } 95°63 _ } 1°as *20 — = = Do. 
40 Do oo 2s ce ce es cf | ]|6O6°S8 45 =| 2°06 _ | — ~ _ | Do. 
4l Do ae a a “b> «| 2°10 “15 - _ ox Do 
2 Do . es | 04°85 57 | 2. Ee am “a ee | Do. 
43 Do ee eae 56 | (168 12 = ase in Do. 
44 Do sania edienis heath. ome’ Stain Q7°5 55 ‘LS ‘0 =| = pa na | Dowlais brick. 
45 Do a. os. . 4D le — 1°28 ox one aa ox do. 
46 Do. 6 wo oe we 88 8 95°4 - 2°08 | at Phosphorus.| Moisture. - Do. 
47 a 95°50 *31 *25 . y “0d 07 | *52 | 
48 Deer GR. bs 66 00 0k 08 80°16 H 20 76 “09 “70 3°80 Analyses by Mr. J. C. Needham, communicated by Josiah Richards, Esq. 
| | } | 
49 Ganister . ee ae 83°95 | i) 23 «CO “50 | “os "835 $°25 
} | Potash. Soda. 
Communicated by John Pattinson, Esq. :— 
50 Vises te ts oe ee te et 60°53 33°28 | 2°61 “64 2°05 “48 -—_ Newcastle fire-bricks. 
51 Do. aS Ge. a0 ae! We Nes 58°00 36°50 1°67 9 | 212 *30 — Do. do. 
52 Do. ee 55°67 38°87 1°67 820) 21 20} — Do. do. 
53 Do. lt) ide ee) “ae” “ws 63°82 31°68 1°63 | 70 |) = (1°85 "18 | _ Do. do, 
54 Fire-clays after calcination .. .. 68°97 27°20 i “47 “62 “4 _ Stourbridge fire-clay. 
55 Do. do. ew 69°32 26°44 2°00 5 11 “25 | _ De do, 
56 Do, do. ss 19°48 | 1°29 l *52 "39 — Do. do. 
57 Do. do. be ee 70°20 26°77 | 1°63 48 “50 “22 _ Do, do. 
58 Do. do. os, ae 70°47 26°23 | 1°47 | él “66 25 Water and Do, do. 
5 Do. do. a ks 75°50 21°37 | 1°42 | “34 “33 "14 | organic matter. | Do, do. 4 
60 Ganister os 3 eb be as 95°85 215 | “38 | 25 Trace “27 ‘si Ganister stone, from the neighbourhood of Wolsingham. 
61 Do. aaa an 97°31 1°61 19 “92 | 09 Trace 18 20 From the neighbourhood of } A 
62 Fire-clay ee ae es ae 90°38 6°03 “90 *29 15 Trace $1 2°13 Wolsingham. Communicated by John Pattinson, Esq, 
| Communicated by Mr, A. Greiner, of Seraing :— 
63 Do. = I ae ae ge iy “78 ‘41 | *24 63 1°59 4°27 German make. 
64 | ee ee 96°10 55 50 | — a “= — Do. do. 
65 DO, 0 ce os oe oe oe 95°50 1°00 mo | — - — — English make. 
66 SS sins ilen, itp opine Geman allies 94°20 *82 2°30 =| - ~- a _ Brick of Ponsard’s regenerators, made at Paris, at M. Miiller’s, 
67 i ok 68. te ce eee 67°50 ? — | — - _ _ Do. de. do. 0. 
68 Best fire-clays .. .. « «+ « 58°00 1°55 “80 — _ - 9°70 French, of Normandy. 
69 Do. a ae ae ae 58°80 2°47 1°15 _ _ 10°50 Belgian, of Ardenne. 
70 a ee 48°00 3°00 1°50 _ _ - 12°00 German, of Frankenthal. 











No. 1.—This is a very white fire-brick, and stands well in plate mil 
furnaces. Not very hard. 

No. 2.—These bricks are red, with black specks. They are very hard 
and strong, They are largely used for the chequer work of Siemens’ 
furnaces, as well as for the furnaces themselves. They stand for twelve 
months or more in steel rail reheating furnace. 

_No. 5.—These tuyeres are very white, somewhat crumbly, but, like 
‘+ stand very well. It will be noticed that the alumina is very 


No, 6.—Similar to the bricks in appearance. They are somewhat more 
fusible than 4 and 5, but are harder, and are difficult to cut out after use. 
No. 7.—A dark-coloured ganister, binding well. Converter bottoms 
from this have = amaximum of twenty-five blows with 6-ton charges, 














Iron and Steel Works for Holley’s dry bottoms, yielding an average of 
about fourteen blows under above-named conditions. 

Nos. 9, 10, and 15.—Used at Dowlais for making bricks for ferge 
urposes, but do not stand very well, lasting only one month when used 
‘or mill furnaces. 

Nos. 11, 12, 13, and 14.—Bricks from these clays last about three 

months in mill furnaces. 
‘ No. 17.—Stourbridge bricks used at Dowlais for building No. 19 blast 
‘urnace. 

No, 28.—Dowlais ganisters: When used for ‘‘ bottoms” it is simply 
ground without any admixture. For lining vessels a little clay is added, 
hy which the alumina is increased, as shown in No. 29. 

No. 36.—Stood for two months in the roof of steel melting furnace. 

No. 37.—Stood well. 


Nos. 38 to 43.—Stood well generally, some roofs standing as many as 
300 casts. 

Nos. 44, 45, and 46.—Made at Dowlais from a cong] in 
the Millstone Grit formation, just above the Mountain Limestone. The 
bricks average about 150 casts. 

Nos. 48 and 49.—Used at Ebbw Vale. Josiah Richards, Esq, says :— 
“1 find a mixture of one part Trevil Rock and four ganister stone equal 
to Sheffield ganister for converter bottoms. The stone is found cropping 
out near the Trevil Mountain in three distinct layers averaging together 
about 3ft. The stone directly under it is quite soft and useless. It is 
under the seam of coal called the ‘old coal,’ 5ft. 6in. thick. It is some 
twenty-five yards above the Farewell Rock or Millstone Grit series. In 
one pit, where this coal is worked at a depth of 300 yards, the stone from 
under it did not do at all for ganister, as it contained too much alumina.” 
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and average pillar of blast 18lb. Used entirely at West Cumberland 


GLASGOW ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—The opening mecting of the fifth session of this 
association was held in the Religious Institution Rooms on Thursda: 
evening, when the president, Mr. David Halley, delivered h 
inqugural address. In the course of his remarks, he referred to 
the recent sinking of her Majesty’s ship Vanguard, and explained 
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a method by which she could be floated. He severely criticised 


to refer to the state of advancement of the 





the letters which have appeared in the London press in 
with this disaster ; and while admitting that the engineers to the 
Admiralty were men of great experience, he could not admit their 
view of the case, and — that ere long, by means of proper 
appliances, the Vanguard would he safely floated. Mr. Hal ley, in 


reviewing the progress of engineering —. the past twelve 
ths, took 


new dry dock at Govan, which will soon be in a condition to supply a 
long-felt want on the Clyde. In his concluding remarks, he con- 
gratulated the members on the state of the association, and ven- 
tured to prophecy bright future in its transactions, 
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Tur Encryrer of Oct. Ist gave an account—chiefly from an 

architectural point of view—of the Westminster Aquarium, and 

narrated how fast it is progressing under the hands of Mr. A. Bed- 

borough, the architect, Messrs. Lucas, the builders, and Messrs. 

Leete, Edwards, and Norman, the constructors of the machinery. 

It is now proposed to explain somewhat in detail the arrange- 

ments which the last-named firm are carrying out, and of which 

we to-day give illustrations. In the first place, however, it is 

necessary to briefly show why such apparatus is essential, and 

this can be best done by reference to the phenomena which go | 
en in nature, and by then explaining how they are imitated, as | 
well as circumstances permit, in such an aquarium as that which 

we are treating of. 

Water, as we all know, is a very universally diffused substance, 
but it is not so popularly well known that it is practically inde- | 
structible. It is also very mobile, and in a state of nature it is | 
never found either absolutely pure or quiescent. It being so, | 
therefore there must be, and is, a necessity for these conditions | 
to exist. The chief attribute of water in its aquarium consi- | 
deration is its motion. Rivers, brooks, lakes, and other collec- 
tions of fresh water are never still. We are accustomed to refer | 
to some of them as being “slow” or “stagnant,” but they are | 
never quite deprived of movement; and this is chiefly because | 
they form parts of a system of waters flowing downwards | 
towards seas, and therefore with them the law of gravity is a source | 
of motion, more or less. But in the seas of the world, though they | 
in some cases vary in level with reference to each other, such | 
variation, mobile as water is, is insufficient to give them the | 
requisite motion, and being therefore virtually a flat mass, some | 
other power is needed, not merely to impart the surface agita- | 
tion given by winds, but also strong under-currents which are 
known to exist in most seas. One great source of this definite 
flowing motion is in the change of temperature, for it is 
known that when caloric is absorbed from the surface, it 
sinks, and a volume of warmer water rushes to supply its place, 
and thus are established constant and great currents flowing at 
their surface towards the earth’s poles, and running below 
towards its equator. The sun, therefore, while it is the great 
source of light and heat, is also by its warmth one great 
primary source of motion in water and in air, the moon, 
causing the tides, being another. Now, although in the 
ocean the presence or absence of animal life depends on consi- 
derations of food in certain places, and upon soil or the nature 
of the sea’s bottom, upon temperature, &c., yet the chief 
thing which affects the nature of marine fauna is motion, and 
this is because motion, by constantly exposing fresh water surfaces 
for the absorption of air, is the means of administering to animals 
the necessary amount of oxygen in the water without which 
they cannot live, as water alone will not support them. Most 
persons are conversant with the fact that a comparatively stag- 
nant pond has its own character, of inhabitants, as carp or tench, 
which do not need much oxygen, and that they are very differ- 
ent from trout and salmon, which require much oxygen, and 
which therefore obtain it in rivers and brooks which are rich in 
oxygen because swiftly-running, and the reason why such speed 
of motion is attended by the acquisition of oxygen is because the 
motion presents constantly new surfaces for the absorption of 
that gas, the water being all the same, and that which to-day 
may be the water of an almost stagnant pool may to-morrow 
form part of a rushing river, without any change of its ele- 
mentary constituents of oxygen and hydrogen combined. It is 
just the same in the sea, where an abundance of oxygen is 
needed not only for living animals, that their blood, or other 
respiratory fluids, be kept sufficiently pure, but also that the 
dead organic matters, both animal and vegetable, which are ever 
forming, may be not suffered to accumulate, but by combina- 
tion with oxygen may be constantly resolved into their primary 
and harmless constituents. The absolute universality of water 
either as a fluid or a vapour renders mankind careless as to its 
great value, and it is only when its want is felt that ite worth is | 
appreciated. We are all apt to use water for various purposes, 
and when they are accomplished we throw it away, or let it run | 
to waste. It is not really wasted or lost, however, it is merely | 
lost for one purpose and gained for another, because it is, practi- | 
cally, indestructible. If converted into vapour it soon comes | 
into contact with something colder than the vapour, and is again | 
formed as water. Even if by a slow and expensive process it is 
decomposed into its two elements—oxygen and hydrogen—-the 
presence of flame will cause them to instantly and cheaply 
re-unite as the original water. It is no matter how much 
sullied water may be, nor in what manner it may be combined 





with other things, the water can always be recovered in a pure 
condition, and it is essential that this should be the case with a 
fluid which dissolves or holds in suspension so many other sub- 
stances, and which is so perpetually needed when done with for 
one purpose to be used for another. 

Another valuable property in water is that when it is exposed 
to daylight at moderate and ordinary temperatures, vegetation is 
sure to appear on most substances immersed in it. The use of 
this is because water so exposed also becomes attended with the 
presence of animal life, and it is not possible for animals to exist 
without vegetation to decompose the carbonic acid gas evolved 
by their respiration, and which, if not removed by counteraction, 
would poison them. This vegetation, therefore, fixes the carbon 
of the carbonic acid gas and sets free the oxygen, and thus the 
water is assisted to be kept pure in a manner which contact with 
atmospheric air alone would not do, great as is the affinity of the 
water for the air, and which air is in its turn always maintained 
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factory in every way. And if, as is quite possible, such trials 
were carried on in situations where no fresh water could be pro- 
cured, the cost and unavailing trouble would be equally great. 
But, supposing these endeavours were to be made by one under- 
standing the various properties of water as they have been ex- 
plained in this article, then the results would be quite different, 
for in whatever condition the water—sea water or fresh water— 
might be as regarded, any dead organic matters it might contain 
diftused in it, or any harmless inorganic matters it might have 
suspended in it, a properly informed experimenter would know 
that such water can be preserved instead of thrown away, and so 
treated as to become speedily available for his purpose. If the 
substances contained in it be large enough for manual re- 
moval by filtration or otherwise they can be se taken out, 
and the purification would be hastened thereby, but if otherwise, 
whatever is insoluble would subside harmlessly, and the minutely 
diffused organic substances would be gradually operated upon by 
the atmosphere in tact with the fluid at its surface. So 
mobile is water, however, that it can be readily imagined that it 
is not possible to keep it absolutely still, no matter how we may 
endeavour so to maintain it, as even light may disturb it, and con- 
sequently under all circumstances it is ever presenting a new 
surface to the air for the latter to purify it. Our atmospheric 
air is composed of certain gases not in a state of chemical 
combination, but in a condition of mechanical mixture, and as 
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pure by coming in contact with terrestrial vegetation. In this 
manner a never-ending and reciprocating cycle of life is main- 
tained everywhere. 

Now we will give a practical illustration of all this by suppos- 
ing that someone by the seaside desires to keep in a limited 
quantity of sea-water any animal which by its breathing 
abstracts some of the atmospheric air contained in that water— 
not any creature which does not so absorb it, as the experiment 
would then lack appositeness. The water would be dipped from 
the sea, and possibly when seen in a glass vessel would look 
turbid from the presence of decaying organic matters—animal, 
or vegetable, or both—and would be thrown away and a clearer 
kind obtained, and soon after, animals having been placed in the 
latter, it, too, would, from the want of growing vegetation, begin 
to lose clearness, and simultaneously with the death of thecreatures, 
from an accumulation of carbonic acid gas, the fluid would become 
offensive to sight, taste,and to the smell. Under ordinary circum- 
stances such water would be discarded time after time for in- 
definitely long periods, but if the experiments took place in an 
inland situation, away from the sea, the continual obtaining of new 
supplies of seawater would be very expensive as well as unsatis- 
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| water has a much greater affinity for the oxygen portion of the 


atmosphere than it has for the much larger nitrogen part of it, 
the free air therefore contained and dissolved*in water is much 


| richer in oxygen than ordinary atmospheric air. And it is the 


oxygen, and not the nitrogen, which is the great source of 
purification of whatever in the water needs to be purified or got 
rid of by being combined with this oxygen. If the work of 
purification is required to go on faster than it would proceed if 
the water remained comparatively quiescent, we have only to 
agitate the water more, so as to bring new surfaces more speedily 
in contact with the oxygen. This may be done by splashing or 
agitating the water, as with a stick, &c., or by pouring it from 
one vessel into another through a more or less great interval of 
air, which it will absorb in passing; or, more neatly, by drawing 
up a portion in a syringe, and then, holding the point of the 
syringe at about one inch above the water's surface, to drive the 
water back again with force, when the entering current will 
entangle and carry down with it into the water a very large 
quantity of minute air bubbles, much greater indeed in number 
and more desirably small in size compared with the little 
quantity of water injected than can be commanded by any other 
known mode. This mode is particularly adverted to now, 
because its application will presently be shown. In course of 
a short time, therefore, which will vary in duration according to 
temperature and some other influences, the once turbid and 
ill-smelling water will have become clear and free from taste and 
smell, and if it has been exposed to moderate daylight, veeeta- 
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tion will have made its appearance, without having been visibly 
introduced, and from this vegetation, consisting of a slight 
downy green or purple film in some cases, or @ filamentous 
growth of either colour in some others, bright bubbles of pure 
oxygen gas will arise under the influence of daylight, which 
means, of course, diffused or subdued sunlight. The effect of 
this vegetation is that the water has become not merely clear, 
but sparkling, and that the same kind of animals which 
formerly died in the same water will live perfectly well and 
permanently in it so long as the amount of animal life introduced, 
while exercising all ite functions and wants, be not in excess of 
the amount of oxygen from the atmosphere and plants 
which the water can absorb and retain. But there is 
very apt to arise another kind of excessive vegetable growth 
which no animals can restrain—that is to say, nature 
is so persistent in caring for the rcetaagng animals by the 
introduction of plant-life, that whenever a ted quantity of 
water, and especially sea-water, is confined in a vessel to which 
light has free and uninterrupted access, the number of the loco- 
motive seeds or “zoospores ” of the lower kinds of plants in- 
crease in number so enormously by a process of compound self- 
multiplication, that, from their presence in innumerable multi- 
tudes, the whole mass of water becomes densely coloured of an 
opaque greenish-brown hue, hindering anything being seen 
within it, though not necessarily being adverse to the health of 
any animals it may contain. The cure for this serious evil has 
been found to be the reversal of the causes which induced it, 
namely, to darken the water. But, as if the whole of it were 
darkened, both vegetable and animal life would cease to exist, 
the plan adopted is that which permits a portion of it to be 
made dark in another vessel in constant communication with the 
one in the light, and which is to be kept clear. In a small way, 
or for a temporary purpose, the light vessel may have its water 
supplied from the dark one by dipping out the water when 
necessary from the latter, which contains neither plants nor 
animals, and which is in a state of great purity. This process 
is attended with two other advantages, however—it permits 
the whole makssef fluid to be much increased for the advantage 
of the ani it is attended by the very beneficial motion, 
and consequi tion, which accompanies the interchange 
of water ; therefore the the dark vessel is in relation to 





next tank eastward. At that point it by a pipe dips below the 
floor, and goes southward across the building and recommences 
its course at the easternmost of the twelve large tanks occupying 
the south-western frontage of the building, a portion of it, however, 
being diverted to supply the row of eight smuller tanks—wrongly 
shown as twelve tanks—on the south side of the eastern or 
narrow portion of the building. The sea water continuing its 
course from east to west along the twelve tanks just named, 
again at the south-west corner dips below the floor, and travels 
across the building northwards to supply the private reserve 
tanks in a room at the north-west corner of the building. When 
it has done its work there it again goes below the floor, and 
travelling once more southwards enters the reservoir at its south- 
west corner, and then in seven of the nine reservoirs it travels 
backwards and forwards in a horizontally serpentine direction till 
it reaches the north-east corner, where it enters the pumping well, 
and commences a new circuit. The fresh-water circulation is 
exactly the same, but shorter and simpler. The water is pumped 
from its well into its cistern, from whence it enters the large tank 
at the north-east corner of the series, from whence it enters one of 
its two reservoirs at the south-east corner, and travelling west, it 
enters the second reservoir, and going eastwards from thence, 
enters its pumping well. A part of the fresh water is taken 
from the cistern to supply the series of eight small tanks at 
the northern side of the narrow or eastern part of the building. 
In both the sea and fresh water departments about one-tenth 
of the entire quantity of water circulated is separately conveyed 
by a smaller pipe to each of the show tanks, which it enters with 
force through small jets, and sends down into the water every 
instant innumerable multitudes of very small air-bubbles, which 
by the enormous aggregate surfaces of air they thus expose 
to the water, aerate the latter most effectually, just in the same 
way as would the syringe already referred to. To repre- 
sent the under currents of the sea, an arrangement is made by 
which the water in the show tanks travels in a vertically serpen- 
tine course downwards and upwards. The entire distance over 
which both kinds of water travels is about three miles. 
The boilers and engines are in duplicate, so as to avoid stop- 
of the current in case of accident or repairs. But there are 
ight pumps—four each for sea and fresh water, not only to 
attain still greater safety, but for economy in many directions. 
tity of water circulated will be from 15,000 to 30,000 





the light, the better will be the condition of the whole arrang t 
On a large scale of course such interchange by dipping would be 
impracticable, and recourse must be had to a system of machinery 
of pumps worked by hand or other power, and to pipes and the 
usual other modes of effecting and controlling the flow of liquids 
from one vessel to another. The ideal vertical section on the pre- 
ceding page, in which are shown resultsonly, butin which the means 
of attaining the results are omitted for the sake of simplicity, 
accurately and completely represents the general system of cir- 
culation which is being adopted at the Royal Aquarium at West- 
minster, and which, indeed, is that which is always going on in 
nature. A is the show tank, lined with rockwork, and contain- 
ing animals and plants in water exposed to light. B is the much 
larger reservoir or tank, containing water in darkness, with no 
animals. C is the pipe conducting water from B to A, and D is 
the pipe conveying water overflowing from A to B. The six 
arrows indicate the direction of the flow. E is the pipe supply- 
ing the small quantity needed to compensate for evaporation, and 
which, both with the fresh and sea water departments at West- 
minster, will be distilled water. If all this be clearly under- 
stood, a reference to the various illustrations now published will 
be easy. 

In THe Enciveer for Oct. 1, p. 238, is a ground plan 
of the Aquarium, and below the part of it marked “grand pro- 
menade hall” is the dark tank or reservoir, holding about 
700,000 gallons, of which about three-fourths are sea water and 
one-fourth fresh water ; for it is also not intended to change the 
latter, as it can be kept inmuch better condition than any which 
can be supplied by waterworks, while the money cost of using 
water only once and letting it run away to waste would be 
enormous and continuous. But, as the value of the total quan- 
tity of prepared sea and fresh water will be over £4000, it is 
necessary to guard against its loss from leakage ; and therefore 
it is divided into nine easily isolated parts. In transverse 
section the reservoir is like three asphalted tunnels, each arched 
below and above and placed side by side, and each of the three 
are by cross walls divided again into three. A transverse 
section of one division is here given, showing a pipe 
running along the bottom and about 18in. above it, sup- 
ported at 5ft. intervals by piers. At the parts of the cross walls 
where these pipes pass through them, the pipes are interrupted 
by some very ingeniously contrived double-seated valves, eighteen 
in number, arranged by Mr. C. H. Norman, of the firm of Leete, 
Edwards, and Norman. If any division is found to leak, the 
valve can be by its long spindle screwed up to the upper seat, 
and then the water, instead of flowing into and through that 
particular division, will pass through the horizontal pipe atits base 
into the next division, and the other division, thus isolated, can 
be emptied and examined without loss of water or interruption 
of the circulation. 

It has been explained how the sun, as a prime motor in nature, 
moves the waters of the ocean, but as this cannot be made 
available in an aquarium, heat is made use of in another form, 
namely, in the furnace of a steam-engine boiler, of which 
there are two, shown in section, Fig. 1. These boilers, of 
20-horse power each, are made much larger than are required to 
drive the two 8 horse power engines, because a large quantity 
of “live” steam will be needed to heat the water by which the 
entire building will be warmed on Phipson’s plan. Fig. 2 is a 
plan of the boiler and engine-rooms, and Fig. 3 is a plan, eleva- 
tion, and section of the two engines themselves, which drive the 
pumps, one of which is shown in section at Fig. 4. These rotary 
pumps—Forbes and Edwards’ patent—are the best known for 
aquaria, as they permit the use of vulcanite, because metal 
would corrode by the action of sea-water, and would spoil it and 
poison the animals. Their simple action—that of rolling and not 
rubbing—makes them very lasting, and they are adopted in 
aquaria at the Crystal Palace, Southport, Rothesay, Naples, 
Vienna, and other places. 

_The eastern ends of the reservoir are, by two large vulcanite 
Pipes contained in a culvert, connected to the twe pumping 
wells, one for sea water and one for fresh water, which wells, 
with the pumps and suction and delivery pipes, and one of 
the two cisterns above into which the water first goes, are all 
shown in section in Fig. 5. Fig. 6 shows the mode of connection 
between two reservoirs, and Fig. 7 shows the return pipe at the 
end of one reservoir. 

e course of the circulation is therefore as follows :—The 
water in the reservoirs being of course at the same level as 
in the pumping wells, it is pumped—the sea water and the 

water—simultaneously but separately into the two cisterns, 
the top levels of which are 7ft. higher than the water level 
of the highest show tanks, and 11ft. higher than those of the 
lowest of them. The circuit’ commences—see page 238 of THE 
Enaryerr of October 1, 1875—with the sea-water tank at 
the north-west corner of the series, and it from thence enters the 
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gallons hourly, day and night, the amount varying according to 
the temperature of the atmosphere, the number of the animals, 
and other circumstances. 

The entire circulating system, as here described, which is the 
essence of the success of the whole establishment, is the inven- 
tion of Mr. W. A. Lloyd, the naturalist of the Westminster 
and Crystal Palace, and many other public aquaria, and the sepa- 
rate lark reservoir was suggested to him twenty years ago by the 
separate condenser, as applied by James Watt to steam engines. 
The scroll bracket, of which we give an illustration, supports the 
girders over proscenium, and is supplied by the Thames Iron- 
works Company, after the design of the architect. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents. ) 





SCREW PROPELLERS. 
, oe ——_ beg to my nyt day end view sketch of my 
improved p er, showing the es set diagonally across the 
centre boss, and also ae aul of the blades oy oan to end at 
the extreme point of angle, also diagonally to each other ; and, if 
the centre be forgei, the lower ends or base of the blades will 
serve as rudiments or sockets wherein the blades could be socketed 
by riveting, bolting, or welding, or otherwise be made fast, and 
lighter and stronger. By the concentration of these blades on to 
the centre boss, and by the nature of their angles to each other, 
and also by their perceptible inclination to the back of the axis, 
they not only follow each other in rapid succession in their for- 
ward action, but displace and cut, or slice, the water at a long 
angle from that part to the front of the boss, and each blade acts 
beneficially on the centre water, and also on what is called by 
captains backwater, or the water sucked or carried by the ship's 
stern on her progress forward, and their return upwards is effected 
at the extreme curved side of the blades offering the least resist- 
ing surface to the water. In the Griffith’s, as well as in most of 
the ordinary the blades are set on a long plain centre, 





VERTICAL POSITION 
OF PROPELLER 


and in"large ocean steamers on very large — or circular planes 
at a distance from each other, the one blade at half angle or 
diameter of their breadth to each other; and the four blades so 
placed are made to revolve round the large centre, leaving a large 
void in the centre and in its immediate periphery, owing further 
to the space intervening between it and the pitch of the blades, at 
an angle of 45 deg., or thereabouts, from the axis. Independent 
of this mass of dead water, and of the back-stern water 
detracting from the effect of the propeller, and to which I attach 
a greater amount of importance than what is generally believed by 
so-called Lo men, owing to the above great pitch, or angle 
of the blade, a great deal of water is pitched from one side to the 
other of this large centre, and a great deal of it is lifted on the 
upward travel of the blades, causing accumulated resistance and 
useless waste of engine power, and a great deal of friction of the 
metal to the water and spattering of the water between the blades, 
well known to poy as centrifugal action. 
The results I obtain in my models, driven by steam at a gueat 
, are an increase of speed of from 10 to 15 per cent. on the 
other pro} llers, and, what is most important, a considerable 
saving in the quantity of steam supplied to the engines; as much 
as one-third of that required to drive the Griffith’s and other pro- 





pellers, which I have been able to ascertain by the relative fall of 
pressure indicated by my most accurate little pressure gauge fitted 
on to the copper boiler supplying the engines, the loss in pres- 
sure with my ae being of 3 lb. to 4 Ib. to 5 lb. to 6 Ib. per 
square inch with the others on a run of 100ft. each time. 

My experiments with little steam models have been various and 
extensive, and conducted with a great deal of accuracy and obser- 
vation, and no little care and trouble. My object was yay 
to ascertain the hig hest possible speed that such could be driven 
by carefully and ly constructed engines and the best con- 
structed propellers, as also as compared to the best engines and 
paddles for paddle steamers. My models are all of one length, 
say 5ft. Gin., Sin. beam, and one model same length by 10in. 


My first experiment was with a model with a rather bluff entrance 
to the water, not very fine lines aft, but what only a few years ago 
would have been idered a fair speci of an ocean-going steam- 
= ; her engines were two vertical oscillating cylinders of the 
ordinary construction. Drawing 6in. of water and driven by a 5in. 
Griffith’s propeller, I have run her the measured distance in the 
canal in 28 seconds, and with my propeller, same distance, same 
everything, in 25 seconds. 

My second experiment consisted of a model ially constructed 
on my own lines, same length, 5ft. Gin. 8in., very flat, and 
very gently rounded bottom, centre with fine entrance, and long 
lines under her water line, with a clear run to the poop aft, but not 
extra fine lines gradually tapering—a hull of comparatively 
cubic capacity on a light t—such a vessel as would be suitable 
for the New Orleans trade. Drawing 4}in. aft with about 15 lb. of 
ballast (lead), besides her boiler weighing 9 Ib. to 10 Ib., and its 
content of water another 4 Ib. to 5lb., say total dead weight about 
30 Ib., besides her keel being partially weighted with lead for stiff- 
ness on the reel pe used = a paddle boat. I have also had 
specially constru a pair of compact inverted cylinder engines 
most faithfully and most correctly put together, om light material, 
but very true and strong in all their working parts, slide valve, 

indles, cranks, and bearings, sufficiently strong, in fact, to stand 
the shock and friction of a terrific speed of pi The revolu- 
tions I have obtained from these engines (pigmy engines) is,no less 
than from 1500 to 2000 per minute; with Griffith's 

eller, she ran the measured distance in the canal of 100ft. with 
Pil boiler power at a pressure of 40 Ib. to 45 Ib. of steam per square 
inch in ith to = seconds, and with my peller in 16 to 17 
seconds, but the falling off in the pressure of the steam was 6 lb. to 
8 lb., with the ordinary propellers, and only of 3 Ib. to 4 lb. with 
my propeller, the heating surface and the quantity of heat supplied 
(spirit wick burners) being the same in all trials. 

My third ceptnant as fol- 
lows:—The said model being well 
suited to carry idle wheels, I 
had a pair of the most perfect 
and modern set made, fitted with 
feathering gear, such as are, in 
~ fitted — Isle of M 

ast passenger boats sailing dail 
from this port, their dann 
being 9in., with number of floats 












FRONT END VIEW 


in proportion, three catching the 
water at ev revolution, per- 
haps 3}in. each side, I also had 
constru er a pair of the 


best type of side lever two- 
cylinder long stroke engines 
working at a great speed, and 
worked admirably with the same 
boiler as for the screw engines, 
with same amount of heat, &c. 
The speed of this little dle 
yacht model was so that 
she attracted general admiration 
when she was run in the lake in 
Newsham Park, yet in the mea- 
sured distance 100ft. in the 
= oe —_ was no 
ess 25 seconds, as against 
16 to 18 with the screw! A clear 
gain in favour of the screw 
propeller of no less than 40 per 
This Sfrected th i 
Fourth experiment.—This was effected with a ial 
model for testing the accuracy of Mr. Griffith's theccy of ten 


advantage of bow and stern propeller and efficiency. The gain in 
speed he makes on the collective hs ers over the single stern 
propeller is 40 per cent. by doubling his power. This model is 


much finer fore and aft than the previous one, and the bottom centre 
mtly barrelled, shape a type of an ocean-going steamer. 
o finely cut and sm y finished longitudinal arches with 
hollowed roofs were cut under the ship’s bottom, protruding at a 
height from the floor of the hull internally, and right across the 
keel, under the bottom aforesaid, the one arch about one-sixth 
from the forerake, and the other about — distance from the 
stern post; into each of these arched vaults a propeller of 4}in. 
diameter was fitted and connected to one main shaft and to the 
engine, and worked by the same boiler as used in the former model 
and in a line with the shaft as nearly ——a touching the 
hull’s floor, to obtain the requisite rectilinear level with the axis of 
the respective propellers outside. This model so fitted has run the 
distance of the measured line of 100ft. in 18 to 19 seconds. The 
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same model fitted with two separate shafts and two distinct pairs 
of engines, to each screw, gave precisely the same result without 
any increase of speed whatsoever, and with half of the stern 
engine, and full speed of the forward engine, the loss in speed was 
5 seconds in the distance of 100ft., viz., 100ft. in 24 to 25 seconds, 
pressure of steam and all conditions always the same. Similar result 


with full to stern engine, half to forward engine. 
The forward engine and propeller worked at full speed alone gave 
two seconds less in 8 to 10 per cent. loss on the stern propeller 


worked alone with full power. 

My sixth experiment consisted of a peculiarly constructed model, 
a fine gently tapered V shaped hull, all lines from stem to stern a 
little fuller in the centre broadside under the water line, but gently 
barrelled upwards, and in — for the whole length from the 
point of the water or load line upwards above the water line, with 
a great breadth of beam—10in.—the wide deck covering the ship 
from end to end like a floating bridge, the length being always the 
same, viz., 5ft. Gin. This model of half as much capacity as the 
flat bottomed one mentioned in my second experiment, and drawi 
54in. to Gin. of water, or lin to 1}in. more than that driven with 
same boiler and engine, has given with a 4}in. propeller nearly the 
same as the above-mentioned, but as regards stability and 
steadiness in the water she is a perfect specimen; she appears as 
firm in the water at full speed as a locomotive on the A 4 and is 
admirably fit as a type for a Channel passenger steamer, and 
equally, if not better, fora heavy turret man-of-war carrying heavy 
guns, 
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The inevitable conclusion of these experiments is :—(1) That 
skilfully and accurately constructed engines for high pressure, 
made light but strong, can be made to work at an incredibly 
speed, although relative to the size and work to be done. In 
these small engines the speed of 1500 to 2000 revolutions is won- 
derful, and beats even the small electric engines by far. (2) That 
a fine model, with perfect engines and perfect propellers, or as 
verfect as can be made by man, will run 40 per cent. faster than a 
halt model with ordinary engines and propeller. (3) That such a 
fine model, fitted with perfect engines and propeller, will run 40 
per cent. faster than the best modelled, the best engined paddle 





boat steamer, fitted with the best made and most improved set of | 


paddle wheels, with feathering gear the most approved, and fur 
thermore with one-third of the engine power. (4) That a single 
propeller, and in preference a stern propeller, will drive such a 
model as fast as two propellers—bow and stern—whether these 
latter be driven by the same or by separate engines ; consequently, 
that vessels fitted with two sets of propellers, or two sets of 
paddle wheels and, I may also observe, twin vessels are the 
greatest engineering errorsof our time. I will send you the exact 
angle of the blades of my propeller, and a more correct sketch as 
soon as I can get one made to my views. The models driven by 
these propellers keep a wonderfully straight course on the water as 
if steered to her course, and a clear stream without commotion in 
the immediate back of the ship’s stern is the result. To point out 
to you the difference of action between the Griffiths and other 
screw propellers, I further 1 two sketches of the two dif- 
ferent threads, the Griffiths being the long thread with long 
spaces between, the other a wider, finer, and closer-knitted thread. 
N. D. SPARTALI. 
3, Cook-street, Bank-chambers, Liverpool, Oct. 1st. 








MATERIAL FOR CONSTRUCTION OF PIERS, ETC. 


S1r,—The following extract from a ye “On the Construction of 
Modern Piers,” was read by Mr. J. W. Wilson, jun., at the Society 
of Engineers on the 1st March last, and ap; in your paper of 
the 12th March. ‘‘ In the early days of pier and similar construc 
tions, timber was almost exclusively employed in ignorance, or not- 
withstanding the depredations of the teredo ; this material being 
more readily procured than others, and the manipulation of it being so 
much more generally understood and easily accomplished. Various 
expedients have been tried from time to time for protecting timber 
in water, but the interesting discussion upon this subject at our 
nieeting last October showed the failure of all modes known up to 
the present time for its preservation to any satisfactory extent. As 
time progresses and new works are earried out timber is seen to 
enter toacontinually diminishing extent into the ordinary formation 
of their substructure, and in addition to this the necessity of a 
rectangular form, and the n ily extensive surface exposed to 
the force of the waves, is a further reason for substituting a stronger 
and more durable material. Notwithstanding the consideration of 
the admirable adaptability of timber for bearing the constant blow 
of the waves, it being so much more elastic r cast iron, and 
yielding so well to the frequent blows given to it in all directions, 
we are Ted to the consideration of iron as a substitute for timber in 
the substructure of pier work.” 

Taking into consideration the isolated position of this colony— 
Western Australia—it is hardly to be wondered at that the talented 
author of the paper from which the foregoing extract was taken, 
should appear to have been unaware of the existence of a timber 
that is entirely impervious to the ravages of the teredo naval/is, and 
from its other excellent qualities is admirably adapted for construc- 
tion of piers, harbour works, and every description of marine 
structure requiring strength, stability, and elasticity. Yet such a 
— does exist, and 1s found in almest boundless forests in this 
colony. 

The jarrah, or native Prmp e & is of the Eucalyptus or —_ 
genus, and is to be found in Western Australia only ; none of the 
neighbouring colonies possess a timber of an equal quality—it 
defies decay. Time, weather, water, the white ant and all marine 
life have no effect upon it. Specimens were forwarded to the 
Melbourne Exhibition, 1866, of portions of the wood which had 
been thirty years partly under water and partly out, others had 
been used as posts, and for the same period buried in the sand where 
the white ant destroys in a few weeks every other kind of wood. 
For this peculiar property the jarrah is much sought after for rail- 
way sleepers and telegraph posts in India, New Zealand and the 
colonies. It is admirably adapted for dock gates, jetties, piles and 
shipbuilding—copper sheathing for ships built of this material is 
rendered —e. 

In these colonies there are now marine structures, piers, jetties, 
harbour works, lighthouses, Xc., that have stood for as longa 
period as from thirty to forty years, constructed entirely of this 


timber, without any preparation for its protection having been | 144 


used, and in every instance on examination the wood has been 
found as sound and perfect as on the day of erection. Its excellent 
qualities are becoming rapidly understood by the neighbouring 
colonies—India and New Zealand ially making immense 
demands for the timber for railway and harbour works. Two large 
steam saw mills companies have been at work here for the past four 
years, but the demand for the material is enormously in excess of 
their means to keep pace with it. The great extent of the timber 
forests offer an apparently unlimited supply, and the rapidly 
developing spread of the knowledge of the vast merits of the 
jarrah must undoubtedly result in a this one of the most 
approved materials in the construction of marine, harbour, and 

way works. The jarrah has been p! high in the general 
classification of timbers at Lloyd’s, by which it has been rated in 
the third category of timber for shipbuilding purposes ; teak holds 
the first moe in the table, oak second, and jarrah third—there are 
no less than twenty rates in the table. 

With regard to its application to shipbuilding, it may be men- 
tioned that nearly all the vessels used in our local trade are 
constructed throughout of the native mahogany, many of our 
shipbuilders even preferring this timber to teak and oak. It works 
easier, bends port se steaming, takes the fastenings with a fair 
drift without splitting, and isremarkably tough. In the year 1866 
a lighter, built of jarrah, was stove by a large steam boiler falling 
into her. She was eighteen years old and had never been coppered, 
but her original planking and timbers were perfectly sound and 
fresh looking when a mere shaving was taken off them. The 
Rose, 94 tons, built of jarrah, by R. Wrightson, has made some of 
the quickest passages on record to China, Singapore, &c. A ship- 
builder states in a report on the jarrah to the Government of this 
colony, that, in his opinion, a ship built of this material, and 
copper fastened, would be almost everlasting, and for buoyancy, 
tonnage capabilities, and sailing qualities, is not inferior to teak or 
oak. With regard to its effect by iron, Mr. Laurence, of Fremantle, 
W.A., reports that he removed a bolt from a vessel in which it had 
been over fifteen years, and the only evidence of its having been 
there was a black scum, easily washed off, leaving the bore as if 
burnished, but the surrounding timber and bolt undamaged. 
Another boat-builder reports that he has seen this timber after 
being twenty years in the water, when the iron was completely 
rusted away, but the timber quite sound, so that an original hole 
of jin. will be, after the lapse of twenty years, safely filled with a 

in. bolt. 

‘ In the year 1829 H.M.’s frigate Success struck on a reck near 
Fremantle, knocked off her false keel, broke her back, and was 
otherwise seriously 'amaged. She was, however, repaired with 
jarrah, and, after crvising about some time, sailed for England. 
On arrival at Portsmouth the vessel was thoroughly examined, and 
declared to be in perfect repair. Several years after her bottom 
was again examined, and the planks found perfect. When 
Governor Stirling went to England after this examination, he 
obtained an order from the Admiralty for two hundred loads of 
this timber ; but owing to the want of money in this early period 
of the colony, the order unfortunately fell through. 

As a final instance of the extraordinary qualities of this timber I 


may quote the case of the barque Midas, which vessel, laden with 
a cargo of jarrah piles and sawn timber for New Zealand, was 
wrecked in Secaibdn Bay — a cyclone, on the 10th March, 
1872. On the recovery of some of the cargo more than two years 
| afterwards, the jarrah logs and timber were found perfectly sound, 
| and entirely free from any defects caused by water, exposure, or 
| sea-worms, while, on the other hand, the timbers and planks of 
| the vessel itself were perfectly riddled and rotten, and in some 
| cases bore an appearance more akin to sponge than timber, Speci- 
| mens of the vessel and cargo were exhibited at Captain Lukey’s 
| offices in Melbourne. 
In the erection of the jetty at Sandridge, Victoria, several woods 
| were experimentally used, including white gum, red gum, stringey 
| black but, and jarrah ; but all failed in competition with the 
atter. 

Tn conclusion I beg to quote from the ‘‘ Report on the Qualifica- 
tions of the Jarrah,” to the West Australian Government, by Mr. 
James Manning, clerk of works :—‘' From over twenty years’ ex- 

verience with jarrah, in which time many thousand loads have 

n used under my directions in buildings, sea-jetties, and bridges, 
and, in fact, in every way in which timber is required in the ordi- 
nary wants of life, jarrah is available, and has been used. It is 
strong and dense, its specific gravity being 1°12; but from concur- 
rent testi y of shipbuilders, it bends oy and is not deterio- 
rated to any extent by iron fastenings. It does not destroy iron 
when used in solid timber, and in the repair of old vessels, new 
fastenings of iron, a very little larger than the former ones, are put 
into the same holes. It is remarkably free from the action of 
nearly all the ordinary forms of decay incidental to woods in con- 
tact with or buried under ground, under water, as mortices or 
other joinings ; in piles, in sea jetties, and planking of seageing 
vessels, without sheathing or other protection, it has proved sound 
and enduring to an extent which appears to denote exemption 
from decay, so far as evidence can be derived from observation on 
timbers exposed for upwards of thirty years. I have recently 
taken up piles that were driven for a whaling jetty in the year 1834 
or 1835, making a period of at least thirty-five years ; the timber is 
perfectly sound and free from insects, although the place is 
swarming with teredo.” 

It is much to be regretted that this valuable building material is 
not better known in the northern hemisphere; it is easily and 
cheaply obtained. Many large vessels up to 1000 tons register 
have been freighted with jarrah for India, New Zealand, Xc., 
during the past four years, and it is confidently believed that a 
knowledge of the sterling qualities of this wood wil! establish a 
position for it in England in active competition with cast iron as a 
material for construction of piers, jetties, harbour and other marine 


works, GEORGE SIMPSON, 
Lockville, Western Australia, July 14th. 











QUADRUPLE ENGINES, 

Str,—In Mr. Adamson’s paper on ‘‘ Quadruple Engines,” printed 
in THE ENGINEER of the 10th ult., I note that reference is 
made to four single-cylinder Corliss valve engines, which were 
mentioned in a report published in 1874, by Mr. Robert B. Long- 
ridge, chief engineer of the Boiler Insurance and Steam Power 
Company, Limited, Manchester. Mr. Longridge stated that the 
total horses power of these four engines was 1071°52 indicated 
horses power, and the average rate of consumption 4°25 lb. of coal 
per indicated horse-power per hour, 

Taking the report to be correct, Mr. Adamson proceeds to com- 
pare this consumption of coal with the reported consumption by 
other engines on the compound principle, said to require much less 
coal iw horse-power, and explains by references to the diagrams 
and elaborate tables, the reasons for the saving. As I happen to 
know something about the four Corliss engines above referred to, 
I write to say that Mr. Longridge’s report, so far as it relates to 
them, is incorrect and misleading. Mr. Longridge gives the horse- 
power as 1071,33;, which snbeoallly leads anyone to suppose that the 
report was prepared with the greatest accuracy. From indicator 
diagrams in my possession, taken from the engines on many occa- 
sions, it appears that Mr. Longridge’s statement does not give the 
correct average power developed by the engines, not within nearly 
100-horses power ; and as regards the coal consumption, no trial to 
ascertain the exact consumption had ever been made up to the 
time when Mr. Longridge’s report was issued ; I have good reason 
for believing that the quantity taken by Mr. Longridge for the 
purpose of his report could be at best only an approximation of 
the true quantity used. 

Steam was required for several other purposes in the mill, and 
as the coal was of inferior quality, the quantity used for the 
engines, even if known exactly, could not be fairly compared with 
the results obtained by Mr. Adamson in his four hours’ trial with 
selected Welch coals, So far as I am aware, no trial has yet been 
e to ascertain accurately the coal consumption by these four 
engines, but with other engines made from the same patterns, the 
coal used per indicated horse-power per hour, taking the weekly 
average, is little more than f the amount given in Mr. Long- 
ridge’s report, an account which Mr. Adamson innocently adopts as 
the standard consumption for all single-cylinder engines. 

Keferring further to the engines selected by Mr. Adamson, to 
show that single cylinders uire more coal than engines with 
cylinders working compound, I may state that two of the single- 
cylinder Corliss engines mentioned, which ther are capable of 
working to 1000-horse power, are actually driving a mill previously 
driven by large double-cylinder pound engines, assisted by two 
small auxiliary simple ones. When the single cylinder Corliss 
engines were set to work, there was a marked decrease shown in 
the indicated power required to drive the mill ; the turning was 
more steady, and the saving in coal (in round numbers) about 50 
tons per week. Steam for the single cylinder engines is supplied 
from the same boilers, and at the same pressure as supplied for the 
compound engines. 

If the weight of steam used per spindle turned could be accu- 
rately ascertained, and then a comparison made, I feel satisfied it 
would be shown that the simple Corliss steam jacketed engine, 
with single cylinder, requires not more, but less, steam than Mr. 
Adamson’s quadruple eplindar engines to do the same work. 

Bolton, Oct, WILLIAM INGLIs. 


GREAT NORTHERN ENGINES. 

Sir,—At a recent meeting of the Society of Engineers, when 

I read a paper on the Government brake trials, objection was taken 
to an opinion expressed by me, that had the Great Northern engine 
been one of their large outside cylinder engines, the speed of that 
train would have been greater than it was with the inside cylinder 
engine used. It was stated during the discussion that followed the 
paper, that “the pi derance of power is slightly in favour of the 
engine with inside eylinders.” I was not prepared (as I stated) to 
.show by figures at the time that I was correct; may I therefore trust 
that I may be allowed to do so in your columns? The outside 
cylinder engines have an 18in. diameter and 28in. stroke, giving a 
cylinder capacity of 4°117 cubic feet, or with both cylinders, of 
8°234 cubic feet. The inside cylinder engines have a 17in. diameter 
and 24in. stroke, giving a cylinder — of 3°152 cubic feet, or 
with both cylinders ef 6304 cubic feet. The diameter of the driv- 
ing wheel of the larger “— is 8ft. lin., which gives a circum- 
ference of 25°395ft. The driving wheel of the other is 7ft. in dia- 
meter, 21°989 in circumference, so that the number of revolutions of 
the latter engine is ‘154 times more than the former when running 
the same number of miles per hour, therefore the steam used is in 
the proportion of 8°234 to 7°256, or the outside cylinder engine is to 
the inside as 1°132 to 1, or nearly } more powerful, and has a pro- 
ee “pee weight on the driving wheels. 

t. le 








THOMAS MAUDE. 








THE Sheffield Town Council have resolved to borrow part of a first 





sum of £250,000, to commence a tt scheme of street improve- 
ments, which will cost about £2,000,000. 
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1923. A new and improved composition of Lusricatine Ou. or Marrer 
William Edward Gedge, Wellington-street, Strand, London.—A com. 
munication from Emile Honoré, Brussels, Belgium.- -26th May, 1875, 

2419. Improved means of Atracnine Tres, Scarves, or CRAVATS, Francois 
Le Maistre, Little Britain, London.—3rd July, 1875. " 

2825. Improvements in Ice Propuction and Ic¢g-wousEs and SToREROOMs 
Edward Thomas Hughes, Chancery-lane, London.—A communication 
from Gottlob Currle, Ulm, Wurtemburg, and Phitlipp Holzmann, 
Frankfort-on-the-Maine.—1l1th August, 1875. 

2901, An improved method of and apparatus for STEERING BALtoons, 
Daniel Biddle, Kingston-on-Thames, Surrey.—17th August, 1875. 

2939. Improvements in Coverines for OuTsipg Occupants of OMNIBUSEs, 
Tram Carriages, and such like, John Newman, Strand, London.—20¢) 
August, 1875. 

2979. Improvements in BatLoons, Henry McKee, Dunfanaghy, County 
Donegal, Ireland. 

2987. Improvements in apparatus for Rircinc Fire-arMs, George Tom- 
linson Bousfield, Sutton, Surrey.—A communication from Captain 
Rodolfe, France. —25th Auguat, 1875. 

2993. Improvements in OrricaL InstRUMENTs to be employed either for 
amusement or for useful purposes, Albert Williams, Church-street, 
Kensington, London. — 2th August, 1875. 

3021. Improvements in Makine Burron Hoes in Luyen or any light 
material, and apparatus therefor, by the aid of a machine of simple 





construction, Walter Thomas Patterson, Old Kent-road, Surrey.—27th 
August, 1875. 
3031. Imp ts in the facture of Suow Cases, Picture Frames, 


Heapinos, and other articles, and in apparatus employed therefor, 
Frederick Larard, Brixton, Surrey.—28th August, 1875. 

3047. Improvements in the construction of Ash Pans for domestic fire- 
places, Charles Ezard, Bradford, Lancashire. 

3049. An improvement in Drums of Rotary Screens, Charles Cousins, 
Lincoln. 

3053. Improvements in O11. Lamps, Francis Palling, Elliott-road, Brixton, 
Surrey. 

3057. A new or improved machine or apparatus for CUTTING or QUARRYING 
Stone or Rock, William Adams, Callendar, Perthshire, N.B. 

3061. Improved hanical arrang ts for Turnine the Leaves of 
Music, John Snell, Temple-street, Bristol. —31st August, 1875. 

3065. Improvements in modesof and apparatus or means for Preventino 
Rapiation of Heat in Stream Borter and other Surraces, Abraham 





Beamish and Charles Mason, Liverpool. 

3067. Improved apparatus applied to Gymnastic and Taratricat Per- 
FORMANCESs, Walter Pfeffer Dando, Shepherdess-walk, City-road, 
London. 

7-7. Segevcoments in Fire-arms and Progectites, Richard Burton, 

ndon. 

3071. Improvements in Hyprav.ic Pumps and in the action thereof, Wil- 
Mam James Bayford, Clayton-square, Liverpool. 

3073. Improvements in Preservine fresh meat, game, fowl, fish, vege- 
tables, butter, and similar articles, John Henry Ermatinger, Dunster 
House, Mincing-lane, London.—A communication from Dr. Fred. Sacc, 
Neuchatel, Switzerland. 

3075. Improvements in Mortive-rowerR Enoines or apparatus, Pedro 
Gamboni, Harley-street, London. 

3077. An improvement or improvements in Sewinc Macuiwe NEEDLEs, 
James Elliott, Kettering, Northamptonshire.—1lst September, 1875. 

3079. Improvements in ——— for Ixpicatine and Reowterine th 





speed of railway s and other vehicles, Frederick Edwar 
Blackett B t, Westminster-chambers, Victoria-street, West- 
minster. 


3081. An improved process for Preservinc Breap for the use of travellers, 
the army and navy, and others, Dominique Tamet, St. Mary Axe, 
London.—A communication from A. Mouries, Lyons, France. 

3083. Improvements in Fastenincs for joining or uniting the ends o 
driving belts or bands, and for joining or uniting other belts or bands, 
Thomas Pearce, Aston, Birmingham.—2nd September, 1875. 

3089. Improvements in OpsTaininc Free CuHLorine from CHLORIDES, 
Donald Dow and James Telfer, Glasgow, N.B. 

3001. Improvements in apparatus for Actuatino the Brakes of the 
rolling stock of railways, John Edwards, Cassland-crescent, South 
Hackney, London. 

3093. Improvements in Lamps for the burning of petroleum and other oils 
and liquids, William Dalton, Cranfield-road, Brockley, Kent. 

3095. An improved method of Propuctne Raisep or SUNKEN Desions on 
Sueer Meta, Thomas Henry Rees, Hexham Villa, New Barnet, Hert- 
fordshire. 

3097. Improvements in apparatus for Warmine and VentiLatine RalL- 
way Carriaces, Edward Brown, Aston, Birmingham.—3rd September, 
1875. 

3099. Improvements in StramM Enotnes, Daniel Adamson, Hyde Junction, 
Hyde, Cheshire. 

3101. Improvements in the construction of ALarM Sienars to be used 
on railways and for other purposes, Edward Rowland, Mottram, 
Cheshire. 

3102. Improvements in the means and apparatus for Errectina Com- 
MUNICATION in RatLwaY TRAINS, Edward Tyer, Old-street, Finsbury, 
London. 

3105. Improvements in machinery or apparatus for Cuttixe and Foipine 
Paver, which improvements are more particularly applicable to ma- 
chinery for printing on a continuous web, William Conquest, Tudor- 
street, London.—A communication from Stephen Davis Tucker, Kew 
York, U.S. 

$107. Improvements in apparatus used for Hutiinc, Potisuine, CLEAN- 
ING, SEPARATING, and Dressino Grain and grain produce, John August 
Arnold Buchholz, Ravenscourt-square, Hammersmith, London. 

3111. Improvements in Air Compressers, David Greig, Steam Plough 
Works, Leeds, Yorkshire, and John Short and John George Weeks, 
Bedlington Colliery, Bedlington, Northumberland. 

3113. Improved machinery, a! tus, and touls for OreratinG on METALS 
and other materials and substances, and in the mode of applying and 
working the same for the purpose of dressing, shaping, and finishing 
such materials, George William Beynon, Salisbury-street, Adelphi, 
Strand, London.—4th September, 1875. 

3115. An improved Tension Reovucator for the Corps of Winpow BLinps, 
Colin Campbell, Edinburgh, N.B. 

3119. A new or improved fabric for Taste Mats or Trays, Mats or 
Covertnes for Fioors and other analogous pore, and modes or 
apparatus for manufacturing the same, William Paton, Johnstone, 
Renfrewshire, N.B. 

3121. Improvements in the method of and in the construction of a} tus 
for CLEANING, PoLisHine, and Dustinc Trx and Terne Piares, William 
Griffiths and Thomas Griffiths, Workington, Cumberland. 

3123. Improvements in the manufacture of Sewinc Tureap and other 
cords, and in machinery therefor. John Keats, Newcastle, Staffordshire, 
and Arthur Greenwood and Smith Wainwright, Leeds, Yorkshire.—6th 
September, 1875. 

3127. Improvements in Rartway Brakes, Arthur Allen, Cresswell, 
Stoke-on-Trent, Staffordshire. 

3131. .Improved mechanism for WARNING the ENGINE-DRIVER in the event 
ofany of the carriages becoming separated from the engine, and for 
intercommunication between the _eacneem, guards, and engine- 
drivers, George Whyte, Northview, Elgin, N.B. 

$135. Improvements in PLowaus or Macuines for raising or lifting a- 
toes, for cleaning, or forking land, and for ploughing or pulve "4 
land and sowing seed, Samuel Corbett, Wellington, Salop. 

3137. Improvements in OpsTaintnc Hypro-carpen Vapours from GAsEs, 
and in the apparatus employed therefor, William Young, Clippens, 
Renfrewshire, N.B. 

3145, Improvements in Sewinc Macutnes for Sewino Straw Puait and 
other materials, Louis Heinrichs, Luton, Bedfordshire.—A communica- 
tion from Richard Schwalbe, Plauen, Dresden, Saxony. 

3147. Improvements in Stoves, John Curtze, Sydenham, Kent.—7th 
September, 1875. 

3149. Improvements in the construction of Rattway and other WHEELS, 
Alfred Longsdon, Queen Victoria-street, London.—A communication 
from Alfred Krupp, Essen, Prussia, 

3151. Improvements in Cranes, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London.—A communication from Ignatius. 
Habn, Pittsburg, Pennsylvania, U.S. 

3155. Improvements in the Heatine of ANNEALING and Mett1ne Pots, 
rag ck Ratcliff and William Henry Ratcliff, Birmingham, Warwick- 

shire. 

$157. Certain improvements in Warter-cLosets, John Grave, Man- 
chester. 

pase. pegaenenente in CaLoric Enoines, Oscar Stenberg, Helsingfors,. 

in 


3161. Improvements in Looms for Weavinc, John Butterworth, William 
Dickinson, and Christopher Catlow, Burnley, Lancashire.—8th Sep- 
tember, 1875. 

3163. Improvements in the construction of LEVELLING INSTRUMENTS, 
Wi Barnicoat, Smith-terrace, New-road, Battersea Park, Surrey. 

3169. Improvements in Lookinc GLass MoveMENts for contro! the 


pre am ie looking glasses, Thomas Hampton, Netley-street, Hamp- . 
stead- ‘ 


road, London.—9th September, 1875. 


$171. Improvements in BREECH-LOADING GUNS and Pistois, William ~ 


Tranter, Birmingham; 
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317! ,provements in apparatus, and in the arrangément of parts con- 

1 ee same, used rm eating and mixing the materials employed in 
the manufacture of ARTIFICIAL Fue, Samuel James, Cardiff, Glamor- 
i re. 

sit. Meeproveents in the construction of SuBMARINE TUNNELS, Thomas 
Waterhouse Roberts, Bramley, Rotherham, Yorkshire. 

3177. An improved process for TreaTING and SEPARATING the Hair or 

“Woot from Hines and Skins, and for preserving the same without 
injury to the hides and skins, William Harpham, Thomas Craven 
Ha m, and William Thomson, Leeds, Yorkshire. 

3179. Improvements in apparatus for Puriryine ILLUMINATING Gas, Wil- 


3319. Improvements in a tus to be used in connection with various 

a of Treatixc Yarns with Liquips, William Reid, Govan Croft 
ye Works, Lanarkshire, N.B. 

3523. Improvements in Warrinc Yarns or THreaps, and in the ma- 
chinery or apparatus employed therefor, David Clark, Paisley, Ren- 
frewshire, N fy 

3325. Improvements in the construction of Sprinos for railway and other 

ial n Memehestena- A ication f 


, Ilius mmis, rom 
George Godley, Philadelphia, U.S. 
3327. Improvements in the construction of Dry AsH-cLosets, Jeremiah 
France Seddon and Christopher Ellis, Bolton, Lancashire. 
3329. I 














liam Lloyd Wise, Chandos-chambers, Adelphi, London.—A 
tion from Peter Sweney, New York, U.S. 

181. An improved mode of and apparatus for ORNAMENTING the handles 
of walking-sticks, dr the sticks of umbrellas, parasols, and other analo- 
gous articles, William Clissold, Cain , G tershire.—10th Sep- 

mber, 1875. 

18s. Improvements in FasrenrNas for solitaires, sleeve links, shirt and 
other studs, purses, bags, and other like articles, Joseph Pearson, Bir- 

ingham. 

185. An improved mode of MaKinc CoLoureD Impressions on tin-plate 
and other metals, Julien Guéneux and Edouard Normand, Boulevard de 
Strasbourg, Paris. 

3187. A new or improved Gatvanic SHrevp or protector for imparting 
electricity to the chest and lungs and other parts of the human body, 
Joseph Rogers, Owens-row, Goswell-road, London. 

3189. Improvements in Ratcuet Braces, which invention is also appli- 
cable in converting motive power from reciprocating to intermittent 
rotary motien, William Andrew Comber, Birmingham. 

3193. A new or improved arrangement of the Krys or Manvats of ¢ 
harmoniums, pianos, and other musical instruments, Alexander 
gomery, jun., Cambelton, Argyllshire. 

3195. Improvements in machinery or apparatus for MAKtNo PLaits or 
Foips, William Lloyd Wise, Chandos-chambers, ——— London.—A 
communication from Oscar Bauer, Johann-Georgenstadt, Saxony.—11th 

r, 1875. 

3197. Improvements in the 

theref ee Jacob Geogh 





ans, 
ont- 


manufacture of Iron and Sree. and ARTICLES 
Willans, St. Stephen's-crescent, Bayswater, 





London. 

3199. Improvements in Lavine and Jomnine Pipes and Tunes for tunnels, 
water and FF an pipes, pneumatic tubes, and similar purposes, William 
Williams, Liverpool. 

3203, I t 
PULVERISING, 
I Dogs, 





n hi he ees for DISINTEGRATING or 
Michacl Pass and Michael Dallott Pass, Plymouth Wharf, 
i x. 


3205. Improvements in the manufacture of ILLuMiNatine Gas, William 
Henry Spencer, Brooklyn, New York, U.S. 

3207. Improvements in machinery or apparatus for Makinc PLatts or 
Foips, William Lloyd Wise, Chandos-chambers, Adelphi, London.—A 
communication from Oscar Bauer, Johann-Georgenstadt, Saxony.—13th 
September, 1875. 

3209. Improvements in or apy ble to Non-« 
James Stead Crosland, Manchester. 

3211. A new or ao machine or apparatus for CoMPREsSING scrap 
metal, metallic filings, and other metallic waste, prepara to re- 
melting the same, Jamnes Milward Holmes, Birmingham.—A communi- 
cation from Lewis J. Atwood, Waterbury, Connecticut, U.S. 

3213. Improvements in and applicable to Umpretias, Thomas Wrench, 
Liverpool. 

3215. Improvements in the construction of Ce1Lines for theatres and halls 
and other like buildings, Henry Linari Bellini, St. John’s Wood, 
London. 

3217. Improvements in the manufacture of BLastinc Powper, William 
Robert Lake, Southampton-buildings, Londen.—A communication from 
Herrenstein Courteille, New York, U.S.—14th September, 1875. 

3219. Improvements in Suurries for Weavinc, John Wolstenholme, 
Thomas Partington, and William Partington, Manchester. 

3221. Improvements in Gas Motor Exoines, Francis William Crossley 
and Williain John Crossley, Great Marlborough-street, Manchester. 

3223. Improvements in BREECH-LOADING SMALL-ARMS, William Middle- 
ditch Scott, Birmingham. 

8205. Improvements in apparatus to be used in CoLLectine and Tyixa 
Cory and other crops into sheaves or bundles, Alfred Hughes, Brump- 
ton Ash, Market Harborough, Northamptonshire. 

3229. Improvements in Prerarine Cotton for Spinninc, and in ma- 
chinery for the same, Alexander Melville Clark, Chancery-lane, London. 
—A communication from George Alphonse Risler, Paris.—15th Septem- 
ber, 1875. 

3233. Improvements in TunneLtinc Macuinery, Edward Alfred Cowper, 
Great George-strect, Westminster. 

3241. Improvements in Skates, Edward Gardner Cotton, Radstock-road, 
Fairfield, Liverpool. 

$243. Improvements in MaGyeto-eLectric Macuines and in elect: 
motive engines, Edwin Powley Al der, Southampton-buildi 
London.—A communication from Emile Btirgin, Paris. 

3245. Improvements in Harvestinc Macutnes, Samuel Johnson, South- 
ampton-buildings, London.—1l6th September, 1875. 

8247. Improvements in Waren Meters or apparatus for measuring the 
flow of liquids or fluids, Francis Fleury, Bristol. 

3249. Improvements in Carp CLotn or foundation material for use in the 
manufacture of the cards employed in the carding of textile materials 
and fabrics, Ernest Grether, Blackfriars-street, Manchester. 

3251. Improvements applicable to Steam Enoiwes in general and more 
particularly to high-pressure steam engines, Nicholas Demetrius 
Spartali, Liverpool. 

3253. Improvements in machinery for Maxine CLay Retorts and other 
similar articles from clay, William Porritt higham and Alfred Clayton 
Hill, Coatham, Yorkshire. 

3255. Improvements in Looms, John Henry Johnson, Lincoln’s-inn-ftelds, 
London.—A communication from Eugtne Klein, Sengern, Guebwiller, 
Alsace, Germany. 

$261. Improvements in Lawn Mowers, James Edward Ransome and 
George Ling, Ipswich, Suffolk.—17th September, 1875. 

3265. Improvements in the manufacture of ORNAMENTAL and Compounp 
Soars, William McKenzie, Burli: ‘road, Dublin, and Richard 
Edward Donavon, Dunville-avenue, Rathmines, Dublin. 

3267. Improved means for Securine the Joints of Steam and WATER 
Pires, and for other similar purposes, Samuel Turner, jun., John 
Turner, and Robert Turner, Rochdale, Lancashire. 

3269. Improvements in Pumpina Macuinery, Edward Field, Chandos- 
chambers, Adelphi, London. 

= ye og in OBTAINING and AprLyine Motive Power, Richard 

van, Dunstable, Bedfordshire. 

3273. Improvements in Strainers for pump suction pipes and other 
pipes and apertures, James Quick Dunstan, Falmouth, Cornwall. 

3277. Improvements in Ratway Roiiine Stock, Joseph Thompson 
Glossop, Sheffield, Yorkshire. 

3279. Improvements in Marine and other Steam Enorves on the high 
and low-pressure compound principle, Henry Turner, Canada Works, 
Birkenhead, Cheshire. 

3281. Improvements in Gettinc or Minino Coats or MINeRaLs, and in 
drilling and blasting or disintegrating rocks, and in the machinery or 
apparatus employed therein, James Macnab, Charlotte-street, Fitzroy- 
square, London.—18th September, 1875. 

3283. A new and improved arrangement of apparatus for SurPorTiNG 
Persons in the Water whilst learning to swim, the application of 
which 7 also be vy for other similar and useful purposes, 
Thomas Wrigley, High Holborn, London. 

3285. An improved Comptvep TaBLE and Prryt-caseE or portfolio, John 

: Butler Bunyard, Cow Cross-street, West Smithfield, London. 

3287. Improvements in Pumps, Joshua Nickerson Rowe, Water-strect, 
Liverpool. 

3289. aeereomants in Sprivos for corsets, bed bottoms, and other pur- 

, poses, Henry Kellogg, Chancery-lane, London. 

3291. Imp ts in hinery for Strrcnina Books and other fabrics, 
partly applicable to other purposes, John Garrett Tongue, Southampton- 
buildings, Chan -lane, London.—A communication from Henry 

_ Graham Thompson, Milford, Newhaven, Connecticut, U.S. 

$293. Improvements in MaGnetic Compasses, George James Symons, 

, Camden-square, London.—20th September, 1875. 

3295. Improvements in SELF-puMPina Horse Rakes, William Hearne 
Pellow, Lancelot Hey, Liverpool—A communication from George 
Barclay and James Kennedy, Oshawa, Ontario, Canada. 

$297. I ts in and ected with Vaves for blowing and air- 

compressing engines, John Thomas King, Liverpool.—A communication 

: from Wilson Black Chisholm, Cleveland, Ohio, U.S. 

3299. Improvements in Vapour Gas GENERATORS and Burners, Joshua 

“ Kidd, Dartmouth-street, Westminster. 

3301. Improvements in apparatus connected with Lncreasine the ILLv- 
MINATING Power of Coat Gas, Frederick Weston, Albert-square, Clap- 

_ ham-road, Surrey. 

3305. Improvements in Pumrinc MACHINERY actuated by steam or other 
fluid, John Isaac Thorneycroft, Church Wharf, Chiswick, Middlesex.— 

21st September, 1875. 

3311. Improvements in and sypteite to Sroprerine Borr.es or other 
receptacles contain liquids, whether gaseous, aé'rated, or otherwise, 
Howard Busby Fox, Oxton, Cheshire. 

3315. Improvements in the Navigation of the Arr, and in 
therefor, Peter Jensen, Chancery-lane, London. — A 
from Edward Vidal, Vienna, Austria. 

a Ra a ree oe in BT eg Se Furnaces for Bowers, John 

A mpton- mgs, Chancery-lane, London.—A communi 
oe from Zoheth Sherman Durfee, New York, U.S.—22nd September, 
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$29. I 
similar articles, Albert Barker, Turnham Green, Middlesex. 
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tsin Brusnes, brooms, mops, street-cleaners, and other | 


3331. Improvements in Ro._ueR or Wee. Skates, William Baker, | 


Bishopsgate, London.—23rd September, 1875. 

3335. Improvements in and apparatus for SiGNALLING on Raitways, Wil- 
liam Armand Gilbee, South-street, Finsbury, London.—A communica- 
tion from Camillo Bondi, Trieste, Austria. 

$337. Improvements in Tuyeres for smiths’ forges or smiths’ hearths, 
John Reynolds, Birmingham. 

3341. An improved Atanm Apparatus for steam and other pressure 
gauges, Edward Primrose Howard Vaughan, Chancery-lane, London.— 
A communication from Robert William Neech, Paris. 

3345. Improvements in Mepicat Apriiances for the cure or relief of 
nervous and other diseases, Heury Gothwicke Whiting, Queen’s-build- 
ings, Queen Victoria-street, London. 

2347. Improvements in means or apparatus to be employed as a Prorec- 
tion for the operator when cl g and painting windows and build- 
ings, which may also be employed as a sun blind, a fire escape, and for 
scaffolding, and for uther useful purposes, John James Kennedy, Great 
Brunswick-street, Dublin. 

3349. Improvements in Steam Hammers, Gilbert Glossop, Sheffield, York- 


lia- 





shire. 

3351. Improved apparatus for Taxine the Votes of Exectors at 
mentary, municipal, and other elections, John Shaw Lowe, Sou p- 
ton-street, Westminster. 

3353. Improvements in the facture and of Inow, STEE! 
and er metals, and in the apparatus employed therein, Samue 
Richard Smyth, Manchester.—24th September, 1875. 

3355. Improvements in Castors, also applicable to reducing friction be- 
tween rolling and other revolving surfaces, Joseph Lillie, Man- 


lati, 








c r. 

3357. Improvements in ARcHITECTURAL and BuiLpinc ConsTRUCTIONS 

— Sana Thaddeus Hyatt, Gloucester-gardens, Hyde Park, 
ndon. 

8359. Improvements in PortasL_e Fourtars, Hermann Schildberg, Moor- 
gate-street, London. 

3363. Improy its in the facture of Bricks, T1Les, QUARRIES, and 
other like articles, John Lambert Tebbutt, Balsall Heath, Worcester- 
shire, and Arthur Wade, Birm > 

3365. Improvements in Kiins for burning bricks and other articles, 
Joseph Hall, Woodville, Derbyshire. 

3367. Improvements in apparatus for Sckew-cuTTixe or chasing, Samuel 
Heys ley, Salford, L hire.—25th September, 1875. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3396. Improvements in apparatus or machinery for Utitisinc the Pres- 
sure of water, oil, air, gas, steam, or other fluid as motive power, Ed- 
ward Henry Cradock Monckton, Fineshade, Wansford, Northampton- 
shire, John Thomas Creasy, High-street, Lambeth, Surrey, and W: 
Tully, Clayhill-road, North Bow, London.—29th September, 1875. 

3445. The manufacture of Airn-cus Darts and other articles, Henry 
Marcus Quackenbush, Herkimer, New York, U.S.—4th October. 1875. 





Patents on which the Stamp Duty of £50 has been Paid. 


2041. TreaTiIna Diseasep Catrie, George Robbe, Fenchurch-street, 
London.—5th October, 1872. 

2950. Inox, Thomas Greener, Darlington, Durham, and William Ellis, 
Gateshead, Durham.—7th October, 1872. 

306¥. PuorooraPpHic Portraits, Cesar Ferranti and Edward James 
Turner, Liverpool —17th October, 1872. 

2064. Inow and Stexi, Henry Larkin, Theydon Suna, Essex, Andrew 
Leighton, South Castle-street, Liverpool, and William ite, Thurlow- 

Hampstead, London. ~ 8th October, 1872. 

2980. REVOLVING Rakes, Richard Robert Riches, Norwich, Norfolk.—1l0th 
October, 1872. 

2985. Evaporatixnc Liquips, Albert Ungerer, Simmering, near Vienna. 
Austria.—1l0th October, 1872. 

304”. Kiuns, Hosea ‘by, Woodville, Leicestershire.—16th October, 1872. 

2953. Sares, &c., W! Gardner, White Lion-street, Pentonville, 
Londen.—7th October, 1872. 

3195. BREECH-LOADING SMALL-ARMS, &c., Westley Richards, Birmingham. 
—28th October, 1872. 

2979. Hypro-ExTRActors, George Rydill, Grove House, Dewsbury, York- 
shire.—10th October, 1872. 

2008. Raitway Carriaces, &c., William D'Alton Mann, Langham Hotel, 
Langham-place, Londen.—11th October, 1872. 

3003. Acetic Acip, John Steedman, Glasgow, Lanarkshire, N.B.—11th 
October, 1872. 

3004. Stream Generators, William Robert Lake, Southampt 7 
London.—11th October, 1872. 

3005. Treatinc Coat Gas Tars, Charles Lowe, Reddish, Lancashire.— 
llth October, 1872. 

3046. Scovrine and Wasuine Woot, &c., John M‘Naught rnd William 
tem aoe St. George's Foundry, Rochdale, Lancashire.—16th 
October, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 

3061. Warrinc, &c., Macutnes, William Rossetter, Accrington, Lanca- 
shire.—7th October, 1868. 

3093. Treating Waste Six, &c., James Varley, Leeds, Yorkshire, and 
Sam Warburton Varley, Dresden, Saxony.—9th October, 1868. 

3146. Motive Powrr, James Robertson, Glasgow, Lanarkshire, N.B.— 
14th October, 1868. 

3106. Borris, William Thomas Read, Old Broad-street, London.—9th 
October, 1868, 


Imrildi 








Notices of Intention to Proceed with Patents. 


1672. DeLereriovs Gases, Joseph Whitley, Roundhay, near Leeds.—5th 
May, 1875. 

1923. Lusricatixe O11, &c., William Edward Gedge, Wellington ‘ 
Strand, London.—A communication from Emile Honoré.—26th May, 
1875. 

1982. Firtines for Carryine Catrie, &c., Francis Heron Relph, Merton. 

1984. WHeet or Rotter Skates, William Thackthwaite, Worthing. 

1986. ia ang 7 on WHEELS, Dugald Drummond, Cowlairs House, 

re, N.B. 
1987. Porras Fotpine Cuair or Seat, John Jones, Westgate, Peter- 


igh. 

1989. THRASHING fMacutnes, Henry Shackler and John Newsam, Upper 
Clatford, near Andover.—3lst May, 1875. 

2012. Compostrion for Lusricatinc Macuinery, &c., John Wilkins, Oak- 
street, Wol n. 

2018. TREATING or Utitistna Waste from the Srrxnine of Fiax and Tow, 
John Clayton Mewburn, Fleet-street, London.—A communication from 
Jules Lang and Ernest Desjardins. 

2019. SotrTaires, &c., Thomas Greaves, Birmi: m. 

2020. NumBerine Coupons, &c., John Thomson Duncan, Glasgow, N.B.— 
A communication from Thomas Ri 

2025. Feepinc Apparatus for Carnpinc Macuunes, &c., Frederick Foster 
Burlock, Coventry.—A communication from 8S. Harwood. 

2026. Steam Pumps, John Wyman Blake, George-street, Manchester.—A 
communication from Charles Henry 

2027. Drawino-orr Liquips, Alexander James Eli, George-street, Euston- 
road, London. 

2030. Taps, &c., William Dykes and James Scott, @ ww, N.B. 

2033. Sreaminc Woven Fasrics, Horatio Stead, Halifax, and B 


vs 


2095. Jouwts of Pires or Totes, Hunter Henry Murdoch, Staple Inn, 
London.—A communication from Alfred Ho: 

2096. Heavy Onpwaxcer, Sir Joseph Whitw Manchester. 

2097. Porrasty and Tracrion Exoixes, John McLaren, Ravensthorpe, 
Normanton. 

2098. Stanpine Rioainc of Suirs, William Munton Bullivant, Fenchurch- 
street, London. —7th June, 1875. 

2108. Vatves, Joseph Edlyn Outridge, Catford Bridge.—8th June, 1875. 

2110. Urinisinc Carps, Joseph Lam de Montoison, Manchester. 

2116. Burnps, &c., Owen Williams, jun., Liverpool. 

2122. Pistons, Alexander Melville Clarke, Chancery-lane, London.—A 
cummunication from Joseph Marie Aguellet. 

2125. Essence of Meats, Alfred Philip Wire and William Gostwyck Gard, 
Dunstable. —9th June, 1875. 

2129. PoraTo-PpLaNTiNe MAcCHINEs, 
Coupar- Angus. 
2132. Fricriona, Evecrric Batrery, Henry Gardner, Fleet-street, Lon- 
don.—A communication from G M. Mowbray.—1l0th June, 1875. 
2141. Srowine, &c., Surps’ Beats, Thomas Fogaty, Bristol, and James 
Jewell, Bideford. 

2145. Portasce Macutve for Weicninc, Emile Faugtre, Bordeaux, 
Gironde, France. —11th June, 1875. 

2164. Meracvic Canpiesticks, &c., Joseph Caddick, Birmingham.—12¢h 
June, 1875. 

2191. Twistine Corrox, &c., Tareaps, William Arrol, Glasgow. 

2192. CexntrirvoaL Macuines, William Shears, Bankside, Surrey. 

2194. Warcnes, &c., William Brookes, Chancery-lane, London.—A com- 
munication from Frederic Fitt.—15th June, 1875. 

2223. Gnanp Pianorortes, Alfred Nicholson Wornum, Store-street, 
London, —16th June, 1875. 

2234. Sarety Vatves, William Robert Lake, Southampton-buildings, 

1 ilson. 





Thomas Ferguson, Kinnochtry, 








London.—A com ication from A der W! —lith June, 1875. 
2241. Fire-anms, James Durell Greene, Southampton-buildings, Ch . 
lane, London. 


2242. WatcumakeErs’ Pec-woon, &c., Joseph Norman Harmer, Whittlesea, 
and Alfred Stafford Wright, Dod —18th June, 1875. 

2250. Tramway Routine Stock, William Morgan-Brown, Southampton- 
buildings, London.—A communication from John Robert Johnson and 
Gustavus Palmer Harding.—19th June, 1875. 

2281. Reapinc Macuines, Roger Edward Robinson, Cambridge.—A com- 
munication from Messieurs Gammon, Deering, and Stewart.—22ad 
June, 1875. 

a Dressinc Cerny, &c., James Leatherland, Holbeach Drove, Crow- 


ind. 
= Suears, Jules Joseph Laveissitre, Rue de la Verrerie, Paris. —23rd 
‘une, 1875, 
2324. Wuee.s, Stephen Thomas Osmond, Ramsbury. —25th June, 1875. 
2341, Stor-motion Winpine Dovusiine Frames, Thomas Unsworth, Man- 
chester.—28th June, 1875. 
2358. TreaTinc Sewace, James Odams, Fenchurch-street, London, and 
Robert Blackburn, Trews Weir Mills, Exeter. 
2362. Looms, Thomas Percy, Leicester.—29th June, 1875. 
2372. Steam Encines, James William Parker, Lewisham.—30th June, 
1875. 
2401. House Traps, Edward Gregson Banner, Billiter-square, London.— 
2nd July, 1875. 


All mere interest in any one of such applications 
should leave parti in writing ir objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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590, 1s. 6d.; 594, 2s. 6d.; 603, 1s.; 603, 1s. 4d.; 611, 38.; 621, 8d.; 
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ABSTRACTS OF SPECIFICATIONS. 
1033. Securine Scarrotp Pots, W. R. Lake, Southampton-buildings.~ 
Dated 20th March, 1875. 
In erecting scaffolding for the construction of houses it is the ice 


to use vertical poles or uprights and horizontal poles. Heretofore the 
attachment of the horizontal — to the uprights has commonly been 
effected by means of cords. inventor these cords by a simple 
device com: a plate which bears upon the upright, a screw-rod 


capable of turning in a socket in the said , & nut fitted to move in 
the screw and formed with two lateral h and a chain. 
1201. Excavatina, FE. W. Stoney, Cornhill.—Dated 2nd April, 1875. 

This invention relates to the construction of an improved doub! 
combined helical and cylindrical excavator, and of a simple and efficient 
handle for working the same. The peculiar novel features of this 
improved excavator are that it can be opened at parts of its bottom, or of 
its bottom and cylindrical side, for and during the ay of excavating, 
and closed when full of excavated material for and during the process of 
lifting or raising the same to the surface of the well or cylinder, being 
sunk to be emptied. In each modification of its construction the 
excavator is made cylindrical in shape, with an open top, with 
bottom helical cutters, and side cylindrical cutters. The improved 
handle is constructed so as to grip the excavator rod tightly, and se 
that it can be rapidly put on and taken off. In the excavator the 
squared excavator rod is in the well as usual, and the excavator is 
then placed thereon, opened, and run down the rod till it rests on the 
material to be excavated. The handle noes been put on the rod and 
secured by a catch, the latter is turned thereby afew times, which 
causes the cutters of the excavator to penetrate iato the material and fill 
the excavator. The rod is then turned in the opposite direction, which 
causes a false bottom and false sides to close certain openings in the 
bottom and cylindrical side of the excavator, which is then raised by 
means of a rope and crab winch, to be epened and emptied at the top of 
the well. 

18998. Morrive Power, C. Brackell, Manchester.—Dated 16th April, 1875. 

The features of novelty which constitute the invention are ;—An im- 
proved motive power engine having a reciprocating circular motion, 
equally applicable for working by steam, water, compressed air, or ether 
motive agent, and is remarkable for its simplicity and fewness of working 
parts, and for its direct application to blowers or pumps, hammers for 

tamping, b ring, cutting, crushing, or rasping, stone-cutting or 
coal-cutting, excavating, and a t num of other y uiri 
its peculiar action or motion. ¢ invention also serves as a fluid meter. 
It is also easily applicable for supplying continuous rotary power. 

1520. Sampve-nox, F. Chevallier, Cette, France.—Dated 26th April, 1875. 

This improved sample-box is composed of a block of wood, in which 
holes are cut or bored in number, shape, or dimensions suited to require- 
ments ; each of these holes contains a bottle cr having a blank label 
upon which to specify its contents ; in one of them is placed the screws, 
nails, or ether fastening by which the lid is to be secured, and they are 
safely packed in their respective holes with cork dust, sawdust, h or 
other suitable material. The lid is attached to the block of wood by a 
screw pin or hinge. upon which it may pivot to open or close the box, 
and an address label is placed on the outside of lid or block. In lieu of 
closing the box with a simple lid, two blocks may be hinged so that, 
when aught on to each other, the solid part of the one coming on to 
the i of the other will prevent the bottles o- phials leaving their 








Appleyard, Wakefield.—2nd June, 1875. 
2046. TreEatTING Fovut or Noxtovs Gases, &c., William Robert Lake, 
Soutl ton-buildings, London. -- A communication from James 





Turner. 

2047. Surr.yina Fue. to Borter and other Furnaces, James Proctor, 
Burnley.—3rd June, 1875. 

2057. CoLLecTING, &., Hay and Corn, Edwin Allanson, Combe Hay, near 
Bath. —4th June, 1875. 

2069. CARRIAGE AXLE-Boxes, Henry Bernoulli Barlow, Manchester.—A 
communication from Marie Eutrope Adolphe Genies. 

2070. TREATING ANIMAL Hives, Walter Edward Yates, Manchester. 

2074. WATERPROOF Comrousps, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from Leonard F, Requa. 

2075. Warerrroor Bags, &c., Alfred Vincent Newton, Chancery-lane, 

London.—A communication from Leonard F. Requa.—5th June, 1875. 

‘h and William Hawley, Walsall. 


2085. CanriaGe Hanxpies, J Sk 
WER in Rowre Boats, George 


2088. Appiymna the Power of the 
Weller Butt, Brighton. 

2092. SEL¥-BALANCING and Susrainine Berth, &c., for Vessets, Alexander 
Melville Clark, unication from 
liam Von Auer. 


-lane, —A comm Wil- 








compartments, the whole being secured by screwing down, a hasp, or 
otherwise. 
8208. Sewine Macuines, W. R. Lake, Southampton-baildings.—Dated 18th 
September, 1875. : 
This invenuon relates to certain improvements in the feed mechanism 
of sewing machines, its object being to provide a feed movement capable 
ofa ressive motion and a simultaneous, lateral, or intermittent ro 
motion Ser the purpose of zig-zag, sineous, or other fancy stitching, an 
which will be readily interchangeable with the ordinary feed movement 
of the sewing machines in common use, 80 that by the employment of 
such novel feed said machines may be used at pleasure for plain or fancy 
stitching. 
8230. Seep Dritts, A. M. Clark, Chancery-lane.—Dated 15th September, 
1 


The invention consists in the —_ ent of a frame or sash adjustable 
in guides, and operated by a lever for holding the drills down to a uniform 
depth within the ground. 

$8231. Roiise Crimpine Tacks, A. M. Clark, Chancery-tane.—Dated 15th 


September, 1875. 
The invention consists First, in notching the surface of the rollers 
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Oct. 15, 1875. 











surrounding the dies, and between the dies and cavities outside the dies, 
to counteract the strain to which the metal is subject by the draw: 
action of the rollers. ah, in feed mechanism in combination wi! 
die rollers. Thirdly, til aes contrived to seize the rod as svon as the 
dies have performed th and hold it while the cutters detach the 
rolled piece. Fourthly, in velles contrived to shift laterally along the 
feeding mechanism to utilise one feed for all the different dies of a set of 
rol 
3244. Repucine Steet Incots, W. R. Lake, Southampton-buildings.— 
Dated 16th September, 1875. 


The said invention comprises a series of rolls constructed with cogged 
and smooth spaces, also a of compressing steel ingots, piles, and 
plates by them di 


silicon Sa force 2 into the = 2< a ingot ; ~~ 
corrugations on the com; smoo' 
through the smooth boxes of the rolls. tiie 
1108. Corres-PuLPine Sonu, W. V. V. Lidgerwood, New Jersey, U.S. 
— Dated 25th March, 18 

This said invention A wl to improved machines for oy senectnn the 
pulp from the berries of coffee. This invention consists in improve- 
ments in the construction of the a ‘aorta in the 
employment of india-rubber in the aes ; Thirdly, in the com- 
—— with the said mo ping spar Eos a rotating screen ; Fourthly, 
in the combination the: a second set of rene esas; 
fa in the cngleyunent of india-rubber rollers for partially hulling 

ee. 


1168. Sawwe Timper, A. M. Clark, Chancery-lane.—Dated 25th March, 


The improvements relate more ly to the cutter holder formed 
of a revolving disc, on the face of w! hy es of grooves 
for the cutters, each adjustable by a screw, or the grooves may be in the 
disc itself. The cutters are radially at intervals around the disc 
and are held firmly to their work by set screws, which prevent all vibra- 
tion. In com ion with the above is also em wg oy a suitable means 
ou ea on timber while under the action of the cutters to prevent 


1110. Arracumo Horses, W. Morgan-Brown, Southanpton-buildings.— 
Dated 27th March, 1875. 

This invention describes a means of attaching horses to the shafts of 
carriages, the —— being made with a pin removable at the will of 
the coachman ; and - oe with poles, the attachment of the traces 
and the pole chains are also ad py ble at the will of 
the driver by means of cords or chains and a lever. 

1111. Preparine Corton, EF. Buckley, Stalybridge.—Dated 27th March, 
1875. 


First, it relates to a combination and ment, and consists in 
taking ‘the fibrous material bya nee fro beaters of openers, in 
ront, backw: , and under ii and then up- 
wards to the Lee rg | or to the SS. of alap machine. Dust 
ids are in the said channel, and lattices may be used to carry 
orward the material in place of the channel and a draught. Secondly, 
it relates to the dust box grid, over which fibrous passes to the 
draught cages, and consists in hinging this dust box grid at one end, so 
sik spustee cacaibanges, Wels, taegulinn eoeek ptags ond 
mate upon the ‘ht cages. iy, leys and 
a clutch box to vary the speed and stop and start the eel dies of 
opening ma es. 
— Trmper, D. R. Gardner, Glasgow.—Dated 27th March, 
1875. 

The features of novelty which constitutes this invention are treating 
timber by the a processes and with the several substances set forth, 
for the p Pep oe of seasoning or drying it, rendering it free from decay, 
— e pores with metal, colouring it and rendering it non- Pr 
mable. 

1136. Sucar, R. F. Smith, Greenock.—Dated 29th March, ay 

The feature of novelty which this i the use of 
_- conjoined —_ s vacuum for the ee ae psi purification 
of raw or 'y refined sugar in the manner or any mere 
modification thereof. d 
1145. Grivpixe, M. Henry, Fleet-street. —Dated 30th March, 1875. 

Bolters or sifters with air ci with 
or running millstones. 

1166. Parer Boxes, G. Shaw, Birmingham.—Dated 31st March, 1875. 

This invention con: in mal paper boxes with sli lids. The 
box is made with its longer sides somewhat deeper than sides, 
and the tops of the | r sides are folded inwards so as to form flat pro- 
jections or ribs situated in the same plane. The lid consists of a piece of 
paper, card, or millboard having grooves in its longer sides. These 
grooves, when the lid is a ‘ied to the box, with the ribs or flat 
ee the box is closed by the lid on the 

dlid fad be made by grooves in the 
proto the card or millboard, or by pasting together three pieces of card, 
the middle piece being narrower than the outer pieces. 

1167. Mitts, W. M. Ward, Great Bridge.--Dated 31st March, 187: 

A ig to this inven the standards of the mill or crusher are of 

a ont a little 














runners 


moe) a) 





for scrapers for distributing or stirring up the material in the pan, and 

has also a pivot bar for a discharging trough. 

1209. Surpinc CHaNnpDELiERs, J. Breeden, Birmingham.—Dated 3rd April, 
1875. 


This invention consists in connecting the several weights by which the 
chandelier or the ching is balanced to a ring or common junction ‘piece, so 
that if one of breaks, the said weight does not 
become detached fro: e chandelier or r gusalier vention consists 
further in preventing the renege | Bw 
falling in case of the king chains by eager «Apel gman 
on the fixed tube and a slot in the cover of ihe water cup or the top of 
the sliding part of the chandelier or , and a like slot in the screw 
«ap of the same for ee a the introduction of a fixed tube into 
the sliding ns f the « handel 7 oe th iat is 

e si Zz of e Cl er or ler, the latter 
coming pF oy the tops yjections 
1222. Nots, A. E. Harris, Mile End-road. —Dated 5th ne, 1875. 

This invention consists in fitting within the body of screw nuts a pawl 
actuated by a spring of india-rubber or otherwise, so as to take into rat- 
chet teeth cut in the surface of the substance to be held, and thereby 
= the nuts immovably fixed until released by a set screw as re- 
qu 
1475. Horse Suoes, R. Winder, Farningham, and H. Pritchett, Snares- 

brook.—Dated 22nd April, 1875. 

The invention consists in the form of that part of the shoe that is 
nailed to page be horse’s foot ; also, in india-rubber or other elastic 
mate! this shoe ; and in the use and form of the steel or iron plate 
that goes co the ground, and incloses and protects the india-rubber or 
other elastic material from the , and which acts as a spring to resist 
the jar and consequent injury to horses’ legs that travel upon hard 


1497 Siive Vaves, W. Cooper, North Shields.—Dated 23rd April, 1875. 
This invention of pn me teenage ger in apparatus to be used for di 
or setting out the slide valves of steam engines and for indicating the 
working of such valves sists of a fra ‘k and various a 
pee aero to the ae. of steam engine slide valves and connections, 
each part 1 le of independent adjustment and motion ; -~ 
from their individual and united action sufficient data may be ex 
mentally obtained for setting out slide valves of new engines, and 
apparatus is applied to valves already at work their whole action may - 
readily shown. 


1504. Srups, H. L. Page, Soho.—Dated 23rd April, 1875. 

A means is described of rendering the shank of a stud elastic by in- 
serting therein a small helical which is secured in such a manner 
as to permit the head or it may head and bottom of the stud to 
become flexible and thereby accommodate itself to the movements of the 
wearer. 

1560. Traysmittinc Motive Power, C. D. Goubet and J. N. Monrocq, 
Puris.— Dated Wth April, 1875. 

s machine differs from that generally employed for transmitting 
motive power ra four chief peints. ese are :—First, the entire sup- 
pression of belts, and their aggre by steel or iron chains of a 
particular type or form. Secondly, or of the fly-wheel of each 
machine or tool loosely on its si eee a it thereto, so as to 
render the aint -wheel quite independent of the working of 
which itr , at the t tT: hi > same which can thus be 
done i , the driving of each tool or 
machine ren A the Intormediviton a 7 a p44 clutch mounted on the 
tool or machine shaft, 80 as to ore shocks 4 pa time of putting into 
work. F ly, the i het, driving shaft at the 
point where it the aes power to the took, with She — of 











Seaiiinds 








transmits 
enabling the latter to profit by the sudden motions which accelera‘ 
of of the prime mover tend to give it. 
SUM, Bace-sows Guns, A. J. B, Hollis, Birmingham.—Dated 10th June, 


5 
The novelty of this invention consists in the introduction of a third 
drop-down guns in connection with 


detent in the face of the break-off in 





daiti 


the ordinary bolt gener used fo r engagements with the lum: as also 
of an ~y It, odumant tee 


the 
the top rear end 





in the inti auxiliary bolt, 
top face of the break-off, entering a recess or recesses 
of the barrels. 
one. Boots and Suors, W. Jackson, Eaton-square.—Dated 30th June, 
This invention consists in a novel construction and arrangement of 
parts of a heel and sole shaping for the same in a 
much cheaper and better —— than hitherto, The ma is con- 
structed as follows :—The main Ubovel wheel horizontally 
with a driving wheel to the right ona bevel wheel to oe Eas ia left wor = 
communication with a small bevel which is attached to an upright 
shaft ; at the lower end is fixed a round cutter with teeth on the cusinen, 
this cutter being of suitable shape for the heels or soles to be cut. At the 
lower end ef the cutter is pissed a revolving washer hay A works in the 
seam between the heel or sole and the piste fe chid the boot is placed on a 
revolving arm working from the bed ides to An the required 
shape to the heel, this revolving arm Pines actuated by a wheel in com- 
bination with a worm and shaft, which is worked from the main by 
a gut or leather band to give a sibasing movement, and can be dis- 
arranged by a clutch arrangement. 
3275. Wueets, W. R. Lake, Southampton-buildings.—Dated 18th September, 


5. 
The object of this invention is to provide against the r of 
spokes of the wheel, or the axles of vehicles, and to 
cat vn i, the jarring incident to the use of wheels and axles of ordinary 
con: 


3307. Grass, EB. H.C. Monckton, Fineshade, Northamptonshire.—Dated 21st 
September, 1875. 
consist in the time occupied ae 





me the i li 
eating up and cooling las in baths ; Secondly, in the meth 
pom Be by which is effected as detailed ; Thirdly, in various 
materials that form the baths as detailed, many of which are quite novel; 
Fourthly, in the manufacture of novel wel things in glass, which are practi- 
cable under these new processes for ifthly, in a new method 
. A stoppering glass bottles ; Sixthly, in various details relating to the 
above. 
3318. Hoors - Bates, W. R. Luke, Southampton-buildings.—Dated 22nd 
September, 1 
This invention | a to the application of flexible bands or hoops to 
bales or es of cotton, hay, or other materials, whether a 
materials are ic or non- elastic, whether baled under pressure or 
otherwise, re includes both the process by means of which the applica- 
tion of such bands and hoops is made, and a particular device which is 
adapted to carry such process into practice. 
1087. aes Noad, Austin Friars, London.— Dated 25th March, 
The , of novelty of this invention consist, First, in cutting or 


splitting a piece of wood (previously tied round near one end) into strips 
and forcing the said strips asunder by means of w so as to form a 





rigid quadrant-shaped fire-lighter ready for use. Secondly, in an 
ap tus td cutting and splitting w: for the said fire-lighter and 
id consists in a series of flat blades p parallel 


elastic cushions between them so as to allow 
* when a knot or curvature is met with in the 


to each oe and ha 

the said blades to ‘‘ give 

wi 

1088. Purcine Cy.invers, A. Browne, Southampton-buildings,—Dated 
25th March, 1875. 

The features of novelty of this invention consist in a new and improved 
method and apparatus for cylinders of steam engines of any 
water formed or carried therein, an: comie of a small cylinder furnished 
with two valves connected with each other. The said cylinder is in 
communication with both ends of the cylinder of the e e and 
is furnished with an outlet. When the steam is introdu at one 
end of the — “s = oo it — one of the aforesaid valves 
and opens the other, the cther end of the cylinder 
in communication with = Futlet of the small cylinder afo id, and 
vice versa. 

1001. Feeprine Steam Boiters, C. Willis, Bradford.—Dated 25th March, 
1875. 


To the end < o or shell a2. a pg and at the uisite height the 


inventor attaches ition runnin, Rye ngage me so 
that there are two taltiat pennies igh to the pe. He fixesa 
valve ha’ a partition corres; Fresponding to the pi whine valve is fitted 
with the seating and ; the valve lid or coveris cham 

having an o comm: with one of the passages in the pipe, 
and on the of the cover are fixed two expanding pipes, to which is 


fixed a cross-bar with a rod attached fitted with a Ing screw, the 
other end secured to valve spindle ; when the water is low the steam fills 
the chamber and expands the tubes which lift up the valve and allow 
the water, which is supplied in the ordinary way, to pass through 
the valve into the boiler, and when at the working height the ex- 
panding pipes are filled with water, therefore contracts and closes the 
valve. 


1092. Forcinc Screw Prope._ers orr THEIR Suarts, 7. F. Reed, Jarrow. 
—Dated 25th _— 1875. 

The object of this invention is to remcve screw propellers from their 
Getls silken sone So Gaon syene er Or ella gue To effect 
this the ——— pparatus, consisting of a square-shaped 
metal box having siding’ plewe yy two -— its opposite sides actuated 
by the oval ey of asi wor! thin the box between the stern 
ee ae ae os ve a quarter turn 


lever handl tted to the upper part the or spindle 
a a box, long diameter of the oval ion is 
brought towards the two slides, driving them outward from the centre, 


thus ans the screw propeller from its bed and rendering it easy of 
remo 
oes. Back Sion, 8. Hill, , Southwark.—Dated 25th March, 1875. 
this invention consist in constructi 
the fap of the back sight much wider than usual, and in fitting it 
with a scale and traversing sighting bar actuated by means of a thumb 
screw. 
1095. Hearses anv Briers, S. Hatchard, Crawford-street, London, and F. 
Talbot, Haverstock-hill.—Dated 25th March, 1875. 
This invention consists, First, in provi the hearse or bier with 





—. els, by which’ it may be conve! into a closed or an open 
rat atform can be turned pout ofthe way togive accom 
for for the colin, platform can be turned up out of the way to give access 


return from 


to seats to accommodat. the men and trapp' 
- "of hearses and biers 


funerals ; and, Secondly, in ornamenting the pan 

by cutting therein ornamental apertures behind which are mounted other 

panels covered with cloth protected by glass, or panels of enamelled iron 

or other material. 

1096. Preventixc Ratway Acciwents, 4. Crichton, Coupar Angus, 
Perth, and J. Craig, Edinburgh.—Dated 25th March, 1875. 

The features of novelty which constitute this invention are, the attach- 
ment to the engine cab or other convenient place of a vertical ‘tube having 
arod sliding therein at its lower end a wooden staff or baton 

at a convenient height above the rails. 
at its upper end by means of articulated levers 
to the whistle. ‘ailure to attend to the ordinary signal when at 
danger causes the staff or baton to strike against the arm of a bell-crank 
placed at the side of the line, and an — by the blow at a point 
ly made weak, the r and causes whistle to 
sound, ) An giving warning of oe he = = 7 is held in the 
lower end of the rod by a spring or — clasp, after fracture the 
broken portion may be removed and a frei sh staff or Fn entered by the 
driver. an — will prevent the - tee hon of the staff or baton in 
signal by raising the rod which carries it to a 
= bed to clear the arm of a bell-crank, and in so doing the 
is sounded and notice of his arrival at the signal is given. 

1097. Comss, D. Copland, Edinburgh.—Dated 25th March, 1875. 

The invention consists in the combination of two or more combs or re- 
taining —— a oe additional comb, or band, one or more, being pivoted 
or oth ied to the sides or ends of ‘the main comb or band, so 
that it may be wr doe thereon to retain the hair. 

1100. Stipe Vatves, R. Fawcett and J. EB. Firth, Leeds.—Dated 25th 
March, 1875. 
Pe face has a V- -shaped recess, and valve and cover are made to 


Tio SHEARING Sueer sy Macuivery, R. Flower, Durrow, Queen's County. 
—Dated 25th March, 1875. 
Small cylinder fitted with ins ns formed with a flat recessed slide 
valve face. Slide valve worked b: fang 7 ; shears worked by a crank 
from rod, Apparatus held in t hand and supplied with com- 


1208. Sewine Macuines, H. Gardner, Fleet-street.—Dated 25th March, 


The 4 lates, First, ha a — shuttle driver agp with a chamber 
and an oiler slidin plunger, the two being in combination with the 
shuttle carrier act 5 ion a tablet ng anda for rs a hori- 
zontal race of the shuttle. Secondly, ea _ ved to fate and 
arrangement of a leg on the " take up,” with # cam f ernfg. the 

en a on the “ e up,” @ cam lor gov 
“take up” action ; Fourthly, to a combination of appliances acting 
unison, by which the horizontal motion of the shuttle is pony Se 
the “ take up” is eff 
1104. Frower Pors, 2. 

This invention has for its 
and plant holders for the 


, Kentish Town.—Dated 25th March, 1875. 
object improvements in flower pots, troughs 
‘purpose of supplying water, moisture, or 








fertilising fluid to the tree, plants, eating, or seeds contained there: 
whereby their growth is i stant and uniform — 
of moisture is ensured. In applying’ th nh. invention to an 
flower pot, it is placed in another pot or vessel with a space 
po containing water, whch a ed up into the soll in. the’ pt 
by capillary a ree luced by the insertion of a piece of rope 
fi , or other mate: through the hole in the bottom of the pot to 
form a communication between the water and the soil The same prin- 
ciple may be applied to the hop plant or other growing plants and seeds, 
1105. Raitway Brakes, D. Hoult and G. Hoult, Worksop.—Dated 251), 
March, 1875. 
a accordance with the invention the improved brake is worked by a 
steam c) co nh ang me hee —— the e ro which will rest 
on two rmly screwed each side 





i 


ing smugiie’ with steam from the boiler, which can be forced par 4 
cylinder at either side of the piston as required. The end of the piston 
rod will be connected to tea by a link fastened fom Si 
piston rods, with links at the end ing to req’ 
as to allow for the play and vibration betwixt the engine and tender. 
the shaft of wi ht, 


ones a lever is a weight. 
which the connectin; nce rom the fastened with a bolt at the top end of 
the lever a short distance rom the hook, this hook is fastened to LA ous 
of the links at the end of piston rod. The connecting 
under the whole of the Fam og and will rest in a - a one 
being in the centre and another at the end of the tender, which screwed 
to the inside end of the buffer plank with bolts. At the other end of the 








connecting rod a hook is with a ag —_— = connects 
one carriage with = —— and can be easily 

when a carriage is either required to be taken out or put in. The hooks 
at the end of oa rods are so arranged as to pass underneath 
the buffer to the te a the brakes are a ne 
when the bars of the couplings draw out 

will not ab dann Pome “There ia a coonecting red running the entire 


length of each carriage ya bet a through the top end of the centre 
lever where it is Shootin’ - a bolt, and con end of the —— rods 
will have a hook with a coupling. The centre levers each have a balance 
weight, which when the brakes are being eee will bring them —_ 
clear from the wheels, and will always tend to keep them in their 
. The centre levers are keyed on the rocking shaft which wor! 
ouble-ended side or brake levers arranged at = side of the carriage, 
the ends of which work into the side bearing bars as also do the two 
ends of both the brake stays, which are connected with the brake plates, 
A brake rod is connected to each end of the brake plate, and when the 
brakes are applied the end of the brake is pressing on one wheel, 
while at the same time the bottom end or the bottom half of the opposite 
brake is bearing on the other wheel of each side of the 
brake blocks are made very long on account of only one 
brake block being on the wheel at once. 


1106. Tuns ror Hotpine Burrer, &. Edwards, Southampton-buildings. 


This invention consists in i omg tallic tubs for holding and 
vention consis' me ic tu or hol and conve 
d of diameter at the bottom, tn 
> below the bottom. Some- 
times the sides of the tub are whee # bottom, the space under 
which is filled with wood, a strengthening hoop being fixed outside. Or 
sometimes, the lower edge of the side of the tu tub is turned outwards or 
eS ee ee ming ring of wire, or the to: 4 
of a strengthening hoop fixed round the bottom of the tub is similar 
turned round and over a wire edge of the tub may be 
turned over in the same way. groove is rolled in the 
bettom of the tub. into aan ve the lower edge of the tub sides fits, 
the outer of tee bottom be i ees form a dy bw tub. 
a centi nw: upon 
m of the ys 5 is fixed coon e latter. The pene 
of the tub eo poem of wood, and is fixed by two ears attached to the 
upper edge of the tub, and each turned down at the end to form a stop. 
Cor clips are fixed to the cover, so that when the latter 
turned round they fit round the ears, Or clips may be used, 
fitting over grooved bars upon the tub. Or hooked clips are fixed to the 
tub, and corresponding notches are formed upon the edge of the cover, 
so that the latter may pass into its place. and being then turned round is 
Or 


The 
of each 


held down by the hooks. sg ag ey eg he fixed upon the 
cover and fit into corresponding holes fixed to the tub, one of 
these bars being hinged. Suitable material may be fixed round the tubs 


to protect them from the sun’s rays. 
1107. Tuxses ror Spinxina, J. Sykes, J B. Sykes, and B. W. Sykes, Brad- 
Sord.—Dated 25th March, 1875. 
This relates to bobbin tubes, and consists in constructing said tubes of 
solid steel tubing instead of brass or iron as heretofore. 
1109. Sreerinc Apraratus, F. Napier, Glasgow.—Dated 27th March, 
1 


In carrying out the invention a horizontal cross bar is fixed on the 
So posbect So cute <n aunt on the arms of this 


— to the 
ae oe screw shafts 
blocks, and the 
shafts are 4. AM bk 
steering wheel or by a shaft driven by a steam engine. 
1113. Apparatos ror Mecuanicatty Sotvinc Prosiems in CoNNecTION 
WITH THE RULE or THE Roap at Sea, J. McFarlane Gray, Peckham.— 


Dated 27th March, 1875. 
This invention relates to a) tus for mechanically solving problems in 
connection with the rule of the road at sea, which apparatus is constructed 
with discs or dials and sight arms or pointers, the discs or dials being 
ee et ee ee Se a aS ee 
turned to the position correspo: to the direction of the wind in rela- 
tion to the vessel (A) whereon the apparatus is being used, and os 
disc or dial is turned to the ition cor to the directi 

which another ship (B) is seen from A ; the apparatus will then 4, 
according to rule of the road for which it is constructed, which of the 
other ; and at the same time will 


which w 





as the wind an light screens ; in other 
jay tag ote mals od gpg die etpemeetimtonn Se be deduced 
from these limitations on A as to the courses possible to B, ss 


board B as to the courses possible to A. A movable compass 
may be combined with the apparatus to indicate the directions in relation 


to the cardinal points when that is req In some forms of the appa- 
ratus the sight arm and carries at its outer extremity an 
outline hull to represent one of the vessels. 


1114. Corrine Jacquarp Carns, J. Nuttall and T. Nuttall, Ramsbottow 
—Dated 27th March, 1875. 
The improved machinery consists of two sets of needles, one set he 4 
acted upun ow the jacquard cards and the other set acting on 
ae The blank card to be cutis placed on the punching plate, whieh 
fe the pressed against the selected punches by cams. 
ll 15. Beer Enaines, F. Booth, Farnworth.—Dated 27th Maich, 1875. 
The features of novelty in this invention consist in constructing a beer 
poy oy pm 4 in such a manner that the malt or other liquor requiring 
never enters the Lar ee be sao which is eff by Bae G 
vessel fitted with inlet and outlet valves in connection with each 
different barrels a Maes, ry a communication between each of 
which vessels and the [= can be opened or closed at pleasure by means 
stop cocks, the liquor withdrawn from such intermediate vessels 
through suitable elbows or swan necks. 
1116. Carponistno Coat, J. Nicholas, Mold.—Dated 27th March, 1875. 
The features of novelty which constitute this invention consist in con- 


—= apparatus a chamber, oven, or vessel of fire-brick or 
iron with a range of fire bars at the bottom, so arranged that they can be 
- to allow the contents of the chamber to fall out. On top of 


toe nha tiperene adi and to one of these there is connected 

b which leads to a cond The ._ ct a 
pipe» ich is connected to an exhausting force pump. wee 

incondensible gases to where they are to be stored a w 

to the condenser is a pump to free it from the condensed — 


1117. Tawineo and See Skins, W. B. Gedge, Wellington-street, Strand 
oo ——— 1875. 


This inve: relates to a ted =e 
date of 4th A’ 1874, No. 1190, in 
tuting, in ape the plate on hich the skin is a “ the original 
machine while being opera aode gg F by the knife cylinder, a cylinder 

covered with an elastic mate’ ge ed being sct in a movable 
table raised and lowered by a treadle, and also receiving a rotary “yo 
by the drawing of the s between it and the cylinder carrying th 
operating blades. 

1136, bese ml 8. Skewis, ry Birmingham, land R. H. Ryland, 

ham.—Dated 27th Marc ores 
- d outer face of the tire bears 


A formed on the 
Spier train held in pation by «bolt passed 
h them, and also through a on the inner face. 
1119. Fives, W. H. Lowder, te, ate Chester. ee 27th March, 1876. 1875. 


and f os SS a oF ang more 
uanolrt ee ana tae 


creasing 
combustion of smoke, of against tthe de 
or other cause, and of en’ ay eres § with all I chimany pots, cowls 
or other unsightly additions external portions of any building, an 





Aificati, hi: + 
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also absolutely preventing the possibility of the chimney catching fire by 
the ignition of the soot. 

Brown, New Cross—Dated 27th March, 1875 

consists in introducing disin- 


fecting into the 

the bh ‘ore. The means to at’ object are to cast or 

on the side of the water closet pan a con the Suid, 
is connected with t e container by a pipe furnished wi a double valve 


with the , 80 that 
main lever is lifted u , the fluid will fill the valve chamber, and flow into 
handle is released. 


the container when 
1121. Exorxe CounTERS, R. J. Wood, Glasgow.—Dated 27th March, 1875. 
This invention consis' 





the 4 
sli ‘on the back plate of the counter, and it a lever keyed on 
wvolving rod countet, toe tack and front plates of the 
ter near one side or edge. On the projecting of this rod is 


80 

prejects through the dial pla , moves within a circle on the lower of 

ye aial face instead of in the centre of the dial. 

1122 Sewinc MacHINes, B. G. Brewer, Chancery-lane.— Dated 27th March, 
1875. 


First, a suppleme tary or detachable cover having side flanges ov 





n 

for em the edges of the top of a se 

tion with such top, having a recess for the of a se machine, 
and a closed case located below such openin ‘or recei sewing 


a ton. The chief Staffordshire makers acting in unison with 
Stvepeticn, tee, St FS: cine wer unaltered upon the 
q Staffordshire all mine were £4 . to £4 lbs. ; pigs, 


with a modicum of cinder, were £3 5s. ; and cinder pigs were strong 


from wher 12s. 5d. ee ee 17s. 
reported 5 ti were on 
Gr and res wor ong in evry branch 
to the action which the colliers might feel themselves called upon to 
pursue. Because of the very disastrous results upon iron which | 
would certainly follow upon any considerable advance in coal, the | 
market could not bring itself to conclude that the colliers would 
resort to the breakin up of the existing contract 

get higher wages fort with. Still, the market was decidedly un- 
SS, — " 

correspondin, quarterly m 

prices were maintained on the bai of 


for small quanti- 
inclined 


| 


a twelvemonth i the | 
2 per ton for mark bars; | 


had been expected came about. On the morrow, and prior to the | 
general gathering of the trade in Birmin , a private meeti 


a few of the leading firms was held, at which it was determin: 


for bars, with the usual extra for Earl Dui 
same time the Lilleshall we yp ae their pig iron 10s. per 
ton, which left cold blast at 1 

this standard negociations were continued throughout the day in 





tabl . Thirdly, in combination with a d sewing 

table-top, the bed-plate or base of a sewing machine connected therewith 
by a hinge or joint, the members of which are movable longitudinally 
with respect to their axis. Fourthly, in combination with the recessed 
bed of a sewing machine, & double-jointed 


table - - and base or 
reversible hinge or hinges, constructed to slide upon or with axis. 
Fifthly, in tion with a longitudinal movable hinged or pivoted 





bed or base of op hi a d table-top, a plate or cover 
for staying the bed or » and for filling the space in the top after the 
machine is placed in — for use. xthly, in combination with a 
recessed sewing machine table, having a hinged sewing machine con- 
nected therewith, a closed case or pocket, having an elevated bridge or 
extension tray. enthly, the base or bed of a sewing machine having 
a omnes and a sliding motion on its axis, in combination with a 
rece sewing machine table, and a case or »ocket below such opening. 
Eighthly, the base or bed of ‘a sewing machine provided with a pro- 
jection or flange on its under curface for guiding said base or bed over 
or along the recess, and clamp the same therein for use. Ninthly, a 
supplementary or detachable sliding cover and table-top in combination 
with the bed-plate or base of a sewing machine having a swinging and a 
longitudinal movement on its axis performed either by hinge or hand. 
ps the recessed table-top and pocket or enclosure beneath the same 
in combination with the base of a sewing machine having a longitudinal 
and swinging and backward movement thereto by hinge or 
hand, in removing the machine from its position un the table-top and 
placing it within the pocket or enclosure. 
1123. Lirriva axnp Lowerinc Gear, G W. Rendel, Newcastle-upon- Tyne. 
—Dated 27th March, 1875. 

According to this provisional specification an hydraulic cylinder is hung 
upon gimbals at the head of the sheer logs or crane. 
1124 Kwirrixo Macurvery, J. Dalton, Nottingham.—Dated 27th March, 

1 





875. 

The several needles of the machine are ranged vertically around a vertical 
stationary cylinder, their stems are connected to the inner ends of 
horizontal levers which are radially in a circle around the 
cylinder, and the outer ends of the levers are acted upon by a revolving 
cam ; parts of the outer ends of some of the levers may be cut away 80 
that they may be differently acted upon by the cam; the cam carries sub- 
cams which can be brought into tion to act upon such levers and 
cause them to work in the same way as the other levers. 

Inow axp Steet, H. Larkin, Theydon Gernon, Esser.—Dated 27th 
March, 1875. 

This provisional specification refers to the construction of a furnace for 
the manufacture of 1ron and steel by the reduction of oxide of iron with- 
out fusion and also by other points connected with this process. 

1127. Prixtixa Macuives, B. Anthony, Hereford, and W. W. Taylor, 
Cambridge. —Dated 27th March, 1875. 

This invention relates more particularly to printing machines in which 
the impression is received upon an endiess web or roll of paper and has 
for its object the printing on both sides of two or more rolls of paper 
simultancously, and with the use of either one set or any required num 
of sets of formes. According to this invention the inventors arrange 
turning surfaces in conjunction with the fyre and impression cylinders 
in such a manner that the paper is turned or t in any required 
direction, its edges forming curves of double curvature. 

1129. Dare Isxpicators, W. T. Whiteman,. Maitland Park-road.—Dated 
27th March, 1875. 

According to this invention the names of the months and the figures 
necessary to denote the days of the month are printed on strips of th, 
cardboard, or paver, which strips are so connected to or 7 in con- 
tact with a sheet of teboard or other material in which holes or 


holes or openings. When strips of cloth are used, 

strips are fastened together, preferably wy means of a strip of metal bent 

round and doubled upon the ends of the said band, which fastener is 

applicable to various purposes. 

1181. Drivixe Banns, J. Durrance, R. Durrance, and W. Hall, Bradford. 
—Dated 29th March, 1875. 

In making the driving bands of spinning and winding machinery of 
leather, gutta-percha, or hide, and in joining or piercing the ends 
with wire so as to make themendless. Or instead of wire they insert a 
screw into each end of the band and connect them by nipping 
or twisting them to form a link. 

1136. Trsatinc Yarns, F. Wirth, Frankfort-on-the-Maine.— Dated 29th 
March, 1875. 

This invention is designed to increase the beauty of yarns upon cops 
by bleaching, dyeing, or other means. The essential part of this inven- 
tion is that cops are im by means of perforated pipes (roses) 
which enable a communication of liquids and air between two compart- 
ments separated by a rforated bottom, or by a system of pipes or com- 
partments formed by double bottoms. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron and coal interests of this district are, for the moment, 
largely unsettled by reason of the action of the colliers. These men, 
not content with the wages they are receiving under the agreement 
which terminated the late protracted strike, are, as I have before 
written in previous letters, agitating for a rise of 6d. and 3d. a 
“ day” respectively. They have gone so far as to determine to 
send delegates to the ir ters at their quarterly meeting to- 
day, in Birmingham, to require a reply to the app ication which 
the colliers have made to the chairman of the Coalmasters’ 
Association, Mr. Fisher Smith, for this advance. The inference 
which some iron and coal masters entertain, is that the colliers 
mean to get the increase whether or not their masters will rise 
the price of coal. If these men so resolve, it would be impossible 
but that coal must go up. To advance coal 2s, a ton upon the 
price of Earl Dudley’s furnace coal just now would, ironmasters 
assert, simply be to strangle the little trade being done. Coal- 
masters would gladly concede the men the money they require, 
without interfering with the rates of coal, if they would only 
work another hour a day. The little success, however, that there 
is of bringing about such a result, op! be gathered from the fact 
that at a meeting of colliers held last— Vednesday—night, at 
Willenhall, the men resolved that under no circumstances would 
they consent to work longer hours than at present, viz., eight 
hours a day. 

The first of the current series of quarterly meetings was held in 
Wolverhampton on Wednesday, and was well attended. It 
quickly became known that there was to be no alteration in the 

ial prices of pig iron. Mr. Lloyd, the manager of the Li 

Company, of Shropshire, was upon Change, and he announced 

that there would be no alteration in the quotations of his firm, 

Shropshire cold-blast pigs were, therefore, 86, and hot blast £415s. 





respect of best bars and plates, but the best sheet makers made no 
alteration ; and the consumers of second-class finished iron generally 
could, asthe result of the most successful higgling, get off only 10s., 
whilst some makers of that iron, whose product was in good demand, 
refused to declare any change. Last Midsummer) quarter day in 
Wolverhampton was signalised by the announcement of a drop by 
some well-known finished iron firms of £1 a ton u the prices fixed 
at the previous Michaelmas quarterly meeting. ked , there- 
fore, became virtually £10 per ton. The drop was resisted by the 
New British Iron Company, but other leading houses declined on the 
following day in Birmingham to continue to quote £11 for bars — 
indeed, they announced their prices as now brought down to £10, 
still with the customary extra of 12s. 6d. for the Round Oak brand. 
Though the British Iron Company held on throughout the day, ie 
subsequently that firm also lowered their rates by £1 ton ; and £10, 
as I know, has been the crucial bar prices throughout the quarter. 

In respect of best sheet iron exactly the opposite took place at 
the Midsummer ey meeting to that which I have recorded as 
occurring at the quarterly meeting nine months before, since the 
manufacturers of the general qualities of sheets met and determined 
to make no alteration; but the makers of best sheets who at 
Michaelmas last year resolutely kept up their quotations, now, 
on the contrary, lowered their rates £1 a ton. 

As to pig iron, at the Midsummer quarterly meeting the chief 
Shropsh rm reduced its quotati 10s., and the Staffordshire 
people followed suit. This left cold blast iron at £6 as the 
maximum, and hot blast at £4 10s. to £415s. Hematite was at 
the same time offered at £4, short weight, and cinder pig at £3, 
long weight. 

At the quarterly meeting in Birmingham to-day (Thursday), the 

ices quoted in Wolverhampton yesterday were contirmed. There 
is therefore no alteration in either pig or finished iron upon the 
quarter. A business was done in most brands, and the prices 
were in favour of sellers, A deputation of unionist colliers was 
— and, communicating with certain leading coalmasters, 

esired that furnace coal should be put ages 
ionately advanced. They were to’ id that there was nothing 
in the trade to justify a rise, and that ——— could not 
be entertained at other than a meeting of masters convened 
for the purpose. The men have preferred their claim formally 
to the secretary of the association, and they told the masters 
this afternoon that if their claim was not granted there would 
be a strike. This threat occasioned some little apprehension 
amo ironmasters here who have accepted orders. 

It is being here and there found that the demand for coal 
ex i by sof household qualities out of this district 
is slightly in excess of the An. 9s The secret of this most 

le connected with the e well know—it is because the 
colliers will not work full time. The facts are plainly set forth in 
a trade from Dudley, published yesterday, in w ich it is said 
that west of Dudley there continues a large demand for coal, and 
the supply, owing to Kingswinford Wake, and the Birmingham 
and Du fairs following in succession, falls very short of the 
requirements, as the miners have done but little work during 
these holidays, and, as a result, many thousand tons of coal have 
been kept out of the market, to the great inconvenience not only 
of the owners of works, but also of household customers. 

Until the ironworkers have well canvassed their own order the 
masters are taking no decisive action with a view to the re-establish - 
ment of theConciliation Board. It is not, however, unlikely that an 
effort will be made to reform it upon a broader basis, embracing re- 


presentative ironmasters and ironworkers who are guided by 

is done in Wolverhampton, but who are not members of the board 
and do not contribute to its expenses. In such an event unasso- 
ciated masters and non-union operatives would be invited to co-ope- 
rate. If such a board could be formed upon a fairly representative 
basis it is thought that it might be a dition of employ 
ment that the decisions of the board should be observed on either 
side. Hereby it is thought that something like authority 
might be imparted to the board, and its conclusions be possible of 
enforcement. 

‘A review of the heavier industries of Birmingham and the 
district for the quarter just ended shows that manu facturers have 
enjoyed a satisfactory extent of business throughout the whole of 
that period, Steadiness was characteristic of the engineering iron- 
work establishments three months back, and if there has been a 
. between then and now it is in a favourable direction, for 
the order books are at the present time well filled. 

Specifications mainly run upon pipes for sanitary purposes and 











the er descri 
ironworks have had to contend with severe home and forei 
tition, and they have been further disadvantageously influenced 
y legislative restrictions. Nethertheless they have managed to get 
a fair number of orders, and cannot just now complain of approach- 
ing dulness. The quarter has seen unmistakeable improvement 


a rule, are steadily employed. e galvanised corrugated sheet 
roofing industry has also strengthened in tone ; but affairs have 
undergone only slight general change in the edge tool trade, the 
present demand being moderately large. 





which they notify the following reductions :—Engineers’ nuts and 
bolts, 2s. to 4s. per ewt.; black coach and wagon bolts, 2s. to 3s.; 
bright coach, 2s.; and hand-made rivets 1s. percwt To compensate 
for the advance to the operatives it seems most likel that wrought 
nails will be increased in price. Messrs. Peter Wright and Sons, 
Dudley, have raised the quotations of their vices }d. per lb.; 
and makers of planes have «letermined to advance rates, but have 
ar agreed upon the amount. 

e directors of the Cannock and Huntington Colliery Company 
met on Monday, at their offices at Walsall, when the engineer 
reported that the Diamond Rock Drill Company had carried the 
boring toa depth of 600ft., and thus completed their contract. 
It was determined to carry the boring a little deeper, upon the 
understanding that the work would not in any way interfere with 
the p tions for the sinking of the shaft. Though no seam of 
coal had been found lower than the 8ft., yet beck = 600ft. was 





still in the coal measures, which were identified with those of the 
Cannock Chase coal-field. 


and hot blast at £55s. Upon | 


5s. 
Finished iron was declared unaltered, the prices ranging for bate | inerease, and the temporary 
‘Transactions were | away with the close of the shipping season. 
meagre 


inasmuch as there was a feeling almost of anxiety as | the 


| of coal, but still there is no ex’ 


| at the commencement of the month. In the West 


| 


NUTES FROM LANCASHIRE. 


trade of this district, indeed the complaints of dulness 
stiffness i iron 





attendance at the Manchester weekly meeting on Tuesd 
and there were very few inquiries for any description 
the most limited ‘ 


ro! iron, quotations were 
No. 3 foundry for immediate delivery in 
61s. 3d. per ton, and at a shilling or so less for delivery eben 


in their efforts to | Consumers, however, continue very cau ious about giving out 


orders ; and'the decline in Scotch iron is made a pretex 


reduction in other however, remain 
without any material in price, No. 3 fi delivered in the 
Manchester district uoted at from 62s. to 63s. 6d. per 


ut there was a general concurrence of opinion that iron which had | ton according to the aan cal forge qualities at about 60s. per 
before been selling at that price would on the morrow be declared In some quarters a little more inquiry is 
down £1, simultaneously with a drop of 10s. in best pigiron. What | and foundry qualities, but any new business coming to hand is of 


the most limited proportions, and the local blast 

of | are still onl ‘partially ions, and orrne Enished iron trade con- 
eadit \ Nn to | tinues very du and prices are weak, holders o' 

reduce the price list of marked iron £1 a ton, or to the basis of £11 | having no difficulty in obtaini concessi| 

’s make. At the | delivered in the Manchester district are 


at 

The various works remain in much same position as last 
reported, founders and fo proprietors being onl em- 
ployed, and although mnebinds ists appear to 
work in hand, engineers generally complain of slackness. 

Generally an improving demand is noticeable in all good qualities 

i activity in trade. In 
the Manchester market there is an increasing local demand for 
house coal, and a very fair trade has been doing with the outside 
districts by wagons and boats. Common class fuels are, however, 
still difficult to move, and although colliery ietors in some 
cases are beginning to take out of stocks in house coal, the 
rather heavy stocks of common coal held, in some quarters, have 
not yet been materially affected by the reductions in price made 
cashire 
districts best coals are now selling freely, and Arley and good 
Pemberton mines are a little stiffer in price, 6d. per ton more 
money than last week being in some cases btained for outsid 
sales, but no alteration has yet been made in the quotations to 
regular customers, although an advance of 1s. per ton at the end of 
month is now being ed about. It is, however, doubtful 
whether any general rise in prices can be maintained. In common 
coals there is not much change to notice, as the demand for fuel 
for manufacturing ~ gee is only moderate, and prices remain 
the same as last quo’ 

Inthe shipping trade a little improvement is reported, and a 
slightly better tone is noticeable in the Skelmersdale and other dis- 
tricts near Liverpool. The trade ga however, is not active, 
and supplies in the market are p entiful. 

The coke trade continues dull, and prices are weak, both local 
and north-country mskes delivered in this di: trict being obtainable 
on easier terms. 

The prizes, consisting of seven d, twenty-seven silver, and 
thirty-seven bronze medals, awarded by the Society for the Promo- 
tion of Scientific Industry to the successful exhibitors at the Man- 
chester Exhibition of Appliances for the Economy of Labour, and of 
which a full list hasalready been given in your columns, were dis- 
tributed on Wednesday by the Earl of Derby, the president of the 
society. His leniship Gontng the course of the proceedings, delivereda 
short address, in which he dwelt upon the importance to this country 
of scientific industry, and pointed out satisfactory pre 
which the above society had made since its establishment - 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is again very little change of importance to note i 


nection with the iron trade transactions of the week which has 
elapsed sinee I last reported upon the matter in these columns. In 
some quarters there have been fairly good sales pig iron, but 
for the most the lots which have hands have not 
heen Sone. ices are steady, but, on the w are hardly so 
firm as ey were a week back, dou owing in part to the re- 
lapse in the Glasgow market, and in a further degree to the in- 
creased quantity of Cleveland pig which is will very shortly be 
available for home consumption by the cessation of Baltic and 


i 


northern ~~ ne for the season. A good 
continues to manufactured by ‘he leading firm here. 
tobe of rehable quality, and is being freely used by the 
district Bessemer 

The continuance of the civil war in Northern Spain, 
too, without the least appearance of the disturbances 
an end, is very seriousl, interfering with the proper 
of the iron mines at near Bilbao, i 
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E 
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in the condition of the beer ee | tube trade, and the works, as | 
T 


Some changes are notified this week in miscellaneous goods. | 
Manufacturers of nuts and bolts havs issued a new price list in | 


Elba, 
| having the preference. British 
at the 
being used by the local firms. 
Bessemer and ordinary hematite pig is in moderately good, but not 
by any means large request, at t the following figures, put 
into railway wagons :— “‘ hematite,” Nos. 1 and 2, no 


tions of machine castings. The’naval and marine | quotations; No. 3, 70s. ; No. 4, 70s.; No. 5, mottled and white, 
com- | 70s; ‘‘ Bessemer,” No. 1 


, 77s. 6d.; No. 
less the usual 2), for cash; Millom ‘‘ Bessemer,” No. 
77s. 6d., and No. 3, Ths.; “ordinary,” No. 3, 75s.; No. 4, 74s.; 
No. 5, 75s.; mottled, 80s.; an¢ white, 75s., on the customary four 

| months’ terms net, or with 24 off for prompt payment. Cleveland 

pig is a trifle weaker, say 1s. per ton, this week, fairly good 
quantities bein , used in admixture with the superior 
qualities of local make. No. 3 of this description is now 53s. per 
ton. In merchant iron there have been a few sales during the 
| week; common bars at £7 17s. 6d. to £8, and fair medium at £9 to 

£9 10s. In the sorts, attempts are being made to com- 
pete with Lancashire and North Staffordshire houses in the Liver- 

,ool and Manchester districts with a decent amount of success. 

Some transactions are being held over until the Wolverhampton 

and Birmingham quarterly meetings shall have been held, 
although there is a very fident expression of opinion that no 
drop will be declared at those gatherings. if, indeed, an advance of 
5s. to 19s. per ton be not announced in the higher and secondary 
| qualities of finished iron. Boiler and ship plates are not now 
selling with any freedom, although some of the makers are en- 
deavouring to tempt buyers by m ing concessions in the matter of 
prices, in consideration of good commissions being entrusted to 
them. 

To deal at any length in this report with the majority of the 
industries of the town and district would toa very great extent 
be a mere repetition of what has been stated on more than one 
occasion recently, there being 80 little alteration at the pr t 
juncture that noteworthy news is very scarce. 
jeast of the large Sheffield concerns have taken in hand recent 














inventions of a promising character which they are developing 
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with what they believe to be fair chances of success in each 
instance. Ata future time I may have more to say about these 
matters, but they are, as yet, in embryo. 

There was a e meeting of ironworkers at Elsecar, on Friday, 
for the purpose of discussing the case of the men who are out on 
strike at the Parkgate Works. It was unanimously decided to 
support the Parkgate men, and also to form a district committze 
for South Yorkshire and Lancashire. At Parkgate itself there 
has been some attempt at negotiations, the directors of the com- 
pany having offered to compromise the dispute by proffering a 
reduction of 24 9 gl cent. and 3d. per ton only, as against the 
5 per cent. and 6d. per ton originally notified, but the men have 
intimated that they cannot accept even the amended terms, and 
decline to be bound by the terms paid in the North of England or 
in South Staffordshire 

The half-yearly report of the directors of the Sheffield United 
Gas Light Company shows that the profit during that period has 
been £22,517, out of which dividends of 10 per cent. on the A and 
B stock, and 74 per cent. on the C, and new ordinary stock will 
he paid. The report records the fact that the new offices and 
show rooms were a in May, and that a new gasholder is 
being constructed at Neepsend. 

The coal trade is rapidly improving, and at many of the York- 
shire and Derbyshire pits the miners may aow work as hard as 
they please. Itis in respect of house coal that the demand has 
mainly improved, a state of thi which has had the effect of 
slightly stiffening prices here and there. The Sheffield Coal Com- 
fm be revised list, issued on Monday, Oct. 11th, is as under :-— 

picked branch coal, 13s. 9d. ; best Birley Silkstone, 12s. 3d. ; 
ditto picked cubes as sent to the London market, 12s. 8d. ; screened 
Silkstone nuts, 7s. ; screened seconds coal, 6d. ; coke breeze, 
10s.; hard melting coke (washed), 18s.; and unscreened slack, 3s.— 
all per ton of 21 cwt. at the pits near Sheffield. The new figures 
represent advances of 3d. to 10d. per ton, except in coke. 





THE NORTH OF ENGLAND. 
(From our Special Correspondent.) 

WHATEVER change has taken place in the iron trade of the North 
of England during the last ten days has been for the better. It is 
true that prices have rather receded; but they remain, on the 
whole, tolerably firm, and considerable confidence has resulted 
from the publication of the returns of the Cleveland Ironmasters’ 
Association, showing. as they do, a very substantial reduction in 
makers’ stocks, and an increased shipping trade. At the present 
time it is calculated there is not more thana fortnight’s production 
in makers’ hands, and it is hardly necessary to add that this 
will speedily be swallowed up by a sudden and active accretion of 
demand. Makers, therefore, hold teraciously to their prices, which 
remain the same as last week. 

There are more furnaces out of blast at the present time than 
there has been at any time since 1866. Out of 159 furnaces 
available for use, not less than forty-seven are at the present moment 
out of blast. This result has, of course, mainly followed from the 
great depression that has prevailed in this department of the trade 
during the greater part of the current twelve months; but it is 
also due +o some extent to the necessity that existed for repairing 
furnaces that had been kept steadily in bla-t for many years pre- 
viously, while the failures of the South Cleveland Iron Company and 
the West Hartlepool Iron Company have induced the blowing out 
of furnaces that might otherwise have been kept steadily going. 
Nine new furnaces are now in course of construction, notwith- 
standing the depression that has recently prevailed, a fact which 
augurs well for the confidence in the future possessed by those 
who are engaged in the manufacture of pig iron. 

The rail trade still shows serious indications of depression. 
There are few works in or near Tees-side that are at all well 
employed, while the majority of rail makers regard with much 
uneasiness and alarm the prospects of the coming winter. The 
extent to which this staple of the North has suffered during the 
present year is apparent from the Board of Trade returns, which 
show that for the nine months ending the 30th September, nearly 
20,000 tons less of rails were exported tnan in the corresponding 
period of 1874. 

The North of England Institute of Mining and Mechanical 
Engineers, the most flourishing institute in the North, is this week 
holding a joint meeting at Leeds with the West Riding and 
Derbyshire «ngineers. A number of interesting papers are 
—— and excursions to different places of interest have been 
organised. 

Asa good deal of attention is just now being directed to the 
subject of overwinding accidents in irenstone mines, I may men- 
tion that the patent heok of Mr. William Walker, mining engineer, 
of Saltburn, is being generally adopted in the coal and ironstone 
mines of the North, and its results abundantly prove that over- 
winding accidents are not only entirely preventible. but that a high 
— of criminality should attach to their occurrence. 

r. Aitchison, of Redcar, who has given a large amount of time 
and labour to the solution of the problem of utilising peat to the 
best advantage, has had a quantity of peat charcoal applied to the 
purposes of iron founding, and the result of the application 
to be highly successful. A considerable amount of interest is being 
taken in Mr. Aitchison’s experiment, but there is not the least 
likelihood that so long as coke continues so cheap as it now is, peat 
charcoal will be used to any large extent for the purposes of 
metallurgy. 

The condition of the Durham and Northumberland coal trade is 
not such as to call for any remarks additional to those I have already 
made; there is a limited and declining demand for coal of all kinds, 
notwithstanding that there has of late been some improvement in 
the shipments from the principal ports. Prices remain much about 
the same as they have been for the last three or four weeks. It is 
generally expected that there will be a still further decline, and 
there are not a few who incline to the opinion that the coal trade 
will reach the low range of 1870 before prices begin to mend. 

Although the quarterly meeting of the North of England Iron and 
allied trades took place at Middlesbrough on Tuesday, it cannot be 
said that it gave any very definite tone to the present position or 
future tendencies of the trade. Makers look to a maintenance of 
present, if not improved rates for some time to come, but consumers 
are disposed to think that as the shipping season is so nearly over 
there mu ‘t inevitably come a stagnation in demand and alower —— 
of prices. Hence there was very little business done, and what li 
iron changed hands, did so at much the same rates as those 
previously quoted. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A GENERAL decline of prices has occurred in the iron market since 
last week. Values were forced up a fortnight ago to an unnatural 
level by speculation consequent upon a threatened movement by 
the miners for advanced wages; but as it has become evident this 
movement cannot at present sueceed, the market has now regained 
its natural tone. Business which was kept back during the past 
two weeks is now being trans:cted, with the result that activity 
has prevailed on several days. In the warrant market prices had 
come down by Friday to 62s., at which a fair business was on that 
day done. The market opened flat on Monday at 61s. 9d. cash, 
and 62s, one month fixed, and these were about the ruling figures 
during the day. On Tuesday there was a quiet, steady business at 
62s. 6d. and 62s. 3d. ten days open, and 62s, cash. On 
Wednesday the warrant market was very flat, with business 
from 61s. ten days fixed, to 60s. 6d. one month fixed. To-da 
(Thursday) the tone was quiet but steady, with business at 60s, od, 

cash and month open, and 60s, 6d, cash. 

The principal makers’ brands show a general reduction since last 





on the increase, 
have now about 74,000 tons. The 
uotations are as follows :—G.m.b., at G w, No. 1, 653; No. 
, 633. ; Gartsherrie, No. 1, 73s. 6d.; No. 65s.; Coltness, No. 
1, 78s; No. 3, 66s. 6d.; Summerlee, No. 1, 67s. 6; No. 3, 
65s.; Langloan, No. 1, 77s.; No. 3, 65s.; Carnbroe, No. 1, 67s.; 
No. 3, 64s.; Monkland, No. 1, 65s; No. 3, 63s.; Clyde, No. 1, 
65s.; No. 3, 63s.; Govan, at Broomielaw, No. 1, 65s.; No. 3, 
63s.; Calder, at Port Dundas, No. 1, 76s.; No. 3, 65s.; Glengarnock, 


week, the quantity of pigs sent into store continu’ 
Connal’s G 


Messrs. lasgow stores 


at Ardrossan, No. 1, 693.; No. 3, 65s.; linton, No. 1, 
64s, 6d.; No. 3, 63s. 6d.; Daimellington, No. 1, 653.3; No. 3, 
at Grangemouth, No. 1, 65s.; ditto, specially selected, 


64s.; Carron, 
67s. 6d.; Shotts, at Leith, No. 1, 76s.; No. 3, 66s.; Kinneil, 
at Boness, No. 1, 65s.; No. 3, 

The shipments of pig iren from Scotch ports for the week endin 
the 9th inst. amounted to 11,746 tons, showing an increase o 
1439 tons as compared with those of the corresponding week of 
1874. The Daeg of Middlesbrough pigs at Grangemouth for the 
— were , or 21 tons less than in the corresponding week of 

year. 

There is hardly any improvement in the malleable trade, which 
has now for a long time been in a most unsatisfactory state. I 
have the best authority for saying that it is extremely doubtful at 
this moment whether a profit is being made at any of the works ; 
and I am equally well informed that the majority of the works 
have made a decided loss during the past twelve months. Within 
a few days the foreign shipments of manufactured iron from the 
Clyde have been somewhat on the increase. 

n Glasgow and the West of Scotland there is a very fair 
i for h hold coals, and the retail dealers have been con- 
sidering the propriety of increasing prices, But the request for 





yields some modicum of profit, and the falling off in the way of 
accidents is, even in a pecuniary light, a great boon. 

The average export from Cardiff is now above 300,000 tons a 
month, and the increase is steady. Formerly, such a demand 
would have sent the markets up, but the compet tion is too great 
now, and a short time will see a manked addition to the numb 
of competitors. 

The new engines at the Merthyr Vale Colliery were tried a few 
days ago; they are of enormous power, excelling anything in the 
district, and work admirably, 

The Rhymney Company have secured a large order for rails for 
Sweden. The delivery is to extend over four years. This is good 
news, and will send the shares up. They are now at 28. Blaenavon 
also has a good rail order from Egypt. Mr. Crawshay, I hear, 
contemplates falling in with the predominating demand on the 

rt of engineers for bl ig. is method was to heat in the 

ing furnace and run the rails at once to the rolls. The 
intermediate bl ing, reheating, and then rolling, is now the 
prevailing custom insisted upon almost in every specification. A 
surface of harder crystalline character is obtained, but about the 
ag sae durability of said rails I should not care te vouch. 

r. Crawshay’s method with best iron would be the most durable. 
He has started another mill this week. 

Mr. Creswick, late of Lydbrook and formerly of Plymouth Iron- 
works, has published, this week, an interesting pamphlet on the 
best mode of placing Swansea on the main line of the Great 
Western Railway. There are many engineering difficulties in the 
way, but he has shown a good and inexpensive way of overcoming 


them. 

Mr. Naysmith, mane f of Ynyscediwin col ieries, has been pre- 
sented with a testimonial on the occasion of his leaving for the 
These are equal in 


t of the Bengal coal mines. 














other qualities is so slack that they hesitate, many 
consumers would almost cert«inly give their orders direct to the 
coalmasters. The wholesale prices are: —Household coals, 8s. to 
10s.; steam, 8s. 91. to 10s.; splint, 8s. to 8s. 9.1.; smithy, 14s.; 
Wishaw Main, 7s. 6d to 8s. In the eastern mining counties the 
trade continues in a better position, orders being more plentiful, 
and the railways and ferries being blocked up in some cases with 
the traffic. Business is, however, rather flat in the shipping trade, 
as the Baltic ports are on the eve of being closed for the season. 

So far as the eastern mining counties are concerned, no movement 
has yet been made by the miners for advanced wages, even though 
the state of trade is much more likely to justify such a thing there 
than elsewhere. Mr. Macdonald, M.P., still continues to address 
meetings of miners in the west, urging upon them the desirability 
of placing themselves in a position to demand an increase, but the 
results of his efforts have so far been limited. The fact is the 
time has not yet arrived when employers can-afford to give an 
advance. 

The tirst general meeting of the Blochairn Iron Company held 
since that unfortunate concern went into liquidation, took place 
in the Accountants’ Hall, Glasgow, on Tuesday afternoon. Mr. 
James Morton, of Greenock, the chairman, detailed the progress 
which had been made by the liquidators in winding up the 
affairs of the company, during the twelve months ending the 14th 
of August last. ¢ idered it lingly gratifying that the 
shareholders had met their calls so well. They caleulated that 
they would get about £60,000 of balance of capital, and they had 
obtained £61,700, with the expectation of still receiving £7500. 
The stocks in hand at the works had been realised to the extent o' 
£20,000. There were various stores remaining which would be 
much more valuable to a purchaser of the works than they could 
be if sold at present, and therefore those have not yet been dis- 
posed of. The peep considered it would be needless, in the 
present state of the coal trade, to hold the colliery at Johnstone 
any longer, and so they had disposed of it, and expected to receive 
the balance of the price within a few days. Up to this date 11s. 3d. 
in the pound had been paid to the creditors, and an additional 6d. 








was to ee shortly. The rt of the liquidators was unani- 
mously adopted. It is believed that about £140,000 additional 
will be required to pay the creditors in full, and by the time that 
sum is obtained—if it ever can be got—there will be little or 


nothing left for the unfortunate shareholders. The meeting 
empowered the liquidators to accept a number of compromises 
with contributories for unpaid calls, on being satisfied that the 
parties were not in a position to pay up. 

At an extraordinary general ti af the sh s of the 
Canadian Copper Pyrites Company, held in Glasgow on Monday, 
it was resolved to transfer the whole estate and asseis of the 
company to anew company, to be formed with a capital of £330,000, 
to be named ‘“‘ The Canadian Copper and Sulphur Company (Limi- 
ted),” the price to be £295,000, payable in shares of the intended 
company, the present company in this way reducing the amount 
of its capital, and giving the shareholders, who will be the share- 
holders of the new company, a better chance of obtaining areturn for 
pr ss money. en appeared to give satisfaction to the 
shareholders att ing the ting 
Within the past few days a distinguished party of gentlemen, 
who form a commission connected with the Swiss and French rail- 
ways, for the purpose of inspecting the principal railway works in 
this country, have been prosecuting their inquiries in Scotland. 
They include some of the best known names connected with railway 
administration on the Continent, and they took the opportunity of 
varying their labours by excursions to some of the finest of our 
lake and mountain scenery. 

The eighth annual National Trade Union Congress is now in 
session in Glasgow, the meetings being held in the south side 
Assembly Rooms, Crown-street. There is a very large turn out of 
delegates, including all those better known in connection with 
trade agitations in the metropolis and in the large provincial towns, 
together with representatives of the English agricultural labourers, 
and several female ote, representing operatives of their own 
sex. The ss has been quite jubilant over the amendments 

during session on the r laws, and the addresses of 
the retiring and present presidents were full of congratulations 
over the attainment of “‘freedom.” A vote of thanks was passed 
to Mr. Cross, the Home Secretary, for his efforts in passing these 
amendments. What the congress purposes for its parliamentary 
committee now to look after is an amendment of the Workshops 
Act, based upon the evidence of the royal commission now sitting, 
and to put forth every effort in their power for bettering the con- 
dition of our merchant seamen. 

The Glasgow science lectures are to be renewed on the 10th 
November with one by Sir William Thomson, on ‘‘ Navigation,” 


and professors Huxley, Williamson, Geikie, and other eminent men 
will follow. 


hald. 














WALES AND ADJOINING COUNTIES: 
(From our own correspondent.) 

Messrs, MACDONALD AND HALLIDAY have been ona tour through 
Monmouthshire and Glamorganshire pro ing unionism with 
some degree of success. At Swansea py lassbrook, coal- 
owners, op; them, and protested ——- all the coal mining 
reforms being due to unionism, but at Aberdare and Merthyr they 
had the field in their favour, and resolutions in favour of unionism 
were nem. con. Since the last meetings were held Mr. 
Halliday has published a letter which does him much credit, as in 
it he strongly recommends the workmen to consent to Mr. Mac- 
donald’s request to withdraw his name from the Board of Concilia- 
tion. It is very likely this will be acceded to, and then I shall be 
in a position to report progress. The men are rather opposed to a 
reduction, but I believe this will be one of the first resolves of the 
board. Best steam coal is now 8s. 6d. at pit, and this leaves a 
margin that will admit of no extensions of working, that will 
forbid any improvement in ventilating, any working to the deep 
with expensive machinery, and in fact leave nothing worth keeping 
on coal mining for. 

It is fortanate for our coalowners that the output is enormous, 
and that few accidents occur. Doing business on the large scale 





acreage to the whole of Glamorganshire. Mr. Naysmith is son of 
the former manager of Aberaman. 

The iron trade in greater part of the district continues dull. 
Tin plate is better, bars in little request, anchors and chains dull. 
Llandaff, Book«n, and Landore, are doing a quiet, steady trade. 

South Wales coalowners and colliers too are aghast at the action 
of the colliers in North Wales. By arbitration it was settled to 
accept a reduction of 15 per cent. The colliers retort by de- 
manding an advance of 20! This is infusing Joe Millerism int» the 
sedate walks of trade. 
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SoutH Kenstinaton Musgeum.—Visitors during the week ending 
Oct. 9th: — On Monday, ex # and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,153; mercantile marine and other 
collections, 169 On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 5 
marine and other collections, 


.m., Museum, 2245; mercantile 
14. Total, 16,121. Average of 
corresponding week in former years, 15,032. Total from the 
opening of the Museum, 14,597,434. Patent Office Museum, 
$24. ‘otal number since the opening of the Museum, free daily, 





(12th May, 1858), 3,273,043, 
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BLAST FURNACE TUYERES. 

WE have eg ype data be yar to state a th 
many men are ki or grievo’ in, every year by 
Be resulting from the S ) of blast furnace 
tuyeres. It is certain, however, that the number of such 
casualties is very considerable. Only a short time has 
elapsed since an accident of this kind occurred in Wolver- 
hampton, by which four persons were killed or seriously 
injured. Last Friday in a tuyere gave way at 
the furnaces of Messrs. a of Bi ills, Walsall, 
injuring some fifteen individuals, three of whom have since 
expired. It is time that such events ceased. If it could 
be proved that they were inseparable from the operation 
of a blast furnace then they would be lamentable ; as it is 
they are disgraceful. It can easily be demonstrated that 
they in all cases result from the use of tuyeres of defective 
construction; and it is equally true that tuyeres may be 
used which, with common attention, will never fail. The 
principles involved are really very simple—so simple, that 
it is remarkable that they are not better understood. A 
tuyere is nothing more than a metallic nozzle through which 
air is injec into a blast furnace. This ~ nozzle 
is fixed in the walls of the lower portion of the 
furnace in a way which we need not stop to describe. 
The inner end of the nozzle is ex to an extremely 
high temperature, and no opportunity is afforded for the 
cooling of the iron of which the tuyere is composed by 
radiation or conduction. When cold blast was used the 
entering air carried off much of the heat, and tended to 
keep the nozzle cool, but the hot blast now used would of 
itself suffice to raise the metal nearly to a red heat. Iron 
glows in the dark at about 800deg. Fah., but the tem- 
perature of the hot blast constantly rises far above this 
point, a blast as hot as 1200 deg. not being very uncommon, 
while a temperature of 1400deg. has been reached occa- 
sionally in the Middlesbrough district. Under such con- 
ditions a tuyere would not last a week if some special 
arrangement for keeping it cool were not adopted. But 
one expedient is available. A constant circulation of 
water ought to be maintained over every portion of the 
tuyere, except the inside of the blast nozzle, and the portion 
passing through the wall—we say, “ought to he main- 
tained,” but in point of fact it is not maintained, and 
in this circumstance we find the cause of the accidents to 
which we have referred. The ordinary Staffordshire tuyere 
consists of an annular casing, similar in its general features 
to that shown in the accompanying sketch. The blast 
enters at A, while D Dis an annular space, into which 
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water flows through one of the pipes C or B, escapin 
through B me C. i The — is derived from — eleva 
source, such as the tan lying the hoists, and is gene- 
rally under cotaldseiine’ podem, although Gait’ Yo 
exceptions to this rule. Now, the portion of the tuyere 
whic = way is almost invariably the inner end at 
EE. The whole affair is usually welded up in plate iron, 
although cast iron has been used, and the welds at the 
innerend are often very defective, as it is rather atroublesome 
operation to make a thoroughly good weld of the kind. 
sa oe a bad weld increases ae risk ny — So 
ong as the water really ci through the space D D, 
however, it is not likely that the metal would be burned 
through. But the whole arrangement is practically defec- 
tive in that no proper measures are employed to secure 
circulation. In all cases a stream of water will take the 
line of least resistance, and there is no inducement what- 
ever for the water to flow to the inner end of the tuyere 
at all. On the contrary, it will follow the course indicated 
by the small arrows in our sketch, ing round the 
internal air pipe in close proximity to the back end of the 
tuyere. In a very short time the water at the inner end 
is highly heated, steam is formed, and the water is for a 
moment blown awa m the frontend. The steam is 
condensed at once By the cold water, which then rushes 
forward and fills the annular space again; and so the 
process is repeated, the iron being overheated every time. 
The phenomena to which we refer are not easily detected 
from various causes in the case of a blast furnace; but we 
have met with them in a very striking way in the tuyeres 
of large smiths’ fires, which we haye known to boil dry by 
ejecting their contents every few minutes when the water 
pipes were not properly fitted. The heat to which a blast 
furnace tuyere is exposed is so extremely intense that it is 
not easy at any time to keep water fully in contact with 
the metal ; and the result is that the latter must be over- 
heated and destroyed, in the same way that the plates 
over the bridge of a boiler flue are rapidly destroyed under 
some conditions. The contact of slag or molten iron with 
the tuyere hastens the work of destruction. 

The remedy is not far to seek, although it would 
Fy that the subject is invested with astonishing 
difficulty by some persons. We find all sorts of materials 
tried, as though the fault lay in the metal. Phosphor 
bronze, gun-metal, brass, copper, all have been used, ‘but 
the truth is that if only proper precautions are used to secure 
an adequate circulation of cold water through the tuyere it 
willnot be overheated, and will last for months if not for years. 
One of the most obvious ways of securing the required end 
is to take the water in through a pi as shown 
by the dotted line in the sketch. ba water must under 
such conditions of influx reach the innermost extremity of 
the tuyere at that point most exposed to accident, 





Another, and probably a better, plan consists in sup- 
pressing the annular space altogether, and using instead a 
coil of pipe, the rings or whorls of which are quite close 
together. We believe we are correct in saying that where 
such tuyeres are used accidents are unknown from their 
failure. In the Cleveland district only coiled tube tuyeres 
are used, and we never hear of tuyere explosions in that 
district. We use the word explosion in a somewhat conven- 
tional sense, but it may be well to explain that the disastrous 
results which ensue onthe bursting of a tuyere are caused by 
the entrance of water into the furnace and its conversion 
into steam there, not from the bursting of the tuyere 
per se. Indeed there is seldom sufficient pressure in a 
tuyere to cause a violent rhe ag of its parts; the iron 
burns through, a hole is e, the water escapes and is 
converted into steam with explosive violence, the tuyere 
playing no part in the destructive effects which follow on 
its failure. Mr. Lloyd has used for some time past at the 
works of the Darlaston Steel and Iron Company, a tuyere 
which is kept cool by spray, small jets being thrown on 
the metal, and the arrangement, we understand, works 
very well. 

One point in connection with tuyeres deserves notice. 
Care should be used in the selection of the water used ; 
instances are not unknown in which a tuyere and its con- 
nections became choked up with a deposit of lime. The 
same laws operate here as those which hold good with the 
generation of steam in a boiler; the purer and softer the 
water that is used the better, and where really excellent 
water cannot be had, great care should be taken to ascer- 
tain, from time to time, whether deposit is forming in the 
tuyere to a dangerous extent. No conceivable arrange- 
ment, be it remembered, will guard effectually against the 
consequences of using bad water. 








THE PRIMING OF STEAM BOILERS. 


Ir is announced that the boilers of the Serapis on the 
voyage from Malta to Brindisi gave no trouble by priming, 
and that the ship attained a speed of thirteen knots. 
What steps have been taken to bring about this happy 
result we are unable to say. Possibly nothing was done, 
and this being the fact, we have the whimsical character, 
if we may use the words, of priming brought very promi- 
nently before us. We have already referred in our last 
impression to the boilers of the Serapis; the whole subject 
of priming is, however, of sufficient importance to claim 
some further notice. 

What in common language we call a steam engine, really 
consists of two machines—one for producing steam, the 
other for converting a part of its heat energy into mechani- 
cal power,—and if we accept the statement that only one 
hea-tunit in ten existing in the fuel is utilised as mechani- 
cal power, we must attribute a very large proportion of 
this enormous loss to that inefficient apparatus called a 
steam boiler. It is not probavle that any very radical 
improvement in the engine itself lies hidden in the future, 
as all in fact that can be done by it is to deliver the steam 
or other gaseous matter after it has passed through the 
machine, at the lowest possible temperature, and by the 
simplest ible mechanical arrangements, or those which 
involve the least losses of heat by radiation, &., and the 
minimum of useless work done in friction. The boiler, 
however, stands in a very different predicament ; wasteful 
as it is in a high degree, even when in its best types and 
conditions,—the causes of its waste are so patent that it is 
not so much for the philosopher as for the practical 
mechanic to devise the modes by which its wastefulness 
may be sensibly reduced without the introduction of cum- 
brous, inconvenient, or dangerous adjuncts; three points 
mainly being held in view, namely, that the fuel shall be 
— burned to carbonic acid and water, that it shall 

so burned without the introduction of a much larger 
volume of atmospheric air than is necessary to oxidise the 
fuel, and lastly, that the gaseous products of combustion 
shall pass away at a temperature not greatly exceeding 
that of the water in the boiler. There are other evils, 
however, belonging to existing forms of boilers, some of 
which are second only in importance to wastefulness ; fore- 
most amongst which are the danger of explosion, and the 
near cousin of this, the irregularity of action known as 
pine, to the last of which we confine our remarks here. 

e need not stop to describe in any general manner to the 
readers of THs ENGINEER in what priming consists. Every 
one connected with the construction or working of boilers 
is but too familiar with the fact that the water within 
occasionally plays the most capricious Ey semuy part of it 
being forced in some more or less divided form and mixed 
with the steam, out of the boiler and into the engine. 
Beyond this bare description we fear it is not within the 
power of the best informed to give any more exact definition 
of this irregularity, accompanied by a lucid and complete 
explanation of the physical conditions which are essential 
to its production. It occurs with every known form of 
boiler worked with every sort of water, fresh or salt, and 
while in many cases it may be merely a nuisance unex- 
poctediy and capriciously recurring, there are cases, more 
especially in marine boilers, in which its occurrence at all 
may be attended with the most disastrous results. Unex- 
pected priming may cause a steamship to run upon a lee 
shore, or an ironclad to become unmanageable at the 
moment she is going into action, and, in the loco- 
motive engine, may eventuate in delay or collision. We 
have had examples, com’ tively recently, in the twin- 
— Castalia obliging the remaking of her boilers, and 

ill later in the troop ship Serapis, the priming of whose 
boilers seemed likely to mar the punctuality of the Prince 
of Wales’ t in India. ° 

Now it isa very remarkable fact that serious as are the 
inconveniences of this irregularity in the working of steam 
boilers, long as it has been known, and frequently as it is 
recorded as recurring both on land and at sea, almost 
nothing is as yet accurately known as to the physical 
conditions of which it is the result, and by consequence 
scarcely anything is prescribable scientifically for its remedy 
when it is found to occur. It isa branch of steam engi- 
neering which may be said to possess as yet no literature, 





and naturally so, for it has never yet received that search- 
ing and full investigation from the physicist which 
alone rescue it from een | confusion in which it 
is le ractical men, who, if they can manage to get 
rid of the Caidinds difficulty by any means, even though 
that be the substitution of a new boiler, are content, and 
care nothing about generalising or even accurately record- 
ing the phenomena that have perplexed them, There is 
indeed no want of scattered communications on the subject 
to be found in mechanical journals, too often showing a 
puerile ignorance of what priming is, or how it is pro- 
duced, and sometimes being the pseudo-scientific vehicle 
for advertising some nostrum which, being put into the 
boiler, shall relieve all its internal complaints. But 
amongst the treatises specially devoted to the construction 
and management of engines and boilers, whether published 
in English or French, nothing, so far as we know of, will 
be found giving us any exact and scientific information 
upon this not unimportant subject ; the only English work 
that we can recall to memory which professes to treat the 
subject at all systematically is Armstrong’s “ Steam Engine 
Boilers,” and his chapter of four or five po ag only, gives no 
record of observed facts, which, when duly classified, must 
be the only solid basis for theoretic conclusions here as 
everywhere else, while the theoretic matter of which it 
does consist is little more than an unpleasant farrago of 
words without knowledge. What else can we say of an 
author who invokes J. Scott Russell and the theory of 
solitary waves of translation to explain the movements of 
the water within a common cylindrical boiler, having the 
fireplace at one end and the steam exit at the other, and 
imagines that out of the tumult of these waves a theory 
of priming can be extracted? ‘The subject is incidentally 
treated also by Wilson in his more recent “ Treatise 
on Steam Boilers,” but although he avoids the pseudo 
theories of the first-named author, he has added little or 
nothing to previous knowledge, and made no advance 
towards bringing the obscure phenomena of priming 
within the grasp of genuine science. Almost no experi- 
ments framed with scientific precision have been made 
upon the subject. Many years ago the well sunk through 
the sand at Camden Town Station, and intended to supply 
with water all the locomotive engines there, was found to 
yield a liquid which produced obstinate priming in the 
os ohey te was submitted for analysis to the late Master 
of the Mint, Dr. Graham, and also to the late Dy. Ure, 
and proved to contain free alkali—uncombined carbonate 
of soda—to the extent of about 1160 grains in 100 gallons. 
Dr. Graham attributed the priming to its presence, and 
recommended the neutralising the effect of the alkali by 
the addition of rather less than its equivalent of hydro- 
chloric or sulphuric acid. This was tried in engines 
running to Watford and Berkhampstead, and with ap- 
rent success, but the experiments, of which some 
account will be found in the Minutes of the Institution 
of Civil Engineers, vol. viii., ag apparently made 
under the superintendence of Mr. McConnell, were of a 
very incomplete and unsatisfactory description, and failed 
to throw any light upon why the presence of 11°6 grains 
of carbonate of soda to the gallon se pe ose priming, 
or why its conversion into sulphate of should prevent 
that. Indeed, how little real knowledge exists as to how 
this phenomenon is affected by the presence or absence of 
foreign matters in the water of the boiler is abundantly evi- 
resny wt the contradictory nostrums which have been recom- 
mended from time to time for the prevention of priming, or 
the contradictory causes which have been propounded as 
producing it. Thick and unequal incrustation, whether 
from sea or fresh water, has been assigned as a cause ; 
while others have affirmed that new and perfectly clean 
boilers frequently prime badly, and yet lose this vice as in- 
crustation gradually accumulates. Any film or coating of 
the interior of the boiler which interferes with perfect con- 
tact of the water has been held as a cause ; while the 
internal coating of the plates with tallow has been held a 
rotection for marine boilers against corrosion, and has not 
seen supposed to produce priming, and the coating the 
interior with black lead, as well as the throwing of tallow 
and soap into the water, has been supposed to prevent 
priming ; while, on the other hand, a greasy condition of 
the interior of new locomotive boilers has been assigned as 
the cause of their priming, which has been also sup 
to arise from the rapid steam-generating power attributed 
to the perfectly clean plates of new fire-boxes. A number 
of other substances besides tallow, soap, &c., have at one 
time or another been declared for the malady, 
such as bran, chaff, horse dung, peat, “ brewers’ bottoms,” 
angular pebbles, clay, &c., of all of which we can only say, 
on analogical grounds, that whatever admixture with the 
water may tend to facilitate the formation and escape of 
the steam bubbles formed at the heating surface of the 
boiler, may tend to diminish priming. That they can 
produce any other effect seems at least extremely doubtful. 
A few, but very few, leading conditions tending to 
produce priming may be viewed as sufficiently—though as 
yet far from clearly or fully—known to warrant our making 
them the standpoint for experiment and research. Were 
the production of steam and its consumption by the engine 
perfectly equable, the supply of steam well within the 
limits of the boiler’s power, and the rise of the steam from 
the water unimpeded, it would be difficult to see how 
priming should be ible. It is easy to see that steam 
may be generated so fast in proportion to the surface of sepa- 
ration of the steam from the water ina boiler, thatits volume 
so far exceeds the means of that it must drive much 
of the water up bodily before it, just as in boiling water 
by applying heat to the end of a narrow glass tube the 
water is blown out by the violence of ebullition. This 
indicates that the “forced ” working of a boiler is incom- 
patible with immunity from priming, and that the first 
condition for preventing the latter is so amply to propor- 
tion the boiler, that the greatest volume of steam to be 
demanded of it shall be produceable without forcing, 
and by the passage of a fixed number of heat units per 
second through a unit of heating surface. Thus in 
the very large boilers used upon the Cornish system with 
slow combustion, priming is almost unknown. The con- 
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swmption of steam is, however, not equable, It is for an 
instant nothing at the change of stroke, and is not even 
equal in equal times during the stroke, or that portion of 
it before the steam is cut off. This involves inequalities 
in the tension of steam in the boiler keeping time with 
the stroke of the engine; and this inequality of tension 
again involves inequality in the rate of production and 
escape of the steam from the water. These inequalities 
are greater, other circumstances being the same, as the 
capacity of the cylinder is, greater in proportion to the 
steam space in the boiler. A small bubble of steam in 
the act of forming at a heating surface of the boiler, and 
which would ety expand until its volume became 
sufficient for its detachment from the heating surface, and 
rise through the water, is by any reduction in the efflux of 
steam or increase of tension in the same, kept longer in 
contact with the heating surface, and when the tension is 
rapidly reduced it rushes upwards through the fluid with 
increased velocity, and may carry more or less of the 
water above its normal surface ; and these phenomena 
will be more marked as the alternations of tension are 
more brusque and their range greater. And if the form 
and condition of the boiler be such that oscillations of the 
water thus originated can keep rhythmical time with the 
strokes of the engine or alternate cuttings off and emis- 
sion of steam, the whole mass of water may surge at 
intervals far above its normal level, as carried up by the 
steam. We can thus see that, given the pressure at 
which the engine is to work, the capacity of the cylinder 
and that portion of it preceding the cut-off, and the piston 
velocity, we ought to be able to calculate for a given con- 
struction of boiler what must be the minimum steam 
space, such that the oscillations of tension within the 
boiler shall not reach the limit at which priming com- 
mences. But the foundation for any such calculation must 
consist in experiment made upon the large scale of actual 
work, and repeated for each distinct construction of boiler. 
For it is obvious that one of the conditions consists in the 
greater or less facility with which the steam as it is gene- 
rated can escape from the water, and this will vary with 
the construction of the beiler, which may be such that 
from this cause alone priming may take place without 
reference to alternations of steam tension or insufficiency 
of steam to bring those alternations within the 
necessary limits. These two conditions—which may be 
said to be purely dynamic, and are probably the most im- 
portent that belong to this complex subject—can never 

reduced to scientific law and practical rules except by 
an elaborate and costly train of experiments made upon 
boilers of working magnitude, and of the several types 
most necessary for the usual es gemaggge of steam 
power, as usually employed; and the object seems 
to be one of sufficiently wide importance to warrant 
the expenditure of public money upon them, both 
for the production of the necessary apparatus and for the 
payment of some one competent physicist, who, in conjunc- 
tion with an equally competent scheiaieal engineer, should 
be entrusted with the experiments and with the discussion 
and publication of their results. That there are man 
subordinate conditions of a more or less ly physical, 
and so far obscure character—obscure, because as yet 
never accurately experimented upon and scientifically dis- 
cussed—admits of no doubt, and they should also be inves- 
tigated. Amongst these are differences in the state of the 
interior or evaporative surfaces, of foreign bodies in the 
water, whether in solution or in supension; and these 
would comprehend a complete collection of the facts or 
supposed facts which are already on record, and their clas- 
sification into the false and the true, with an enlightened 
discussion of the latter. Why certain fluids within vessels 
of certain substances should always boil convulsively, which, 
though a fact well known; is as yet scarcely explained. 
Thus, sulphuric acid cannot be concentrated in glass vessels 
owing to this jumping at intervals, without risk; and 
platinum stills have n resorted to. Strong alkaline 
solutions jump in boiling in the same way, and several 
salts in solution pte we, To effects. At what degree of 
dilution with water these effects cease is not ascertained. 
But the primary facts requiring elucidation appear to be— 
what minimum steam s must we have with a given 
type of boiler and given conditions of working, so that 
priming shall not be an inevitable mechanical necessity?! 
We might add to the inquiry this—what modifications 
might advantageously be made in accepted types of boilers, 
so as to allow the freest possible extrication of the steam 
from the water? And in this part of the inquiry it would 
be necessary to take into account any movements commu- 
nicated to the boiler itself. Thus, there can be little 
doubt that the great tendency to prime in cylindrical 
marine boilers is ly due to the increased oscillation of 
the water itself, which is caused powerfully to surge about 
by the form of these boilers and the movements of the 
vessel, 

Our object has been here rather to direct attention to 
the importance of this problem, and to distinguish between 
the essential and the less important conditions involved in 
its solution, than to throw any new light upon the problem 
itself, which we believe can only be done by a large train of 
precedent experiments. Such experiments as are needed will 
never be made by the British Association, or other learned 
societies, committees, or other devices for the joint-stock 
accumulation of knowledge, with nobody in particular 
responsible. If worthy of being made as a national object 
— which we hold such an experimental research to be—let 
it be conducted by some one or two well-remunerated 
men, onsible for the results which their prior reputa- 
tions s warrant, and with means and —a pro- 
vided from public sources, just as the laws of the relations 
between steam pressure and temperature which now govern 
the physicists and engineers of the world were experimen- 
tally ascertained by M. Regnault. 








STONE BREAKING MACHINERY.* 
By Mr. ArruuR Jacos, C.E. 


TueRE is hardly a town or district in England, not excepting 


the metropolis, in which a greater at lessextent of the highways is 
Association of Municipal Engineers. 





not repaired by broken stone, or “‘macadam,” as it is now some- 
times called. It is therefore a matter of importance that the 
greatest economy should be exercised in the production of the 
material to be employed. Manual labour is becoming more ex- 
pensive and less to manage each succeeding year; and the in- 
troduction of machinery into all departments of engineering is 
consequently more than ever desirable. It is indeed a matter of 
surprise that manual labour has not become obsolete for such a 
purpose as stone breaking, It is proposed to confine the following 
remarks to the application of machinery forthe breaking of stone 
for the re of roads, though stone breakers have been for some 
years employed in mining operations, for the preparation of lime- 
stone for smelting purposes, and for reducing material for concrete. 
So far as the writer is aware, there is no information on record as 
to the actual cost at which stone can be broken by machinery, ex- 
cepting such statements as are made by manufacturers of stone- 
b machines; information of this kind is, however, usually 
of little value, as it is probably based upon experiments and trials 
which would furnish no sound estimate of the performance of the 
machine when in ordi use, 

Before deciding upon the employment of machinery in substitu- 
tion for manual labour, it is necessary to determine whether taking 
into account interest on the first ontlay upon t, with wear 
and tear and working expenses, the cost of production will bear 
favourable comparison with the price of manual labour, and it is 
hoped that this memorandum may be of some practical use to 
those who have not yet had to consider the subject, in showing 
from actual results the relative advantages of employing machinery 
and manual labour. There are, so far as the writer has been able 
to learn, four kinds of stone-breaking machines in use, but that 
which appears to be most general is known as Blake’s patent ; the 
details of which are proba well known to most members of 
this association. The machine consists of a massive cast iron 
frame, inside one end of which is fastened what is called the 
fixed jaw. py om to this, and onlya few inches distant from it, is 
suspended a heavy movable jaw to which a horizontal motion is 
imparted by a vertical arm called the pitman or connecting rod, 
which receives an up-and-down motion from an eccentric. The 
vertical motion is communicated to the movable jaw le 
= which fit into grooves in the connecting rod and in 

k of the jaw, so that the jaw opens and closes at each revolu- 
tion of the fly-wheels, or about times ina minute. Below the 
machine, and at oneend of it, is arevolving screen fixed at a certain 
inclination, into which the broken material passes from between 
the jaws. This screen separates the fine material, of which there 
is necessarily a certain a from the road metal which 

through the larger holes ; and such pieces as are too to 
a through the holes pass down’ the cylinder and out at the end. 
The machine of which the following details are given in one of the9 by 
15 size, these dimensions rep ting the opening between the jaws, 
into which the stone is thrown. The engine employed fordriving the 
stone breaker is a portable horizontal engine of 8-horse power, of 
the ordinary type. It is fixed on the ground level, upon two 
horizontal balks of timber, the wheels having been removed in 
order to moderate the vibration. The stone breaker is fixed 
at a higher level, with the object of reducing manual labour as 
much as possible, and to allow the broken stone to fall into wheel- 
barrows, or into railway wagons which stand at the adjoinin 
siding. The height and position at which a stone breaker shoul 
be fixed will depend upon —— circumstances. At Barrow the 
supply of stone for road making and repairs is delivered in vessels, 
which lie at a wharf adjoining the stone breaker, and are 
unloaded by a steam crane, and thus the stone is delivered in 
buckets direct to the machine ; but it is evident that where the 
stone is to be procured from a quarry it may be advisable to erect 
the machinery within the quarry, in such a situation that the 
supply and delivery may be effected with still greater economy, 
by simply running the rough stone down to the stone breaker by 
movable shoots of iron or timber direct from the — where it 
is quarried. The stone breaker is supported upon me ere 
; of whole timbers, and is braced and = ag ang al 
the care necessary to support securely a mass wei; g from six 
to seven tons, and phen vibration as far as possible. A plat- 
form of flooring is erected at the level of the top of the stone 
breaker hoppers, and a second staging underneath, at such a 
height that wheelbarrows can be conveniently placed below the 
cylindrical screen to receive the stone and fine grit. The upper 
staging is furnished with a handrail for the security of the work- 
men, and the lower one, which is necessarily under cover, is screened 
off on the weather side by boarding, to protect the men, whose 
duty it is to remove the stone from the inconvenience that the 
grit and stone dust would cause them if the lower staging were 
e to the wind. The stone breaker, engine and crane are 
situated close to a wharf outside the entrance to the Devonshire 
Dock, and immediately adjoining a private siding belonging to 
the Corporation. This site was selected owing to the fact t 
the district immediately adjoining Barrow does not afford any 
very suitable stone for road repairs, and with a view to securing a 
supply from Wales, the Isle of Man, or from Ireland; but for the 
present an abundant supply of greenstone of great durability in 
the form of boulders or cobbles, is procured from the sea beach 
below Walney Island. The steam crane delivers the stone in 
buckets, containing about one ton, direct from the hold of the 
vessel, and hoists it to the upper platform, where the foreman of 
the gang takes his stand; by releasing a catch, the bucket tips 
over, and delivers its contents upon the a. which is 
inclined on two sides so as to facilitate the feeding of the stone 





breaker. 

Two labourers are employed for feeding, one to draw the stone 
down and the other to wel it into the hopper. It is necessary 
to exercise some care in feeding, so as to produce uniformity of 
work and give the machine at all times a cient supply without 
allowing an undue quantity of stone to lie on the hopper at any 
time. 

Below the upper platform two men are employed in removing 
the stone and grit from the cylinders, and wheeling them clear of 
the machine to their respective depots. These men can wheel the 
stone to a distance of from sixteen to twenty yards and keep the 
machine clear, but beyond that distance additional labour becomes 
necessary, in this respect it is not economical to accumulate a 
large stock. The following is the staff employed for supplying and 
working the machine :—One foreman, one engine driver for port- 
able engine, cue engine driver for steam crane, two men to feed 
the stone breaker, two men to deliver the stone, and one boy to 
stand on the quay side and signal to the man at the crane when 


unloading. 

There is necessarily some variation in the weight of stone that 
the machine will break in the course of day, the amount depending 
on the quality and size of the material to be dealt with, and the 
condition of the jaws; which, when new castings, as a matter of 
course produce the best results. Feeding the machine, however, 
with stones varying from 4in. to 6in, in diameter, the average day’s 
work has always equalled 60 tons, whilst it has often exceeded 
that amount ; and on several occasions 80 tons of hard stone have 
been broken. It will, however, be sufficient to take the average 
work of the machine at 60 tons in order to arrive at a fair e te 
of its economy. 

The working expenses are as follows :— Manual labour, £1 12s. 8d.; 
coal for two engines, 12 cwt. at 17s. 6d. per ton, 10s. Gd.; oi 
tallow, and waste, 1s. 2d.; repairs of stone breaker, and wear an 
tear of engines, say 15 per cent. on first cost, 14s. 8d. ; contingencies, 
say, 1s.; total, £ 


So that, taking every expense into atcount, the unloading of the 
vessels included, the cost of breaking a very hard and tough stone 
is as nearly as possible one shilling a ton. Blake’s es are 

ited with breaking stone at a much less cost than this, but if 


credi 

—_ so,--and there is no reason te doubt the statement,—there 
will be conditions forthcoming to account for the difference in cost. 
As before observed, a saving of labour can be effected by deliver- 
ing the stone direct to the machine by its own gravity, or the 





stone may not be required of so small a size as road metal, 
above however, is based on actual results, and te 
may be ed as reliable. It is hardly necessary to remark 
that the cost of breaking stone by manual labour will 

exceed one shilling per ton, Indeed, the ruling price for ordinary 
sized stone, consisting of such pieces as Blake’s machine can deal 
with, varies from 2s, to 2s, 6d. per ton in North Lancashire, 

It is but fair, while giving full credit to the patentee for 
efficiency of the machine, to point out some of ite re A 
or rather tos t certain improvements which an experience of 
eighteen months’ fair work have demonstrated. The machine wag 
set up in exact accordance with the instructions furnished by the 
manufacturer, and when first ~ in operation it was found that 

screen did not revolve with sufficient speed to get rid of the 
stone that passed through the hopper. In fact the stone and grit 
collected in the upper end of the screen in such quantity that the 
work had to be discontinued. The screen is driven by a Belt which 
passes over a es on the same axis as the fly-wheels of the 
machine. Th pinion it was found necessary to enl » Which 
was done tentatively from 4in. to 7in. in diameter, ol this in. 
crease gave the screen a speed proportional to the rate at which it 
was found practicable and economical to feed the machine, No 
doubt the velocity at which the screen at firat moved would have 
been sufficient had the rate of feeding been slower ; but the utility 
of the machine would have been impaired to a serious extent by 
feeding at a less rate than six tons per hour, the amount of stone 
now generally broken, It was found necessary to remove the 
wire netting which occupied the first length of the screen, so as 
to let the grit escape more rapidly ; and when it became n 
to make a new screen, the proportion of length occupied by large 
holes was increased by pe poe J one foot of the length 
pa cweny A occupied by the small perforations, and by adding a 
further ength of 2ft. to the whole. The screen now in use is 9ft, 
long, 7ft. being perforated with large holes 2\in. diameter, and 
2ft. with smaller ones jin. diameter. The usual rate at which the 
—— is driven is 125 revolutions per minute, which prod 

revolutions of the atone breaker and 17 of the soreen. The 
a ome of grit to useful stone for road repairs varies somewhat 
with the quality of the material employed, but stone of average 
brittleness will yield about one cubic yard of fine material to 
five cubic yards of road metal; and in this respect the process 
might appear to be wasteful, but really it is not so, as there is full 
demand for grit for p of paving and asphalting footways, 
Usually the operations of machinery are attended with more perfect 
results than hand labour can produce. But the machine here 
described is an exception to the rule, as all who have used it will 
admit. The metal tee is not by any means as cubical or uni- 
form in size as can be produced by hand. The jaws of the machine 
are fluted vertically, and when a large stone is at en between them 
it is first cut into twoor three pieces, which, owing to the reduction in 
size, fall lower down between the jaws and are again divided until 
the pieces are sufficiently small to pass into the screen. This cutting 
process necessarily produces a certain amount of flaky and oblong 
stones which do not result from hand labour, by which even slate 
and shale can be broken into tolerably cubical pieces, Whatever 
stone is ee a certain quantity will inevitably pass through 
the jaws either too long or too thin to use for road repairs ; and 
though the greater number of such stones slide down the screen 
and do not pass through the holes, it becomes necessary to pass 
them a second time through the jaws; and no doubt many pieces get 
ng several times before they are reduced to the proper size . 
use, The proportion of stone that has +o be passed through the machine 
a second time is about one eighth of the whole suet, and with 
a slaty material no doubt the proportion will be greater. An 
attempt has been made in what is called the cubing jaw, to produce 
a form of profile in the movable jaw which will enable it to catch 
the long and thin pieces of stone and break them across, before 
they fall into the screen. But though the idea is sound in prin- 
ciple, it does not in practice offer any advantage over the ordinary 
fluted jaw. The cubing surface presents so many angles and points 
that that part of the jaw is worn away and becomes hollow long 
before the ordinary fluting, and so far from the so-called improvement 
being of utility, it appears to be inferior to the ordinary corruga- 
tions in effect and durability. 

It is hardly a matter of surprise that the wear and tear in these 
machines is as t as it is when the work they perform is taken 
into consideration. During the last twelve months that the stone- 
breaker was in use the following parts had tobe replaced. Loose jaws, 
seven times; fast jaws, eight times ; cylindrical screen, once ; 
plates, four times ; and side cheeks, six times, The actual 
of the stone-breaker have consequently cost for the twelve months 
£124, .and represents 6 r cent. of the original of the 
machine. The quality of the material to be used in the jaws is a 
matter of the first importance, for their breukage is attended in 
more ways than one with expense. When a jaw gives way, it does 
so suddenly, and the whole gang of labourers is thrown out of 
work until the broken part can be replaced. It is usual to keep 
duplicate in readiness, but the removal of such heavy castings 
as the jaws cannot be effected without adelay of some hours. The 
cause of breakage is a matter which is opento speculation. Ifa jaw 
wears so long as to become thin, its fracture is easily accounted for by 
its loss of substance; but it is by no means uncommon for a jaw 
to give way after one or two weeks of hard work, and before any 
pe ible reduction in thickness has taken place. It is not im- 
probable that the crystalline structure of the metal becomes 
altered by the repeated shocks to whieh it is subjected. Ifa jaw 
should last six weeks, which is about its average age, it will have 
sustained no less than four and a-half millions of blows of such a 
power az will crush the hardest block of stone; and it seems 
reasonable to suppose that either fatigue or change of the crystal- 
line condition is the cause of fracture in many instances. 
nd. tongues on o a or i — kinds of —— will not 

r out of place, though they are not, perhaps, so gene- 
rally known as the one just described. A machine known as 
** Archer’s | na wl consists of a cast iron frame, at one end of 
which is fixed a roller which revolves in a horizontal axis. 
Against the roller a stout horizontal lever, with two jaws, is made 
to act, so that the jaws press alternately above and below on the 
roller. The jaws are corrugated on the face which comes in con- 
tact with the roller, but in a direction transverse to the fluting 
upon it, an arrangement that is stated to have the effect of cutting 
the material into cubical and uniform pieces. The lever receives 
its motion from a crank, and is driven by an independent vm 
in the usual way. The form of stone-breaker being exhibited at 

t in the Leeds Exhibition has been cesigned by Messrs. 
son, of Wakefield. It consists of a vertical cylinder combined 
with a cone, which is also vertical and mounted slightly eccentri- 
cally to the cylinder. The cylinder is driven by a horizontal 
shaft, Bs rus w are keyed two fly-wheels and a drum, so that 
the machine may be driven by an independent engine. The conical 
block is so fixed that it will revolve by the frictional contact of 
the stones, but it is not driven by direct gearing. The stones 
which are filled in at the top gradually work down, being broken 
smaller and smaller until they fall out at the bottom. The width 
of the opening can be increased or diminished at pleasure b 
raising or lowering the cone and the size of the material so ad- 
The manufacturers of this stone-breaker claim for it the 
speciality of breaking the stone into a more cubical form than 
any other machine will do, and if this qualification is borne out 
in practice, the hine will prove a valuable one for the 
purpose it is designed for. This machine can be used for tritura- 
= lime, cement, and other substances, by altering the motion 
and driving the cone instead of the cylinder. : z 

The author of the paper explained that he had intended to givo 
a description of the stone-breaker invented by Mr. Cole, of the 
Wandsworth Ironworks, but understanding that the patentee was 
about to effect certain ements in the machine, it 
desirable not to refer to it in detail. He had seen it at work, and 
had formed a very favourable opinion of its efficiency. 
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RAILWAY MATTERS, 


vement of travellers between France and England via 
Oadse pew Dover during last September was 26,831 passengers, and 
for the first nine months of this year 166,407. total is an 
increase of 6487 over the corresponding period last year. 

TuE two great express companies of the United States, the 
Adams and the American, employ about 8000 imen, 1900 horses, 
1200 wagons, and use 3000 iron safes. Their agents travel more 
than 100,000 miles daily, or more than 32 million of miles yearly. 

Tux works of the Swindon, Marlborough, and Andover Railway 
have been commenced. By this line Gloucester, South Wales, and 
all the districts served by thé Great Western Railway to the north- 
west of Swindon will be brought into direct connection with 
Southampton. 

Errors are being made to complete the through route from 
North Wales to Birmingham and the South by the construction of 
a line from Leominster to Bromyard. From the latter to Worcester 
railway communication is already partly completed, and when the 
link between Bromyard and Leominster is carried out a new and 
far more direct route than at present exists will be opened from 
North Wales to Worcester, Birmingham and London. 

Ir is said that the Ohio river is the greatest coal carrier in the 


world, notwithstanding the fact that it is frozen up during most of | rally 


winter, and nearly dried up a large portion of the summer. A 
ag ” of coal is sail to mp been made during the month of 
July last, when 375,928 tons were shipped in forty-eight hours. 
This amount would have loaded over 37,000 eight-wheeled cars 
which would have had to be made up into Sent 1000 heavy 
freight trains. 

TnE Ohio Falls Car Company recently performed quite a feat in 
the way of changing the gauge of tracks of forty-two cars belong- 
ing to Howe’s London Circus, the change being from 4ft. 8hin. to 
hft., involving the taking of the trucks to pieces, puttin them 
together again, —-_ the brakes, ressing off 336 whee: is, and 
refitting 168 axles, e job was commited in forty working hours. 


of sleeping, passenger, baggage, stock, express, 





The cars 
and freight. 
A RECENT number of the 7'wo Republics says: ‘Capt. J. M. 
Mitchell, of Houston, Texas, has arrived in this city with a corps 
of engineers. The object of his visit to Mexico is for the purpose 
of securing a concession from this Government for a narrow-gauge 
railroad from Presidio del Norte to Gua: We understand 
that Capt. Mitchell represents an English company which is at 
present constructing a railway from Houston, through the centre 
of Texas via Lockhart and Fredericksburg to Presidio del Norte.” 


Messrs. M. C. Isaacs AND Co., proprietors of the Phoenix 
Steel Wire Broom and Brush Works, of Chicago, are supplyi 
railroads with a broom made of steel wire, to be attached to — 
motives for the purpose of keeping the track clear of light snow 
and other obstructions. They are so arranged that they can be 
lifted clear of the rails when their use is not required. They have 
been tried, we understand, on many roads, and are found to be 
both durable and serviceable. 

Tue San Francisco Bulletin of Sept. 23 says: “‘ If we except the 
operations of the Southern Pacific Railroad Company at Tehachape, 
San Fernando, and San Gorgonio, the railroad enterprises now 
under way in this State are not of great magnitude. But 
there are a number of minor ones wi are of considerable im- 
portance to those sections of the State which they intersect. The 
southern counties have been the chief scene of railroad operations 
of every description for some time past, the development of that 
part a California having been much slower than that of the 
northern and midland counties.” 


Tue terms for the purchase of the Bristol and Exeter Railway 
by the Great Western Company have been , and only 
require the seals of the two companies to be affixed to the - 
ment, which has been reduced te wri to render it binding. 
The terms as finally agreed on after are, a guaranteed 
dividend for the first seven at 6 per cent. per annum, to be 
after that time increased to 64 per cent. annum. The bargain 
is considered an excellent one for the and Exeter share- 
holders, and shares have advanced to 136. The ~ oy stock on 
which the percentage is guaranteed amounts to £2,022,466. 


AN inspection locomotive has just been completed by Mr. Wm. 
Buchanan, of the Hudson River for the use of the superin- 
tendent and other officers of that line. It was ly one of a 
number of tank | used on that road, having had one 
pair of driving-wheels and two trucks, one under the smoke-box 
and the other behind the fire-box. The frames are extended back 
far enough to receive a water tank and fuel box, which are carried 
by the rear truck. A large cab has been. placed on the top of the 

iler, from which an excellent view of road can be secured. 
Revolving chairs are placed in the cab for the accommodation of 
those using the e' Access is had to thiscab by means of a 
stairway at the front end. 

Ir iss well known that now and then get off 
a line and on again, It is not often, however, that we 
hear of a train playing such as the 12.5 mid-da' 
ae a Derby for wom ine the 30th 
September. is train was ing at a speed of about 58 miles 
> hour between sage ‘nd Kiinhurt wet a of the wheel 

a composite i rom the engine, flew off the whee 
and the icine thadle of the carriage left the rails. After ae 
carriage had thus been for 448 yards, it remounted the 
rails, and ran along them for 28 yards. It then left them i 
for 280 yards, at the end ef which distance it reached the crossings 
at the south end of the Kilnhurst station platform, where it righted 
itself. Two carriages then left the rails for a short distance, and 
returned to them at the 
carriage with the fractured tire then again left the rails, and ran 
400 yards further, partly in the 6ft. space, when the train was 
brought to a stand. None of the couplings were broken. The 
carriages all maintained their upright position, and the two 
carriages which left the rails were only slightly damaged. Five 
passengers have up to the present time complained of injury; but 
there are no deaths, 

In Bombay, says the Homeward Mail, no exaggeration is possible 
of the importance of the Ahmedabad and Ajmere line of railway 
which has been so long @ project , but ih has been so often 
urged upon the attention of the t+ both here and at 
home. Fresh hopes are raised that —— may be done in the 
ensuing cold season towards constru line. Another me- 
morial on the subject has aed been to the Marquis of 
Salisbury, this time by the bay Trades’ Association, signed 
1202 merchants, traders, and bankers carrying on business in Bom- 
bay. This memorial following those already made by the Bombay 
Chamber of Commerce, the Manchester Chamber of Commerce, and 
other influential bodies, may, we hope, prove to bethe lasta and 
that before many months, we shall learn that the line from Ahme- 
dabaa to Ajmere has been sanctioned and commenced. The inhabi- 
por Noyce et ly are ed 
country. e proposal e . F. Campbell was rejected 
by the Goa Government, as he wanted too many concessions and 
privileges. A second proposal was afterwards submitted to the 
Government, and was ag 8s at the last meeting of council. The 
railway is to start from Mormugaum, and will extend to ~~ 
crossing D . There will be a branch line to Belgaum. e 
Goa Government guarantees 2 per cent. on the capital spent in the 
line in the Portuguese territory, and allows the ish company, 
which has been established in Bagland, to import goods at Mormu- 
gaum free of duty; the P to have there, however, their 
Custom-house. e railway line is to be completed four years 
after the contract is signed. The port of Mormugaum after the 
period of ninety-nine years is to be surrendered to the Portuguese 





of the up-line sidings, The | bee’ 





NOTES AND MEMORANDA. 


In the last nine months the value of steam engines exported was 
£2,028,970, and last year, £2,360,308, 

AWNINGS can be rendered waterproof by plunging the fabric into 
a solution containing twenty per cent. of soap, and afterwards into 
another solution containing the as pean of sulphate of 
copper. Wash, and the operation is finished. 


A STATEMENT core the estimated annual production of gold 
and silver in the United States, during the twenty-five years from 
1849 to 1873, has been prepared by the Bureau of Statistics. The 
annual —- production of gold, accniing to this statement, has 
been fifty million eight hundred thousand do , and that of silver 
for the fifteen years, fromi 1859'to 1873, thirteen million three hundred 
thousand dollars, The “7 ann’ production of gold was 
during the five years from 1851 to 1857, both inclusive, when it was 
seventy million two hundred thousand. The highest a 
duction of silver given was in 1872, when it was thirty-five ion 
seven hundred and fifty thousand. The production of gold has, with 
one exception, been annually decreasing since 1858, and the pro- 
duction of silver has, with one exception, been increasing since 1859, 
the production of gold and silver in 1873 being almost the same. 
As the derivation from the French douzaine implies, it is gene- 
presumed that a dozen implies twelve things, but in the 
Staffordshire potteries, and in the earthenware trade, queensware 
in Philadelphia, crockery in other places, a dozen to this day repre- 
sents that number of any 1 article which can be offered at a 
fixed price. That is, the price is fixed and the number to the dozen 
varies. For instance, the pitchers, which are called “‘ jugs” in the 
trade, are sold as 2, 3, 4, 6, 9, 12, 18, 24, 30, pel mew to each dozen, 
the price for a dozen being constant. The ordi pitcher, hold- 
ing a quart, is a twelve, or twelve to the dozen, while a pint pitcher 
is twenty-four to the dozen, and is so called when dealing in that 
size. Few of the articles of the trade are sold in dozens of twelve, 
plates being almost the only ones, and some of them are sold at 
sixty to the dozen. Beside these curiosities in figures, the potters 
have peculiar names, muffins, twiflers, &c., that make up a trade 
of itself. The quantities for dozens are, we think, yet 
preserved in the wholesale, or package trade. 


THE composition of coral has been carefully investigated by 
Professor Dana. Ordinary corals have a hardness a little above 
that of common limestone or marble, giving out a ringing sound 
when struck with a hammer. This may be owing, he considers, to 
the carbonate of lime being in the state of mite. It isacommon 
mistake to suppose that coral, when first en from its watery 
bed, is soft, and hardens through exposure. The live coral may 
feel somewhat slimy in the fingers, but if the animal matter be 
washed away it is found quite hard. Chemically the chief con- 
stituent of all is carbonate of lime, in the proportion of 95 to 98 

in 100, with 14 to 4 parts of ——_ matter, and some earthy 
ingredients, such as phosphate of lime, with a trace of silica, 
amounting usually to less than 1 per cent. Forchhammer found 
2°1 per cent. of magnesia in Corallium rubrum, and 6°36 in Isis 
hippuris, The sources of these constituents are the sea water and 
the ordinary food of the polyps, the process of absorption, 
assimilation, and secretion going on in them as in all animal 
organsiations. 

WE are favoured by an article compiled by Mr. J. M. Swank, 
Secretary American Iron and Steel Association, from which it appears 
that in 1870 the consumption per head in the States was 171 1b. This 
result was reached from the returns of the United States census. 
Mr. Swank has endeavoured to deduce from the data in his pos- 
session, the consumption in the United States in 1872, and he 
estimates the quantity for that year to be 223 lb. per inhabitant. 
Mr. Swank further deduces from English statistics that the quan- 
tity of iron per inhabitant of the United Kingdom was 2201b. for 
the same year, 1872. Contrasting the above quantities with those 
given in the report of the hon. Abram 8. Hewett, U.S. Commissioner 
to the Paris Exposition of 1867, namely: 189 lb. in England ; 
100 lb. in America ; 694 Ib. in France, we havea basis of estimate 
of the magnitude and growth of the manufacture of iron, The 
estimates are as follows, in tons of 2000 Ib : 


Gross production of iron and steel in the U.S. in 1872.. 4,829,300 
Deduct exported ironand steel .. .. .. .. «. «. 306,680 
Total consumption .. co cc os oo OSGR 688 


To 40,000,000 of inhabitants 
Gross production of iron and steel, in tons of 2240 Ib., 
in the United Kingdom, in 1872.. .. .. .. «. 6,741,929 
Deduct exportation, manufactured or otherwise... .. 4,603,537 
Total consumption to 31,800,000 of inhabitants 3,138,392 


Tue Bank of England clip every light sovereign that comes into 
the Bank. The of every sovereign is accompli qui ; 
they ‘h 3000 in an hour with one machine. ie 
Deputy-Governor, informed the House of Commons Select Com- 
mittee of last sessions on banks of issue that last year the Bank 
of land weighed coin to the amount of £23,100,000, and rejected 
£840,000, or about 3°6 per cent., as being light gold. | For this last 
amount the Bank paid the value, making a deduction for the 
deficiency of weight, which is y about 3d. or 4d. per light 
—. It was stated to the committee that boxes of correctly 
weigh ld, sent by the Bank of d to Scotland, frequently 
came back without having been , and Mr. Palmer stated that 
there is then some reduction for light weight. He explained this 
by adding that the mere shaking of the sovereigns on the journey 
will make a slight difference. There is a point at which every 

ign becomes meee Ap s turn that point on the 
yy Mr, Hodgson, M.P., a director, stated in a box 
of sovereigns the number which would be found to have 
turned the point would generally be about eight if they have not 
n ‘listurbed ; and he added, ‘‘ You are aware that the sovereign 
which is in your pocket at 8 o’clock in the morning is not the same 
sovereign at 12 o'clock at night.” After this rather alarming 
announcement it is satisfactory to find Mr. Hi stating also 
that the charge for light weight on the eight i o 
would be about 2d. per coin, making only 16d. on the box of 3 
so that, says he, “‘it really amounts to nothing.” 


Tue high price of coal a couple of years since gave an extra- 
ordinary stimulus to invention as regards e i 
apparatus. Patentees will soon have to consider whether they 
or will m—°f the £50 stamp duty for the prolongation of their 

tents. e fi ing extract from the writings of the late 

. Wye Williams may help to guide them to a conclusion. No 
doubt many inventors deal with smoke as if it were all combustible, 
Mr. Williams, we need hardly point out, shows that inventions 


by | based on this th can never fulfil the expectations of the 


inventor :—“‘ It may be well here to notice an error with which we 
are generally im namely, that the cloudy volume of smoke, 
as we see it issuing from a chimney, and filling a large in the 
atmosphere, is formed of carbonaceous matter. ith equal 
might we say, if we put a few drops of ink into a glass of 

clear water, and thus ave it a blackened colour, that the whole 
would become a mass of ink. This black cloud is merely the great 
mass of steam, or wa’ ur, formed in the furnace, as already 
described, but coloured by the carbon ; and when we consider that 
no less than half a ton weight of water (in the expanded form of 
steam) is produced from every ton weight of bituminous coal 
consumed, we can easily account for the enormous volume and mass 
of this blackened vapour called smoke, as it — to our vision, 
and the palpable error of supposing that this cloud of incombustible 
matter was capable ¥ ing consumed, or converted to the purposes 
of heat. Were it not for this mass of steam the carbon would soon 
fall, as a cloud of black dust; but, being intimately and atomically 
mixed with the large volume of steam from the furnace, it is carried 
by the atmosphere, only differing in colour, like the cloud of 
ame Fae lig from the chimney of a locomotive when in 





MISCELLANEA. 


Mr. I. Kirtizey of the Great Western Railway, has been 
ppointed | tive superintendent of the Pernambuco Railway. 

Tue San Francisco Minang Press says that the iron foundries 
and machine shops of California are an exception to the general 
depression of the iron trade of the world, and are all very bay 
= well-founded prospects for at least a year or two more of the 
uture, 

Tue Indo-European Te ph Company reports that the aver- 
age time in transit between London and India, vid Teheran, of all 
outward messages to India, i ing the ages for Penang, 
Singapore, China, Japan, Java, and Australia, for the week ending 
October 8th, was one hour sixteen minutes, 

A RussIAN correspondent informs us that there is now building 
at the Imperial Arsenal at Nicolaien a steam ram of a novel desi 
which will be cased with armour plates of a thickness far 

ter than have hitherto been employed. This vessel, which will 








apparatus. She will carry no guns, and will depend entirely upon 
a formidable ram for offensive purposes. 

A TRIAL of safety valves, under the direction of Supervising-In- 
spector General Burnett, is being vigorously prosecuted at the 
ee gee Washington. About fifty different valves, thus far, 


square inch, 

THE manufacture of pig iron has been prosecuted in Oregon, in a 
small way, for some time, and efforts are being made to establish 
furnaces in the northern part of the State. ject i i 
brought up by the prospectus of the Texada Iron Mines 
Columbia, just published. These mines are on Texada Island, in 

eonsie. between Vancouver Island and the main- 
land of British Columbia. The d its are very extensive, about 
70 per cent. iron, and are favourably situated, being surrounded 
by an abundance of timber and limestone. 

THE soundings for the submarine tunnel between England and 
France are being carried on actively. They are at this moment 
directed to the part of the straits near the English coast, at a few 
miles from the shore. Each evening the vessel which carries the 
commission returns to Dover, Calais, or Boulogne, and work is re- 
commenced the next day. The engineers charged with that im- 
portant labour, MM. Larousse and Lavallée, are perfectly satisfied 
with the results obtained, and so far nothing has occurred to 
destroy their previsions relative to the depths. 

THE Colbert, which is an armour-clad of first class, was launched 
a short time since at Brest. This vessel was built from designs 
by M. Dupuy de Léme, modified by Messrs. Sabattier and 
d’Amtly, and was laid down in 1869, and thus has occupied 
nearly 64 years in construction. Her length is 102 metres, breadth 
of beam 18 metres, and mean draught 8 metres; she is fitted with 
engines of 1000-horse power. This vessel is armed with 4 mitrail- 
leuses, 6 guns of 27 centimetres calibre for the central turrets, 
2 guns of same calibre for side turrets, 1 gun of 24 centi 
and 6 ef 14 centimetres on main deck. The Colbert and the 
Richelieu, so | built at Toulon, are the only vessels of this 
type in the French navy. The total cost of this vessel completely 
equipped is estimated at 8 millions of francs (£320,000). 

On Saturday afternoon two composite corvettes for the Portu- 

ese Government were launched almost simultaneously from the 

uilding yard of Messrs. R. and H. Green, at Blackwall. The 
sister vessels were christened respectively the Rainha de Portugal 
and the Mindello, the ceremonies being performed by the Duchess 
of Saldanha and Lady Sartorius, and are each of the following 
dimensions :—Length between -_ mdiculars, 170ft.; extreme 
breadth, 36ft. ; depth in hold, 15ft. ‘din, ; tonnage old measurement, 
1023. They are fitted with engines of 900-horse power, manufac- 
tured by Messrs. J. Penn and Sons. Their armament is to consist 
of two 90 cwt. and six 40-pounder Armstrong guns. Though small 
in comparison with the war vessels of the present day, they are 
very ar built, and being intended to fight under canvas as 
well as under steam, will prove great additions to the Portuguese 
navy. 

THE United States sloop-of-war Swatara, now fitting out at the 
Brooklyn Navy-yard, has been provided with a system -of electric 
signal bells, as well as the electric fire alarm carried to the coal 
bunkers. This latter arrangement, which was for the first time in 
re oe aocting lied to the Tennessee, is an ingenious 
arrangement for indicati e appearances of taneous com- 
bustion in the bunkers. Should the tem tae « of the bunker 





any one of the four torpedoes to be fired at the pleasure of the com- 
mander. The Tennessee, which recently left New York, was the first 
vessel in the navy ever provided with this arrangement. 

A part of the exterior of Westminster Abbey i 

rocess of re-facing. That ion known as the north porch, near 

t. Margaret’s Church, has for some time past shown sym; of 
decay, and it has been decided to re-face it as far as large 
pe te window over x 


THE annual of Dyke, the medical officer of health 
of M Tydvil, bears testimony in favour of a well- 
sewage bs) of a jot of twenty acres laid out to 


out, and satisfied himself that there has been no perceptible increase 
in the amount of organic matter dissolved therein.” For in July, 
1872, it was proved by the investigation made by Dr. Frankland to 
contain only one part of o: i matter in 200,000 parts of water ; 
and in 1874 it was found still just as free from impurity, showing 
that no saturation of the soil went on, the growth of vegetables on 
the surface, and the aération effected by drainage doing the work 
of purification effectually. In her part of the which 
treats of the classes of, disorders met with in the ict, Dr. 
Dyke recalls certain prophecies, made when the sewage farm 
system was introduced, that the les first grown under its 
means would act prejudicially on the public health. So far from 
this being the case at Merthyr, there are hundreds of young chil- 
dren brought up on the milk of store-kept cows, fed partially on 
grass grown on sewage-irrigated meadows; yet the mortality 
among them from diarrhcea and similar complaints is exceptionally 
low, and all medical men in the district agree that this type of 
disease among persons of all ages has diminished of late years, for 
the plain reason, no doubt, that whilst sewage irrigated tables 
have been introduced, a good water sw ay mes 





us a 
system of drainage have been introduced wi em, 
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JOHNSON AND ALLAN’S FEED-HEATING AND CONDENSING APPARATUS. 
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QUTBOARO OISCHAF: 


Tats invention is designed by Messrs. Johnson and Allan, 
of Millwall, to secure a high temperature of feed-water, and to 
give complete control over the pressure in the boiler by con- 
densing a small portion of steam when the pressure is too hig 
thereby avoiding those sudden changes of temperature caused 
by a cold feed, opening the fire-doors, &c., which are injurious 
to the plates of the boiler and trying to the riveted joints. 

The illustration shows the apparatus fitted to a pair of marine 
boilers, Fig. 1 being a cross section of one boiler and a front ele- 
vation of the other, Fig. 2 a sectional plan of one boiler and a 
half-plan of the other. The feed-water is heated by being forced 
by the engine feed-pump through the pipe A and check valve B 
into the chest C, thence through a second check valve D, the | 
lengths of tinned copper tubes E, the three-way cock F and regu- 


lating valve G into the boiler through the pipe H. When the | 
pressure is too high, cold water from the sea is pumped by the | 
donkey pump through the pipe I and a check valve correspond- | 
ing to B into the chest C, and thence through the valve D and 
pipes E to the three-way cock F, which is now set to open into | 
the pipe K, which leads overboard. The feed to the boiler can | 
be supplied when required from the water which has been heated | 
ly the condensation of the surplus steam. A small relief valve } 
‘s fitted in the top of the chest. 








KIRKALDY’S DISTILLING APPARATUS. 
Tur annexed engraving represents a distilling apparatus, with 
a boiler and donkey pump attached, for the purpose of working 
the sawe, invented by Mr. Kirkaldy, of the West India Dock- 
road, London. 
Cool, pure, and fresh filtered water is always acceptable, and 








especially so at sea; and it is to make an abundant supply of 
this always obtainable from sea-water that the above apparatus 
has been designed. It is claimed that the apparatus is so simple 
in construction, and therefore easily kept in order, that any 
careful person can use it efficiently for a lengthened period 
without repairs being required The compactness of the whole 
may be judged from the fact that a boiler, condenser, and circu- 
lating pump, capable of producing 900 gallons of cold, fresh 
water per day, may be placed in an area of 6ft. 

The working of this apparatus is as follows :—To the cylinner 
of the condenser A, a jet of cold water is supplied from the 
pump B through an inlet C at the lower part of the cylinder ; 
this water is discharged through the outlet at the top D (being 
then useful for washing decks and, in case of fire, forming a 
valuable fire engine). The steam 
from the boiler E is admitted 
through an inlet F at the side of 


the action of the cold water 
surrounding the coil; it then 
passes into the filter G, which 
is with charcoal, from 
which it issues at the outlet H 
as cold, filtered water. 


= 





ALLEY’S PATENT 
BOILER. 

In the accompanying engrav- 
ing we illustrate an ingenious 
form of vertical boiler, patented 
by Mr, Alley in 1874, and exhi- 
bited at the Pomona Exhibition 
by Messrs. M. and J. Hirsch and 
Co., of Norfolk-street, Strand. 
As will be seen by reference to 
the illustration, this boiler con- 
sists of three -vertical annular 
rings or shells, and radial taper 
tubes, the inner and central 
annular shells being tube plates, 
to which the tubes are screwed 
in the ordinary way. The water 
is inside and the heat outside 
the tubes, which are so arranged 
that the steam which is gene- 
rated in them creeps outward 
in a radial direction from the 
centre, ascending to the steam 
space through the water space 
formed between the outer shell 
of the boiler and the outer tube 
plate.. The steam that is gene- 
rated on the bottom of the 
central water space, and on the 
inner side of the central hanging 
tube plate, is in like manner 
discharged outwards through the 


central tapered deflector. It will 
be seen that by this arrange- 
ment the generation of steam 
causes a continuous circulation 
in the boiler, from the central 
water space, in an outward radial 
direction the tubes, 


water space, where the steam 
esca into the steam space; 
w the water, ing over 
the top of the Sto tog. toveciia 
the central water space, descends again through the tapered 
deflector, thus completing the circuit of circulation. In con- 
structing the boiler as illustrated, the fire-box portion, con- 
taining the tubes, is made complete in all respects. The outer 
shell is then put on, a small hole being bored opposite each tube, 
and plugged with a screwed plug, for the purpose of examining 
or cleaning the tubes, should such at any time be necessary, 
The shell and tube plate, forming the outer water space, are then 
riveted together at the bottom and at the smoke tubes, and are 
stayed by a screwed stay in each space between the water tubes. 
The crowns of the boiler and fire-box are stayed by the smoke 
tubes, and by flat stays connecting the steam chest and central 
water space. For examining and cleaning the outside of the 
tubes, vertical spaces are left at three or four places, i 
to the size of the boiler. When in use, these spaces are cov 

by cast iron deflectors, which prevent the hot gases and flames 
ascending through the spaces, and force them to ascend through 





the cylinder, and is condensed by - 


radial tubes by means of the | 


then upwards through the outer | 


the groups of tubes. If a tube is found at any time to leak, a 
special tube expander is passed down through the water space, 
and the screwed plug opposite the faulty tube being taken out, 
the mandrel of the expander is introduced through the plug hole, 
and by working the expander the tube is made tight ; the inner 
end of the tube may be made tight by a taper mandrel driven in 
from the outside, or from the central water space. In the event 
of a tube giving way, the corresponding screwed plug is removed, 
and a special “cutter bar” inserted. With this a circular hole 
is cut in the outer shell large enough to allow the tube to be 





withdrawn and the new one put in; afterwards the hole is 
| closed by an inside door passed down the water space, and 
secured by a washer and nut outside. ei 

The boiler exhibited at Manchester was employed in driving 

one of Mr. Siddeley’s ice-making machines, and that gentleman 
| reports very favourably of its capabilities as a steam generator. 
| There was no priming, and the pressure of 501b. was easily 
| maintained with very light firing. The dimensions of the boiler 
| are as follows :—Height of shell, 4ft.; height over all, 5ft. 6in.; 


diameter of outer shell, 2ft. 9in.; diameter of fire-box, 2ft. 4in.; 
number of water tubes, 44; diameter of water tubes, 24in., 
tapering to lin.; total heating surface, 40ft.; total grate surface, 
5°50ft. The engine had a cylinder 6in. diameter, 10in. stroke. 

A two hours’ trial was made of the boiler at the exhibition, 
with results thus stated by Messrs. Hirsch :—With inferior 
steam coal and feed-water at 72deg. Fah., time taken from 
lighting the fire to blowing off steam at 351b. pressure, 30 
minutes; pressure, 35 Ib.; revolutions of engine, 150 per minute; 
water evaporated, 42 gallons, equal 4101b.; coals consumed, 
58Ib., equal 7°25 lb. of water on 1lb. of coal. This is a very 
good result fer so small a boiler. 








Poumpine EnciInes.—Messrs. John and Henry Gwynne, of Ham- 
mersmith, have been awarded a gold medal at the Cologne Exhi- 
bition, for their direct-acting centrifugal pumping engines. 
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THE MAVOY AUTO-PNEUMATIC GAS MACHINE. 
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Tne want of a simple and efficient gas-making apparatus for | is filled at first with gasoline through funnel-shaped pipes placed 
lighting country houses and churches in places out of the reach | in the sides of the chamber A, in which it rises until it reaches 


of gas companies has been for a long time experienced. Small 
coal gas factories have been set up in many places, but the neces- 
sity of constantly keeping an attendant employed in looking 
after them, as well as the dirt which they created, has always 
been a strong point against their employment. 

The introduction of petroleum, however, gave rise to many 
inventions for carburetting air, and thereby forming a gas | 
capable of producing a flame of great brilliancy and intense 





heat at a moderate expense. The two most notable attempts of 
this kind were those made by Komschréder and Harrison ; the 
former, however, sold his patent to the Eupion 
Gas Company, and it was, therefore, never 
thoroughly tested. A company was also formed 
under the name of the Patent Air Gas Com- 
pany to bring out Harrison's invention, but they 
failed to introduce any machine answering 
the desired diti iderable interest 
has lately been attached to a hine invented 
by Mr. M‘Avoy, of Baltimore, with which such 
successful results have been attained, that 
it has already been largely introduced into 
America. This apparatus; of which a working 
model may be seen at 114, Strand, is entirely 
automatic in its action, and requires neither 
coal nor heat, the air being carburetted by 
parsing it through gasoline—the light distilla- 
tion of petroleum, which first comes off when 
it is purified. When petroleum was first found 
this distillation used to be thrown away ; but 
it has lately been utilised for many purposes. 
As there is an almost illimitable supply of it, 
it is very cheap in America, where it costs about 
7d. per gallon. Itis, unfortunately, extremely 
volatile; and, therefore, from the leakage 
which takes place during transportation, it 
fetches 2s. per gallon in this country. The 
machine with which the gas is generated 
is shown above, and consists of a cylin- 
drical vessel supported by light frames, and 
divided into two chambers, A and B, by the 
partition a. In the chamber A a meter wheel 
C, set upon a horizontal axle, is made to 
revolve by means of a wire rope carrying a 
weight, wound round the drum J, which, as 
will be seen, is connected with the axle of the 
meter wheel by means of cogged wheels. The 
chamber B contains a feeding wheel D, and an 
air chamber E, within which is a small gaso- 
meter, filled by means of pipes connected with 
the other parts of the machine. The top of 
the air chamber is carried up above the upper 
part of the body of the whole machine, and 
carries a hood L, communicating with it by 
means of a pipe. When the meter wheel is 
made to revolve the air is sucked in through 
the openings in the hood, and taking the direc- 
tion shown by the dotted arrows, passes 
through the openings h h, b b, in the side of the 
air chamber and the partition a respectively, 
and is drawn through the induction port c into the meter wheel, | 


where it is carburetted by Fru over the gasoline contained | 
ui To 








i. Coming out then through the eduction pipe d in a car- 
buretted state, into the s¥pplemental ciieipettemanss é, it is 
forced through the pipe S info the vertical tube R, through the 
top of which it escapes into'the gasometer, whence it is led b 
the pipes Q and T to the places where it is required to be u 
The flow of the gas is governed, and an excess of pressure pre- 
vented by the valve W, which closes as the upper part of the 
gasometer covering rises, thereby decreasing the flow, and by 
reason of the increased pressure below the valve retarding the 
motion of the air-forcing meter wheel, and the carburetting pro- 
cess depending thereon. It will thus be seen that after the 
gasometer has been filled, the manufacture of the gas is entirely 
regulated by the number of burners turned on, The machine 








two orifices in the partition a, at the level shown by the dotted 
line. These orifices communicate with a hemispherical trough, 
the top of which is shown in the engraving Fig. 1. Over- 
flowing this trough, the gasoline falls into the feeding chamber 
B, the height to which it rises being ascertained by means of the 
float F, situated in a perforated pipe G, and which when not in 
use is held down by a screw cap. As the evaporation of the 
gasoline in the chamber A goes on, in consequence of the car- 
buretting of the air passing through it, the level of the fluid 
would drop were it not constantly kept replenished by the feed- 
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line in the chamber A, if left undisturbed, and the air allowed 
simply to pass over its upper surface, would soon lose its virtue, 
and the gas deteriorate in consequence, sprinklers O are placed in 
the meter wheel, which, as the wheel revolves, constantly stir up 
the surface of the fluid, and also extend the total surface 
exposed to and acted upon by the meter wheel, by taking some 
of it up and discharging it in smal] streams through the per- 
forations P. The pipes N are provided for the purpose of reliev- 
ing the pipes with which they are connected of any moisture 
caused by condensation, and are opened and closed by means of 
cocks. The screw plugs M are placed at the lower part of the 
tank to draw off the gasoline if required. 

It will be seen by the above description that 
after the machine is once fully charged with 
gasoline it is only necessary to wind up the 
machine periodically—usually when in full 
working, with all the lights burning nightly fer 
ten hours, once a day being sufficient. Fresh 
gasoline need only be added about every six 
weeks. A very much softer and less glaring 
light is obtained than with ordinary coal gas, 
to which it is also superior from the fact that 
it is not found to be injurious to plants, gild. 
inv, or pictures. Fig. 3 shows the general 
urrangement of the apparatus. 
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TESTING GIRDERS. 


A coMMITTEE of the United States Board ap- 
pointed to test iron, steel, and other metals has 
been instructed “‘to arrange and conduct expe- 
riments to determine the laws of resistance of 
beams, girders, and columns to change of form 
and to fracture.” This committee, desiring to 
attract to this branch of the inquiry the best 
talent and experience of the country, in order to 
reach results of the greatest practical value, 
solicits the aid and co-operation of all who manu- 
facture or use beams, girders or columns. 

Many experiments have been made by the 
rolling-mills engaged in the manufacture of 
wrought iron beams, the results of which have 
doubtless been carefully r ded and tabulated 
The committee earnestly asks copies of such 
records and les. Engineers, architects and 
manufacturers, have also made many experiments 
upon cast iron beams and riveted wrought iron 
struts and girders, the results of which are re 

lly requested by the committee. 

It is desirable that information as full as may 
he obtainable, with reference to the constitution 
and manufacture of the iron used in making the 
picces tested, should accompany reports of experi- 
ments, especially chemical analyses of the «metal 
where these have been carefully made. The pro- 
portions of the various parts of the samples tested 
should be exactly given ; and in all riveted work 
the size and position of the rivets should beclearly 
set forth. all cases the modes of applying 
and measuring the strains should be given. 

Accurate cross sections of the samples tested, 
drawn to scale large enough to admit of reli- 








ing wheel D, the construction of which is shown in Fig. 2. This 
wheel is carried by an axle in the same line with that of the 
meter wheel with which it is connected by means of cogged 
wheels and a counter shaft, any leakage from the chamber A 
being thus prevented; as, however, neither end of this 
countershaft is exposed to the outer air, no stuffing-box is 
required. The feeding wheel itself is provided with six bent 
tubes, ff, open at the end attached to the rim of the wheel, and 
carrylng nozzles at the other end, through which as the wheel 
revolves the gasoline, being elevated from the chamber B, is 
poured into the trough, and the proper level of the gasoline 
in the chamber A maintained. The forcing wheel is also covered 
with rings of ordinary flat wick, which, passing through the 
gasoline, become saturated with it, and thus present a further 
surface to the air required to be carburetted. As also the gaso- 





able measurements, will greatly facilitate a 
proper understanding of the results. 

During the construction of the machinery ordered by the board, 
the committee desires to collect information as above, and to make 
such experiments as seem practicable by the use of dead loads. For 
these experiments, and for those which will be made when the 
machinery is ready for use, manufacturers are asked to supply such 
beams, girders and columns as they may desire to have most care- 
fully and impartially tested. 

It may be of interest to those who are thus asked to contribute 
costly articles for destruction by tests, to be informed that the 
machinery ordered is believed to be the best yet designed for testing 
purposes, and to possessall the nicety and accuracy attainable with the 

resent knowledge of machine construction. e first machine will 
ave a iy sagpend of four hundred tons (800,000 ay hg this will be 
replaced by another of one thousand tons (2,000,000 Ib.) capacity at 
an early day. All suggestions as to the kind of tests to be made, 
and the manner of making them, calculated to give the greatest 
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assistance rendered, proper acknowledgments will be made. 
Sample beams, girders or columns, furnished for test, should be 
stamped at one end with a distinguished number, trade-mark and 
initials of the maker, and forwarded to Col. T. T. S. Laidley, 
President of the Board, at Watertown Arsenal, Watertown, 


Massachusetts. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents. ) : 


WATER-TIGHT BULKHEADS, 

Srr,—Of all the internal fittings of a vessel, it will, I think, 
readily be admitted that none are of more importance, and at the 
same time more universally neglected, than the water-tight doors 
placed on the bulkheads that divide the vessel into water-tight 
compartments. The necessity of employing doors of some sort 
through the different bulkheads and flats in ships of war, as at 
present constructed, is beyond question; and, wherever else in a 
merchant steamer it may be found necessary to place such doors, 
one or more cannot be avoided in the bulkhead between the engine 
and boiler compartments, or on a longitudinal bulkhead running 
through the stoke-hold. Whether the com! tive ee ge 
of their being called into action has had anything to do with their 
being treated with very scant consideration from naval architects, 
and neglected by engineers, would, perhaps, be difficult to say ; 
but certain it is that the water-tight bulkhead door now in general 
use is very defective in its construction, and as certain is it that it 
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has played no unimportant part, especially of late, in many a sad 
disaster at sea, 

It will be obvious to any mechanical reader of this letter, that a 
door, consisting essentially of a rectangular piece of cast or wrought 
iron, oving in perpendicuiar ‘or other pet or frames attached 
to the bulkhead, and being actuated by a square-th: led screw 
running in a nut also attached to the bulkhead, the said screw 
being continued up to an upper deck, where it terminates in a 
wheel or square end for receiving a spanner for moving it, it is 
clear that if such a door remains open for any considerable time— 
as most of them do—that the serew will become rusted and cor- 
roded, and the guides and sill choked with rust, dirt, dust, and 
other foreign matter, so that, when wanted, it will be found 
impossible to move it; and this invariably ers, as has been 

ciently demonstrated by several very frightful disasters, Such 
was shown to have occurred at the Ville du Havre disaster, and 
was, no doubt, the chief cause of such a lamentable loss of life ; 
and might, I believe, without much difficulty, be proved the cause 
of many another. 

For the present class of door to be of the slightest use whatever, 
it is necessary that they should receive great attention, be kept 
perfectly clean, and free from dirt and dust, &c., and be frequent’ 
moved, However possible such attention | be in the navy, it 
is highly improbable that it can or will be afforded in the merchant 
service ; and, with here and there an exception, it may be taken 
for granted that they are utterly neglected. A person following 
the evidence adduced by the Vai court-martial must have 


observed how largely her doors and their management contributed 
to that unfortunate mishap, and that apart from all question as to 
who was to blame in the matter—which I will not presume to 


of these doors and the keeping them in an efficient state-—bein 
the especial duty of a special ofticer and crew—cannot be peter | 
on, it is absu: 
under-ofticered and ill-disciplined crews of a merchant steamer. 

As before stated, the efficiency of the door mainly depends upon 
its being kept perfectly clean and frequently moved, and then, 
when the critical moment arrives, it requires the united strength 
of two or three men, according to the weight of the door, to shut 
it. Nowa sudden accident occurring at sea, such as a collision, is 
sure, in the nature of things, to be attended with a certain amount 
of panic, fright, and confusion, and it is, I believe, a complete 
fallacy to suppose that much time or attention would be bestowed 
on the closing of doors when there was a universal belief on board 
that the vessel was foundering, and everyone endeavouring to save 
himself. 

It would appear probable that the disadvantages of these doors 
must have become apparent to st hip i tors and others 
long before this ; but the sequence does not ustify this supposition, 
for I am not aware of any attempt having been made at improve- 
ment until Mr. Coxhead recently made the opening and closing of 
such doors by hydraulic means the basis of a patent. This un- 
doubtedly is a step in the right direction, and, as far as it goes, is 
a very good and useful invention ; but I believe it will be admitted 
that the necessities of the case for a radical improvement in 
the door throughout, and that the thing actually wanted is a 
thoroughly reliable self-closing door—a door that would require 
no attention from any one, as far as closing went—that should 
always be efficient and ready for closing, no matter how long it’ 
had remained open—in fact, such an apparatus as a shipowner or 


























































































































practical value, will be gladly received ; and for these and all other | discuss. If, then, with the rigid discipline of the navy, the closing | and attached to the bottom of this valve is the pipe p, which runs 


into the ship’s bilge, where it terminates in a rose or strainer, to 
prevent any dirt or other matter entering the pipe. Attached to 


to expect the fulfilment of such a duty from the | the spindle of valve v is a short lever f, which is connected by the 


link ¢ to the end of the float-lever /, of which the perpendicular 
stay # is the fulcrum, and terminating in a copper ball-float i, 
whose end works in the slotted guide n. Also, attached to the end 


| of the float-lever & is another valve, 2, similar to 7, which passes 


through the bulkhead into the next compartment, as shown at 72, 
Fig. 2, and likewise protected by a rose or strainer. Working on 
the same fulcrum m is the bent lever :, which is put on in two 


| halves, and terminates at one end in the weight w, and at the 


other in a foot s, so constructed that when the weight w falls it 
throws up the float i, but leaving the float / an independent 
upward action without disturbing the weight w. The weight w 
rests upon the arm of clack-valve c, suspended from which is the 


a -tloat h®, which terminates in a valve passing through 
the bottom of small chamber, and in its normal position remaining 
open. This opening is likewise protected by a strainer. To the 


other frame g g, and underneath the floor, is attached an ordinary 


| check or non-return valve y, which can be attached to any con- 


venient force-pump in the engine room or elsewhere. 

When shut, to open the door, turn on the water of the force- 
pump that is connected to y, when it throws its water underneath 
y and up the hollow frame yg, through pipe 6, and into the 
cylinder a underneath the piston; and so the door is lifted to any 
required height. The door d has a strip of vulcanised india-rubber 
attached to the top of it, and at the precise moment it touches 
the cross-stay, which acts as a buffer, by a peculiar arrangement of 
a valve in the piston the said valve touches a stop cast on the 


ENLARCED SECTIONAL V/EW OF 


TOP END OF CYLINDER SHEWING 
ARRANCEMENT UF VALVE IN PISTCN 


















































FIC.S Fic. ae Ss ie 
1 [pas 
| 
ji if H 
ii 
<< = fs 
=x : 
8 | Nr i” 
| 
= 
+S) & Sm 
. : $ 
S 
3 x 
o = 
S 
N t 
<= 
« i § FIC .Ss FIC. 9 FIC.6 
ws s L =) 
: K e yy rg 
I~ f — eal a 
= y S "wy Uj E > -4@ t 
S Q i >» x & H 
—i}-) {|}-—— HL z= es 1 | r¢ 
“ we a a} i=, i/ ») = Sx f > SS 
es “ae | ‘iia 
q & TT in HT") 4 Sy & Su 
B* S wit 4 4 = 
$ o£ PF | a veo | & ||! wt 
a S + | ei} = 8c ll | e || Ss. 
: = | | lo > 225 | 5 =S¢ 
iS a | © 2 Wz h s = 
= | b de} & 5 | d 8 wz 
= Sj ® vs SE } G EL j 
ee ae | « 7 = 884 | wy 248 
a S | 4 ls s ne iy Se ue 
4 BF TREEASS veer EF 6 J F : < a 
el tC re ae 320 4 is Sy} 
es § _ s\S SE] ¢ | seid St 
= CASING 4 = Kz | 4 Ss Q + Ke 
— 13 Jide 380 LI HM Rb 
= : em « 
= 3 a a hy g e 
oLo _ 
: sa BUNKER DD0A | ‘ % = & S LJ 
a & bias aaaend = s ® 8 ; 
$ > i 2} * iis 
> S OF ” & . s a 
8 bE f Ss}: z 
- = oe ee 
ad onl i ua| & © i 
- ' oo S - 
“ qj u 
~ le) w 
Q = q q g 
= 2. a . 
ui fe | Q 8 G 
& lo Fe q 3 
STOKE HOLE FLOOR 
sty ———— = - 
a 
COUNTER 
WEICHT 
FIC.8 
N SECTIONAL | PLAN. OF 
a PERPENDICULAR, GUIDE 
¢ SHEWINC POSIT/ON OF RUBBERS 
MS 
: 
$ 
: 
Ga 





a captain might confidentl, his faith to. It is also of para- 
mount i “ toate dome to meet and overcome the 


old di should have of a nature about it, 
pr vie mab ncndheadbi 5. su ly made, its parts 
placed out of as much as possible, and be properly protected, 
and that it have no pipes or other appendages exposed to 

the liability of damage. 
Being strongly impressed with this notion, I have designed a 
ulic bulkhead door and leakage alarum—and that 


self-closing hy 

in utter ignorance of Mr. Coxhead’s patent on the subject of 

opening and closing such doors, and before his invention was 

made public. Those of your ers who may approve of it, and 

wish to adopt it, are welcome to do so; but they — in 
o' 


cylinder cover, so that any further upward movement opens it—- 
being inverted, and kept in its place by 4 small spring—so that, by 
this arrangement, no matter how careless the attendant might be 
in shutting off the force-pump water, no damage could be done, as 
it would flow through the valve in the piston, and pass up through 
the alarum, and so give notice of the neglect by running over. 
Supposing the door should ever want to be lifted, and no steam 


in the ship, or the vasa gear by any means 
or broken, then the following ~ is into action, and at no 
other time :—Attached to the door d are two perpendicular toothed 


racks x x, into which work the pinions of the small horizontal 
shaft, which is connected by means of bevel pinions to vertical 
terminating in a square end to receive a ratchet lever. The 





mind that whenever they use the hydraulic meth pening and 
closing, they must apply to Mr. Coxhead, that gentleman having 
a prior claim to this part of the invention over myself. For the 
rest, they are free to adopt at pleasure, or make any modifications 
or alterations their individual experience may suggest. 

Figs. 1 and 2 represent a front and an end elevation respectively 
of the —— as applied to the ordinary purposes of ingress and 
egress. ese figures, it will be observed, are stri of their 
casing for the purpose of showing the whole of the parts, In 
Fig. 1, d is the door, and gg, gare the perpendicular es or 
frames, which are of tubular section, as shown at Fig. 8. e door 
d is attached, in the manner shown, to the piston rod of small 
cylinder a, which is bolted or riveted to the bulkhead, thereby 
greatly stiffening it. This cylinder has outlet and inlet branches, 
to which the pipes } b are attached, and connected on to the top 
of tubular framing g7,y. At the bottom of one of the frames 
79 is attached 4 yalve v, of the ordinary steam throttle-yalve type, 








shaft, 

brackets supporting both these small spindles form solid parts with 
framing. The pinions in the sketch are shown out of gear. To 
throw them in it is obvious that if the ratchet lever be affixed 
to square end of vertical spindle, motion can be imparted to the 
pacman ay , and as the pinions ae Py ey 
reven' e stops q q, they are screwed up Op) 
pon where, having left the stops, they perform their hitting 
functions. To again take them out of the ratchet lever 
simply has to be taken off and reversed, and they are again screwed 
bac! to the ition shown in the sketch. 


In to lift the door by these means, after the pinions 
have placed in position, the ratchet lever is removed from the 
vertical spindle and placed on spindle of valve v, which terminates 
in a square end the same size as vertical spindle end. By exerting a 
gentle pressure on the lever with the hand, the valve v is opened, 
and the pawl « thrown into the small ratchet wheel that is affixed 
to it for that purpose. If the door is hoisted whilst the yalve is 
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open, it is clear that the vacuum forming underneath the piston in 
the cylinder will be ro by the water from the bilge flowing 
through the pipe p, so that when the door is at the required height 
the ratchet lever is taken off the vertical spindle—the door bei 
held in position by the pawl of small ratchet wheel on the ve 
spindle—and placed on the valve spindle, and v thereby shut. All 
that now remains to be done is to throw the pinions out of gear 
when the door is ready for its self-closing. 

The self-closing is effected in the following manner :—(1) Sup- 
posing the accident to have happened, not in the compartment in 
which the apparatus is fixed, but in an adjacent one, and the water 
from the sea is flowing into it, and will of course find its way into 
the bilge, that being the lowest part of the ship, and as it accu- 
mulates there, it will rise until it reaches 7 Fig. 2, through which 
it will flow into the box until it has risen enough to lift the float 
h, the same action shutting +?, thereby preventing the further 
entrance of water, and at the same time opening valve v, and so 
letting the water that was in the cylinder supporting the door d, 
escape into the bilge through pipe p. Consequently the door 
gently, but rapidly closes. But, as it closes, it forms a vacuum in 
the upper part of the cylinder a, and the air rushing in to supply 
it has to pass through an alarum constructed on the same principle 
as a ship’s fog-horn, with tongues; and in this manner it will give 
notice to the whole of the ship’s company of the descent of the 
door, The alarum is pro at the top by a , as shown in 
the sketch, to keep out dirt, &c. (2) Supposing fracture to 
have occurred in the compartment in which the apparatus is fixed : 
the water rises in the bilge as in the other case until it reaches the 
open valve of float h*, and flows through until it lifts 1° which 
draws the bottom valve up with it, and closes it; but attached to 
the top of h*, and rigid with it and the lower valve, is a spring 
clip, which, rising out of the po hole in the } egpre. A ex- 
pands itself open and releases clack-valve c. The -valve 
is then thrown down by the weight w, whieh, in its descent, carries 
up the lever k, and so opens v, and shuts+*. And so the door 
closes and an alarm is given as before. Meanwhile the water has 
risen to, and is flowing through the mouth yz, and as it fills the 
little chamber that contains the float h*, it keeps it up, and the 
spring-clip consequently expanded to receive the knob of clack-valve 


¢ again. 

To re-set the apparatus : supposing the damage to have been re- 
paired, and the water pumped out, all that requires to be done is 
to place the ratchet-lever on to spindle of valve v, and exert a 
gentle pressure with the hand, thereby forcing down the float h, 
and lifting weight w; and as the arm of clack-valve c works with 
rollers in a slot in the weight, it is obvious that the valve will be 
thrown down into its normal ition into the expanded clip of 
float h?, and forcing it down with it, opens the hgttom valve and 


releases the water in the small chamber ; /? having no support, drops 
into its old position and holds down the clack-valve by its gravity. 
At the same time, the water that was collected in the er cham- 
ber has been running out of the open valve v*. All this could be 


effected in a very small amount of time, and at the expense of a 
very small amount of labour—and with one small ratchet lever ! 

The chief feature of novelty about the door d is that it runs 
edgeways on small metal rollers, as shown at Figs. 5 and 6, thereby 
greatly reducing the friction, and rendering it almost impossible 
for the door to “‘ stick,” no matter how long it may have remained 
in one position. The door only bears metal to metal front and 
back, and with plenty of freedom even there! When open, the 
door and its apy ges are effectually protected from dirt or 
damage by the casings shown in Figs. 3 and 4 ; and the bottom part 
of the grooves is protected by an arrang' t of vulcanised india- 
rubber attached to the edges of the perpendicular frames, in the 
manner shown at Fig. 9. These india-rubbers perform a double 
function, namely, when the door is open they close home by their 
elasticity, and prevent any dirt adhering to the grooves—and the 
door in its descent divides them; the elasticity of the rubber, 
together with the fact of its being forced out of its original posi- 
tion, causes it to press against the door both front and back— 
making it perfectly water-tight. 

An objection may be raised to the use of vulcanised india-rubber 
for this purpose, on the ground that it cracks on a lengthened ex- 
posure to the atmosphere; but it is only the inferior, spurious 
rubber that cracks—the genuine article keeps perfectly pliant, 
either in the atmosphere or in water. It has been for some time 
extensively used as springs for locks and iron gates, especially those 
exposed to the weather. The process of vulcanising gives any 
required amount of elasticity, or any amount of hardness up to 
that of ivory, and, when vulcanised with the sulphide of antimony, 
a considerable resistance to the destructive effects of 








“ s grenee.. 
The small cylinder a, suspending the door, is thinly lined with 


brass, the piston is of brass, and the piston-rod thinly covered with 
brass; so that corrosion or “‘ sticking” in tLe cylinder is simply 
impossible. The piston may be packed either with ordinary gasket, 
or, if found necessary, with cupped-leather. The bottom of door d 
has a piece of india-rubber attached to it, the same as the top ; 
when the door closes this rubber presses w the cross-piece or 
sill at the bottom, which is formed in the of an inverted 7, 
with the angle rounded off, thus—a, prevents the accu- 
mulation of dirt as in the Pa i Peay n° ene —_ = 
it, and presses slightly into the ru water-tight. It 
will be Sbeerved that this wit not teks but 2 very small 
e old-fashioned door, and such space 


it. The gear under the floor will not be aff . 
about of the bilge water, and the whole apparatus will ¢ 
saving of manual labour; and, above all that, it will alwa: 
thoroughly reliable, and, in the event of a leak arising in 
unknown to any one-—a uent occurrence—-the door will 
and give notice of the fact by sounding the alarum. Now all c 
bunker ing, as it were, compartments in themselves, 
in general longitu ly attached to the inside of the vessel, 
opening into the boiler compartment by & plate iron slide or 
intended and used merely for the purpose of ch the 
rapid flow of the coals, these coal-bunker spaces are 
even aoa -* allude oo steamers—and are 
quently a t cause of trouble and annoyance 
sea by letting the small coal get 
and into the bilge, from whence it gets into the tar 
ve 
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into the pumps—if it does not entirely choke th 
and if the pumps happen to be brass-lined or 
valves with brass or gun-metal seatings, the wear 
pump and its appendages form no small item in 
“Wr tee eotbeaie made perfectly 
these coal- er spaces were le 
throughout, and fitted with a th ly reliable 
alarming door, placed on over the old sliding plate so as not to 
interfere with its working for all coal-bunker purposes—one that 
should only close in case of water rising either in the bilge in which 
it was placed, or the adj one— or that could be closed in case 
of the coals in the bunker taking fire, either taneously or from 
excessive friction, as ently happens, so that the bunker could 
be — flooded with water, and have the fire ished 
without unnecessarily flooding the vessel, I am inclined to believe 
that the advantages thus gained would amply repay the trifling 
outlay in securing them. ° 
With this end in view I have adapted the apparatus to coal- 
bunkers as well as to doors for ingress and egress. The door, as 
op licable to this pu ,.is shown at Figs, 3 and 4, and the 
> wi 8 so this and the ons ee, described lies in 
e fact of t oor being divi: wo parts, one upper 
th : ded, as iously 
as 


and one under, upper piece is suspen 

described, and the small under piece, which is counte 

shown, is attached to a couple of small pistons placed in a con- 
uation of the guides yy, and properly bored to receive them, 

Resting on the top of this s under door is a short hinged 





inclined plane that forms a slide for the coal coming out of the 
ag a and preventing any quantity accumulating underneath 

e door. 

The box containing the floats, &c., is placed on the opposite 
side of the bulkhead and the spindle Me valve v is carried 
through the bulkhead, and connected as before described. The 
action of this apparatus is mainly the same as the other, with this 
difference, that is to say, it me hn the top door, which, in its 
descent, instead of discharging its water into the bilge, throws it 
under the pistons of the bottom smaller door, which, | nicely 
counterbalanced, is easily lifted, and, as it rises, it lifts and passes 
the short-hinged inclined plane, and so through any coals 
that may be accumulated there, and joining the top door above, 
makes everything water-tight. The re-settting can be as easily 
effected as in the other, namely, the two small drain cocks at the 
bottom of the two under cylinders—marked s s—being opened by 
means of a key placed on the vertical spindle that actuates them ; 
the water is thereby released, and the under door drops; the 
upper one is re-set in the manner previously described. 

‘almouth, October 8th. JAMES Q. DuUNSTAN, 





BOILER COATINGS. 

Sir,—In your article on “ Priming” you sa: that engineers 
do not know all the causes that produce it, but t+ “plenty of 
steam room, and good circulation, would — to prevent 
its effects.” That is undoubtedly and incon ly the fact, 
but much more might be done towards keeping the steam dry if a 
really good boiler-coating were employed. Titherto, I may remark 
here that boiler-coatings have been merely bad conductors of heat, 
such as felt, paper pulp, hair, dung, &c., mixed with adhesive sub- 
stances. Some of these have been effective to a certain extent, 
but they have rarely ht about a saving of much more than 
10 per cent. in the quantity of fuel used. I am watching with 
great interest some experiments now being made on boilers coated 
with a new composition, which appears to me more economical 
than most of those generally in use, and am about to make out 
comparative tables showing the retention of heat and prevention of 
radiation on a boiler fitted with all the latest improvements—when 
uncoated, when covered with the coating of other patentees, and 
also when coated with aa ical position which the Admi- 
ralty have made a trial of recently—and which claims (1) to effect 
a considerable saving in fuel ; (2) to render the steam so dry, with- 
out superheating, as to make priming impossible ; (3) to adhere 
perfectly ; (4) to cost little and be easily applied. I should be glad 
to hear the opinion of some of your readers on the different kinds 
of coating they may have tried, as it is now a most important 
feature of progress to get a maximum of force out of a minimum 
of fuel. W. H. H. Vitiiers SANKEY, 

Londoa, 19th October. 








STEAM REVERSING GEAR. 


Srkr,—I note in your edition of the 8th inst. that you refer to 
Mr, James Stirling’s steam reversing gear as “his invention.” I 
do not doubt that is correct, but at the same time think that it is 
only fair to Mr. Wm. Dawes of Leeds, and myself, that you 
know that we have a patent for this, No. 1728, dated May 15, 
1874, and that it was designed by us about twelve months prior to 
that date. I trust that you will find space for this in your 


valuable a Henry P. HOovr. 
Royal Insurance-buildings, Park-row, 
Leeds, October 14th. 





SCREW PROPELLERS, 


Srr,—You do well in not holding yourself r in the case 
of Mr. Spartali, considering that the science of his long toy experi- 
mental letter in THE ENGINEER of 15th October last has been full 
developed and in use for years on all classes of ships, and if he will 
get Mr. I. Lowe’s patents of 1838, No. 7599, of 1852, No. 14,263, 
1855, No. 1376, and of 1862, No. 2735, to say nothing of my own 
ogee of 1868, No, 2877, after the perusal of which I am sure that 
1e will not be surprised that I am astonished that any one in these 
days of advanced science should take up space in THE ENGINEER 
for the putting forth of such old matter to the practical engineer- 
ing world,. I trust that you will give these remarks a place in the 
next number of THE ENGINEER for the edification of Mr. Spartali 
as he may not have seen all Mr. I. Lowe’s specifications upon screw 
propellers, and may not know that there are 42 different configura- 
tions of propeller blades, all of which come under Mr. I. Lowe’s 

tions. RIETTA V ANSITTART. 
Bell House, Montpelier-row, Twickenham, 
October 19th, 


sh) 








MEW KIND OF HOSE RIVET. 


S1r,— Referring to the paragraph in your issue of the 15th inst., 
to the effect that Messrs. er and Sons had brought 
out a new kind of hose rivet, made in a solid die, which ed 
to be much superior to those made in split and that 
Messrs. Merryweather were now manufacturing this new kind of 
rivet at their factory, &c. &c., we wish to state that we have 
made hundreds of tons of precisely similar rivets in solid dies, to 
those now brought out as new, during nearly ten years past, and 
have supplied them to all the mosing hose makers in the country 
for that period, and have also them in the manufacture of 
our own fire engine hoses. Further, we have supplied 

uantities of these very rivets to Messrs. Merryweather and Sons 
ecnpetaes many years since. So that it appears to us to be 
rather a bold statement of Messrs. Merryweather, that they had 
just brought out this rivet. J, STONE AND Co, 

Deptford, 8.E., Oct. 18th. 





AMERICAN BOILERS, 

Sir,—We read in your issue of October 8th a letter from 
““W. G.,” on American boiler engineering, communication 
as far as s the certificates, &c., is a valuable one. Will you 
kindly this letter, as we should like “W. G.” and the 

i world i cow yey om of boiler he — 
as unknown nglan: we ve been making during e 
last twelve years, and wherever they have been placed they gave 


great satisfaction. We inclose illustration of same. 
Ske iil Spa Payee. 
Perseverance wo eneage-street, 
London, Oct, 12th. 
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EGYPT. ‘ 
We illustrate at page 286 a fine horizontal engine designed 
to suit the Egyptian market. It has a steam-jacketed cylinder, 
and is fitted with a variable expansion valve constructed so 
as to be adjusted while the engine is running. It is arranged 
to run at sixty-five revolutions per minute, with a steam pressure 
of 75 lb. per square inch. The following are a few of the leading 
measurements :—Diameter of cylinder, 22in.; length of stroke, 
36in.; diameter of crank-shaft, 8in. at the journals and Qin. at 
the centre; diameter of piston rod, 3}in.; diameter of cross- 
head pin, 3jin. ; diameter of connecting rod, 5}jin. and 44in.; 
length of ditto, 7ft. 6in.; diameter of crank pin, 5}in.; diameter 
of pump, 1jin., with same stroke as the cylinder. The fly-wheel 
is 12ft. diameter, and 15in. wide on the face, This engine was 
manufactured by the Reading Ironworks of Reading, for a client 
in Egypt, and looks a thoroughly substantial job ; the workman- 
ship and finish leave nothing to be desired, and the whole 
reflects great credit on the manufacturers. 


DeaTH OF Sin CHARLES WHEATSTONE.—A telegram from Paris 
announces the death of Sir Charles Wheatstone, one of the 
inventors and foremost of the improvers of the electric telegraph. 
He was seventy-three years of age, having been born at Gloucester 
in 1802. It was in 1 that Sir Charles and Mr. Cooke took out 


their joint patent for the adaptation of electricity to a method of 
practical telegraphy. Sir Charles was knighted in 1868, and in 
distinction of LL.D. by 


the following year he was awarded the 
the University of Edinburgh. 


THE BERMEJO.—The aro Bermejo, of a very peculiar con- 
struction, lately built Messrs. Rennie, at Deptford, for the 
Argentine , was taken down to Southend in the beginning 
of the week in order to undergo an official trial on Tuesday. 

: re a ee and Mr. Barnaby, 
Chief Naval Architect of the Royal Navy, went down te Southend 
to witness the trial, but owing to the thickness of the weather it 


was postponed. A trip, however, was made up the river to 
Greenhithe, and the system of loading and working the 26}-ton 
gun, was shown and explained by Messrs. Rendell the inventors, 
Sénor Garcia, the Argentine envoy, and Lieut. Bell, late R.N., of 
his staff, were also present. 

_Kine’s CoLtecr, Lonpon.—The following scholarships and ex- 
hibitions have been adjudged at the opening of the academical 
year :—(1) Science Exhibition, open, given by the Clothworkers’ 
Por gar 8 to J. F. W. Silk. Special Extra Exhibition, W. P. 
Root. (2) Theological ment, Resident Studentships to F. 
H, A. Hawkins, H. B. Hy: E. R. Hayne. (3) Gena tee. 
ture and Science Department : Freake ibitions to C. H. K, 
a, T. F. Hobson. (4 lied Science Department ; Freake 
E ition to H. Nettlefold ; Exhibitions to J. P. Kirkman, 
D. 8. Marjoribanks, J. L. (5) Medical ent ; 
Warneford Scholarship to Norman Dalton. (6) Whitworth Ex- 
hibitioners : G. C. Marks, Denis McDonnell and F. H. Norvill equal, 
W. J. Tilbrook, Wm. Walker. 

_Discovery or CanneL Coal at AXWELL COLLIERY.—We are 
given to understand that a seam of cannel coal has been proved at 
this colliery within the last month. From the analysis made by 
Mr. John Pattinson, analytical chemist to the Newcastle-upon- 
Tyne Town Council, it —— that this coaljpossesses an illumina- 
ting power of 26°0 stan sperm candles, and the coal being 
subjected to distillation in a coal-testing tus, was found to 
contain 10,000 cubic feet of gas. The quality of the coke ie quite 
satisfactory. The — has been opened out only for the last 
twelve months, and is being produced from two seams, the 
quality of which is excellent and well pe oo for gas and coki 
poe. The owners of the colliery are Messrs, R. 8. Bagnelland 

ms, Winlaton. The fitters for the colliery are Messrs. H. W. 
— rm Company, Quayside, Newcastle-upon-Tyne.— Newcastle 

nronicle, 

THE VANGUARD. —Captain John A, Fisher, of the torpedo 
school-ship Vernon, at Plymouth, has ived instructions 
from the Admiralty to proceed at once to the Vanguard 
wreck and blow her masts out. We seme time ago stated that 
Admiral Popoff, who accompanied the Duke and Duchess of Edin 
burgh to , Was greatly interested in the attempts which 
were to be made to float the Vanguard. The Olaf, Russian frigate, 
which recently arrived at Gravesend, brought over asa present 
from the Czar an artes pasion, which his Ma thought 
might be successfully applied to raise the V. Lords 
of the a after acknowledging the present through 
Admiral Popoff, have ordered Rear-Admiral Sir Leopold M’Clin- 
tock, the Admiral Superintendent of Portsmouth, and Captain 
Singer, of the Vesuvius, to test the working of the pontoon, and 
to report _— its adaptability for the pu suggested. The 
artificers of the Vanguard, who lost their tools by the sinking of 
the ship, are to receive compensation at once. With regard, how- 
ever, to the clothes and kit of the crew, a difficulty has arisen, and 
it is stated that nothing short of a board of officers will be required 
to investigate the claims for compensation. —7Z'imes, 

GREENOCK HARBOUR.—There are few ports in so flourishing a con- 
dition as Greenock during the present dull times. The revenue and 
trade are rapidly increasing, and the harbour trustees have of late 
resolved to expend a large sum of money upon the partial renewal 
and repair of the old Custom House y; to extend the Garvel 
graving dock, and to purchase a large hopper dredging machine 
capable of carrying one thousand tons of spoil, with an appa- 
ratus for raking, and a centrifugal pump and other machinery 
for ejecting spoil into ; and on October 5th they 
resolved to proceed with a large wet dock and other works con- 
nected therewith at Garvel Park. Already, £100,000 have been 
spent on new works at Garvel Park, and these, together with those 
proposed, will involve an expenditure of nearly half a million of 
money. The whole of these works are being designed and carried 
out by Mr. Walter Robert Kinipple, of Westminster and Greenock, 
chief and consulting engineer to the harbour trustees. Mr. 
Kinipple’s patented travelling caisson and folding bridge, which 
have m in use so successfully for the last two years at the 
entrance to the Garvel graving dock, will be used throughout the 
works, and the cost and many inconveniences in co’ ion with 
swing bridges and gates will be entirely avoided. 

ENGINEERS IN THE PRUSSIAN Navy.—The engineersare either 
men who have served as such on board merchant steamers or who 
choose the navy as a profession. They are required to pass a stiff 
examination, are very well paid, and form a superior body of men. 
The examination may be i on =e e service 
or in a couple of years’ time. Three and a-half years r passing, 
the engineer, who has till then been called engineer's mate, may 
be admitted to the School of Engineers, where a half-year’s course 
is necessary, and then he is subjected to another examination, and 
if successful becomes engineer, Continued service, at the end of 
which another examination has to be gone through, makes him 
first engineer. But there is a rise above this. ‘ks engineer and 
first engineer he is a petty officer; as “ machine engineer,” the 
next grade ai , he may become a commissioned officer, rank- 
ing as “‘ second lieutenant at sea.” bat mee J himself for this step 
he must have obtained the “ first note” in passing his examination 
as first engineer, must have passed another examination afterwards, 
and be a gentleman in culture and Supposing these re- 
quirements to be fulfilled, the may nominate him 
“* machine engineer,” his final admission depending upon his elec- 
tion as an officer by the etn There are two more 
grades above this, respectively called “ machine engineer” 
and OS Seay ns to higher commis- 
sions in a PRY 

LavncH oF H.M.S, Boapicea,—-The latest addition to the strength 
of the royal navy was made on , when the Boadicea, 16 





“ee 


s, 700-horse power, iron corvette with wood, was 
unched from No, S$ Portsmouth The keel of 
the Boadicea was on the 30th of J , 1873, and her 


ensions are as follows :—Length extreme, 3 breadth ex- 

OO; wnight of te when fully equipped for ¢ 5912 
engines, ; weight e shi en fully equi for sea, 3912 
tons. Her armament will on the deck of two 44-ton 
revolving guns, one aft and one forward, and each will have nearly 
an all-round fire. On the main deck there will be a battery of 
twelve 4}-ton guns, in addition to which there will be two 64 
pounders astern. The Boadicea is designed to combine a high rate 
of with considerable fighting power, and if, as is expected, she 
a speed of 15 knots, she will prove a valuable addition to 
our ocean cruisers. Her inner frame is of iron fin, thick, over 
which there are two skins of teak, each of 3in. thickness, the first 
being fastened with iron bolts and the outer with copper bolts. 
She will be sheathed with copper, whilst the sheathing of the sister 
ship Bacchante, which is being built on an adjoining slip, will be 
zinc. The Boadicea is built in water-tight compartments. Her 
complement will be 350. She will be provided with compound 
three-cylinder engines, which are to be supplied by Messrs. nie 
and Company. Her boilers will be high- re and cylindrical. 
About a year will elapse before the Boadiges ip completed : and fully 





equipped and ready for sea, 
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FORTY-HORSE POWER HORIZONTAL ENGINE FOR EGYPT. 


JHE READING IRONWORKS COMPANY, READING, ENGINEERS. 
(For description see page 288.) 
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IMPROVED SHAPING MACHINE. 
MESSRS. D, NEW AND (O., NOTTINGHAM, ENGINEERS, 
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THE shaping machine we illustrate above was [designed by , to the extreme end fof the pendulous arm by a link and block. | facilitates the adjustment of the tool to' the cut required. The 
Messrs. New and Co., of Nottingham, with a view to secure | This arrangement gives a very steady cutting motion, the link | machine is self-acting on horizontal, angular, vertical, and cur- 
great steadiness for a long stroke in combination with power and | keeping an yo directly horizontal Sine ; the stroke is adjust- | vilinear cuts. All the feed motions are neat and well arranged, 
strength. It will be seen that the ram gearing is carried directly | able, and the position of the arm can be varied to suit the work. | and capable of great variation, the speeds ranging from four to 
over the centre of the saddle, and is worked by a pinion on the | The saddle and head can be traversed on the bed by means of a| forty cuts per inch. The whole tool is excellent, and has 
main shaft, running the length of the bed. The ram is connected | capstan and gearing working in a rack cast on the V flats. This ' been designed and constructed for a foreign Government. 
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SALE OF THE ENGINEER, | ™4ny years naval engineers have complained bitterly, and | who filled the post of captains, lieutenants, and masters 
FOREIGN AGENTS FOR THE ? have asked that their condition should be made the sub- | received not only pay but positions. They had rank con- 
PARIS.—Madame Borveau, Rue de te Ranges, ject of inquiry. To this request Government after Govern- | ferred on them. A ca rose by a to that post 
po Nag seven te nly a ment have turned a deaf ear. A tlength the natural laws of | —in theory, at least—by proving that he was competent 
LEIPSI®—A. Tw1 supply and demand began to operate. Men refused to | to handle athip and edadiister tho airs of her internal 


ETMEYER, 5 
NEW YORK —Witimenr and Rocers, 47, Nassaw-street. 

















PUBLISHER'S NOTICE. 


consequence of the General Postal Union, which came into 
™ ion on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 





Remittance by Post-office Order.—Argentine Republic, Australia, ium, 
Brazil, British Columbia, British Tete. Canada, Cape of Good lope, 
Denmark, tt, France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 


i by Bill in London.—Austria, B A Ceylon, Chili, via 
actamaten” Woones and ria, peg Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 

TO CORRESPONDENTS. 
*.* We cannot undertake to return drawings or manuscripts; we 

must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

cases, be accompanied by a large envelope legibly directed by the 

writer to a bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
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J. Y. (Lambton).— There is no such work in existence. — 

J. H. W.—See reply to “' J. A. H.,” in our last impression. 

J. B.—Write to Messrs. Bailey, Albion Works, Salford, Manchester. 

A. J. J.—So far as we are aware, no pupils are taken in the department. 

D. D. R. (Sandford-road).— Your sketch shows one of the oldest known forms 
of the rotary engine, 

G. fipat The Engineers’ and Iron Trades’ Directory,” published by Kelly 
and Co., will give you the information you ask for. . penal 

H. 8S. M.—We believe that Bricsson has worked two screws in opposite direc- 
tions on the same centre, but we are unable to say with what result. é 

A Susscriper.—Messrs. Whitmore and Binyon, of Wickham Market, will, 
no doubt, supply the machinery you require, so that it 1s unnecessary to pub- 
tish your letter. j : ’ 

W. H —So far as we can see, your proposed arrangement Jor balancing slide 
valves in locomotive engines is quit? novel, and we have no doubt that you 
will find it answer perfectly. The only difficulty will be found in dealing 
with the fact that the position of the worn surfaces will vary with the throw 
of the valve. You should certainly try the valve ; aad, if it answers your 
expectations, take out a patent. . . 

J. L. (Ballinasloe).— With a good turbine and force pumps you will probably 
utilise 50 per cent. of the whole available power of the fall. With a hydrau- 
lic ram you cannot reckon with safety on utilising even 30 percent. On the 
other hand, the ram is simpler and cheaper in every way than any system of 
turbine and pumps which you could employ. If you have plenty of power to 
spare, we should recommend the ram ; if your power is limited, then wse the 
turbine and pumps. , F 

Jono.—{1) Unless the engine runs at a very high velocity the reduction of area 
in the stop valves is of no importance, as the steam way is ample through 
both valves. (2) Thereis no book on compounding which would answer your 
purpose by itself. A good treatise on the steam engine as it is, is much 
wanted, but it has yet to be written. The relative merits and demerits of 
compound and simple engines are keenly discussed by engineers. If you 
have been a reader of this journal you will know what our opinions on the 
subject are. 





CEMENT FOR IRON RAILINGS. 
(To the Editor of The Engineer.) 
Str,—Would any correspondent kindly inform me who are the ms 


of a cement for the fixing in of iron railings? i. 
Leith, N.B., Oct. 16th. 





PACKING RINGS. 
(To the Bditor of The Engineer.) 

Sir,—Will some of your readers kindly inform me about how man 
years a solid steam piston, having two or more circular grooves filled wit 
simple cast iron eccentric packing rings, has been in use, and, if possible, 
where such pistons could be seen ? L. K. 


SOLID EYED PICKS. 
(To the Bditor of The Bngwneer.) 


Sim,—Can any of your correspondents favour ‘us with the names of 
makers of solid eyed picks or mattocks? A SunSCRIBER. 


BELGIAN COMPETITION. 
(To the Edator of The Bagineer.) 
Siz,—With refi to the paragraph which appeared in your paper of 
last week, stating that this company had “contracted with a Belgian 
firm for the construction of the bridge which is to unite the principal 
railway stations in the town of Sunderland,” I beg to state that there is 
no foundation for such a statement, the works in question having been 
let to Messrs. Hopkins, Gilkes, and Co,, of Middlesbrough. Will you 

have the goodness to state this in your next issue ? 
C. N. Witxrsson, Secretary. 
The North-Eastern Railway, Secretary's Office, 
York, October 16th. 
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at the various railway stations; or it can, 


Half-yearly (including double number)... .. «+ 

Yearly (including two double numbers)... .. «+ 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be Tue ENGIneer is regi Sor transmission abroad. 

Cloth Cases for binding Tuk Encinger Volume, price 2s. 6d. 

The follmcing Volumes of Taz ENGINEER can be had, price 
5, 10, 14, 24, 25, 26, 88. 





each 
18s. each. —Vols. 





ADVERTISEMENTS. 
o*. The charge for Advertisements of four lines and under is three shillings; 
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ENGINEERS IN THE NAVY. 
Wnuar neither the dictates of prudence nor the remon- 























strances of the complainants could obtain from the Admi- 
ralty, has been 


wrung from that body by necessity. For 





accept service as engineers in the navy. They turned 
their attention to more remunerative pursuits. e result 
has made itself felt at last to some p ; and the pre- 
sent Lords of the Admiralty find that not only is the 
existing stock of engineers and engine-room artificers 
inadequate to their requirements, but that there is no pre- 
sent p ct that the supply will be augmented. So 
seriously is the difficulty felt, that a commission has been 
appointed to inquire into questions concerning the position 
and pay of naval engineers, and to investigate the various 
complaints made by the members of the naval branch of 
the profession as a y. The commission is sitting in 
London, and consists of Admiral Sir’Astley Cooper Key, 
president of the Royal Naval College; Capt. Sir J. z 
Commerell; Capt. W. M. Powell, C.B.; Mr. James Wright, 
engineer-in-chief; and Mr. J. Oliver, chief inspector of 
machinery afloat, at Portsmouth. The ostensible object 
had in view in appointing this commission was simply to 
pai yoo into the means by which the supply of engineers 
and engine-room artificers in the navy is maintained; but 
it is obvious thatthe scope of the inquiry cannot be thus nar- 
rowed. It is not too much to say that if the supply had 
been abundant the Admiralty would have taken things as 
they came, and would not have troubled themselves to look 
too closely into the motives which induced men to become 
naval engineers. The mere fact that an inquiry is being 
conducted is proof, if any were wanting, of the notorious 
fact that there is an alarming dearth of engineers. The 

rospects which the profession holds out have been per- 
ectly well understood for years in their full scope and 
substance. No obstacle has been thrown in the way of 
engineers who wished to serve her Majesty; and nothing 
that can iby be said now will render the service more 
popular it has been. It is clear, therefore, that the 
nom the commission will be comparatively easily dis- 
c a 
held out men would not willingly adopt naval engineering 
as a means of earning their bread. e fact that there is 
a scarcity of engineérs is all the evidence the commission 
can require that there are certain circumstances connected 
with service as an engineer on board her Majesty’s — 
which are unsatisfactory to a large body of men. e 
commissioners will not have to decide whether naval engi- 
neers are to have better pay or higher rank in future, but 
simply how much better pay and how much higher rank 
will suffice to attract the men who are so urgently wanted. 
If the commissioners declare that no —— from existing 
arrangements is necessary, then it must be assumed that 
there are quite as many naval engineers available as are re- 

uired. As it is known that such an assumption would be 
ounded on grave error—and by no persons better perhaps 
than by the gentlemen composing the commission - it is 
obvious that c’ must be recommended. It is impro- 
bable that the Admiralty can or will disregard the report 
of the commission; and for these reasons we think it may 
be taken for granted that the prospects of the naval engi- 
neer will at last be improved to something like the extent 
long desired. 

A great deal that is not quite true and much that is 
injudicious has been written by the friends of the naval 
engineer concerning his grievances; and undue weight has 
been attached to questions of sentiment. If we regurd the 
matter from a strictly business point of view, we shall do 
no injustice either to the Admiralty or the engineers. The 
former want men; good men, be it understood, and they 
will have to pay for them. How much, and in what way, 
is quite a distinct question. It is clear that at present the 
rate of remuneration is not sufficient to obtain as many 
naval engineers as are required. It is the ae of the 
Government, however, as represented by the Lords of 
the Admiralty, not to pay more than is necessary. The 
Government only administers the funds of the nation; and 
they would fail to perform their dut, properly if they gave 
such extravagant pay that, to 5) metaphorically, our 
dockyard gates would be besieged by crowds of young 
men desirous of holding her Majesty’s commission. On the 
other hand, the Government should be prepared at all 
times to give enough to secure all the good men that can be 
required. It is, as we have said, obvious that the present 
pay of naval engineers is not sufficient for this purpose; 
and the first duty of the commission will be to determine as 
accurately asis possible under the circumstances what increase 
of pay must be given. The only matter for wonder is that, 
considering all the conditions of the case, any competent en- 
gineers at all can be obtained for the existing rates of remu- 
neration, The maximum pay ofa chief engineer in the 
British navy is £400 a year, while the minimum is but £219. 
The highest prize which it is possible to draw is the post of 
chief inspector of machinery afloat, with about £800 a 

ear. The worst of the matter is that nothing but pro- 
ome service can enable a man, however able or compe- 


_| tent, to obtain the higher rates, low as they are. Thus, an 


engineer may serve for a dozen years before he gets more 
than £300 a year; and if he served for a century, so long 
as he is a chief engineer, he can get but £400 per annum. 
Low as these rates are, they would readily obtain men of 
a class, but not of the class the Amiralty require; and the 
argument often used that engineers in the navy get all that 
they are worth, would, if it were true, simply go to show 
that the Admiralty were content to entrust ships of war to 
men of inferior abilities. 

We shall not attempt to deal here with the specific com- 
plaints made by naval engineers. They will be found very 
clearly stated in an able article from the Times of Monday 
last, which we reproduce on another . Our purpose 
just now is to attention to the necessity which exists— 
altogether apart from the momentary question of supply 
or demand—for placing engineers in the navy on a dif- 
ferent footing from that which they at present hold. So 
long as ships were propelled by the power of the wind, the 
responsibility of utilising that power for a given pe 
devolved on the officers of the ship, and the individuals 


No one asserts that if proper inducements were | 


aff: 

government, his subjects being the crew, the princi 

of whose duties consisted in sailing the din on: oy other 
words, utilising the power of inds for her propul- 
sion. With the extended adoption ine i 
the navy, ships became independent of the wind, and a 
new aap Ene 8 had to be utilised. No greater 
reason xi for conferring certain’ ranks on the 


officers of a ship than that they could take 
her from place to — But this reason, if good, wi 
apply with equal force to engineers; and it 


to us that naval engineers are entitled te rank with 
every other rank known in the grade of commissioned 
officers on board a ship. To make our meaning plain, let 
us suppose that in the days of Nelson no such thing as 
propulsion by wind was known, and that all his ships and 
all the ships the world had ever heard of up to that period 
were eg by steam and steam alone. Is it not obvious 
that er such conditions the engineers would be the 
responsible officers—the great men—on board ship? They 
would enjoy all the pleasures that rank as officers and 
high pay could give them. ‘They would be féted and 
honoured, and termed our “gallant defenders.” Poetswould 
court them, and musicians glorify them. No one would 
call them “stokers” as a term of contempt, and even titles 
would be awarded them. Their and coolness in 
moments of imminent danger would be extolled; and life 
would, in a word, probably be made quite as pleasant to 
them as it has ever been made to any sailor. e captain 
of each ship would probably be the chief engineer; the first 
lieutenant would be the engineer who sell did all the 
work, and so on. If then some one had suddenly invented 
masts and sails, and so dispensed in a measure with steam, 
the chances are ten thousand to one that men who had 
charge of the sailing of the ship would at first, and for 
years, be regarded in very much the same light that engi- 
neers are now, and it would be only after a time that t 
true importance of the sailor's functions would be realised 
Superficial readers may possibly re our views as 
strained or exaggerated; but there is really no more reason 
why a captain of a man-of-war should not be a competent 
engineer than there is that he ought to be a competent 
navigator. Weare now building not a few mastless shi 
in which the engineering element is everything and the 
sailor element nothing. Day by day the duties of the 
naval engineer increase in importance, and a better class 
of men is required to perform these duties. It appears to us, 
taking all these circumstances into consideration, that the 
Admiralty should avail themselves of the present opportu- 
nity to elevate the status of the profession. Inc 

pay must be awarded. In addition, let the rank of the 
naval engineer be raised, and, if n , his respon- 
sibilities be increased. It is not indispensable that 
the measure should be in the full sense retrospective; and 
by a little judicious management it would be possible to 
select only the best men for promotion, without giving 
undue offence to others. The immediate result of an 
announcement that in future, engineers would be entitled 
to rank with higher grades of officers than they can rank 
with now, and that their pay would be increased, would 
be to secure a better class of men than could be had hitherto. 
We cannot have too able aman in charge of the machinery 
of our ironclads. To all intents and p naval war- 
fare will in future be at least as much in the hands of the 
engineer as in those of the sailor or the artillerist. The 
best will, in the end, prove the cheapest, and as a mere 
question of business we would urge on the Admiralty the 
importance of obtaining for service in our navy the highest 
engineering skill available of itskind. It has been objected 
that naval engineers, as a class, are not gentlemen, and 
could not be treated as equals by the officers. The state- 
ment was in a limited degree true—is true at this moment. 
But there is no reason whatever that all naval engineers 
should not be, as many of them are, educated and refined 
gentlemen ; and it would be folly to assert that the service 
would not be the gainer if all its engineers were of this 
type. The Admiralty can have in a few years just what 
they and our ships want, but it cannot. be obtained aoe 
for a proper equivalent intheshape of pay, ion,and rank, 
What t equivalent is to be we not attempt to 
determine. e question is one with which the commis- 
sion now — will no doubt deal satisfactorily. Our 
purpose is to enforce the truth that something much better 
than a mere mechanic is required to perform the arduous 
duties of a naval engineer; and it is not perhaps too much 
to say that until the status of the profession is elevated 
no increase of pay or pension will afford sufficient attrac- 
tions to secure the services of high-class men. On the 
other hand, it is quite possible that a few concessions in 
the direction of bestowing higher rank on engineers in 
future, would do more to attract men of the right stamp 
than an outlay of many thousands annually in the shape 
of increased The bestowal of rank is a very econo- 
mical form of giving a reward for services rendered. 


THE CHARTERED AND IMPERIAL GAS COMPANIES. 

AN important change in the gas ements of the 
notre \e now pending. ot ox Chap last it 
became known that the two great gas companies, the 
Chartered and the Imperial, were negotiating for an 
amalgamation. It has been generally understood that 
these two leviathans of the gas world were not particularly 
friendly towards each other, The pele polly and rapid 
pro; of the Chartered was scarcely calculated to 
the Imperial, which had previously held the pre-eminence 
in respect to magnitude and influence. A little eres 
was natural under the circumstances, but this fee has 
not been allowed to stand in the way of “ business.” More 
than once the London gas companies have judged it wise 
to combine inst the cemmon foe ; and amalgamation 
may be looked upon as constituting another form of resist- 








ance. At all events, the ee Board have learned 
+ to view the process in this light, and for some time past 
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they have objected to pein as strongly as they 
4 insi upon it. Whatever may be the precise 
motive which actuates the ruling spirits of the Imperial 
Company, they have evidently arrived at the csacision 
that it will be to the interest of that company to follow in 
the wake of the Great Central, the City of London, the 
Equitable, and the Western—companies which have 
already been absorbed by the Chartered. If the share- 
holders of the Chartered and the Imperial take the same 
view of the question as their directors, it will then be 
only necessary for the Board of Trade to give its sanction, 
5 the transaction will be complete. The Corporation 
and the Metropolitan Board will probably oppose the pro- 
ject, and will lay their objections in due course before the 
Board of Trade. But it cannot be said that the proposes 
amalgamation will damage the interests of the public. An 
immediate effect of the amalgamation will be to give the 
inhabitants of the enormous district now occupied by the 
Imperial the benefit of 16 candle gas instead of 14 
candle gas, the price remaining the same. The economy 
of a combined undertaking will benefit both districts ; and 
the equalisation of the terms of supply over two-thirds of 
the metropolis will be a decided approach towards a 
better state of things. The dividends in either district 
will be the same as before, and the only difference perce 
tible to the public will be an extension of the 16 candle 
gas supply, together with the disappearance of the name 
of the ial Company. 

It will doubtless be asked by some persons whether this 
amalgamation will remove any further portion of the gas 
manufacture out of London? Will the great factory of 
the Chartered Company at Beckton enable the amalga- 
mated body to dispense with the gasworks at Fulham, at 
King’s-cross, and in the vicinity of Victoria-park? We 
fancy not, although the Imperial has erected huge works 
on the banks of the Lea, in the West Ham district. The 
demand for gas in London grows so enormously, that 
even colossal Beckton is almost overpowered. There are 
four great gasholders at Beckton, two more are being con- 
structed, and ultimately the number will be raised to eight. 
When this is done—and the period cannot be remote—the 
necessary retort-houses and other structures will occupy 
the whole 150 acres which form the Beckton estate. 
Already the original works, though so recently con- 
structed, have been doubled in size. As the growth of the 
demand in the Imperial district is very rapid, we fear the 
whole of the scattered works of that company must still 
be maintained. Of course there is no objection to the West 
Ham works, and these come next in size to those at Beck- 
tou. As the Chartered Company took the lead in going 
out of London, we may presume that they will do their 
_ to maintain that policy ; but their power has its 
imits. 





MAKAROFF’S MATS. 


Everyone who has read a nautical novel, or a book of voyages, 
must heard of the “thrummed ” sail, and its use in stopping a leak. 
The practice of passing a sail under the bottom of a leaking ship, 
with the intention of keeping out water, is so old that its origin 
is lost in the mists of time. It is certain that navigators were 
familiar with the expedient from a very early period. It is 
practised by taking two sails, and quilting or “thrumming,” to 
use the nautical phrase, between them a quantity of oakum, or 
other loose material. Ropes are then fastened to the four 
corners of the sails, which are then dropped over the bow or 
stern, the ends of the ropes being kept on board. The sail is 
then hauled forward or aft, as the case may be, to the locality of 
the leak and under the ship’s bottom. The ropes being then 
drawn tight, the sails embrace the hull of the ship, and are 
forced, by the pressure of the water, into the leak. When time 
will not permit of the thrumming of the sails, one only is used, 
just as it comes. There can be no doubt that, by the aid of.this 
device, comparatively imperfect as it is, many a ship has been 
saved from foundering; a leak which the pumps could not 
command being thus readily brought under control. 

Some years since it occurred to Lieutenant Makaroff, a young 
officer serving in the Russian navy, that the principle involved 
in “fothering’’—to use a nautical term—a leak in the way we 
have described admitted of development. Instead of using 
sails, which are liable to be torn by jagged edges of a holein 
a ship’s side, and which, if they were not forced bodily into a 
large aperture, still would not effectually exclude water, which 


would, indeed, under such circumstances, force its way in quan- | gain 


tity through the canvass, Lieutenant Makaroff proposed thatsome- 
thing of far greater resisting power should be adopted, and he 
then designed a mat of peculiar construction, and suggested 
that every ship should carry one or more of these ready for use 
at a moment's notice. The Makaroff mat has for its basis a 
closely-worked structure of rope about jin. in diameter, made 
of the finest hemp, while the mat-like surface closely resembles 
that common to all mats of the kind used for street-doors. The 
texture of the mat is wonderfully clese, and as the whole is 
treated with a waterproof composition, it may be regarded as 
practically impermeable to water. The hairy side of the mat is 
that applied to the ship’s side, and it is stated-—and we see 
no reason to doubt the statement—that these mats may be 
dragged over jagged edged holes in iron plates without sustaining 
any injury. , 

We give the Makaroff mat a prominent place in our pages, 
because it has been proved in the most conclusive manner that 
it is really an invention likely to prove of remarkable utility, as 
the following report from a Russian admiral will show :— 

OFFIcIAL REpoRT. 

“In 1870 there were only three of Lieut. Makaroff’s mats on 
board the ironclad squadron ; since 1871 every ship has been sup- 
plied with them. In 1870 the steamer Ilmen was raised and, 
the ail of these mats, pumped out. In 1871 a floating bath was 
taken off the rocks and, with the assistance of these mats, towed 
toCronstadt, Inthe same year the ironclad frigate Admiral Laza- 
reff was accidentally run into by the ram Admiral S , and 
the hole made was eff y covered by the mats, the ship 
steaming safely into In 1870 the mats were also instru- 
mental in covering the damage done to the monitor Lava, after 
having struck on a rock. The advantage of providing all ships 
with proper means for stopping leaks is evident, and as yet nothing 
has surpassed Makaroff’s invention aa mentioned above. 

‘* BOUTAKOFF 


(Signed 
+ Admiral Donenadant of the nonsied equadron 


and Adjutant-General to H.I.M. the Czar.” 

The mats are being introduced into this country by Messrs. 
Creswell and Co., of Leadenall-street. The objection which will 
probably stand in the way of their adoption, in the merchant 
service at all events, is their cost, which is comparatively high. 








It would appear, however, that, by the aid of special machinery 
for constructing them, their price might easily be reduced. The 
Lords of the Admiralty have procured two of the Makaroff 
mats for experimental pur , and we trust that they will not 
be suffered to lie in store, but that diligence will be used to test 
the statements of the inventor. Nothing can be more satisfac- 
tory than Admiral Boutakoff's report. _It remaius, of course, to 
be seen whether we can obtain in this country equally good 
results. It will not be necessary to employ any of our ships as 
rams to decide the point ; although, to judge by recent events, it 
is not improbable that the Admiralty may be soon afforded an 
opportunity of putting the invention to a crucial test. The 
foggy season is coming on apace. From a recent “ minute " it 
would seem that it is impossible to devise any better system of 
handling a squadron in a fog than that followed by Admiral 
Tarleton. The chance appears to lie between keeping our squad- 
rons in harbours, or giving Messrs. Creswell as good an oppor- 
tunity of trying the Makaroff mut as they could possibly desire, 
that is, if the two mats to which we have referred only happen 
to be on board the proper ship. 


RAG BOILERS. 


Ir has often been argued that as almost the whole of the 
destructive effects of a steam boiler explosion are due to the 
sudden conversion of a quantity of water into steam when the 
pressure is relieved, if water were not present an explosion due 
to the pressure of steam only would do little harm. This appears 
to be a dangerous fallacy. Mr. Fletcher, engineer to the Man- 
chester Steam Users’ Association, in his last monthly report 
just issued, describes the explosion of a rag boiler, by which no 
fewer than six persons were killed:—“ The explosion occurred at 
a paper mill at about half-past five o’clock on the afternoon of 
Tuesday, September 7th. The boiler was of the ordinary rag- 
boiling type, set horizontally, and carried upon a trunnion at 
each end on which it revolved, and through which the steam for 
heating was introduced. The length of the boiler was about 
20ft., its diameter 7ft., and the ‘thickness of the plates jin. full 
in the shell and }in. in the ends. This vessel was supplied 
with steam from two steam boilers worked at a pressure of 
about 55 lb. on the square inch. There was no reducing 
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NAVAL ENGINEERS, 


HAVING recognised the value of steam in modern naval warfare, 
we must recognise to the full the value of the engineer, if we 
would extort from steam all the service it is capable of rendering, 
The dearth of engineers and engine-room artificers—-the one pre- 
dominant fact which underlies the appointment of the commission 

implies that the service holds out less inducements to them than 
to other classes on board ship. The naval engineers complain that 
they were excluded from participating in the benefits accruing 
from Mr. Ward Hunt's temporary sch of pr ion and 
retirement, which only referred to flag officers, captains, com- 
manders, and lieutenants, and such was the indifference which the 
House of Commons manifested with respect to them that when 
Mr. Brassey last year brought forward their case there could not be 
found an aie: member to second his motion. In the debate, 
again, which arose last session on Sir John Hay’s resolution on the 
subject of the retirement and promotion of naval officers, the 
merest allusion was made to the ergineers, The member for 
Stamford did, indeed, state that the discontent arising from the 
existing nee of promotion had extended to them, but the 
subject, so far as it concerned the engineers, was not once sub- 
sequently referred to. The grievances and hardships of the quarter- 
deck were dwelt upon with considerable detail, but the discontent 
which permeates the engine-room was practically ignored. The 
highest office which the engineers can occupy in the service, viz., that 
of chief inspector of machinery afloat, is ey equal in rank to that 
of post captain, while the 1 t which belongs to it is not 
more than half that of a captain’s. The maximum pay of a 
chief engineer is £400, or £50 less than the maximum pay of the 
chapiain and naval instructor, the Admiral’s secretary, the pay- 
master, and other merely clerical officials, Although they have 
been granted commissions, and rank with sub-lieutenants, the 
engineers complain that their amour propre is daily wounded by 
the scant courtesy which is shown them on board. Not long ago 
it was decided by a captain that “invitations” addressed to the 
“‘ officers ” of a ship did not extend to the engineers any more than 
to the warrant officers, and on the alee Bay referred to the 
commander-in-chief of the station, the decision was confirmed. 
The finding was also subsequently concurred in by the Admiralty, 
Instead of being ‘‘ retired” at the expiration of their time of 
service, like the executive and navigating branches, they are 
** pensioned,” like the cooks and petty officers. In a word, the 











valve or safety valve on the connecting steam pipe, so tha 
the full pressure of 55 lb. was admitted to the rag boiler. 
There were two oval manholes placed in line on the cylin- 
drical portion of the shell, and to give increased facilities 
for introducing the rags these had somewhat recently been 
enlarged and made as much as 4ft. long by 18in. wide. 
Between the two manholes there was onlya width of about 20in. 
of solid plate. These manholes were guarded by cast iron 
mouthpieces, but these proved insufficient to strengthen so large 
an aperture. Both of them had broken through and been 
repaired with wrought iron hoops placed inside and secured to 
them by jin. bolts, spaced 8in. apart. These old fractures gave 
ample warning of the weakness of the structure. They used to 
gape open when the pressure was on and allow the steam to 
escape, but as they closed when the pressure was removed they 
were considered of no moment, and the boiler was allowed to 
work on till at length it burst, giving way at the manholes in 
the first instance, then ripping entirely open, rending into four 
fragments, and laying a considerable part of the works in ruins. 
A portion of one of the manhole mouthpieces was blown over a 
warehouse and a river, alighting in a field about 140 yards dis- 
tant.” There is, it will be seen, nothing very novel about the 
circumstances of the case. It is to be feared that many persons 
place confidence in rag boilers of dangerous construction only 
because they believe that in the absence of a large body of heated 
water they must be incapable of exploding with violence. The 
violence of an explosion is, however, after all a comparative term, 
and it is evident it would appear that, water or no water, a rag 
boiler can by its failure kill six persons and seriously injure four 
others. 
EARL DERBY ON MACHINERY, 

Tue Mayor of Glasgow is now engaged finding employment 
upon the roads of that city for some 250 handloom weavers who 
have no work to do. On Wednesday, last week, the Earl of 
Derby, who is patron of the Society for the Promotion of Scien- 
tific Industry, which has its head-quarters at Manchester, pre- 
sented the prizes to inventors who had shown useful appliances 
at the exhibition of the society designed to economise skilled 
labour, especially in wood and ironwork. During his speech the 
noble lord said :—“ There is one advantage in the kind of work 
which we are doing, and that is, whatever end is gained by it is 
gained for all time. Many things may change, and do change. 
There is ebb and flow, action and reaction; but of this you 
may be perfectly certain, that where mechanical matters are 
concerned, there is nothing short of the destruction of our civi- 
lisation that will make men go back to the imperfect machinery 
of a former time from that which we now use. Whatever is 
ined is gained for all time, and is a benefit not to this country 
alone, but ultimately to all.” How striking a commentary upon 
the stateman’s observations are the painful facts about the want 
which the handloom weavers of Glasgow are now suffering. 


“GOOD TASTE” IN BIRMINGHAM PRODUCTS, 


Mr. Fawcett, as the president this year of the Midland Insti- 
tute in Birmingham, has been delivering his official address in that 
town. Saale: upon it, the 7imes observes that Mr. Fawcett 
“said nothing on the very suggestive subject of good taste” with 
to Birmingham manufactures. Of the “solid hardware” 
of Birmingham the Times makes no complaint; but it says:— 
“If we compare the best ornamental metal-work or the best 
jewellery of Birmingham with the productions of a third-rate 
workshop at Rome, or at almost any Italian city, we may well be 
humiliated at the contrast.” Discussing this criticism, the Bir- 
mingham Daily Post of Wednesday instances Elkington’s and 
Hardman’s as not only unsv , but as unequalled in their 
respective productions; and claims this to be a fact which com- 
petitive exhibitions at home and abroad have sufficiently esta- 
blished. Many other metal-working firms of much more than 
local note, it asserts, are likewise entitled to honourable men- 
tion in the same class. It points out that a great quantity of 


by | what is known and sold as “ best London jewellery” 1s made by 


Birmingham jewellers; and that many of the presents taken out to 
India by the Prince of Wales as the best examples of English art 
workmanship, though entrusted to London firms, were made in 
Birmingham. The Birmingham writer may well be pardoned 
for one or two other observations of a somewhat stinging charac- 
ter relating to the knowledge upon the subject by the 
writer of the article in the Times; but with these we have here 
nothing to do. The facts quoted speak for themselves, and they 
are only those to which attention has from time to time been 

i in our weekly correspondence from that part of the 
kingdom. 








New Ironctap Surps.-- The Globe understands that the 
Board have just approved the drawings of two armour- 





plated stipe and that immediate preparations will be made for 
their commencement, 





s say that they are practically regarded as skilled artisans, 
and that they are only tolerated in the service because they have 
become indispensable to it. It is highly undesirable that this 
discontent should be permitted to smoulder in secret, and as the 
engineers have no member of their own class to advocate their 
cause in Parliament, and as they are not directly represented at 
the Admiralty, we are glad of the appointment of the present 
commission, which may be expected to discover what there is 
substantial in their grievances. 

Now, there can be no doubt whatever that the efficiency of the 
navy is largely owing to the perfection of its machinery and the 
scientific acquirements of those who have the charge of it. The 
era of iron has succeeded the era of wood, and og an of 
bled to di with sail- 





steam has our captai it wer, and 
made them independent of the wind. But the development of 
hinery is not 1 to merely propelling vessels. The loss 





of the Vanguard s that, at no distant date, the use of 
artillery may in part be superseded by a steam impelled ram, and 
the same power is used to steer, and in the form of windlasses, 
steering gear, pumps, water services, and crabs, dispenses with 
much manual labour on board ship. Steam is also used as a fog 
signal, and in monitors of the Devastation and Glatton classes 
of men-of-war, it rotates the turrets and ventilates the —_ 
This rapid development of the steam engine has immensely 
Helin the responsibilities of naval engineers; so much so, 
indeed, that during the last five years circulars have ema 
nated from the Admiralty at the rate of about twelve a year, 
all adding in some way to their previously onerous 
duties. In our old wooden ships their charge was mainly 
confined to the engines; but with the construction of iron and 
armour-clad ships their supervision has extended from the 
keel and the double bottom to the iron masts. All the improve- 
ments which have been introduced into the latest type of fighting 
ship have been almost exclusively confined to the department over 
which the engineer presides, The sinking of the Vanguard by the 
Iron Duke has shown the supreme importance which attaches to 
water-tight doors and bulkheads and the pumps being kept in 
order, and these come under the charge of the engineer. To the 
duties of the engine-room have been added those of the carpenter’s 
crew; and as the latest addition to a man-of-war, viz., the 
hydraulic loading and training of guns, still further increases the 
responsibilities of the engineer, he may also be said to have had 
the office of gunner thrust upon him. Hence, it is not too much 
to assert that in any future war in which this country is engaged 
victory will tly depend upon the tremendous Titanic forces 
employed, all te skill and resources of those who are intrusted 
with the management of them. 

Now, the engineers complain that while their responsibilities 
have gone on increasing year by year, there have been not only no 
corresponding advantages in pay and rank, but their position and 

in the service have actually grown worse. While the 
engineers of the American navy receive £916 13s, 4d., the 

pay of our chief inspectors of machinery is only £500, It may be 
interesting to compare with the facts of their ition some par- 
ticulars, which will be found in a neighbouring column, as to 
the German Naval Engineers. Again, it is argued that while in 
the American navy again, the chief engineers commence with 
£583 6s. 8d., and receive after twenty years’ service £875, in the 
English navy they commence with £219, and cannot by any possi 
bility, no matter how many years they may serve, exceed the maxi 
mum pay of £421 10s. The American engineers rise from £416 3s, 4d. 
te 6s. 8d. after five years’ service ; the English naval engineers 
with £164 5s., and end with £182 10s. After five years’ 
service the assistant engineers in the American navy receive 
£395 6s, 8d., but the py of assistant engineers in our own navy 
cannot exceed £136 17s. The highest rate of pay of our senior 
engineers is only 10s. per day ; and it appears that the inspectors 
of machinery and senior chief engineers are not allowed to count 
the time served in the junior rank towards increase of full and 
half-pay and retirement, although all other oicers are accustomed 
to count their time from the age of twenty-one. Again, the engi- 
neers complain that their chances of rising in their profession are 
seriously injured by the block which exists in the way of promo- 
tion. At the esent time there are about 800 engineer officers below 
the grade of chief engineer, and the rate of promotion is ider- 
ably below 2 per cent. annum. The officers who are now being 
promoted are from forty-two to forty-five years of age, and have 
served no fewer than twenty-years in the subordinate ranks, 
whereas, it is contended, they e on entry promotion in 
from ten to twelve years; and, as the limit for retirement is fixed 
at fifty-five, it is impossible for them to serve the eleven years full 

y to enable them to count their junior service for retirement, Xc. 
Mestagnation would be remedied by greater inducement being offered 
for the senior chief engineers to retire coupled with an improved 
rate of retirement for senior engineérs who fail to attain the rank 
of chief. This recommendation does not materially differ from 
that which is made in respect of other branches of the service ; 
but the present block, it is urged, would be greatly removed if the 
Admiralty would be guided by the spirit rather than the letter of 
the original com with the engineers, and increase the number 
of chiefs by emp! oying them in smaller vessels, or rather in vessels 
containing engines of less nominal horse-power. This is an aspect 
of the case which has not, so far as we are aware, been previously 
gone into, and we will, therefore, devote a short space to its con- 
sideration, About twelve years ago the Admiralty directed that 
all engines of 200 nominal horse-power and upwards should 
have chief engineers. tq take charge of them, Now, the 
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inal horse-power of an engine is calculated from a cer- vara) > ‘ without further notice, and in the third s 
‘ain formula which depends Sinstealie upon the diameter SOCIETY OF ENGINEERS. vacuum brake was found to be always a long way behind the others 
of the cylinders, and it is used commercially as a criterion 4th October, 1875, in efficiency, Fay’s hand brake occasionally made some apparently 
in the purchase of machinery. A few ‘years since, if an Mr. J. H. Apams, President, in the Chair. good , but when the weight of the train is taken into considera- 


engine developed three times its nominal power on its trial trip it 
was considered satisfactory ; but at the present time a Government 
specification requires all engines to develope at least six times their 
nominal power. Under the old system the price paid was from 
£45 to 50 per nominal horse-power; now from bRo to £90 is 
demanded, so that the mannfacturers can afford to set aside the 
original formula, and construct machinery to work up to the desired 
standard, leaving the nominal horse-power out of the question 
except for the purpose of payment. Let us take an example. The 
Chanticleer has engines of nominal horse-power, working up 
to 739 indicated power ; but while the engines of the Bullfinch are 
only of the nominal power of 160, they are capable of developing 
an indicated horse-power of 985, The difference to the engineers 
is this, that while under the Admiralty regulation of twelve years 
ago the Chanticleer has a chief engineer on rd, the Bullfinch has 
not. The new arrangement which has been entered into with the 
manufacturer is, it is alleged by the engineers, thus a source 
of injustice and hardship, i h as gi of much 
ter power and value than was originally contemplated are now 

placed in charge of jo They contend that as 600 was the full 
power of eng of 2 inal horse-power, when the lation 
was made twelve years ago, chief engineers should be appointed to 
every vessel having an engine of 600 indicated horse-power and up- 
none ft without respect toa standard of computation which has ceased 
to have any scientific value. By this change a larger number of chiefs 
would be required and promotion facilitated, without the necessit; 
of resorting to a retirement. Now the hardship whic 
has been mentioned is rapidly on the increase, and is aggravating 
the position of the engineers. As the old ships become obsolete 
the chief engineers in charge of them are thrown out of employ- 
ment ; and the new vessels by which they are replaced, ‘hou of 
the same and even greater tonnage, and possessing much more 

werful and costly machinery, yet, as their nominal horse- power is 

low the old standard of 200, are not considered of sufficient import- 
ance to have chief engineers. The revolutionary effect, so far as 
the engineers are concerned, of confounding the real power of an 
engine with its nominal power, is, indeed, obvious from the fol- 
lowing list of vessels : 








. Diameter of 
4 of ejlim et cylinders, §=—-N.HLP. LILP. 
‘ : : Inches. 

Chameleon .. Twn ww GO -«o > BD . cece 
Chanticleer .. 2 oo GB ce ce BD wn 0c 
Greyhound .. 2 o BD we oe DW. oe SS 
Myrmidon .. 2 Mea WD... F 

Pembroke .. 2 an & GP cc co Oe 
Perseus 2 418 200 614 
Reindeer 2 414 200 717 
Rinaldo 2 424 200 749 
Serpent 2 45 200 774 
Star oo 2 45 200 576 
Zebra 2 42) 200 772 


Resides the above, there are several paddle steamers which may 
be mentioned in the same tion—the Sal der, the Ante- 
lope, the Argus, the Spiteful, and the Barracouta. When in com- 
mission all these vessels carried chief engineers, but as they are not 
likely to be recommissioned, their places will be filled by such as 
the following :— 





: . Diameter of 
Name of No. of y 
cylinders. N.H.P. 1.H.P. 
ship. cylinders, yale re 
Albatross i ds! ot { = Not given .. 838 
i: ot on @ as! a 32 ww et -w-w 
Bullfinch .. S os ‘ss $23 -- 100 oe .. 985 
Columbine .. 2 38 150 59s 
Curlew .. .* 325 160. 985 
Daring... .. _ a 120 916 
Enterprise .. .. 2 45 160 692 
Fantome - 2 { _— } Not given 975 
Flying Fish.. .. 2 a 120 836 
Growler o &@ > 179 ee 120 696 
Hert... « @ 179 120 696, 
2—27 
Kestrel .. o“é Eee t 100 600 
Lapwing - 4 825 160 2 
Magpie .. os 4 32 160 57 
Nassaues .. w— 2 2 150 755 
Philomel ee 32 160 961 
Plover .. ; Ss ) 160 97 
Ready .. - 4 ee — 100 600 
Rifleman @« ditto 100 600 
Ri love o © 82 160 957 
Rocket .. + 18 120. 632 
Royalist Bis 150 627 
1—38 P e 
Sappho .. ~~ {ic > 120 736 
Seagull .. a 324 160 702 
Swallow » 4 324 160 892 
Sylvia . » Bre 42 150. 689 
tle - 4 18 120 641 
Viper mS 32 160 696 
Vixen ., > ee $2 160 740 
Vulture. . i ee 82 160 889 
oodlark - 4 160 881 


Now, none of these vessels are entitled to carry chief engineers for 
the simple reason that while the real power of their engine is in 
excess of those of the ships which they supersede, their nominal 
horse-power is less. The effect on the prospects of the i is 
obvious, 


Then, again, with reference to the different character of the ships. 
The Pembroke, with its pair of engines, has one chief engineer, 
while the Thunderer, with its 34 engines, has only one. In vessels 
of this class the nominal horse-power of the machinery, indepen- 
dently of that used for a eae the ship, is more than 200, and 
should, it is contended, either have a chief engi to superintend 
it, or a junior chief should be appointed to orm the duty which 
is now done by the senior engineer, as that officer’s embarrassments 
are increased by the fact that he is of the same rank, and in receipt 
of the same pay, as the subordinates whom he has to direct. A more 
circumstantial definition of dutiesisalsod ded. Itoften happens 
at the present time that the engine-room complement of a ship cen- 
sists of six or eight engineers, and two or three artificers, the distribu- 
tion of the work being left to the discretion ef the superior officer, 
whereby much silent grumbling and discontent are caused among 
the juniors. One remedy proposed is to dispense with the services 
of the surplus engineers by the appointment of engine-room 
artificers to act as watchkeepers and to execute the general duties 
of the ship. Plenty of skilled mechanics are to be obtained by the 
inducements of good pay, a comfortable mess — from the ship’s 
company, and a moderate ion in lieu of the always doubtful 
and delusive advantages of nominal rank. This alteration would 

er higher status upon the engineers; and with the increased 

employment of chiefs and the exodus which would be produced by 

the whole time to count for retirement, the obstacle to 

the essional advancement of the engineers would be removed. 
—Times. 














Sourn Kensincton MusEuM.—Visitors during the week ending 
Oct. 16th:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,808 ; mercantile marine and other 
collections, 1475, ‘On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 5 ag Museum, 2120; mercantile 
marine and other collections, . Total, 15,524. Average of 
corresponding week in former years, 14,051. Total from the 


Tue following paper, on ‘Government Brake Trials,” was read by 
Mr, Thomas Maude :— 

It is not intended in this ae to give a detailed account of 
the way in which the so- ernment brake trials were car- 
ried out, as doubtless most of the members of this Society are 
familiar with the manner of conducting them. The object is rather 
to brin forward some observations on the practical use of the 


rey 





various brakes and to consider the f brakes 
generally. It may, however, be well to state that the Koyal Com- 
mission now employed in collecting evidence on the cause of rail- 
way accidents, and the means for diminishing, if po rere the 
frequency of them, asked the Railway Companies’ iation to 
assist them in making some experiments with continuous brakes. 
The result of this request was that the Midland Congeny steed 
the up-line on their Nottingham and Lincoln branch, between 
Newark and Thurgaton stations, at the disposal of the commission. 
The experiments were carried out under the direction of Mr. 
Edward Woods, acting for the Accidents Commission, and Colonel 
Inglis, R.E., on behalf of the Board of Trade. The Duke of 
Buckingham, as president of the Accidents Commission, also took 
an active part in the directions. The proceedings began on the 
morning of Wednesday, the 9th of June, and were not completed 
until the following Wednesday, when the experiments were brought 
to a close with the weighing of several of the competing trains at 
Derby. The several railway companies represented were :—The 
Caledonian, the Great Northern, the London, Brighton, and South 
Coast, the London and North-Western, the Lancashire and York- 
shire, the Midland, and the North-Eastern. The brakes under 
trial were :—Barker’s hydraulic, Clark and Webb’s chain, Clark's 
hydraulic, Fay’s hand, Smith’s vacuum, Steel and McInnes” 
Pp tic reaction, Westingh ’s automatic, and Westinghouse’s 
vacuum. Barker's hydraulic brake was fitted to a Midland train 
of two four-wheeled vans with single wood blocks, and thirteen 
four-wheeled iages with double cast iron blocks. The engine 
had four coupled wheels 6ft. 8in. diameter each with double blocks. 
The cylinders were 17in. diameter, 24in. stroke. The tender was 
six-wheeled, with single wood blocks applied by hand. Clark and 
Webb's chain brake was fitted to a London and North-Western 
train of two six wheeled vans with double cast iron blocks applied 
by hand only, and thirteen six-wheeled carriages with double cast 
iron blocks on the end wheels only. The engine had four wheels 
coupled, 6ft. 6in. diameter, without brakes ; cylinders 17in. diame- 
ter, 24in. stroke. The tender was six-wheeled, with single wood 
blocks applied by hand. Clark’s hydraulic brake was fitted to a 
Mi a 7a the brakes were reeling gy to the oy — oo 
riages only, the ements bei e same as for an 
Webb’s chain brake. The engine and tender were similar to that 
fitted with Barker's hydraulie brake, but the coupled wheels had 
only single blocks. Fay’s hand brake was fitted to a Lancashire and 
Yorkshire train of two vans and thirteen carriages, all four-wheeled, 
with single wood blocks. The engine had four coupled wheels 5ft. 
9in. diameter, with cylinders 15in. diameter, 22in. stroke, without 
brake. The tender was six-wheeled, with single wood blocks ap- 
lied by hand. Smith’s vacuum brake was fitted to a Great 
Northern train of two six-wheeled vans, with single wood blocks 
and two four-wheeled and eleven six-wheeled et one of the 
four-wheeled with single wood blocks, the remainder of the car- 
riages with single cast iron blocks. The engine had single driving 
wheels 7ft. diameter, cylinders 17in. dismeter, 24in. stroke, without 
brake. The tender was six-wheeled with single wood blocks. 

Smith’s vacuum brake was also fitted to a North-Eastern engine 
which had four coupled wheels 4ft. diameter, with cylinders 17in. 
diameter, 24in. stroke, with single wood blocks on the driving 
wheels. The tender was towheaed with single wood blocks. 

Steel and McInnes’ reaction brake was fitted to a Caledonian 
train of two four-wheeled vans with single wood blocks applied by 
hand only, and five carriages with single wood blocks, the remaining 
eight carriages having single iron blocks. The engine had four 
coupled wheels 7ft. diameter without brake, the cylinders being 
17in. diameter, 24in. stroke. The tender was six-wheeled with 
ingle wood blocks, applied by hand only. 

Yestinghouse’s automatic brake was fitted to a Midland train 
consisting of two four-wheeled vans with single cast iron blocks, 
and twelve carriages with single cast iron blocks, and one iage 
with double cast iron blocks. The engine was similar to the other 
Mi ines, but its led wheels were each fitted with single 
cast iron blocks. The tender was six-wheeled, with single wood 
blocks which could be applied either by hand or by the air brake. 
Westinghouse’s vacuum brake was fitted to a London, Brighton, 
and South Coast train of two four-wheeled vans with singie cast 
iron blocks, and thirteen four-wheeled carriages, also with aingle 
cast blocks. The engine had single driving wheels 6ft. in. 
diameter, the cylinders being 17in. diameter, 24in. stroke. The 
driving and trailing wheels were fitted with wood blocks which 
could be applied either by hand or by steam. The tender was six- 
wheeled, with single wood blocks ied by hand. The experi- 
ments carried out were as follows : ) Trains by ordi 
tender and van brakes applied by hand only. (B) Trains stopped 
by guards applying tender, van, and continuous brakes. (C) Trains 
stopped by driver or guards applying all brakes under their control, 
but no sand being used. (D) ins stopped by drivers, or guards 
using all available means of stopping, including reversing engine 
and the use of sand. (E) Trains sto; b s at rear on re- 
ceiving a signal communicating with driver. (F) Trains stopped 
by guard at rear applying brakes, the driver merely shutting off 
steam, on feeling the brake resistance. (G) Trains stopped by 
engine and tender brakes only, or where there were no engine 
brakes, by the driver reversing the engine. (H) Experiments with 
trains parted in the middle. (I) Experiments with trains at rest 
to ascertain the times required to epply the brakes. (J) rh 5 
ments to determine the resistance of engine and tender. (a) No 
brakes being used. (b) Tender brakes only being applied. (c) 
Tender brakes applied, and engine reversed, or engine brake used. 
(K) Experiments to determine the resistances of trains. (L) Ex- 
periments with wheels (a) skidded ()) unskidded. In comparing 
the relative efficiencies of the different brakes as determined by 
these trials, experiments B, C,D, E, and F, only need be taken 
into consideration, as in the remainder the stops were not affected 
by the continuous brakes. The annexed tables give the iculars 
of these five experiments :—Column 1 shows the weight of the 
trains respectively ; column 2, the speed in miles per hour at the 
time the signal for the application of the brake was given ; column 3, 
the amount of energy in the train at that time in foot-tons ; 
column 4, the number of seconds required to bring the train to a 
stop from that time; column 5, the distance required for the same 

urpose in feet ; column 6, the work performed by brake in foot- 
5 per second ; column 7, the work performed by brake in foot- 
tons while running one foot. 
The figures in these tables are taken principally from those given 








express trains now run by the leading com: 
hardly be compared with the other brakes tried, d as it 
does entirely on the physical strength of the brakesman for its 
ag Among the remaining viz., Clark and Webb's 
chain, Smith’s vacuum, and W: ouse’s automatic, without 
doubt the best stops were made by the Midland train fitted with 
Westinghouse’s automatic brake. The Westinghouse automatic 
brake has been described in a previous paper read before this 
Society, and 4 perhaps, — the complication of some of 
its parts and the ity by which those parts are made to do 
their work and as a whole give the results they do, a second 
description of it might not be out of place, the space required for 
that would exceed the limits of this paper, and the auther feels 
obliged to confine himself to a few remarks on the results of the 
experiments and the practical working of this brake. 
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Table .—Experiment B. : L 2. 3. 4 5. | 6 7. 
Barker's hydraulic.. .. ..| 210} 49°5 | 17220, 34 (1628) 506°410°5 
Clark and Webb's chain ..| 241) 49°5 | 19844 31 1384) 640° 14-3 
Clark's hydraulic .. .. ..| 198} 54°65 | 19681! 21 1070) 937-218-4 
Fay’s hand «+ se « «+! 187) 48°5 | 14604) 24 1016) 608°4 14-4 
Smith's vacuum .. .. ..| 258} 47°5 | 19608) 28 (1200) 700° 16-3 
Steel and McInnes’ +» eo! 197) 49°5 | 16236) 46°252135 351° 7-4 
Vestinghouse's automatic ..| 203) 56° 21882, 22 |1020) 963°3 20-9 
Westinghouse’s vacuum ..| 204) 54°5 | 20347| 46°5 (2200) 398-9 9-2 
Table Il. —Experiment C. : 
Barker's hydraulic.. .. :| 210) 451° 18081; 32 (1549) 565° 11°6 
Clark and Webb's chain ../ 241) 47°5 | 18392) 29 ‘1337) 634°213-7 
Clark's hydraulic .. .. ..| 198) 52° 17790) 22°75 1212) 782° 14°6 
Fay’s hand ++ +e ee «ef 187) 44°S | 12379) 27°5 (1165) 452°1 10-6 
Smith's vacuum .. .. ..| 262) 49°5 | 21607) 20 |1448| 748°] 15 
Steeland McInnes’.. .. ../ 197] 49°S | 16236) 34°25 1603) 491°510°1 
Westinghouse’s automatic ../ 203} 52° | 18319} 19 | 913) 964°1 20 
Westinghouse’s vacuum. ...| 204) 52° 18319) $4°5 1728) 531° 10°6 
Table 11],—Experiment D. : | 
Barker's hydraulic.. .. ..| 210) 50°75 | 18081] 25 [1116 723° ‘17- 
Clark and Webb's chain ..| 241] 46°5 | 17875) 22°25) 979) 781°917-7 
Clark's hydraulic .. .. ../ 198) — —/—-irj|—i- 
Fay’shand ., .. .. ..| 187] 45° | 12866) 22 = oe. 18°8 
senntt hh? nol § 43° 15738, 20 786°9 18° 
Smith’s vacuum .. .. ..| 258 i: 17750, 22 | 9201 807° 19°5 
Steel and McInnes’ +» «| 197] 49°5 | 16235) 24 (1135) 676°514°2 
Westinghouse’s automatic ..| 203) 52° 18319 18 | 840/1017°720"1 
Westinghouse's vacuum _..| 204) 49°5 | 16728) 31 1548) 6839°610°S 
Table IV.—Experiment E. : 
Barker's hydraulic.. .. ..| 210) — = _—-j—| -—i— 
Clark and Webb's chain ..| 241) 50°75 | 20812) 2475 1086) 840°8 19°1 
Clark's hydraulic .. .. ..| 198] 50°75 | 17347; 27 (1420) 642°512°1 
Fay's hand oo ++ s+ oof 187] 45° | 19865) 27 | 476°511°7 
Smith’s vacuum .. .. ..| 258) 48°5 | 16408) 24°5 |1038) 669°615°8 
Steel and McInnes’ .. ..| 197] 46°5 | 14216 21 | 970) 677° 14°6 
Westinghouse’s automatic ../ 203) 48°5 | 15935, 22 (82) 724° 14°7 
Westinghouse’s vacuum... 204) 49°5 | 16728 31 1517) 539°6 11° 
Table V.—Experiment F. : 
Clark's hydraulic .. .. ..| 198] 49°5 16236 28°56 1315) 569° 12°3 
Clark and Webb's c! --| 241) 39°5 12680 18 600) 704°421°1 
Fay’shand .. .. .. ..| 204) 43° 11407; 31 |1200| 368°0 9-4 
Smith’s vacuum .. .. ..| 258) 43° 15738) 23°25 L088) G77" 14°4 
Steeland McInnes’ .. ../ 197) 48°5 15464) 21 1 736°410°2 
Westinghouse’s automatic ../ 203} 40°5 | 11104) 16 | 600) 694° 18°5 
Westinghouse’s vacuum ../ 204) — _ —-_|i—-|- — 





It will be seen on referring to the tables, that in column 6 this 
brake stands first in order of merit in Tables L., II.. IIL, second in 
Table IV., and third in Table V. In column 7 it stands fist in 
Tables I, II,, III., third in Table IV., and second in Table V. 
The results of the two last tables will, however, be noticed further 
on. It seems to owe this superiority to the quickness with which 
the brake blocks are brought into contact with the wheels. In all 
the other brakes as Steel and McInnes’, arid to a certain 
extent Clark and Webb's, the motive force, so to speak, has to 
be erred from the engine or vans, along the length of the 
train, before the blocks begin to feel it, but in both these air pressure 
brakes the force is ready at every a. to be applied, so long 
as the isite p is maintained at theengine. But it seems 
questions le whether in actual everyday practice it will not be 
ound very difficult to maintain this pressure with certainty, for it 
must be remembered that it has to be continually maintained the 
entire length of the train in the pipes and reservoirs, whether the 
brake is on or off, and any leakage in either, or the bursting of one 
of the connecting hose, would apply the brake all through the 
train, and such or burst hose would have to be made good 
before the brake could be taken off and the train proceed on its 
journey. It must be remembered too that any once esta- 

lished in the system is going on continually, whether the brakes 
are on or off, and in a long train made up, as many of our main 
line trains are, of twenty coaches or more, with necessarily as 
many hose ee) vd it seems almost a certainty that there must 





yt ye eee pe he — — the ~ agro — i y 
ost contin’ ing of the air pump. in, great deli- 
—_- of the whole of the machinery of this brake, the triple valve 
with its springs and dia) the i i hose i 


and the complicated donkey engine and air pump, must all d 

more care and attention than they are likely to meet with at the 
hands of the cleaners and fitters gen found in the running 
sheds, even at our large termini. It is utely that a 
train brake should be as simple as — in its m i 

and we must not allow this = icity and durability to give way 
to any slight advantage in quickness of action the brake may 


Referring to the Westinghouse automatic brake, the committee 
of the American Railway Mechanics’ Association write as 
follows :—‘‘ The question arises whether the automatic brake re- 
ferred to, with its delicate and somewhat complicated valve 
arrangement, will, on account of its merits, supersede the old 
Westinghouse brake, or similar air brakes. Will the advantages 
in point of safety and reliability over the style of brakes referred 
to be such as +o warrant its adoption generally, and the cost of its 
maintenance in perfect order?” Again :—‘‘ Comparing the old 
brake with the improved automatic, it is probable that on a large 
majority of the passenger running on the roads in tuis 
country, the W: 





in THE ENGINEER and Engineering newspapers, with the Pp 
of those in column 7, which are not given in those papers, altho 
of very great importance in the consideration of this subject. 
these trials the brakes e imented upon may be divided into 
four systems. First, the hydraulic represented by Barker’s and 
Clark's ; second, the air-pressure, as in Steel and McInnes’, and 
Westinghouse’s automatic ; third, the vacuum, as in Smith’s and 
Westinghouse’s ; fourth, the mechanical power, viz., Clark and 
Webb's, and Fay’s. It will be noticed on examining the foregoing 
tables, that no one system has proved itself superior to the others 
to any great extent, but that it is in the individual excellence of 
d that the superiority if any one particular brake consists. 
r’s hydraulic brake was found soinefficient that it was not experi- 
mented with in the last two trials under consideration, whereas 
Clark’s hydraulic brake did fair work whenever it was tried, though 
not equal to the work done by other systems. In the air- 





of the Liuseum, 14,612,958. Patent Office Museum, 
Total number since th 7 
(12th May, 1868), 3.278, 43" opening of the Museym, free daily, 


brakes, again, Steel and McInnes’ re-action brake may be dismissed 


estinghouse, as now in general use, will give, on 
the whole, better satisfaction than the im: ed automatic brake, 
on t of its simplicity ae with the other.” And yet 
the same report says of the old inghouse brake—-‘‘ The West- 
— brake is not considered ect as yet.” And again, 
- Sepemeete have been made in the valve motion, yet, owing to 


its delicate ions, objections are urged and a desire expressed 
Son's tiaee Senne sabtb gn serene than that heretofore used.” 


If, then, the American railway companies, 

the longest experience with these brakes, prefer the old Westing- 

house to the new, but yet are not satisfied with the former, now 

is the latter likely to meet the requirements of this country? 
(To be continued.) 





Ir is reported that the Pacific Mail Company have agreed to sell 
their line from Yokohama, Japan, to China, with four 





of its smaller steamers, for 700,000 dols. t appears to be certain 
that negotiations have heen in progress, 
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LURMANN’S CLOSED HEARTH SYSTEM. 
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In the accompanying engraving we illustrate the Liirmann 
closed hearth system, recently referred to at some length in our 
columns. The drawing shows a horizontal and a vertical section 
of a blast furtiace hearth, also elevations of the tapping-hole and 
of the scoria-outlet arrangements, part of the latter being drawn 
on a larger scale. The hearth is circular, having no forepart or 
forehearth. Of the seven tuyeres shown only four are to be used 
regularly; the three others serve as reserve tuyeres, and have to 
be used for the adjacent tuyeres in case the blast has to be 
taken off the main tuyeres. The tuyere over the tapping-hole 
should be used only when the tapping-hole is long. 

The scoria-outlet is placed in this drawing at the back of the 
furnace, but may, of course, be p! wherever it is most con- 
venient. It is, however, M. Liirmann maintains, not practical to 
place the tapping-hole and the scoria-hole close together, as 
thereby both holes become less accessible, and the work to be 
done becomes more difficult. Neither would it be so easy to 
keep the surroundings of them neat and clean. If, therefore, it 
be possible to draw the slag at the side or the back of the fur- 
nace, it should be done, as then the working of the slagging-hole 
will not interfere with that of the tapping-hole. The scoria-block 
is placed 2ft. 10in. from the bottom of the hearth, and lft. 3in. 
below the centre of the tuyeres. As stated before, these dimen- 
sions have given good results, and should be adhered to. The 
opening in the wall of the hearth for the slagging arrangement 
is 20in. by 274in., with plain cast iron plates C at the top. In 
this opening a plate-box A, called the scoria-plate, is placed, the | 
back of which is flush with the inside wall of the hearth. The | 
scoria-plate measures 25in. by 16fin.; it may, therefore, when 
n:cessary, be easily exchanged, as the opening in the wall is 2}in. | 
higher and 3}in. wider. The space left between them is care- 
fully filled up with fire-bricks. 

In the scoria-plate a circular opening for the scoria-block is | 
left, over which a slot-bar is fastened by means of two screws. | 
These are made of brass to avoid their being rusted in. They | 
can easily and quickly be taken out by means of a box-spanner 
with a long handle. A strong wrought iron drop key in this 
slot-bar holds the scoria-plate in its proper position. Besides the 
round hole for the scoria-block, there is in the scoria-plate 
another opening 43in. by 23in., which is in ordinary working 
closed with clay. Through this opening the slag is drawn, when 
for some reason or other it will not flow through the scoria-block. 
This opening is also useful for facilitating the exchange of the 
scoria-block by inserting a bar with a hook at the end, by means 
of which the block is pulled out, after the drop key has been 
removed. 

The scoria-plate A weighs about 6 cwt., and costs about £6. 
The scoria-block B is made of bronze, like the blast tuyeres. 
It is claimed that such scoria-blocks are more durable than if 
made of cast or wrought iron, being more effectually cooled by 
the water. They are also cheaper than the cast iron ones. The 
latter weigh about 150 1b., and cost about 30s. each; when old 
they fetch about 4s., so that the actual cost of each block is 26s. 
The bronze blocks weigh about 25 lb., and cost about 41s., 1s. 8d. 
per lb.; when old they will realise about 25s.,.1s, per lb., the 
actual cost being therefore only 16s. for the more durable block. 











The scoria-block has, like the blast tuyeres, wrought iron inlet 
and outlet pipes screwed into it. 
The slag-run before the scoria-block is formed by two cast iron 
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plates, 34in. by 9in. by lin., being placed 1}in. from the sides 
of the opening in the wall. is ldin. space is left empty 
for the purpose of admitting cold water into it when that is 
found necessary. Into the space between the two plates fire-clay 
or loam is rammed up to the lower part of the scoria-hole. This 
will suffice for ordinary slag from one casting time to the other. 


| If, however, the slag be very thin and hot, so that it soon cuts its 


way through the fire-clay bottom, and even into the fire-bricks of 
the hearth walls, the bottom has to be renewed once within that 
time, and water must be admitted into the ljin. space between 


| the plates and the wall to keep the bottom cool. Another pre- 


ventive is the placing of a piece of limestone before and under- 
neath the scoria-hole, as limestone is not easily dissolved by slag. 


| During the preparation of a new bottom between the two plates, 


the blast need not be taken off or slackened ; it is sufficient if a 


| round bar be put into the scoria-hole. 


The hooping of the hearth, as shown in the drawing, has been 
found to be very efficient. It passes under the tapping-hole low 
enough that it may not be touched by the iron, in case it boils 
before the tapping-hole. The horizontal plate at the top of the 
tapping hole opening is kept full of water. The vertical plate, 


| called the tapping-hole plate, is only to be put in when the tap- 


ping-hole becomes shorter than 8in. This plate is then to be 
connected with the water-main. Should this rather feeble cool- 
ing by the plate be insufficient, then a dam of clay is made before 
the tapping-hole after casting, and according to the degree of 
wear, water is kept before the tapping-hole more or less long. 
The water must in any case be removed from the front of the 
tapping-hole one and a-half hours before the casting time, to 
prepare the metal run and to dry it thoroughly. 

If this kind of cooling be also not sufficient, the tapping-hole 
plate is taken away altogether, and a | | shaped bent 
wrought iron gas pipe is placed close under the horizontal water- 
cooled plate, and also close to the fire-bricks. The gas pipe is 
bent to fit the depth and width of the tapping-hole opening, and 
is provided with a number of small holes about jin. apart. After 
the casting this pipe is connected with the water main, and the 
water squirts then against the fire-bricks. The water is collected 
before the tapping-hole by means of a dam across the metal run, 
and is thence drawn off in such a manner as not to touch any 
other part of the run. At least one and a-half hours before the 
casting time the water is taken off the bent gass-pipe, the metal 
run re-made, and thoroughly dried. As a rule, this operation 
need only to be repeated two or three times ; the tapping-hole 
will then be long enough again. 

The manner of fixing the blast tuyeres, as shown in the 
drawing, is recommended strongly by Herr Liirmann. The 
water cooled plate-boxes, into which the bronze tuyeres are 
fastened, prevent the slag from breaking through in the proximity 
of the tuyeres. The tuyere can be exchanged in a few minutes 
without the assistance of a bricklayer, and is always placed in 
the same position, and in the same direction. Such plate-boxes, 
like those for the scoria-blocks, last fur many years. 

The tuyeres are only 15}in. long, and extend into the hearth 
124in., thereby the walls of the hearth are excellently well pre- 


serv 

is arrangement has, amongst others, been adopted at 
‘Marien-Hiitte at the furnace No. V., which was blown 
in on the 8rd February, 1872, The results obtained are very 
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good ; up to now, 1875, no plate-box has been removed, all the 
tuyeres are still in their original positions, and there was only 
once a small breaking out of slag at the side of one of these 
boxes, but no breaking out of iron; and all this though the 
furnace works with six 3}in. nozzles and 44 1b. pressure of blast. 








REVIVAL OF PLUMBAGO MINING IN 
ENGLAND. 
(From our Correspondent.) 

Most of your readers must have heard of the celebrated and 
ancient Borrowdale plumbago mines, and will be aware that it was 
to the fact of being formerly manufactured exclusively from the 
material derived from these mines, the finest and purest quality 
in the world, was due the reputation of the famous Cumber- 
land pencils. A number of years since the mines were closed, and 
it was ery that this was merely in accordance with the usual 
custom, which was to close them when a sufficient quantity of 
plumbago had been extracted to supp! the country for a certain 
period, and re-open them at the en +d that time. As, however, 

| when the supply was used up the working of the mines was not 
|i d, the ion got abroad that they were exhausted, and 
| a letter appeared in the Times, some years ago, which gave addi- 
| tional strength to this suppositi The pposed 
| occasioned considerable regret on t of the e g scarce- 
ness of plumbago, Russia, Germany, and Canada being about the 
| only other countries where it is found, and because cil manu- 
| facturers were driven to the alternative of importing at great 
| expense from those parts of the world a material of vastly inferior 
| quality, which, unlike the Borrowdale deposit, requires to undergo 
|a process of refining to prepare it for use. have now the 
pl of ing to your readers the fact that the mines, 
which have remained ck 


for so long a period merely in conse- 
quence of private legal difficulties preventing their being worked, 
so far from having been exha 








circumstance 
i 








» are being re-worked, with 
results which promise the renewal of plumbago mining in this 
country on a more extensive scale than it has ever hitherto been 
conducted. About two years ago the mines were leased 
from the owners by Mr. William Salmon, F.G.S., of Flan 
How, Ulverston ; . A. B. Salmon. solicitor, of Ulverston; 
Mr. James Barratt, of Borwick Lodge, Ambleside; and Mr. 
John 8. Saurey, of Ulverston; and since that time vigorous 
operations have been going on, with a view to their development. 

ithin the last few days a quantity of aap has been dis- 
covered, equal in extent and value to the finds by which such 
immense sums of money were realised during the working of the 
mines many years ago, and operations are now proceeding busily 
for the extraction of the material, tons of which are — 
pared for the market. The plumbago is being discove: in 
masses of huge dimensions, one of which I have seen, which is of 
the uncommon — of 40lb. The manager of the mines, 
Mr. Dixon, who has been connected with them since he was a boy, 
and who was preceded in the m: ment by his father and grand- 
father, declares that he never in his experience saw or heard of 
such a promising find as has now been brought to light. The 
mines are situated in the romantic valley of Leathwaite. The 
locality has been celebrated in poetry by the immortal Words- 
worth, and is well known to many of our distinguished ewer 
who have painted some of its most enchanting views, rend 
more stri the ificent yew trees for which the neigh- 
bourhood is famed, one of them England, and 
having a erence of 21ft. On the royalty there is also a 
stone, which is said to be nearly, if not quite, equal in size to the 
celebrated “ bowder ” stone. 
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os”, manor of Borrowdas former tas ved, y. te THE PATENT JOURNAL. “for ether purpone, Joh Alleyne Bosworth, Humberstone, Letosster: 


‘Abbott of Furness, up to the dissolution of the monasteries 
Henry VIIL, when it became the of the Crown, and 
remained so until James I, sold it to William Whitmore and 
James Verdon. Sir Wilfred Lawson, Knight of Isel, and several 
others parchesed the manor two years later—that was in 1615. It 
is d in a document commonly known as the great deed of 
Borrowdale, as conveying all royalties with the exception of black- 
lead. There are two traditions existing—one re ting that 
the mine was disclosed by the up ing of an old ashetree by a 
violent breeze; the other, more romantic in its nature, all 
that two young lovers were sitting amongst the branches of an old 
ash tree, which, being unequal to their weight, broke, and at the 
roots upheaved the plumbago, and from that time the mineral was 
searched for at this spot. Camden, the historian, devotes a little 
8 to describing it, saying, ‘‘In this parish of Seatoller Fell is 
the famous mine of blacklead or wadd, a mineral very scarce else- 
where to be met with. It is a mineral earth or shining stone, 
which painters use in drawing their lines and shading the pieces 
in black and white.” Robinson, in his history of Westmoreland 
and Cumberland, speaking of this mineral says: ‘* The ore is more 
valuable than copper, lead, or iron. The mine itself has been 
worked for centuries, from as early as 1644, by Sir John Banks, 
and the mine has ever since remained in the ion of his 
descendants. A vast deal of money has from time to time been 
expended in driving levels into the hill containing the mineral, 
and yet from none of these have any cross cuts been made of any 
jmportance where the plumbago occurs. The mine is worked by 
eight stages, thirty veins, eight pipes, and four great sops, 
bunches, or cells, of the wadd or plum , a8 it is usually called.” 
The produce of the mine was so valuable as to necessitate special 
legislation to insure its protection; indeed, some of the miners 
themselves were so. unprincipled as to engage nightly for years 
in making a subterranean passage by which they might secretly 
despoil the mine and enrich themselves. In the twenty-fifth year 
of the reign of George IIl.—1755—an Act became law, by which 
“any persons found stealing the lead should be committed to 
prison for one year, and be publicly bang ay by the common hang- 
man, or, at the discretion of the judge, transported for seven 
years, and if they returned before the expiration of that time they 
should be put to death.” 

This Act was not repealed until the reign of Geo. III., when the 
Legislature probably were of the opinion that the mines had b 


Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 
2857. The production of a new or improved Unwoven Fasnic, George 
orkshire.—8rd A 1875. 


Hirst, Hebblethwaite, Huddersfield, . 

2911. A new or tpn Disivrecrant, Edward Griffith Brewer, 
-lane, unica’ essieurs Egasse and 

—18th August, 1875, 


—A comm tion from M 
Co. 
3013. An improved Compounp Materia for Packine for Vatves, William 


Hi Hornsby, Portland-place, Lon: 
3015. Improvements in the manufacture of 81zz known as “‘ PaREMEN- 
ting,” Henry Bernoulli Barlow, Manchester.—A communication from 


Eugene Torlotin, Paris.--27th A , 1875. 

3051. Improvements in MANUFACTURING P1aNororTEs to transpose the 
keyboard, keys, and action one or more notes either above or below 
concert pitch, William Robert Norminton, Cavendish House, Towns- 
hend-road, London 

8059. Impr ts in P: apuy, Edward Thomas Hv 
lane, London.—A communication from Adolf Hommel, 
—Blst August, 1875. 

3085. Improvements in the Means of Communication from PassENGERS 
to Guarps and Drivers of Trains, and in apparatus employed therefor, 
Thomas Hustwith Richardson, , Yorkshire, and Alfred Moffat, 
Mirfield, Yorkshire. 

8087. Improvements in MiLLs applicable for Grivpinp Grams and other 
produce, Santo , Vienna, Austria. —2nd , 1875. 

$117. An improved Insecror for SurpLyusc Water to Bowers, Alfred 

bert Dixon, Sheffield, Yorkshire.—A communication from Hubert 
Rougy, Rue Goffart, Bruxelles, Belgium.—6th September, 1875. 

$139. A new or improved Process for LeaTnerisinc Parser, CLoTH, or 
any fibrous material, Henry Kellogg, Milford, Connecticut, U.8.—7th 
September, 1875. 

a | Impr its in apparatr pag wigan +4 song Assent Wane 
of wagons, corves, carriages, and other v: , JO , Wyke, 
Bradford, Yorkshire. 

7. Improvements in yn for Supr.yinec Fue. to Steam Bor_er 
and other Furwaces, Ro! Newton, Lower Providence Mills, Keighley, 

Yorkshire.—9th September, 1875. 


Chancery- 
anau, Prussia. 











we vements in ARCHITECTURAL and Soa ———— 
including modes, m , and materials for carrying 
same into effect, Thadd Evatt, Gl ster-gardens, Hyde Park.— 





18th September, 1875. 
3309. Improved re for 8:GNALLING or CommuNICATING between the 
ngers, vers, and guards of railway trains, Charles Stewart, 
slington. London.—22nd September, 1875. 
8321. Improvements in SicNaLLixo Apparatus for Rattwavys, John Gil- 


eir, es Peckham, Surrey, and Arthur Charles 
Morgan, East Dulwich House, Peckham Rye, Surrey. 
333. Impr in the facture of Brooms and BrusHes and in 





exhausted, and consequently that it would be a cruel thing to 

unish any one who might casually pick up a piece of the mineral 
ee amongst the débris. In order to show the value of the mine, 
I may mention that in 1778 no less than 417 casks, containing 
70 lb. each, of the best quality of blacklead were obtained from it, 
which, calculated at 30s. per lb., would amount to £43,785. Besides 
this yield of the finest qu , quantities of the coarser mineral were 
found. There were no other openings of the mine in ten years, up 
to 1788. In 1812, at Winkle’s Pipe, at the meeting of the veins, 
the sop of wadd was discovered that gave a yield of 87 casks of 
the best — blacklead suitable for pencils, and 495 casks of the 
coarser mineral, in all 582 casks. The 87 casks realised £24,360. 
The pipe was worked to a depth of 64 yards, 

Notwithstanding the stringent Act of Parliament previously 
quoted, lead found its way to Keswick. The Jews attended the 
George Hotel, Keswick, regularly to buy the blacklead. The 
mining owners, to protect themselves, sent all their blacklead to 
the warehouse in London, where it was sold monthly. Thus, any 
offered for sale in the country, must have been procured dishonestly 
except it were scattered pieces, which, not unfrequently, were 
found in the beds of streams after floods had washed them down. 
In August, 1800, a house was built over the entrance of the mine, and 
armed men guarded it by night. The miners, on quitting the 
shaft, were carefully potty fear that they might have pieces 
of wadd hidden about their persons. The casks containing the 
mineral were placed on pack horses, and escorted by men armed 
with blunderbusses, all the way to Kendal. Here the casks were 
a sony in wagons, and dispatched to London without the escort, it 

ing presumed the value of the contents of the casks would be 
unknown, and the wagons were left to take their own chance of 
being conveyed to London without molestation. The mines were 
worked very successfully from 1800 to 1803, and they were then 
closed until 1809. Work continued during that and the following 
year, but only a small quantity of the mineral was found. In 
1803, £3795 were inve: in the working of the mine, and the net 
profit realised was £92,690. 

In 1804, no less than £19,924 was invested in the working of this 
mine and the net profit reached £118,875. The mineral was sold 
onal at 35s. per lb, 

The plumbago has been found embedded in a stratum of rock, 
of a formation which is known to exist nowhere else in the United 
Kingdom. The presumption is, therefore, that Borrowdale is the 
only part of Great Britain where similar material exists. The 
lessees of the mires contemplate, I understand, the erection of 
large pencil works, so that we may again anticipate those pencils 
coming into general use, for the superior quality of which Cumber- 
land has been so renowned. I congratulate the enterprising 
gentlemen who have thus not merely commenced an undertaking 
which is likely to prove most remunerative to themselves, but have 
also revived what was supposed to be an extinct British industry. 








ENGINEERING Society, Kine’s Co.Ltecr, Lonpon.—A meeting 
was held on Friday, Oct. !15th,Mr. E. W. Anderson, vice-presi- 
dent, in the chair, and the minutes of the previous meeting having 
been read andjconfirmed, Mr. Crompton read a paper on “‘ Railway 
Time Tables.” The author began his paper by treating of railway 

punctuality as ted with and giving rise to accidents, He 
also looked for the cause of this unpunctuality as originating in the 
“time tables.” He next disc the reasons for and against the 
making of stations at the top of inclines ; and then proceeded to 

ider an pare the fastest trains on each separate line 
running from London, making a few remarks on each. A discussion 
followed in which Messrs. Pollock, Kirkman, Little, Strange, and 
Mackworth took part. The chief object of the gentlemen who 
spoke seemed to be to show the error of certain statements made 
by the author, and the opinion given by him, as to the desirability 
under certain circumstances of having six lines of rail where the traffic 
is large, formed the chief object of attack. Mr. Crompton replied, 
and the meeting adjourned, after a vote of thanks Hey a passed 
to Mr. Crompton, at 4.50 p,m. 

BRUSSELS INTERNATIONAL EXHIBITION.—The regulations for 
British and Colonial exhibitors at the International Exhibition and 
congress to be held in Brussels in 1876 are now issued. The 
Prince of Wales is the hon. president, the Duke of Cambridge is 
the hon. vice-president, and the Lord Mayor is chairman of the 
London committee. The exhibition will be opened on the 15th of 
June and close about the Ist of October. Nothing will be 
admitted except articles which come within the limits of the pub- 
lished classification, and are “ distingui by merit, interest, 
or superiority of some kind.” Each exhibitor will receive a 
diploma, ing that the honour of admission to the exhibition 
has been obtained. An international jury will make the awards. 
Foreign contributions will be free from custom’s duties, unless 
they are sold. An official general catalogue will be published in 
French, fagpther with a special official catalogue of the British 
exhibits, ices may be attached to the articles exhibited, and 
pall portable articles, euch 00 can be 1 diately 1 i, may 
be sold and removed at any time from the 4 Acharge wi 
be made for space occupied, the minimum being ¢ All articles 
intended for exhibition must be delivered before the Ist of May. 
The exhibition will be confined to inventions and apparatus 
bearing upon public health and public safety, and it is intended 
that the ss and the exhibition should be complementary to 
each other, the congress discussing the apparatus and processes exhi- 
bited, and maxing public trials of these appliances in certain cases, 




















Pp or hinery to be ewployed therein, Jesse Ascough, Hands- 
worth, Staffordshire.—23rd September, 1875 

3378. Improvements in Locomotive Tramway Carriaces, and in the 
locomotives in connection with tramway carriages, Gustavus Palmer 
Harding, Old Jewry, London. 

3375. Improvements in the Cosstruction of Prisons and other Bur_ptnes, 
and of alarm attachments to be employed in connection therewith, 
Frederick Harris, Southampton-buildings, London. —A communi- 
cation from James Bartholomew Cook and James Wilson Heath, Mem- 
phis, Shelby, Tenessee, U.S. 

$377. Improvements in RerriceRaTors or Structures for PRESERVING 
PeRisHABLE ARTICLES, Ignazio Allegretti, New York, U.8.—27th Sep- 
tember, 1875. 

3379. Impr ti y or app 
CoLour to Yarns or THreaps, Robert Ferg \ 

oo. Pea in Crxper Sirrers, Charles George Poupard, Strat- 

Essex. 
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3383. improvements in apparatus for Ciippinoc or SHearive Harr from 
horses or other animals, Charles Courtois, Rue Ste. Appoline, Paris. 

3385. Improvements in Burton Fasteners, W: m Henry Heath, 
Bishopsgate-street Without, London.—A communication from Zillah 
Young, Philadelphia, U.8. 

3387. oy in Heatinec Apparatus for domestic and other pur- 
poses, William Robert Lake, Southampton-buildings, London.—A com- 
—— from Albert Hale Mershon, Philadelphia, U.S.— 28th Septem- 

, 1875. 

8391. Improvements in ApvustaBLe Covers for vehicles and boats and 
for certain articles of furniture and d ti » ters, and shop 
fittings, parts of which improve its are applicable to coverings for 
awnings, tents, and sheds for general purposes, and to curtains, shades, 
and screens, Daniel Slater, Upper Holloway, London. 

. impr its in hinery for Jomstinc Staves, Allen Ransome, 
Eukestons, Clapham Common, Surrey.—29th September, 1875. 

3397. Improvements in Ro_Ler Skates, Denis Daniel Redmond, Sand- 
ford-road, Dublin. 

3399. Impr t 
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, CUPBOARDS, CaBINneTs, and like fur- 





niture, Andrew Leighton, Liverpool—A communication from Hiram | 


Smith, James Town, New York, U.S. 

3401. Imp is in machi 
Paintinc, George Newsum, Holbeck, Leeds, Yorkshire. 

3403. Improved means for Preventing the OVERHEATING of the bearings 
of railways and other axles and shafts, Geurge Chapman, Queen's- 
buildings, Queen Victoria-street, London.—A communication from B, 

vermore, New York, U.8. 





'y for LrrnocrapHine and Letrer-press | 


34085. Improvements in the arrangement and construction of Trucks for | 


the Conveyance of Catrie, Gilbert 
Derby. 

3407. Improvements in apparatus for Workino the Stipe Vatves of 
Sream and other Enoines, Martin Henry Gerring, Blenheim Park, 
Woodstock, Oxfordshire.—30th September, 1875. 

3409. Imyrovements in Buckies for Braces, Bevts, or Banps, Charles 
Newbold Eyland, Walsall, Staffordshire. 

3411. Improvements in Jomnine or Comsectine Pipes to each other or to 
— or curved surfaces, Ernest August Bourry, St. Gallen, Switzer- 

d 


Murray, Elvaston Estate Office, 


3413. Improvements in and connected with Bearino Feevers, Stephen 
Alley, Glasgow, N.B. 

3415. Improvements in the 
and other screw-threaded articles, John Henry Johnson, Lincoln’s-inn- 
fields, London.— A communication from Francois Joseph Barba, Lorient, 


fant poe an 





France. 

3419. Im ements in a! tus for Testrnc the Strenern and Docti- 
LITY Merats, metallic and other structures or articles, William 
Thomas Henney Carrington, Cheapside, London. 

3421. Improvements in ———= for Inpicatinc CaB Fares, Robert 
Foster, Sunderland, Durhum.—lst October, 1875. 

3425. Improvements in machines for Beeriine and Finisnine TexTILe 
Fasrics, Samuel Brentnall and John Smith Raworth, Manchester. 

3427. A new or improved system or mode of and apparatus for Lockine 
Rattway Pornts and S1enaxs, James Edward Annett, London, Brighton, 
and South Coast Railway, London Bridge, Surrey. 

$431. A new or improved SeLFr-apyusTinG Evectric Bet InpicaTor, John 
Allen Morton, Newcastle-upon-Tyne. 

3433, | its in facture of Inon, William Raine and John 
Rain South Hylton, Durham, and Benjamin Wilson Raine, Newcastle- 
upon-Tyne. 

3438, ts in the facture of WuiTe Leap, William Lang, 
jun., Glasgow, N.B.—2nd October, 1875. 

$441. Improvements in Carpinc Enoines, Thomas Witham and John 
Witham, Burnley, Lancashire. 

3445. Impr ts in hinery and app for Raisixc SUNKEN 
Surps and other submerged bodies, Joseph Thomas Parlour, Southamp- 
ton-buildings, London. 

$447. Improvements in STREET-SWEEPING Macurnes, George Case, Bristol 
Gen Hospital, Bristol.—4th October, 1875. 

3449, Improvements in Steam Generators, William Edward Gedge, Wel- 

-street, Strand, London.—A communication from Louis cois 
Désiré Dufour, ee pm Oise, France. 

$453. A new method of Prixtine from Pvates of GeLatine or equivalent 
material, Herbert John Haddan, Strand, W: inster.—A i 
tion from Ernest Edwards, Boston, U.S. 

8455. Improvements in SLATE-wORKING MACHINERY, Jeffreys Parry de 
Winton, Union Ironworks, Carnarvon. 

$457. Improvements in Pumps for Snips and other purposes, and in 
——— for working the same, William Kimming McMinn, Liver- 


poo! 

ey new or improved Skate, Percy David Hedderwick, Glasgow, 

8461. I pr its in ‘y for Forome or Stamprxc Meraus, 
James Hardisty, Manchester.—5th October, 1875. 

$467. Improvements in the construction of hinery for the fi 
ture of Bricks, Biocxs, Tres, and other similar articles, from slag 
4 Sey Daniel Richard Caddick, Middlesbrough-on-Tees, York- 

8469. Improvements in PorTaBLe Fire-Pproor Sares and in wardrobes 
and fire-proof closets for — James Ray Hosmer, Queen Victoria- 
“+ ein communication from William Albert Shepard, New 

ork, U.S. 

71. Improvements in and applicable to y for Rotino, 
STRAIGHTENING, and Finisninc Bars and Tuses of Iron and other 
Mera1s, John Octavius Butler and Ambrose Ed d Heath Buckh 
Butler, Kirkstall Lodge, Leeds, Yorkshire. 
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Inventions Protected for Six Months on the Deposit of 
pecifications. 


Complete S 
8521. A new and useful Four-wHeecep Steam Canriace, Charles Touail- 
—A communication from Amédée Ernest Bollée, Paris. —l1th 


lon, Paris. 
+ Melville Clark, Chancery-lane, Lon 

3527. An improv TILT, " - - 
don.— A communication from Franklin Beaumont, jun., and William 
Henry Beaumont, Dallas, Texas, U.8.—11th October, 1875. 

3529. An improved process and apparatus for Temrerine and Srraicut- 
entnc Saws and other articles of steel or of steel and iron, William 
Robert Lake, Southampton-buildings, London.—A communication from 

George F. Symonds, Boston, U.8.—11th October, 1875. 


Alexander 








Patents on which the Stamp Duty of £50 has been Paid. 

3012. ms Macuinery, Edward Davies, Liverpool.—12th October 
187 

3175. Sreerine Suirs, &c., Thomas Robert Hay Fisken, Leeds.—26th 
October, 1872. 

— SignaLtinea Apparatus, Charles Parkin, Liversedge.—l4th October 
1872. 


3037. Horse Nats, John Huggett, Terminus-road, Eastbourne, and John 
Albert Huggett, Union-grove, Clapham, Surrey.—15th October, 1872. 
illiam Conisbee, Herbert’s- 


311lL. Prustine Machine CyLinpers, &c., 
buil , Waterloo-road, Surrey, and James Smale, Pleasant-place, 
Lambeth, Surrey.—22nd October, 1872. 

3113. Setr-actinc Steam Hammeas, Gilbert Glossop and Herbert Edlyne 
segeo= Cooper, Alma Works, Alma-street, Sheffield.—2znd October, 

72. 

3367. Ice Sares, Henry Clarke Ash, Oxford-street, London.—12th Novem- 
ber, 1872. 

3080. Treatment of Beer in Onper to Prevent and Remove Aciprry 
Henry Bethell, Victoria-street, Wes —18th October, 1872. : 

3199. CurTine Screw Tureaps, &c., Joseph Barrow, Manchester.—29th 
October, 1872. 

£054. Cosine Bott.zs, &c., William Brewer Silverlock, Blackfriars-road. 
Southwark, Surrey.—1l6th October, 1872. ¢ 

3191. Recotator or Governor for Steam Enoives, William Armand 

lbee, South-street, Finsbury, London.—28th October, 1872. 

3067. Composition for Preservinc Woop, &c., William Morgan-Brown, 
Southampton-buildings, London.—17th October, 1872. P 

3070. REELING or Treinc-uP Hanks or Skewns of Yarn or Tareap, Thomas 
Coleby, Manchester.—17th October, 1872. 








Patents on which the Stamp Duty of £100 has been Paid. 

3122. Propetitive and Sreerine of Suirs or Vessets, William Moodie 
G w.—lith October, 1868. 7 

3152. Cerrer-pot, John Denley, Cheltenham.—1l4th October, 1868. 

3133. Reovative the Suppiy of Gas, &c., William Thomas Sugg, Vincent 
Works, Vincent-street, Westminster.—13th October, 1868. 

3166. SELF-FEEDING SMOKELESS Furnaces, Thomas Vicars, sen., and 
Thomas Vicars, jun , Liverpool.--16th October, 1868. ’ 

3145. Gertine Coat, Stone, and Mineraus, James Grafton Jones, Blaina 
Ironworks, Ne ie October, 1868. , 

3169. Sream or other Motive Encives, &c., Walter Charl 
Derby.—160h October, 1868. ts Sasa veneer 

$310. Looms for Weavixc, Quinton and John lasgo 
N.B.—29th October, 1868." WRIG, Capen, 


Notices of Intention to Proceed with Patents, 


2416. MuttrrusuLar Steayw Borers, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—A communication from Messieurs de 
Naeyer and Company.—3rd July, 1875. 

2537. veg and Surracixc, John Paterson Smith, Glasgow, N.B.— 
15th Julg, 1875. 

2683. Luae-Licat Gas, William Charles Hughes, Hoxton-street, London. 
—29th July, 1875. 

2790. Spank Arresters, &c., William Morgan-Brown, Southampton- 


buildings, London.—A cummunication from William Halsted.—7th 





Butler, Grove Ironworks, Ewer-street, South- 
wark, Surrey.—13th August, 1875. 

2878. CLEANING, &c., Raw Fiax, Leonard Kleinen, Euston-road, London. 
—l6th August, 1875. 

2912. Raistnc Liquips, &c., John Kissack Joshua Foster, Storrs Hill, 
Horbury, Wakefield.—18th August, 1875. 

2941, SreeL, Hermann Wedekind, Great Tower-street, London.—A com- 
munication from Ludwig Witthéfft.—20th August, 1875. 

3077. Sewrse Macuine Neepies, James Elliott, Kettering.—1st Septem- 
ber, 1875. 

3093. Lamps, William Dalton, Cranfield-road, Brockley. 

3094. Potisuine Pencit, &c., SurnFaces, Robert Wilson, Braithwaite.— 
3rd September, 1875. 

3099. ~~! Eso1xgs, Daniel Adamson, Engineering Works, Hyde Junc- 
tion, Hyde. 

3103. ere in Trains, Edward Tyer, Old-street, Finsbury, 
London. 

3105. Curtinc and Fotpinec Paper, William Conquest, Tudor-street, 
London.—A ication from Stephen Davis Tucker. 

3110. Fasric, John Carter Ramsden, Smith House, htcliffe, Halifax. 

3113, Operative on Merats, &c., G William Beynon, Salisbury- 
street, Adelphi, Strand, London.—4th Ridder, 1875. 

3128. Frre-Bars, Robert Joseph Ellis, Liverpool. 

3137. Hypro-carsow Varours, William Young, Cli 

3147. Sroves, John Curtze, Sydenh —th September, 1875. 

3151. Cranes, Charles Denton Abel, Southamr buildings, Chancery- 
lane, London.—A icati from Ignati n. 

3152. Venticatine, &c., David Cargill, Dundee, N.B.—8th September, 
1875. 

3171. Breecu-Loapinc Guns, &c., William Tranter, Birmingham. 

3181. OrnnamenT1NG, William Clissold, Cai y September, 1875. 

$192. Bricks and Trives, Franklin tage, B ley.—llth Septemb 




















, 


1875. 

$202. Lusricators and Oi Freepers, Marie Antoine Jules de la Coux des 

ux, Asnitres, Paris. 

3205. Intuminatine Gas, William Henry Spencer, Brooklyn, New York, 
U.S.—13th September, 1875. 

$220. Cuarcuse Gas Retorts, John William Whitaker, Wakefield. 

3221. Gas Moror ENorxes, Francis William Crossley and 
Crossley, Great Marlborough-street, Manchest -p 1875. 

$236. Atpine Human Locomotion in the Water, Robert Henry Wallace 
Dunlop, Kent-gardens, Ealing.—16th September, 1875. 

3256. FuRNAcEs or Frrepiaces, Isaac Shimwell McDougall, London. 

3261. Lanp Mowers, James Edward Ransome, Ipswich.—17th September, 
1875. 

$267. Securine the Jorxts of Stram and Warer Pipes, &c., Samuel 
Turner, jun., John Turner and Robert Turner, Rochdale.—18th Sep- 
tember, 1875. 

3288. Curtmyc the Encrs of Grass, &c., Frederick William Follows and 
John —_ Manchester, and Jeremiah Lawrence, Ipswich.—20th Sep- 
tember, 1875. 

3311. Srorrertnc Borries, &c., Howard Busby Fox, Oxton.—22nd Sep- 
tember, 1875. 

3443. Arr-cun Darts, &c., Henry Marcus Quackenbush, Herkimer, New 
York, U.8.—4th October, 1875. 

2064. ARTIFICIAL Prepvuction of Cop for Ice-maxino, &c., Alexander 
— Clark, Chancery-lane, London.—A communication from Paul 

2065. WutrrLe-TREES, Hermann Dietrich, Potsdam, Prussia.—4th June, 
1875. 


William 
—l5th Septemb 





2088. Heatine Arr and VewtiLatine Burprines, Edward Thomas Hughes 
cery-lane, London.—A communication from Sidney Smith an 
Anson Bates.—5th June, 1875. 

2101. E.ecrric Teceorapny, Luis Marie de Bejary O'Lawlor, Madrid, 
Spain, and Nicholas Antonio Calvo, London. 

21038. Steam Encrves, Henry Hughes, Leicester.— 8th June, 1875. 

2115. Pives, Tomprions, or Stoppers for Fire-arms, &c., Auguste Farjon, 
Rydon-crescent, St. John-street-road, London. 

2118. Worxine the Distance and other Siowats used on RariLways, 


J Brierley, Frederick Wade Brierley, and Walter W: t Brierley, 
— London, and Francis Samuel Reynolds, F -road, 
ndon. 


2120. Reocisrertnc the Eytry and Exit of Tramway Car PassencErs, 
&c., Gustav Mueller, Brixton, Surrey.—9th June, 1875. 

2131. Taps or Cocks, Nicholas Mahon axwell, Queen's-buildings, Queen 
Victoria-street, London. 

2134. Compousps Contatnino Iron, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Jules Cahen. 

2185. Compressive Guxyrowper into Rincs or Cakes, Hunter Henry 
Murdoch, Staple-inn, London. — A communication from Herman 

till 


Miller. 

2136. DovusLine and Winpine Yarns, &c., Samuel Richards, Nottingham,, 
J Stubbs, Manchester, and James Glover, Nottingham. 

2140. Date and Monts Inpicators, William Southwood, South-crescent,. 
London. —10th June, 1875. 

2143. EXTINGUISHING Fires, Henry Lacey, Hebden Bridge. 
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2146. Rarmtway Covptines, Johann Heinrich Cohrs, Steinstrasse, Ham- 
2147. BAROMETERS, Maris soon Dot Hans, Vicennes, Seine, imine en 


by any ro or passenger es notice to such person or a 
required. He also uses a pat dal or rod or wire to each 

Roteen apladanacatiieten ngs, withchain, cord or wire, with hooks 
to connect the same together in n connection with the guard, engine driver, 





= lippolyte Alexandre Hyacin Hermary, Rue St. Domini 
Paris.—l1th June, 1875. 

oie ORNAMENTING or Propucine Patterns, &c., on Fasrics, Henry 
Edward Newton, Chan -lane, London.—A communication from 
Pierre Nos D’Argence and Delamare.—12th June, 1875. | 

2182. Riveriyve Macutye, William Robert Lake, South 
London.—A a from John F. Allen, 

2183. W r Sp. John Henry bape 
fields, London. at , conmapenention by Laurent Justin Bo 

2185. Burrons, Edward Berman, Addle-street, London —-100h ration 1875. 

2198. Boor and Sur Lasts, Louis Ht Paria.—15th June, 1875. 

2215. Dryinc and Srrercninc Frerovs MareriAts in HAnks, Sidney 
Emsley, Bradford, and Samuel Smith, Low Bridge Works, Keighley.— 
16th June, 1875. 

= Drarxine, &c,, Supstances, Alfred Fryer, Wilmslow, and James 

ham Alliott, Radford.—17th — 1875. 

cata ge MACHINES, George Agars Walker, Danes-hill, Retford.— 

une, 

2291. MAKING and Cot.ectino Hay, &c , William Newzam Nicholson and 
William Mather, Newark-upon-Trent. 23rd June, 1875. 

2326. Pressinc, Hoermec, and THrnnine ——, bw Alfred Hughes, 
Brampton Ash, Market Harborough.—25th June, 

ap My PILE Carpets, Jean Picheral, Nines "Gard, France.—28th 

une, #0. 

2364. FARM-YARD Dune or MANURE SPREADING MACHINE and DrstrisuTor, 
John Pamphilon, jun., oe ee eae —_ 1875. 

2379. Curtine Frocks or Rags, &c., Lowe, William Renton, and 
James Johnson, Leeds.—30th’ June, 1875. 

2530. GRINDING Paxs, Julius Frederick Moore Pollock, Leeds, and Henry 
Powley, Waterloo- , Manchester.—1l4th July, 1875. 

2812. BLEACHING SILK, &c., Thomas James Smith, Fleet-street, London. 
a cation from Cyprien Marie Tessié du Motay. —10th August, 
2865. Sewrnc Macuines, William Sellers, Airdale Works, Keighley.—l4th 

August, 1875. 
2959. Guarpinc and Lockinc Pornts for Raimtways, William March, 
-street, London, and Richard Dalgleish, Melton Mowbray. 
—23rd August, 1875. 

3000. Kxrrrmve Macurvery, William Robert Lake, gt 

ings, London.—A communication from Nathaniel Wilbor Westcott, 
harles Lowry Spencer, Nathan Bardin Hall, and Edward Joshua 
Bicknall, —26th August, 1875. 

3013. Comrounp Marerrat for Packine for Vatves, William Henry 
Hornsby, a areal ree London.—27th August, 1875. 

3126. Hoes, William Robert Lake, Southemptan build a 

c n.— 


communication from Moses Johnson and Moses Crand' 
WarTeR-cLGsETs, John Grave, Manchester.— 8th  revegt 1875. 


1A 








6th September, 1875. 
3157. 


3188. WATER-CLOSETS, &e., Andrew Ferrier Shanks, Barrhead, N.B.—11th 
September, 1875. 

3197. Iron and Steet, Jacob Geoghegan Willans, St. Stephen’s-crescent, 
Bayswater. 


3200. Krrcuen Rances, Thomas Redmayne, Sheffield. 

3201. ARCHITECTURAL and acne a (nnn saatiene Hyatt, 
Gloucester-gardens, Hyde Park, London.—13th September, 187: 

3218. eee wt = — a: ew mee London. —A 
commun ion from —lith me 87 

3219. SHUTTLES for Weavine, J ohn Wols olstenholme, a Partington, 
and William —Lith & ber, 1875. 

3255. Looms, John Henry ‘Johnson Minot" s-inn-fields, London.--A com- 
" emnbeation from Eugtne Klein.—-17th Se September, 1875. 

3309. SicwaLirne, &c., BETWEEN PassEeNGeRs, &c., of Raiway TRAINs, 
Charles Stewart, Islington, London.— 22nd September, 1875. 

3357. ARCHITECTURAL and Buttprnc Constructions, &c., en eeeneiyett, 
Gioucester-gardens, Hyde Park, London.—25th September, 187 

3381. Crnper SIFTERs, les George Poupard, Stratford. 

3385. Burton Fasteners, William Henry Heath, Bishopsgate-street 
pre mg BE London.—A communication from Zillah Young.—28th Sep- 

lew Ls 

3391. ADJUSTABLE Covers, Daniel Slater, bond per Holloway, London. 

3396. Jomyine Sraves, len Ransome, Eu estons, Clapham Common.— 
20th September, 1875. 

3445. Raisinc Sunken Sups, &c., Joseph Thomas Parlour, Southampton- 

dings, London.—4th October, 1875. 
3471. Roiuine, STRAIGHTENING, and Frvisuine Bars and Tuses of Inox, 
Octavius Butler ‘and Ambrose Edmund Heath Buckl ley 

Butler, Leeds.—tth October, 1875. 

3527. STILT, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication fron, Franklin Beaumont, os a) William H Henry Beau- 
mont.—l1l1th Octeder, 1875. 


ms ha’ in onitios of Prats sjetaee one of such applications 
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ABSTRACTS OF SPECIFICATIONS. 


1132. Recisterrvc Games, J. Lea, Liverpool.—Dated 29th March, 1875. 

The features of novelty in the above invention are the actuating aj appara- 
which the Sostiien ae pragma aaehee Sp several 
recorded, viz., in the apparatus, the annexes to the 
travelling indices for locking ae \enlesiibnr the rollers of thrt department 
of the marking board and communicating game to 





tus es are 








“the indicator.” Inthe pyramid “apparatus,” the action provided 
by the grooves in the concealed ends of the short rollers for the purpose 
a integrally r ding in - indicater by one motion each game of 
- pyramid pool. In the poo! tus the bination ‘of the entire 


within the iow ‘interior of the pool board provided for 
— the number of pools and the number of players in each 


ee. Boers, J. Ward, ag igi 29th March, 1875. 
This invention sist. t in the boilers 
ee and other tubular boilers yy series of air 
extending from the back or other part of the smoke-box through some 
or all of the lowest or the two lower rows of tubes to the of the 
fireplace or furnace above the os of the fire-brick arch or bridge, and 
the other series extending the water space at the back of the 
furnace te holes in the arch just jw the crown, so that when the fuel 
is ignited there shall be two series of currents of air 
gling with each other, the effect, of which is to greatly assist in the 
generation of the steam, to prevent scurf or crust forming on the faces 
of the tubes in the fire-box, ot also to lessen the density of the smoke 
or per nd —— J a when en ay Sw co mage tubes 
thro! e smoke-box an are used only for lessening density 
of teoamahe and venting the scurf and crust on the faces of the 
= . When the boilers are new the lower tubes 
h to reach from the fire-box to the back of 
tal ers already made, short tubes are —- from the 
smoke-boxes to the back end of the tubes in the boiler ; but in in either 
atmospheric air rushes with force to the fire-box, ne es the 
accumulation of scurf and refuse at the front ends 
supplying air to the furnace. 
1134. Train Communicator, M. H. H. King, Horsham. — Dated 29th March, 
1875. 





Ps 
fe 
2 
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This invention consists of a number of circular rods or poles. The in- 
ventor fixes one to each carriage, having each a number of levers attached 
in connection with each com: ent ae otherwise. 
He fixes tubes and sliding tubes on each end of the rods or poles, with 
3} gs to act as guides to connect with between or otherwise 
and He fixes bells, gongs, or other itsin each 


connects them to the rods 
otherwise, when on being put into motion 


guard’s van brake engine, or other 
or poles fixed to the carriage or 





or any other person or persons, which gives notice to them in the event 
of a train heaking or parting asunder during motion. 
1187. Screwinec anv Tappino, J. Heap, Oldham.—Dated 30th March, 1875. 

First, the bolts to be screwed are fixed in a revolving dise and Presented 
successively to the screwing dies and a revolving facing cutter. 
holder is driven ph 8 Piety Aor met and has a quick return Rn the 
strap being shif Rovondy. the cutter head is driven 
by a strap and pam Te, and the it is held in a vice which slides to and 
fro, the slides of the jaws of the vice crossing each other to obtain com- 
postnens. Thirdly, a tap is formed with two plain ends, and is fitted to 

urned by each end by two sliding headstocks. The nuts to be tapped 
ure threaded on to one end of the tap, and are held in a groove or revolv- 
ing wheel, and when ta; are removed from the other end of the tap, 
the headstocks being withdrawn alternately. 
1188. tae Economisers, S. Elson, Blue Pitts, Manchester.—Dated 30th 
March, 1875. 

The inventor forces air into an ple, into “‘ Elson's 
economiser,” and conveys the heated - to ‘he’ bridge of the furnace. 
He withdraws the internal tubes from the ‘‘ bottles” of his economiser 
through openings in the supply pipe when the said tubes require clean- 
ing, and secures — the spiral scraper and the spiral supporting 
bars by means of bo! 

1140. Currixe moe _* Foulis, Glasgow.—Dated 30th March, 1875. 

The feature of novelty which constitutes this invention is the coal 

cutting machine arranged and constructed as described. 
1141. Stoppers ror Borries, R. Clayton and J. Wilkinson, Bradford. 
eid uahegatinn 3 ¢ tetael sien ls indle through, and 
e employment of a lug with a screw spindle threugh, an 
at one end. a washer is See bah of which are mut into a bottle neck, 
so that when the screw is turned in one di on the india-rubber is 
inst the inside of the neck, forming a valve, and when the 
screw is turned in the other direction ‘the valve is released and the plug 
easily withdrawn. 
1142. Srxcerne Yarn, H. Jagger, Bradford, and J. Jagger, 
—Dated 30th March, 1875. 

This invention relates’ to em: a number of fixed cylindrical 

burners having —- formed the m parts to admit atm 
clear blue flames 


air, and perforated holes in the tops, ucing 
through — the — is caused to pass ; by or —_ reel gear -- 
and in memes 01 
lindrical burners are ston 


removing the singed or yarn, 

bobbin spindles and lighting the gas. The 

on —_ screwed in tubes fitted toa supply gas pipe; on this supply 
~ purpose of setting light to 


fitted a forated pipe 4 
ee re the burners; the gas escaping 


eel te ~ po he tod nt 2 is lighted by a branch pi 
ugh the small forated pi ya pe to which a 
jet of gas is kept burning, and Tatton the whole of the burners at once. 
Stationary spindles are used on which fit metal tubes and on which rest 
the bobbins: the tops of the metal tubes are made with recesses, in which 
is awh felted wool to receive the oil for lubrication. The reel is 
actuated by a strap working on a pulley fitted on the reel shaft ; one end 
of the shaft is fitted on a bracket cast on the side of one of the frames, 
the other works in a sliding bearer to enable the removing of the hanks 
of singed yarn. 
es a Yarns, W. Haslam and J. Riley, Bolton.—Dated 30th 
la: 1875. 

The invention relates pinto, to ey sang et for every 
yarns or cops or 

prevent and to clean ae pum oon any ‘St or inonealbties 
That may be attached thereto. 


1144 Mrsep-sivhaceon, T. Broadbent, Huddersfield. —Dated 30th March, 
1875. 


This consists, First, in constructing the spindle of the cage with a 
—_ ier the cohmastiog red ha ra mod Tonega. to, so as howe 0 

rect from the nm Secondly, in a) av ve to regulate the 
admission of steam 40 said engine so as to pin bm, fe increase the s or 
rotation of the cage. Thirdly, in improved necks and bushes for the 
bearings of the spindle. 


1146. CoLtectina STREET Mup, J. McCarthy, Camberwell.—Dated 30th 
March, 1875. 

Abolition of deposits of mud and other refuse in the street gutters and 
by the road sides. Expedcitious and an improved method of cleansing the 
streets. Saving of manual labour. 

1. 1 eemeron: R.A. Radford, Strand, London.—Dated 30th March, 





Queensbury, 





Upon ihe ler shaft the inventor mounts angularly in relation to 
the longitu axis a circular disc or discs ora ring or rings of metal 
with a central boss so that the angle may be varied. As a substitute for 


the dle wheel or side wheel ler these dises may be mounted on 
shafts and be housed paddle boxes. Asa substitute for 
bow and stern screws in ships the rotary shaft 1s mounted athwart ship. 
In consequence of the limited width required for the fitting of these 
vibra’ discs, they can be applied conveniently within a ship and be- 
tween the hulls of twin vessels. The motion of the discs is like that of 
the wabbling or drunken saw, the extent of vibration or the range of 
side action of such saws being varied by means of the different 
inclinations of the central boss pieces or the angular washers fitted on 
the shaft. 
1148. Equitisrium Satoon Boat, J. Hilthrunner, New Cross.—Dated 30th 

March, 1875. 

A. shi at a saloon equilibrio floating in a se’ te reservoir 

or mercury, or watertight compartment 

ioe such ship, suitable for ay for the mercantile marine, or war ships, 

or any other ships’ boat, or any chamber or compartment of such ships. 

The inventor reserves to himself the right of constructing such cabins, 

ts according the requirements either of 

strict ach com or the ca iy a of ships of war, and further, to 

constrict sul = shapes of life boats or rafts or any 

the sea in case of n ity according 

to ex *-- such compartments as may be 

nides while permitting free oscillation or movement 

g the in its required position. 

1149. Crvcisies, 7. V. Morgan, Battersea.—Dated 30th March, 1875. 

e machine consists of two uprights between which a frame can be 
moved up and down by v: thread g from an over- 
oe The frame carries a former, which can be Sorel la 
} Be . The bed plate of the machine carries a cup in whi 

article is to be made ; cup rotates by the action of below. 
The levers for throwing the gearing in and out are under the control of 
one man. 
7. on 2 Dati, FB. Von Swinarski, Kruszewo, Prussia,.—Dated 30th 
‘arch, 1875. 
Double coned see oend mes _ = a tube at each larger end of same 
nee outer and inner plough 








1152. Mepicrvat Discs, W. R. Barker, New Bond-street.—Dated 30th March, 


5. 
The noyelty of the invention consists in mixing with gelatine or isin- 
glass or their compounds ina ay boone oongest certain curative component 








chemicals which and may be divided 
into discs of diff t sizes to the strength or pi the 
——- — the ——— a is “destred okey A a tbat all oe 
rength of valuab! is preserved for any len 
the dec are cul solved when required either for use as injections 





1154. ronment Compounns, W. R. Barker, New Bond-street.—Dated 
3lat March, 1875. 

By this invention farinaceous and such like compounds are com: 

into a small Facing’ y hydraulic pressure or other suitable means for the 

—— of redu their bulk ond thus facilitating transit. Foods thus 
be found to contain their purity in a far higher 

aegis than the ordinary parr ig fari 

1155. Purr ror Parer, DeA. Rocco, Rome. 

The wood from which the pulp is to be 





—Dated 31st March, 1876. 


pi by of y lind vided with Seurtneeea ber 
leces by means of a revo! c er av rge num 

of steel knives under which We pe meee oe ae ee 
fixed. The wood thus ava pal or pe be em: ) is 








then placed in a cy! wooden vessel con‘ ig water an eae 
witha 2 es wheel, somata) acid i. is introduced into 

and the converted into a poe the 
pag Te agers vl, , from whic i pas on to an en 
cloth afd thence between a — re en te an cave granite bed ; 
a tube then conveys it to a drum vers, and the 
pulp which has become ae init oe of fineness, passes 
Cha hassiaiadeasmes tana beneath. a 


ciently oy nk tmp ag gm the drum and is carried back a chain 
pump to the hopper to be again passed under the granite cylinder. 


-_, sega Macuiyes, W. Taylor, Great Driffield.—Dated 31st ‘March, 
The invention has for its ora improvements in the construction of 
consists in f 


some of the parts by 
stam) ‘hem on out of sheet me and = the general arrangement of 
such and other parts, whereby 


cost of production is considerabl; 
reduced. 4 


1157. Roiier Skates, J. Romanes, Worthing.—Dated 31st March, 1875. 
The invention consists in so mounting the axles of the rollers that the 





skater b be poe J his weight more to the one side or the other of the 
skate inclines into action which cause the skates to turn in acurve 
more or ia. as desired. 


1158. Sxare, H. Pritchard, Hyde Park.—Dated 31st March, 1875. 
This invention consists in the construction of a sledge skate for use on 
artificial ice or smooth surfaces. In skates as hitherto made for the above 
wheels have been used to give the necessary gliding motion, but 
Pythis invention he does without the wheels, and ins’ thereof substitute 
a sledge bottom or blade made of ivory, bone, whalebone, glass, lignum, 
iron fo oe * —e~ bott ‘blad A Be to 
vory for the purpose, such s om or le 
to those in ye in the ordinary skates 


used on ice, 
to the Sinside of the sledge 





po if cee 

sary, to bottom or blade . aan ot si 

— about Jin. thick, to give better grip on the ro or pa yn sur- 

ace. 

1159. Burwine Lime, J. 7. Lockey, Northwich.--Dated 3lst March, 1875, 
Between two furnaces of ordinary construction is placed the revebera- 

tory furnace. The gases from this furnace by means of a steam jet are 


conve’ under a di floor or an pan till suffici 
col when they are allowed to escape into the air. The atventages 





pe tay ary of smoke, economy vf fuel, and (by preventi 
direct tag t from striking the evaporating pan) less wear and tear 
of the latter. 


1160. Furyaces, W. 7. Ramaden, Kingsland-road.— Dated 31st March, 
‘ 7h. 

The furnace bars being moved in the particular way mentioned, and 
in connection for feeding from the bottom of the hopper. 

1161. Rarstxa anv Forcrna Warer, J. Ingram, Oakham.—Dated 31st 
March, 1875 

Water is raised, according to this invention, from a well or other place, 
by the agency of comp air forced into an airtight chamber above the 
water, by means of a double action cylinder provided with air inlet and 
outlet valves at cach end and containing a piston worked by a hand lever 
or other 
1162. LAMPS, T. Rowatt, Rdinburgh.—Dated 31st March, 1875. 

This new or i d’lam mp sists of a reservoir for the oil, ha 
tube running through its ventre from the bottom to the for conduc 
a current of air to the inside of the flame of a circular wick fixed on this 
tube, which wick is enclosed within a metal cover, Surmounting this wick 
are fixed, ou the ordinary air chamber usual in hydrocarbon lamps, two 
metal domes concentric to each other and having circular openings at the 

top to allow of the exit of the flame, and there are a series of perforations 
in a flange joining the two domes at their bases. 

1168, Apparatus For Writine anp Reapinc Cypner CORRESPONDENCE, 
G. Haseltine, Southampton-buildings.—Dated Slat March, 1875. 

This invention relates to an ap tus for working and reading letters 
or telegrams in cyphers without the use of a dictionary or key in a very 
safe and easy manner, which apparatus the inventor terms a krypto- 
graph. 

1164. Tune Exeanper, J. Lyall, Glosgow.—Dated 31st March, 1875. 

This invention consists by preference of a tool witha parallel screwed 
central spindle, havin, a bevelled head formed or fixed on one end, and 
u — or annular bevelled head fitted on to the same dle, the 





larger end of each head being towards the opposite ends of t spindle. 
A ~— tapering hole is bored into the er or outer end of the 
moval -—_ =e a screwed nut fitted on the spindle, having its inner 
or lead: the large end of 


ring to suit the igeeing hole made in the 
the mova’ fe eel of a small friction clutch. The end of the screwed part 
of the spindle is reduced to a square. A short tube is fitted outside the 
heads which keeps the rollers in their places with three recesses for 

the rollers in their proper position, all as before stated. Three 
rollers are by preference with bevelled ends to suit the bevels on the 
heads. 


= Puriryine Ittuminatine Coat Gas, S. Hallsworth, Armley, and 
R. Bailes, Woodhouse Carr.—Dated 31st March, 1875. 

First, residue of burnt iron pyrites when ground is mixed with slacked 
lime and liquid from iron pyrites at copperas works. Secondly, sedi- 
ment from pans at copperas works mixed with slacked lime am | ‘Hquor 
from pyrité beds and sswdust. Refuse lime used in the distillation 
ammonia may be substituted for slaked lime. Thirdly, dried refuse Bed 
with spent iron pyrites and sawdust. Mixtures are used in varying pro- 
portions. 

1168. Prixtine on Try, KR. Barclay and J. D. Fry, Cannon-street.—Dated 


31st March, 1875. 
This provis' visional specification describes improvements on, First, the 
method of directly printing a sheet of metal upon an ordinary printing 
machine by means of raised stones er metal printing blocks, th the sheet of 
metal being either coated with a varnish or a white ground or bare of all 
coating. Secondly, the method of printing a sheet of metal by means of 
toomatet, such transfer being effected by reversing the design and printing 

it upon a sheet of paper coatei with starch and gum on one side by means 
of an ordinary lithographic or typographic hand press. 

1169. Gatvanic Batrertes, A. Bennett, Lorrimore-road. — Dated 81st 

March, 1876. 

The object of this invention is to produce a cheap, constant, and 
effective galvanic ba‘ . Asa negative a piece of carbon, platinum, 
gold, silver, nickel, it, tin, steel, or iron, or uny suitable substance 
electro-plated or otherwise, is used coated with platinum, gold, silver, 
nickel, or one, pete in a cell of porous material, advantageously 
of earthenware, with pieces of carbon, coke, cinders, or wo a 
mixture of any of these with peroxide "of manganese placing n 
the bottom of _ porous cell or diaphragm a small quantity 7< — of 





cobalt, pyrogallate of potash, or pyrogalla As 

a positive, an electrode =s zinc (which ee be ~: ited with pha nae 4 
a d rtoxide 

or protoxide of sodium is <a A phd portion of solution “used may 


also be added to the negative portion of Pthe cell, but it is desirable to 
allow it to reach these by percolation through ‘the porous a. 
When a powerful but intermittent flow of electricity is required the 
following combination may be advantageously used. A negative electrode 
of platinum, gold, silver, nickel, or cobalt, or any suitable substance 
electro-plated or otherwise coated with tinum, gold, silver, nickel, or 
rous diay with pieces o} carbon, coke, cinders, 


cobalt, packed in a poi 
or charcoal mixed with peroxide o ese. Asa positive an electrode 
mercury) in a solution of any 


of zinc (which ne be amalgamated wit 

salt of the chloride. A portion of the solution as 
used may alien to tae ogre According to another part of 
this entien a negative -< — is used or aon any suftable substance 
electro-plated or o' ith that metal, immersed in a solution 
of a salt of nickel as the a or pe ts or of cobalt or kg 4 suitable 


substance electro-plated or otherwise coated with that metal 





in a solution of a salt of cobalt as the nitrate or sulphate. The positive 
ion of the cell consists of zinc. As the essential part of the battery is 
contained in the ni 


ive, the solution used with the zinc may be greatly 
t. 


1170. Avimentary Susstances, J. G. Tongue, Southampton-buildings.— 
Dated 31st March, 1875. 

This invention relates to a new process or means of preparing 
alimen substances by com the nutritive elements gy in 
~-* semo! of wheat or Indian corn, gluten and v 
azotic principles of soluble meat. In carrying out 
semolina of wheat or Indian corn, buck wheat, nd met gm Spe is asian, 5 or 
mixed with broth of meat. Also in preparing bles a 
kind of vegetable tayioca. Further in mixing in ye (pot 
au feu), the vegetable tapioca alone or mixed with other products, All 
these -— are either granulated or in cakes according to the wants 
requ 
1171. Sream Enotes, J. Greenwood, Manchester.—Dated 1st April, 1875. 

This invention relates to the construction of an es valve motion 
for steam engines, whereby the steam can be worked expansively and cut 
off at the desired portion of the stroke of the piston. 

1172. Gas Torcn, J. Ho , Bdinburgh.- pes cee Ist April, 1875. 

The feature of novelty this i tion is the tube or 
barrel having one pom either closed and perforated, or open and not 

rforated, and to which at the other end gas is supplied, an ——— 

— to a fire, which is thus ~ without the use of any of the 
com bles usually employed therefor. 
1178. Fuurp Morors, R. H. Radford, Salisbwry-street.—Dated 1st April, 


canting die or disc ag at a suitable angle upon a shaft or axle frec 
x within a case or chamber. The disc in 
rota’ wc wabbles” in the manner of a drunken or “w 
and the movement described by its periphery is that of a 
sphere. The case or chamber for con‘ the vibrating 2 ? wabbiing” 
is varied in the detail of its form an 
with the Biers hat which such apparatus has to be employed, 





af — 





wid ei 
air would be admitted direct to the 


—_ = — the 

and be discharged tangentially, and in a pum 
Se ineaaletes teal central ogentuge to the are 
in the usual way. In the on of invention as a om 
or motive power machine the case or chamber is suitably provi 
admission and discharge valves. 


yal ame 5 yume, E. A. Jeffreys and BH. B. Woodcock, Low Moor.— 


lst 
cuaetote Hea a projection on the outer rim of a new railwa wey 
wheel, or turning down old tire of an old railway whee antes 
the old tire and a ring with a projection and shrinking the 
ont he old whocl pote fon uae or inner tir Tho veto fr 
a recess in a projection for a on » Sanget e 
intoa Ting being secured by bolts thereon 
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1175. Sxatine Rinks, £. 8. Rouse, Balhum-hill,—Dated 1st April, 1875. 

This cons ists in arranging upon or within a square or other «i 
piece of land, curved or other s: avenues, ves, or passages, and in 
some cases open lake or pond- areas, a8) or cemented, and 
surrounded with trees, islands, Soviet, grottoes, seats (rustic and 
uthers), refreshment booths or’ tents, also with back or side lan 
»ieces on canvas, the whole being interspersed with statuary devices, 
seen and other articles of artistic design. 

1176. CLeantnc Winvows, J. J. Kennedy, Great Brunswick-street, Dublin. 
—Dated lst April, 1875. 

The invention relates to a novel combination of arate applicable as a 
protection for the operative when and windows and 
buildings on the outside, which may also ay employed as a s.an blind, a 
fire-escape, a flower-stand, and ze scaffolding, and for other useful 
purposes. 

1177. Grixpinc anv Powisuino, J. W. Butler, Stonebridge Park, 
Willesden. —Dated lst April, 1875. 

This invention relates more particularly to that description of grinding 
apparatus known as emery wheels, but it is also applicable with grinding 
materials other than emery, and it consists of certain improvements in 
the construction and mounting of the emery or other wheels, whereby 
the liability to fracture when driven at high velocities is diminished ; 
also to improved modes of applying such wheels to grinding and polishing 
purposes, 

78. Derictinc Opsects on Scenes, B. Evershed, Brighton.—Dated last 
April, 1875. 

The apparatus consists of an open object frame divided or yer 
cross wires and of an eye frame made to fix thereonto and siding” : 
spectacle frame in a fixed position, so that the lines of the object frame 
will, to any person using the eye frame, always cut the same parts of the 
ob} ect or scene, and enable such person to draw on any plane surface 
ruled with squares similar to those of the object frame any scene in its 
proper proportions. 

1180. Ramrway Rote Stock, 4. 3B, Pullman, Midland a, 
St. Pancras, and L. Sterne, Vietoria-chumbers, Westminster.— Dated 
> pril, 1875. 

This invention chiefly consists in the construction of what is termed 
compensating draw and buffer a) us, that is to say. mee draw and 
buffer springs are so i a — the buffer heads ave Seon 
face to face and the d up tight, both 
apparatus and the draw a) watus & are in perfect equilibrium, and the 

arrangements become continuous throughout the train, The buffer heads 
are never apart, and the whole apparatus adjusts itself to the sharpest 
curves of the line. 
1181. Recorpine Steam Gavors, G. Haseltine, Southampton-buildings.— 
Dated lat April, 1875. 

The inventor combines with a circular horizontal base a ae 
spring, with a connecting rod, record marker, and other —_ 
record ing varying pressures of’ fluids or liquids, and for de ing th 
time every mn occurs therein. He also employs clock or duenelgher 
mechanism, and a chart belt or ribbon of graduated a gle whereb: ww pe Be 
continuous record of the varying pressures may be secu: coup! th 
the record of intervals of time of their occurrence. He also on a com- 
bination with a recording pftessure tiny the elements of an electric 
circuit closer or breaker, with a sounder for alarm purposes. 

1183. Funerat Carriace on Hearse, &. Dottridge, jun., City-road.— 
Dated 1st Apru, 1875. 
= object of this invention is to so construct a vehicle for the con- 
ance of the dead as to combine with solemn grandeur, elegance, and 
lig tness of construction, certain sanitary advantages, 
1184. Bixpivo rue Epces or Hats, J. Redhouse, Goswell-road.— Dated 1st 
April, 1875. 

The binding is first damped and passed through a tension device, and 
then through a folder, which ome it over the wire edge of the shape, 
both being then passed between a pair of rollers, whereby the binding is 
caused to adhere to the shape with the assistance of the dressing. 

1185. Srinxinc Woot, W. EB. Newton, Chancery-lane.—Dated 1st April, 
1875. 











The novelt; ty of this apparatus consists mainly in the use of a rotating 
plate, on which the working parts are mounted, so that they may revolve 
therewith, and thereby impart a twist to the fibres as they pass through 
the apparatus. 
1187. Rawway Sceerers, 8. Aldred, Charlton.—Dated lst April, 1875. 
This provisional specification describes improvements in bowl or pot 
sleepers. The sleepers are strengthened by wrought iron bars, on to 
which the cast iron is run. The sleepers have also other 


1188. Croans, KR. B. Oswin, Leicester.—Dated 1st April, 1875. 

This provisional specification describes improvements in heated metal 
moulds employed in the manufacture of cigars, the object being to enable 
a bunch to be more readily shaped and rendered smooth aud even without 
any ribs or seams along its side. 

11904. Reov.atine THe Fiow or Licutinc Gas, V. Bablon, Parw.—Dated 
2nd April, 1875. 

This a tus consists of a vertical cylinder provided with lids at the 
tap andl Uettene : these are both to ullow of free to the 
gas ; the top lid, however, is pierced ht leaving the centre selid. 
Beneath the upper lid is a fixed division in w! ich a piston moves without 
friction, and when in repose rests on the rim of the lower lid ; to this 

piston a hollow shaft is connected and extends above it, and debouches 
Fast above the fixed division through which it without friction. 
object of this arrangement is as follows :— gas coming from the 
main beneath the piston surmounts it, flowin peer round ite sides and 
oe through the hollow shaft, if not deo ya with which ite 
owe: J mh Ung ded. The gas, fosthe seal tle piston, enters 
the hollow shaft through side openings made therein beneath the fixed 
division, and escapes at the w end of the shaft above the division, and 
thence presents itself to the burner or Peay oy fed A the or 
The piston is more or less raised 
delivered from the main, which has the effect of the hollow shaft 
towards, or lowering it from, the solid part of the u; lid, thus auto- 
matiealiy epening or closing the u part of the hollow shaft, and so 
div of gas to the burners. The central or solid part of 
the 1 upper lid is slightly hollowea, so that the hollow shaft, in rising, 
slightly engages therein in closing ; this renders the closing of the valve 
more gentle and progressive, pry 80 prevents the vibrations to which the 
valve would be sub Tbjacted in closing too abruptly. The ——_ of -- 
or fluid delivered this a tus depends on the size of th 
offered to it through the piston as well as in the weight of the whole 
movable part which the gas or fluid raises. 
1196. Securtnc Tires, J. 0. Butler, Kirkstall Forge, Leeds.—Dated 2nd 
April, 1875. 

This invention consists in boring holes for the bolts through the clip 
rings and through the solid part of the spokes where they join the felloe, 
or through peeles stions or swells formed on the inside of the felloe. 
Another part ‘a the invention consists in forming annular projections or 
grooves around the felloe of the wheel and corresponding grooves or pro- 
jections on the clip rings. 


1200. SicwaLuinc on Rawways, J. 7. Glossop, Shefield.—Dated 2nd 

April, 1875. 
This a relates to mee improved arrangement and combination of 
rg «  algtrn 

nary sight signals are dispensed with, and the signal is given to the driver 

of a passing train and to the pointsman, either wholly or partially by 

self-acting means. 

1204. Tramway anp Roap Car Tractioy, A. S. Hallidie, Salisbury-street. 
—Dated 2nd April, 1875. 

A tube, with a narrow longitudinal slot therein, slightly on one side 
thereof, and through which a rigid connection between the car and the 
running endless rope, or chain, contained and worki ba the ees is 
effected. At the foot of this ied, connection a nov pping and sup- 
porting arrangement is provided, _ enabling the aaa rope, when 

ly, to pass ~ of the supporting and guiding pulleys within 
the tube whilst the car is runaing ; and, when the car stops, the — 
rope is held freely between the su ing pulleys, Sttechad’ to and sim 
taneously operated on by the movement employed for gripping and re- 
leasing alternately the traction . The up-and-down portions of the 
endless rope may both be contained within the same tube. The clip 
ve for transmitting the motion of the rope consist of a number of 
pairs of small jaws, each free to vibrate aol on grip the ; these are 
carried betveen suitably An att y hook flanges bolted together and form- 
ing the rim »f the wheel. 
1218. Rearinc anp Mowrno Macuines, W. A. Fell, Windermere.—Dated 

3rd April, 1875. 
One par* of the improvements relates to means for readil ro enabling the 
driver to raise or lower the finger or cutter bar horizon’ and evenly 
from or to the ground, and in whatever may be the 
machinery for the time. The cutter bar hes all times ect freedom to 
rotate and allow << its following the inequalities of the surface of the 
ground. The knife is coupled to the connecting rdd on the shoe by 
sli the Ry on 4 conn rod into the joint of the knife and then 
seat pene te ee dane the head of the knife is retained by a 
permanent plate. dispensing with bolts, nuts, and screws, the 
= is able to gurioens in a few seconds what generally takes as many 
WW 

1241. Improvep Apparatus Yor Recuatinc Tat Wiptn or BLACK AND 
COLOURED a > on Carbs, Parer, AND Exvevores, J. Parkins, 
Golden-syucnre,— Dated 3rd April, 1875. 

The object of "this invention is to construct a wechine in which sheets 
of letter or note paper, cards, or envelopes, may be arranged in order, so 








|, upon the top of the lump and 
The 





that black or coloured borders + may be ma ote heen ih quater comme 
as to width and facility of execu 


1221. Raimway Brakes, W. H. Clapp, hn Prion,Dolal 3rd April, | 
1875. 


This visional specification describes aiding weil cylinders, 
ha Bae a an attached, to receive P ait aon clam 


uot fa Saing Oe | 
lind Seine a | 





| manner and when the substances are Pot chlis p nie 
the pplapene lp tun Sho sennty enoees airs of which 
| are made of the required shapes of the cutters o fot 
| 1198. Scovnene Waeas, J. Higginbottom and EB. ae Liverpool. — 
mod 2a April, 18 75 
The object of this’ invention is to sim too pr the hinery 
used for grain well known to 








flanges 

cyli in a continuous line to the qurhan y 
rod or piston ppanies Seepage tee esntee, divided and made clastic by 
- When used for purpose of actuating brakes, the cylinders 
one over each axle, so that a four-wheeled carriage two 
ilkden. The rods or pistons passing through the cylinders abut one on 
the other, form’ a continuous line for the application of direct force 

frem one end of train to the other. 
Boots axp Suors, L. Heath, Boston, Massachusetts.—Dated Sth 
April, 1875. 

This invention consists in a novel construction and arrangement of the 


—_ Le. 4 an easier and better fitting, cheaper, and more durable | 


ced than is now in ordinary use. 


en Watcuman’s Detector, J. J. Waineright, Birmingham.—Dated 6th | 


April, 1875. 
This invention consists of a cylindrical case in which a horizontal dial 


similar to the dial of a clock works, the said dial being carried by a wheel | 


or disc connected to a clock ee the said dial and w 
one revolution every twelve hours. bynes of the dial whee 
is divided by preterence into forty-eight and the 
cover of the case is provided with a small — I situated over that part of 
the dial wheel containing the recesses. Through this funnel or 
checks supplied to the watchman are voned, Os the said pegs as dial 
wheel travels under them being in the in the said dial 
wheel. By opening the lid of the apparatus the number of inserted 
by the watchman can be —, > —- of each peg song. Se 
time at which it was placed in he eee The central part the 
cover is made of glass, and through it the time is read off a fixed pointer 
on the cover indicating the time. 
1247. Breecu Loapine SMaLt Aros, J. Williams, Sine a ena 6th 
April, 1875. 
This invention consists in fastening down the barrels of 
guns by means of a horizontal lever, the short fore arm hich 
works in a slot or recess made in the ot the break off. On the middle 
of the face of the barrels is oly, ee when the barrels are shut down 
enters the slot or recess the fore end of the fastening lever 
works. On shutting down the barrels a bevelled side of the lump acting 
against a bevelled side of the fore arm of the fastening lever pushes the 
said arm of the lever aside, and when the barrels have their 
lowest position the short arm of the lever by the action of its spring 
there y fastens down the barrels. 
releasing of the barrels is effected by ening aside the fastening 
lever by its ‘thumb plate. 
1278. Seraratinc Bopies rrom Gases, 0. Braun, Berlin.—Dated 8th 
April, 1875. 

After having cooled the smoke the inventor turns into dust as much 
water in it as*’cannot evaporate, and exposes it to the cen power by 
forcing it through a rotating Vessel. By this operation drops of 
water now saturated with the substances Me the smoke are de with 
tar and soot, and by this way separated from the gases, which escape 
clear. 

1287. Grove Fasrentne, W. wut, Birmingham.—Dated 9th April, 1875. 
This glove fastening consists of two parts secured respectively to the 
edges of the glove. One part consists of a fixed plate, having at one end 
ona, en the other end a stud, and the part consists of a plate, 
an eye and bar at one end, and a hole at the other en In 
fasten ng the glove the folding ae pee is temporaril yur f 
= by the hook and -y-y* and is then folded upon the fixed plate. 
e overlay yee glo ve are, in the act of fastening the glove, 
forced in ite directions, and the glove htened on the wrist, the 
pore § = being fastened ' to the fixed plate 7s nay fog oe stud de- 
or bya snap fastening. The two ) wy = - 
nently together. In this case, oneend of ¢ jointed bP ang ‘ts hooked to 
the edge of the glove before they are folded upon one another and 
fastened together. The fastening described may be used for fastening 
belts, bands, and other articles of dress. 


1536. Stream Borwers, K. W. Aedges, Chonpeide, —Dated 27th April, 1875. 

The invention consists, First, of improvements in the censtruction of 
vertical boilers tu prevent the great waste of heat where the products 
of combustion are directly exposed to the partof boiler above the water 
line. It also relates to an improved manner of getting at furnaces of this 
kind of boiler for the purpose of repairs, and to improvements in the con- 
struction of furnaces. 

1748. Rarcuer Redutatox ror Wixpow Butnps, A. M. Clark, Chancery- 
lane.—Dated 11th May, 1875. 

The invention consists of a ratchet wheel and wl or brake so 
contrived that the wheel aw & be turned either way lily for shifting 
the slats of a window blind , Or ae as also for opening 
and closing revolving fanlights, « di , and for adjust- 
ing other objects. 

1884. Proreviixe Suirs axp Yacurs, B. H. C. Monekton, Fineshade, 
Northamptonshire.— Dated 22nd May, 1875. 

The Seperepate consist in attach’ cylindrical outriggers at some 

eves beyond the side of the hulls of very ong oe eed draw- 








couches, and Sey by such means immense 5 with little or no 
motion, great facility for turning, increased safety, and reducing the ten- 
dency to sea sickness to a minimum. 


3364. Evectric ~The W. R. Lake, Southampton-buildings.— Dated 
25th September, 1 

, This Sait ‘relates t to combining Se electric waves or impulses 

in the armature of a magneto- 

ic machine Ary forming them into constant currents flowing uni- 
a in one direction b by the employment of radial arms 

around a shaft or cylinder and wound with coils of insulated wire, the 

ends of Se ee eS es ae 1 electro- 

magnets, |magn coils eommunicating a t proper points with corre- 

parts of a sectional commutator, and caused to revolve between 








p donne ade name pee te by said electric waves 
thus induced in oa eatin aie eaieciad tagetner te She sant electric 
currents of similar name and caused to flow each in ite directions 


from said pole thruigh all the intermediate coils to t in said wire 
nearest the next ite pole ; said currents meet and combine, passing 
through an e circuit in one and whereby said “currents 


are also delivered oS Se ee ree 


are situated nearest the said where the an 
— energy is the strongest. improvement also relates to pointed 
poles as hereinafter described, whereby the abrupt 





tapering mag 
falling off of th ae tasenatlo eee ts prevented and the 
rendered more uniform. 
3396.. Motive Power, EB. H. C. Monckton, Wansford, J. T. Creasy, 
Lambeth, and W. Tulley, North Bow.—Dated 29th September, 1875. 

This invention relates to a novel and simple apparatus or machine for 
obtaining motive power from the pressure of water, oil, air, steam, gas, 
orother fluid. The said invention is carried into practice by the combi. 
nation of force pum’ cf ph geegeny ——— jv ram or rams for ob- 
taining the pressure of the steam, gas, or fluid, and atoothed wheel or 
wheels, whereby oS pean eeu ve power. 

1189. Sxurtties, 7. Burwin, Oakworth, —Dated 2nd April, 1875. 

In constructing that ay of the shuttle with a solid bottom where 
the rivets or pins hh to hold the peg or skewer, instead of 
hollow as Litirto ! oo in the peg or fe with a hinge or 
joint so that the spool can be ly put on and 
1190. Portaste Houses ror Pouttry, A. E£. Pier, Oxford-street.—Dated 

2nd April, 1875. 

The chief objects of this invention are to construct at a small cost 
houses for poultry, game, dogs, or other ——- which can be easily 
folded up into a compact form for tr which can 
be y cleaned out without out requiring ©, a to pong Bey and in 
—2 ao eee 4 used for birds can be got at from the 
outside ; construct 8 for or , which can 
in like manner be folded coupe for rering ~ el we 
1191. Neepie Tureaver, G. Pocknell, Bxeter.—Dated 2nd April, 1875. 

This invention relates to improvements in apparatus for facilita 
of needles ; grooves are cut in the metal, wood, or other plate, 
which plate 1s bent to form two arms at right angles, on one of which a 
spring is riveted. Or the grooves may be cut in a flat of metal 
an it angles, and a 
1168. beg —y FOR PLantnc Macnines, J. Lynam, Manchester.—Dated 2nd 

} 
This invention relates to cutters used in machines “4 y turning, 
rfacing metals, and for all descriptions 

wen ge cals and forall descriptions of ciate gpa ly 
NN ee aa, the proportions of 
the grey cast iron SS ee iron to about 
one ounce ef nome, for the tungstate of iron 
the proportion is about nine pounds Rady he Ro oF tung- 


state ofiron. The iron and tungsten of iron and of iron are 
melted aad comtgand Saguice Gs. qrechiee hauled’ ie Gis aoulary 





pe — aoe, barley mills :” enh conaiate tn winge callsanty ening end 
a solid homozeneous disc or wheel composed of emery or other sharp hard 
substance mixed with an = composition and then solidly 


cutting 
pressed b there being 
Fee Oo Uses am pt me np h dr nenphe: poplin. Soe 


1195. Manure, F. G. yy Cannon-street.— Dated 2ad April, 1875. 
This invention relates th nnd ate of» excreta, and to the 





eee none en eo = a peculiar process of and 
rad portions tegetionr a d of the liquid 5 pals t. 
' an 4 

fix the salts and gases and render the excreta capable of employed 


asa manure for agricultural purposes. 

1197. Gas Brackets, W. Shuttle, Shrewsbury.—Dated 2nd April, 1875. 

| An improved gas bracket is described ha two double elbows on 
the upper portion thereof, which is connected with the gas ; to 
of such double elbows an inary ta) 
serving to k the flame at its nz um 
regulated by u lever, cord, and pulley 

oe Sas te te ent meson tantl — - te all 
the t it is only necessary to slightly lift t or wae weak 
attached to the thong when the flame is instantly diminished. 


1198. Ramways, Z. L. Haddan, Cla, —Dated 2nd April, 1875. 
Obtaining grip for driving and for brake ety by ——s presoure 
ae vertical w t, and regulation of sam: t 
and weight of fruin. | Cas ther some or allo the. whens of 
train by cords or equivalent su carriages together by 
roofs to prevent oscillation. on the tires of no = 
Sci up ploccs Ge Sum acien, and soldering surface 
wearing strip on to rails. 
1202. Measvrine Fasrics, H. W. G. Child, College Hill.—Dated 2nd 
April, 1875. 


The apparatus consists essentially of a cast iron wheel mounted es a 
horizontal shaft, having its bearings in a metal frame, which is 
its rear end to a secon: and smaller frame, intended to be fixed the 
table or counter. This re ye Piped four = or Ae peso each of which 
is intended to indicate the e a yard, on the felloe 
of the wheel between the spo! = ~*4 be bee Noe to bye te sixteenths of 
a yard. 

1208. Brakes, W. W. Blades, Nantwich.—Dated 2nd April, 1875. 

The invention relates to that clase of brakes which are operated by the 
motion of the wheels, and consists mainly of an endless chain or belt 
connected with the brake e, encircling loosely a —s on the wheel axle 
and in pore a pulley on a movable support, — which the 
belt to grip the drum and carry partly ad wile the same to 
apy the brake. the friction between woes ha Uh aed tho domes Getta 
the degree of pressure with which the brake blocks are applied. 


1205. Fire Avarm, H. Brough and J. F. Owens, Manchester.—Dated 3rd 
April, 1875. 
This invention consists of a self-acting fire alarm, which w the 
een 6 6 SoS 6 Se mill, or other building to i it is 
or bell, fire off three guns successively, and 
exhibit a brillian ber] or ame coloured light. 
1206. Sopawe Sueer, F. Y. Wolseley, Monkstown, Dublin.-Dated 3rd 
Aprd, 1 
The \aotanr ae the invention consists in adapting to that class of sheep 
shears in which a number of a Ses teeth reciprocate over a comb or 
in connection with a 


bottom plate, a strong coiled train of wheels, 
through which and the 2 as as — mover motion is transmitted to 
the plate provided with cutting teeth. 


1207. Sream-Generators, J. Blake, Manchester.—Dated 3rd April, 1875. 

This invention consists in the first eS of meuevemeats in a former 
patent dated January 31, 1874. Tees me or inclined 
water-tubes are connected rows of cross-tu! ee tid wate 
water chambers. cian ye te 


ing water tu 
central water coher connected wera with the 
tal boilers are 


and with the water space by means of water-tubes. 
08. | mene Water, K. L. Hilton, Hyde, Chester.—Dated 3rd April, 





circulating pipes, 
generator, as the case may be, return current or the feed-water 
through the other emer to the internal tubes. 
1210. Stoves, 4. G. Southby, Abingdon-street, Westminster.—Dated 3rd 


875. 
ventor burns the in a chimney of a shape be so Gin 
flames. He ad chute ait feesly. of te 
the gas, and supports “the ‘wottom of the 


products of the perfect com! of 

| [arr irene flames not to reach to the 

top of it. 

1211. Gas Stoves, 4. G. Southby, ~~ oe —Dated 8rd April, 1875. 
The inventor connects gas stoves wi ith the burner nibs used in gas 

lighting by means of a cast bent or elbowed Levee im gy Fn peas of 

than © 


the shorter arm 
the burner nib by means of a short fastened to the 
arm and aght down over the nib. e connects the longer arm of the 
hook with the gas stove by flexible pipe. 
1212. Temr.es ror Looms, J. O'Neil and R. Bond, Bury, Lancaster.—Dated 
3rd April, 1875. 

These improved self-acting temples consist of two bars of wood or other 
material, which are connected se ek At brit - 
Se He ld of the 
selvages of the fabric. outer ends rods are aeeanunl studs 
in fixed brackets. "7 


a. ns axp Snors, J. Okey, Stroud, Gloucester.—Dated 3rd April, 
joins HPper cut out 4,0 in one - and slit in the —— to form a 


the edge of the le in forming oT 
— are sewn of suitable oy to aon over gy ee 
eyelets for a or string 

1216. Treatinc Facat Martrers, W. BE. Newton, Chancery-lane.— Dated 


8rd April, 1875. 
The fwcal matters are ae poe age (under great heat) to distillation, 
and thus are id and or volatile 


What the moll aatiore romana tn retort the vola or 

Sipertted cot hem thonet thay pun fete a rosa hich A 
an nce pass er appara 

and are at last converted into illuminating gas. —" 


1217. Kwirrine Macuine, J. A. Guivet, Troyes, France.—Dated 3rd April, 
1875. 


The principal features in this invention are, First, three non-articulated 
needles or points placed to the right-hand ae ring ste sts of 


serving to lif B the eesdas af the tre amen eee 
SS ee ee ee ee ee ‘de pele al rar 


mts. "Rauway Brakes, 7. Puskds, Westminster-chambers.—Dated 3rd 
F 
This invention relates to continuous oe wee. poe me om 

certain combinations of mechanism 

the engine and train. The e brakes py 

cylinder or its equivalent, or by a mechanical power (such i a owen ow in 

combination with knee-joint and elastic brake levers. The train es 

are applied through the herwention <& ho coow ase ant Sia Suet 

joint levers acted upon by a central buffer on the engine or tender, so that 

the momentum of the train shall apply the brakes as soon as the speed 

of the engine is checked. 

S88. Bescurss, H. W. Hart, Sackville-street, Piceadilly.—Dated 3rd April, 
‘ 





This invention relates to the manufacture of biscuits which contain the 
beneficial properties of tea, coffee, or other similar stimulants, and which 





294 





THE ENGINEER. 





Oct. 22, 1875. 





—————— 





are tnt © > be used under ee where it is not cowvenient or 

in their usual liquid form. 

1220. het car Leaps, Bae 4 R ‘Wood, phecvtireptasny London.— 
Dated 3rd April, 1875. 

The mould consists of two plane surface iron plates; each plate is 
covered with a non-conducting material. The inventor employs a sheet 
of paper pasted upon it, and over the paper stri pes a3 or other metal 
are attached by screws to separate the mould in‘ 

a a Enotnes, W. Brookes, moe cater C pene 5th April, 


mis seasitties relates, First, to improvements in the construction of 
the annular disc valves described van the DO ge of letters patent 
granted to Alfred Hoyois, dated the July, 1873, No. 2490. 
According to this invention they are made of section, and fit 
on their valve seats by rims projecting downwards from their lower and 
near their wu oe lower rim. The object is to 
equilibrate valves. ° 3 are formed on one of the 

——— 


valves, and the valve A... ith so rims on the valves, which 
invention relates further to improvements a the means of 





valves work in annular poner cylinder covers. 
distributing 


steam in cylinder. the cylinder covers is made in two 
parts, bolted together In each cover arg formed two annular chambers, 
one termed the steam chamber, the other the exhaust chamber. In the 


partition round the steam chamber is formed a narrow aperture or steam 
port opening into the cylinder. The exhaust chamber opens into the 
cylinders, and round its aan wall isan aperture or port opening into an 
outer annu ber for the escape of the exhaust steam. In the 
steam and exhaust bers are 1 capable of sliding uj 
and down the Ng walls of the said chambers, so as to cover an 
uncover the steam and exhaust ports as required. Each piston is pro- 
Men with an annular ring, which slides upon the chamber wall, being 
sn ‘fhe it by steam admitted oe suitable apertures m the 
piston said annular pistons are connected rods passing 
the cylinder covers to the ar B rere de are connected to 
on y aattable mechanism for im -— the required 
motion. The of the invention bap en mproved valve per 
for giving motion to annular pistons or valves such as are pane 
cam on a cam shaft gives motion to the steam valves hgonting 
bars or rods in the axis of the cylinder, one rod extending to sy aot 
and the other to the back. bar or rod has upon its outer end a 








forked lever, the arms of which lever pall ee downwards 
nected each to one of the piston or valve rods. The bars or rods actuated 
by the said cam are carried by brackets or supports sliding in suitable 
slides on the cylinder and cylinder cover. The exhaust; cam is placed 
pg the steam cam on cam shaft, and acts upon sleeves over the rods 
r bars described, which sleeves are in like manner each provided with a 
forked lever, the ends of which are connected to the exhaust annular 
— or piston rods. The said sleeves are carried by supports sliding in 
slides. 
1124 Urittsinc vos Heat, J. Stirling and T. Peacock,. Coatbridge.— 
Dated 5th April, 18 

The features of she al which constitute this invention -~, 
one or more retorts to the flues of furnaces, for the purpose “atileing 
waste heat by producing gas and coke or carbonised Bo ay 
1225. Lamps, W. Carr, Upper Holloway.—Dated 5th April, 1875. 

This invention relates more particularly to lamps having argand or 
tubular burners for burning petroleum, coal oil, or other hydrocarbon, 
and jt consists chiefly of certain improvements in the construction and 
arrangement of the mechanism for raising and lowering the wick, and 
of an impreved construction of burner; but it also embraces other 
improvements applicable to lamps of this class. 

1227. Recerracte ror Money, W. Griffin, Leeds.—Dated 5th April, 1875. 

This consists of an open tray divided into compartments allotted for the 
reception of one species of current coin. In connection with this tray is 
a box or closed receptacle with divisions and bells, and covered with 
slotted cover through which the coin falls. 

1229. IMPROVEMENTS IN OR APPLICABLE TO APPARATUS IN WHICH CoRDs, 
BELTS, OR THE LIKE, PASS ROUND OR PARTLY ROUND Drums, PULLEYs, 
OR OTHER Smmitar Bopies, M. J. , Bath.—Dated 5th April, 
1875. 
visional specification Se | a d meet with one of its sides 
tnalined to the other side, and axle, so that during 
the rotation of the pulley there shall constant be a narrow space at one 
part in which the cord is as it were wedged or cli) It also describes 
the employment of a pin or other device to prevent the on-going part or 
coil or an, =< other coil or lap of a cord or belt from iad upon or becoming 
entangled with another coil upon a drum or 
-_ * ian G. Clark, Craven-buildings, f sae ME —Dated 5th April, 
rine tion and of a bituminous compound, 
having "saphelvamn ap tts base, spt ip adh centar in chosester to natine 
and d d in tum mastic 
and complete mastic, which may be © easily heated toe a esetity, the CO oe ge — 
used when so heated for paving or 


ae 








nation of wood with tum or any uae bituminous or 5 Panic 
compound in the form of blocks for paving purposes, composed of any 
pe bituminous ba ie ne Rem pars fen wm ge _ a wooden box 
or frame or part of a frame, forming an outer whol p Mod on ny 
pel block, and laid down as paving in the manner descri the 
fication. Thirdly, the use of sawdust or any agama particles of 
fi , wool, or hair as part of the materials, + aeeeng SF Otay anne OF Shows 
mixed with one or more of the —— in any bituminous compound made 
as described in the specification for paving or other purposes. 
1331. Tyre Cases, W. Shaw. Strand.—Dated 5th April, 1875. 

The box partitions or sides are made short, and arranged to be swung 
into a slanting direction, and to shift to varying widths as required ; 
bottoms of boxes are concave. The case takes to pieces, and its different 
sections are made d 
1232. tera Serine, &. Kearton, Pye Bank, Shefield.—Dated 5th 

April, 1875 

The novelty of the invention consists in providing tram cars or other 
vehicles with a convex or bent blade spring in lieu of the ordinary draw 
bar or “‘ whippletree ” forming ,the connection or coupling between the 
horses and such vehicle. 

1233. Lamps, H. G. Hellier, prictence Betet 5th April, 1875. 
This invention consists in the as of am or Fd gene ae mg = 


somata to forming ~ m4 


— a light used in the combustion of 
pipe toa yon or night t where the cetton wick Ame re} 

by a wick made of carbon or carbon combined as above. In gas burners 

the burner is supplied or filledin with carbon or the combination, or the 

carbon is at the meter, so that the gas for combustion passes through 

same, and thence to the burner. 

1234. Sucar, A. V. Newton, Chancery-lane.—Dated 5th April, 1875. 

The contents of the vacuum pan (consisting at this stage of the manu- 
facture of crystal floating in a pay a syrup) are run out th ha 
cock or valve in the bottom thereo te vacuum ch re 
—e concentration is effected pot submitting the sugar . the 

arifying operation. 
1988. Gass ReF.ectors, G. C. Pulford, Dowgate-hill.—Dated 5th April, 
1875. 

Gas and lamp chimneys have ring corrugations and ribs. 

1236. Coryinc Pencus, F. Wirth, Frankfort-on-the-Maine.—Dated 6th 
April, 1875. 

The following is the description of this invention :—Ten pounds of 
best logwood are to be cooked reiterated] in 100 1b. of, pags and the 
decoctions which have been obtained to 001b. This 
liquid is now to be heated in a china vase to boiling ona ag was to boil so 
bens A quantities of hyponitious oxide of chrome that the 
re pitate appearing at first has dissolved itself n with deep bluish 

ince colour. Then the liquid is to be evaporated upon a water bath to 
obtain consistence, and to mix with as much finest elutuated fat clay 
that one of the iether goes upon 3--34 of the extract. For the 
better binding of the mass, and according to the degree intended to give 
to the pencils, there is still ‘to add a quantity of slune of tragacanth gum, 
by which is produced the plastic mass necessary for the making of 
penc’ 

1287. Pires, C. A. C. Eckhold, Leicester-square.—Dated 6th April, 1875. 

A dise and ‘a ring are connected by bars forming an appliance to fit 
within the bowl 
1238. Quaprats, A. Lindsay, Bdinburgh.—Dated 6th April, 1875. 

The features of pavity constitu this invention are, First, the 
making of quadrats from sheet brass rolled to the desired depth, and 
from which* they ot cut, the qualities of a enabling them te resist 
——, = contraction ge 1 hereby th raed e p of oa. 
typing and electrotyping, and where’ intend preserved an 
great durability obtained ; and, Secondly, in forming them of lengths 
extending to ten *‘em’s,” ‘or, in other words, of a length ten times the 
depth, whereby the formation of the lines is e~pedited and labour saved. 
1239. Distitiinc Sea Water, H. Fisher, Navcastle-upon-Tyne.—Dated 6th 

April, 1875. 

This invention of an improved mode of 

erefrom is 


and a us for distilling sea 
water to obtain fresh water th ulenel ted enable pomene ina 














boat at sea, shipwrecked, or otherwise cist away, to secure a supply of 

fresh water for any ordinary 

boat and pre dhes g5 of behtg put to work by the 
or vessel for con’ 


has ceranged te combination 


len, of time, by means vided in the 
+ h vier then available, For 
sea water to be distilled 
with it apparatus for producing heat by 





friction for evaporating the sea water, and apparatus for collecting and 
condensing in the form of fresh water the resulting steam or vapour. 
ew > me el D. Abel, Southampton-buildings, London. — Dated 6th 
pre 
This invention relates to the manufacture of nuts from heated bars by 
the use in a machine of swages for indenting the of the bar, a 
cutter for nicking it on the face, and a blunt punch for indenting the 
central hole in the nut, the bar so treated being at each stroke advanced, 
so that a nut thus partly formed is severed from it, forced into a mould, 
= by « taper oe and extruded from the mould 
stead of swages, aA. cutters = be used to indent the edges of 


the bar and the nicking cutter and indenting punch ma; sed 


with. The sw and taper punch have the effect of pare ee the 
} ens the waste of the pieces of scrap metal usually pro- 
uy 
1241. ee Grispine Apparatus, G. A. Wilson, Liverpool.—Datet 6th 
April, 1 


_ The phys or F wheel is made thicker at the centre or eye than at the 
or other plates are fitted close to the sides to 
prevent Coe. and flying. 
1242. Lerrer Batances, W. Hiscock, Soho.—Dated 6th April, 1875. 

_ The ae relates to that class of letter balance known as bent lever 


Soint. 








one or more weighted arms to the 
eounterpise weight in snch | manner as to increase the weighing ca’ aunty 
of the balance when desired. An ink-pot may also be contained 
base of the balance, the lid of which is operated by the counterpoise. 
1243. Tank Furnaces ror THE MANUFACTURE oF GLAss, 7’. J Cart- 
wright, Warrington.— Dated 6th sere. 1875. 
A water chamber is built into each bri and connected by pipes with 
a cistern above it. The sides of the tank are exposed to the air, the 
casing being carried by girders. 
1s. a anp Dovstinc Woot, 7. Bailey, Bradford.—Dated 6th 





Apri 
The First part 4 this inventien ates ito what is Bye known as 
“doffing,” that is. full from placing empty 
bobbins on the spindles, and licable either to nrostle (or fly) frames 








or cap frames, whether employed in spinning or doubling. The Second 
Lae of the invention nea =< to the construction of spindles and = 

used in throstle frames. On the top part of the spindle now generally in 
use is a spiral thread generally known as a one- screw, and in the 
inside of the top part ort the flyer is a groove or race corresponding with 
the screw on the spindle. 


1246. Braces, E£. L. pote, Birmingham.— Dated 6th April, 1875. 
This invention ——- rally to the tab-plates of braces or dress 
suspenders, or that ch the tabs are connected to the buckle 
- other fastening o’ art by wi or suspender. Accor: to this invention 
the tab-plate is hooked to the buckle or fastening as usual, but its lower 
Ee is made into a curved tube or part of a hollow or tubular ring, the 
wer side of the tube being its concave side. Through this curv "tube 
the strap of the tabs is passed, and any inequality of pressure on the 
tabs causes the strap to ride smoothly and with great freedom in the said 
curved tube, and thereby to restore the equilibrium of pressure on the 
said tabs and adjust the brace and tabs to any position of the body of the 
wearer. A tubular tab-plate of this kind may applied to the tabs at 
the back of the brace or suspender. 
ts Soneereen, R. Goucher, Perlethorpe, Nottingham.—Dated 6th April, 


min relates to the connecting or disconnecting of railway 

.. trucks, or other vehicles of railway rolling stock, and it 

ists of an gs and means or appliances 

connected Seewwites whereby the ie for the attendant employed 

in g~ the vehicles passing under or betwven the 
same is oteinted. 


1249. Scares, J. H. Johnson, Lincoln's-inn-flelds.—Dated 6th April, 1875. 
This invention consists of a measuring rule or scale, d hard woo of strips 
wood or hard 


of ivory secured pomeneny together, or of strips of 

rubber combined with ivory. 

1850. * amend Feep-water, J. Saville, Sheffield.— Dated 6th April, 
This Ticitineks "yh i the feed-water pipe with 

the exhaust pi tter oes ems to a cistern or reservoir, 

which is provi: ed with a steam outlet and with a pump outlet. 

1251. Rock Dritts, J. K. Gulland, Westminster-chambers.— Dated 7th 


April, 1875. 
This invention consists in applyi ‘i: rotary engine direct on to the 














tubular spindle of a rotatin; so as to cause it to revolve while 
the spindle can slide ae the as ~~ | piston or hollow shaft of the 
poner and ia forward spindle while it bores, or re- 


it from the ho! pressure acting on a piston in a 
cplinde, ‘which pte is mounted with a thrust bearing on the end of 
the drill spindle. eater oy | the drill with water, a pipe is passed 

the end of the cylinder in which the advancing ‘lston is fitted, 
and enters the hollow drill spindle through packing. Instead of thus 
arranging the drill in the axis of the engine, it may be mounted at an 
angle thereto and passed through a sleeve driven by bevel gearing. 


* ‘ccna Peat, H. Conradi, Golden-square.— Dated 7th April, 


The main feats of the i consist of the 
cnt aden tho atnie ois tant Oe , the arrangement of 
rollers —_ respect to each other and iste tee reciprocal action as rotating 
scissors, the arrangement bel the endless chain with the cousbtnation 
form and ‘ating up of the d to it, forming the 
ones Noma and at the same time serving as choppers, mowers, 


evs 








prods CHEecKING THE Recerpts or Moyey, L. Bain, Hemming’s-row.— 
Dated 7th April, 1875. 

A threefold check or ticket, numbered consecutively, divided by means 
of perforation or otherwise, as may be determined. The inside part is 
the counterfoil. The middie part mes the property of the customer, 
and the third or outside part is taken by the checktaker, who deposits 
the same in a box or case divided into compartments (it is sug; ten) 
with a glass top. On depositing a ticket it is made to move on very 
readily, leaving the next compartment vacant for the next ticket or 
check, which is deposited in like manner and moved on. The last nine 
tickets remain exposed. The tenth compartment is bottomless, and the 
ticket or check, om posting, into this compartment, falls through into a 

or box. with the pivot of the box or case in which 
the s tickets or ahs are deposited is a series of wheels, w! 
to be indicated on dials the number of tickets d 
indicated on the dial or dials, the ae of de 
and the number a of b money-taker, as shown by the 
counterfoil of his check or ticket- eee exactly correspond. 
1254. Iron Saves, F. Niblett, Semaenatnes thane 7th April, 1875. 

The corners are formed of solid iron cubes, which are made to receive 
double elutch angle bars, and, by a novel contrivance, are riveted inside 
the cubes upon steel poin The plates forming sides and door are all 
grooved on the inner side to receive the Projecting clutches on bars form- 
ing frame. Extra projections around frame and dee sinks in 
doors. Clutch bolts acted upon by bolts of door lock. of new 
design. Extra plates to strengthen lock plates, also solid pins in door 
plate screwed, or otherwise secured, to which wr the plates, are made 
as one. Iron rolled in two thicknesses on one plate, and a teles made (the 
body of safe) of one plate, there is no joint at any of the angles for inser- 
tion of wedges. 

1255. Transrerrinc Apparatus, W. R. Holyoake, Marylebone-road.— 
Dated 7th April, 1875. 

Elastic or yielding type or transferring apparatus. 

S05, sores Spanner, J. Atherton, Sheffield.—Dated 7th April, 


1875. 

The novelty of the invention consists in providing the handle upon 
which the outer juw of the spanner is formed with a sliding inner jaw, 
the handle of which is hinged thereto. The under surface of this handle 
is serrated, as also is the upper surface of the handle of the outer jaw, so 
that, when the distance between the two jaws has been adjusted, the 
serrated surface of the two handles are ry Truce and grasped by 
the hand, which firmly retains the jaws in their position. 

1257. Wixvinc Tureaps, S. Bash, Glasgow.—Dated 7th April, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of hinery or app as described 
1258. Brakes, W. H. Stokes, pn = ce a= 7th April, 1875.4 

This invention — in wor! the peas mie o od means of a 
sliding rod underneath, and extending al @ le of each carriage 

the ends of the rod Seine guovtiad em when 
pera cl: erage a neeerer < _- —_ 
4 ne tween and ov s 
blocks, my ay ad is earres ie ‘ ther direction, at eee 
chains or or ropes, jocks ks pon t whi 
—— the sliding alee don on one kes on that cantante are 
into action, und the several sli apo on the other carriages 
brought into contact, their brakes 5 in succession operated upon 
the ‘oie rapidly brought to rest. By means of racks on the sliding ie 
engaging with pinions on the axles of the wheel, the sliding motion of 
the rods may be effected with great force. 
198. pcan ror Dentistry, M. 7. Labbe, Paris.—Dated 7th April, 


describes a composition or cement made 


tion and uid preparati hich, 
ay stopping fort or tooth, ase mando “into &| anthrac 


application, hardens rapidly and becomes 








1 th cati 





This p i 
Pay ms 
hen ha o 
w they have , appl 





united to the tooth. The solid preparation is a powder, composed of 
— of zinc, oxide of iron, and pure cined silica, chromate of zine 
g added when a yellowish: white shade is desired. The my 

perf is composed of chloride of zine and ae a d both 

together in the presence of an excess of zinc and oxide of zinc, 

1260. Boots anp Suoes, 7. Horrex, Gray's Inn.—Dated 7th April, 1875, 
The invention consists in protecting the feet from {wet or damp by 

means of an india-rubber covering which can be readily adjusted to or 

removed from any boot or shoe, and which will of its own elasticity fit 

closely and follow the form of the boot or shoe. 

1882, Pousone Asu Pans, §. Goldstein, Manchester.—Dated 7th April, 


mei - vements consist of a combined ash pan or dust preventer and 
cinder sifter, and is composed of an upright or front piece of sheet or 
cast iron or other suitable metal having two openings therein for drawers 
or boxes or other receptacles placed one above the other, and which pro- 
ject underneath the firegrate, the one further than the other, Ly bottom 
one projecting the furthest. Over these drawers or boxes and coverin 
the upper one is stretched a wire netting or grating of metal, and which 
when fixed at an le or incline forms a sieve, and allows’ the larger 
pieces of coal or cinder to fall or roll down to that of the lower drawer 
or box ot pe py. beyond the upper one. The end of this lower drawer is 
inclined in a con direction to the sieve, so as to assist in the equable 
filliug thereof. A modification of the same is made for lying firegrates 
4 using one drawer or box only, and placing the sieve over the same 

in a bi mtal position for the — of catching the cinders and allow- 
ing the ashes to fall through. ie object in both cases being to provide 
an ash pan or dust preventer combined with a cinder sifter, so that the 
ashes and cinders may be automatically collected in se te receptacles 
as they fall from the fire, and be capable of removal without the necessity 

of disturbing the body of the ash pan or dust svesenten. 
Be a Sinks, H. S. Snell, Southampton-buildings.—Dated 7th April, 


The object of this invention is to prevent the escape of noxious or 
offensive gases from sinks, water closets, urinals, fitted up in 
dwelling om into the interior of the house, and to conduet any such 
gases into the external atmosphere, either by a hole in the external 
wall of the house, or through a conveniently placed chimney or upcast 
8 
1262. Inpica1inc To THE Driver or A RarLway TRAww THE Dispiacixe 

OF THE WHEELS OR THE SEPARATION OF ANY PART FROM ANOTHER PART 
OF THE TRAIN, OR FOR AUTOMATICALLY STOPPING THE SAME, J. Turner, 
Chicago.—Dated 7th April, 1875. 

This invention relates to improved apparatus to be arranged upon a 
railway train to automatically indicate to the driver the dis; ment of 
the wheels or the se tion of the carriages, or of one part from another 


part of the train without the intervention of the driver. 
1264. CLamprsa Wispow Sasnes, H. Gardner, Fleet-street.—Dated 7th 
April, 1875. 


The object of this is to provide a simple, cheap, and substantial clamp 
by which the sides of window sashes may be clamped or compressed, and 
the joints closed firmly together and held in place while the boring and 
pinning is being completed. 

1265. Furnaces, C. F. Kuhlmann, Lille.—Dated 7th April, 1875. 

The invention relates to furnaces generally, and consists in dispensing 
with the ordinary grates and burning the fuel on a or platforms 
* posed one above the other, or these shelves = Ay replaced by 

single furnace chamber similar to that of a running kiln or eapela fur- 
pd 
1266. Puotocrapuic Stup10 Wixpows, H. Vender Weyde, Upper Norwood. 
—Dated 7th April, 1875. 

The invention consists in so arranging the glass that the rays cf light 
shall traverse itas nearly as ble at right angles. Also disposing 
the panes alternately facing in opposite directions, so that one or other 
end of the studio may be used according to the most favourable direction 
of the light. 

1267. Oxnamentine Woven Fasrics, Z. J. Lownitz and J. Duxbury, Man- 
chester.—Dated 8th April, 1875. 

The improvements consist principally in ornamenting dhooties with 
acoloured border or —— of any suitable design along the edge of the 
fabric, such coloured border being produced by printing, and by preference 
printed on both sides simultaneously. 

1908. a Macutines, A. D. Turner, Homerton.--Dated 8th April, 


The p provisional specification describes means of imparting motion to 
the looper end to the “‘ feed " apparatus: for producing a description of 
herring bone stitch; means of as the driving wheel wo: 


loose and ses: the applica of gutta-percha or analogous m 

soche Sete * gearing 80 as to lessen noise and dispense with oil at 

jal ‘Seo oahing sewing machine needles with a portion of the 
flat. 


908 Trimminc Piasororte Hammers, W. H. Mott, Highgats-road.— 
Dated 8th April, 1875. 

The invention consists of a tool semewhat in the form of a pair of pliers 
made of a pair of spring jaws provided with removable steel plates, in 
which tool the felt ring of the h head is confined whilst being 
cut, the steel plates forming a gauge or guide for knife. 

1270. Water Mertens, J. Robertson, Glasgow.—Dated 8th April, 1875. 

This invention consists mainly in improvements in a form of water 
meter for which royal letters patent were granted to the inventor, Nos. 
3146 of the year 1868 and 448 of the year 1873. The First improvement 
consists in st oe and cylinders with induction and eduction 
ports at each gear is in a cylinder or 

compartments attached thereto. The ir index is operated from an arm 
actuated by the nm. The Second improvement consists in forming 
the cylinder and piston ports of a series of small holes. The Third im- 
provement consists in forming crank dise with two bushes, one for each 
piston arm ; such disc itself being set in abush. The Fourth improvement 
consists in forming the port ends of smaller-diameter than the piston 











h improvement consists in giving a compound motion 
to fo the } o piston by an arm working in an oval groove ; weights or springs 
ing the centres. The Sixth improvement 


may be used to assist in 
consists in giving the pistons a complete b motion as well as a 
reciprocating motion to the piston, and employing gearing to carry the 
na ate the dead centres. The Seventh improvement consists in 
placing the connecting crank disc inside a compartment connected with 
the cylind thus dispensing with stuffing boxes, and in combina- 
tion with conical valves or concentric valves. 

1271. Carpino Enotes, £. Leigh and E. A. Leigh, Manchester.—Dated 8th 

April, 1875. 

wat etetien consists, First, in improved hanical t 
or modes of driving the various parts of carding engines, and of connect- 
ing a series or tion of them together ; and, Secondly, in improved 
arrangements and combinations of tools for manufacturing the of 
carding engines. 

1272. A Bauance witn Counter, P. Nézeraux, Paris.—Dated 8th April, 
1875. 

This invention relates to an indicator balance or weighing machine, 
giving at the a Ss —_ as the vas t the corresponding price of the 
article oy plate upon w _ ~ wae nny * be w 
is placed, is mippored ee le cylinder having a longitu 
opening, near edge hich is marked a scale of weights, and within 

is tube is a another cylinder or indicating tube marked with scales of 
prices ; the action is as follows :—Suppose for example that it is desirable 
to ascertain the value of 1k. 700 g. of a merchandise at 3f. the kilo- 
pty the indicating tube is turned until the figure 3f. in the margin 








and its scale are slightly above the edge of the scale of weights: a 
sliding ring is then moved to ¢ k. 700 g., and on looking to the scale 
of the * ndicating tube there will be read 5f. 10c., the result sought for. 


1. “pega Cow is, W. C. Church, Victoria-chambers.—Dated 8th April, 


This ~ SO relates to suction cowls applicable to ventilating tubes, 
shafts, or chimneys, for creating up-draught and preventing down-draught. 
These cowls, whether made fixed or to turn like vanes, are so constructed 
with internal and external conical diaphragms, that currents of air play- 
ing on them (whether winds when the cowl is stationary, or currents 
produced, by its being moved through the air on a locomotive, 

, or vessel), have the effect by their lateral action of inducing 
a current in the tubes, shafts, or chimneys, to which the cowls are 
applied. 
1274. big agg AnD WrinoixaG, 7. D. MacFarlane, Glasgow.—Dated 8th 
April, 1 

This pate relates in part to washing and ~auie apparatus 
of the kind described in No. 4251, of 1873, and comprises improvements 
which ye ge es to other more or less a 

washing and wringing apparatus, whilst a part o’ e inven’ 
ing | Felatos “to the “adaptation of the’ improved washing apparatus for 
¢c 
19v8 Forminc MeTaL PiLates with Devices 1x Rewer, R. Brown, 

Paisley.—Dated 8th April, 1875. 

This invention consists principally in forming devices in a get Paris 
by a revolving cutter with or without a pantograph, and in casting the 
metal plate upon the plaster so cut. 
ins. Bnapaneanen or O118, M. Zingler, Belsize Park.—Dated 8th April, 


Castor ofl or other non-<drying ol tobe mixed with varnishes or dis 
solved by heatin, ee small 
ng or by wading to tw Seen tans can arene a dates rere 
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manner, so that it may mix without heat with varnishes or dissolved 
ms ; or linseed or other drying oil to be mixed with varnish is agree] 
& dissolving rosin in the oil by means of heat, and turpentine and 
methylated spirit are then added. 
1277. Enotnes, H. B. Barlow, Manchester.—Dated 8th April, 1875. 
This improved motive power engine consists of four cylinders 
at right angles to each other, and at equal distauces from a central ble 
crank shaft ; the pusaee of these four cylinders are ted to two 
rods, and each is jointed to one of the cranks of the double crank 
shaft. In converting & rotary motien into a reztilinear to-and-fro motion 
and vice versa, a ore pin is fixed on a small dise at the end of a shaft ; 
this crank pin fits in a hole in a rod capable of sliding to and fro 
in bearings in a larger disc fitted on a second shaft. As the first 
shaft rotates it causes the second shaft to rotate at half the speed of the 





first. 
1279. C.rrrinc Horses, J. 8. Shelley, Horsleydown.—Dated 8th April, 
1875. 


This invention consists of a.circular metallic plate, a purtion of which 
is cut into comb teeth, that portion projecting slightly beyond the other 

rtion of the plate. The last tooth on each edge is rounded off. Upon 
This lower plate works a dome-shaped upper plate, the ed, of which 
are so formed as to operate as cutting surfaces and furnis with a circle 
of openings into which works a spur wheel carried upon a — form! 
the ae for the instrument, this spur wheel being worked by a smi 
handle. 
1280. Tramway Cars, &c., R. Brown, Tollington-road.—Dated 8th April, 

1875. 

The object of this invention is (by means of an clastic attachment to 
the drawing gear and an improved mode of adapting this gear to 
manag wheels) to prevent the horses from unnecessarily straining 
themselves, and also to apply their drawing power in a better and more 
econcmical manner than heretofore. 

1281. Osrarsine Patterns, 4. M. Clark, Chancery-lane.—Dated 8th April, 
1875. 

This invention relates to a universal pattern made of knitted wool in 
the form of a coat or other garment, and provided with sets of lines, 
conforming to the various lengths and styles, which lines are first 


peclayed (after placing the universal pattern on a person), and 
9 transferred first to a piece of cloth or other fabric, and from this to 
paper. 


1283. Skates, L. Westlake, Plymouth.—Dated 9th April, 1875. 

This invention relates to the construction of ‘‘ wheel” or “‘ roller” 
skates. A metallic bar is mounted longitudinally beneath the foot-plate 
in bearings in which it is free to rotate. Four wheels are mounted in 
= in suitable bearings attached to the longitudinal bar, so that upon 

e satter being rotated by pressure upon either side of the skate, the 
axles and wheels will move radially, such motion being lated by 
“ swivel pins,” which are placed in cylindrical sockets attached to the 
transverse plates ~ ! which the wheels are carried, and are provided with 
eyes or loops which are passed over vertical bars rigidly attached to the 
foot-plate. The rocking motion of the longitudinal bar is ulated by 
means of india-rubber cushions or pads placed beneath the ends of trans- 
verse bar or plate attached to the former. 


1285. Lacivo Boors anp SHoes, C. Nash, Sheer, Surrey.—Dated 9th April, 
1875. 


A means is described of fastening a boot or shoe with an elastic lace, 
which is secured in such a manner as to dispense with the necessity of 
lacing and unlacing, at the same time that it permits of the easy play of 
the muscles of the foot in mpeg 2 A metal clasp and catch or buckle 
and pin is attached to the top of the boot to neatly and effectively close 
the same. 

1202. Tives, 7. W. Conway, Wareham.—Dated 9th April, 1875. 

This provisional specification describes dovetailed tiles for facing 
walls. 

1296. Latues, D. Spill, Bromley-by-Bow.—Dated 9th April, 1875. 

Actuating “grip” and tools of buttons lathes by self-acting cam appli- 
ance ; also in scme cases employing revolving self-acting feeder instesd of 
or working against the “ steady.” 


1803. Svunsectixe Paistep Fasrics To THE AcTION oF STEAM, J. Simith, | 


Thornliebank, Renfrew.— Dated 10th April, 1875. 

In carrying out the invention a steaming chamber is constructed of a 
rectangular form, and the fabric is suspended therein in long vertical 
loops or loose folds on rods, and the ends of these rods rest on two parallel 
endicss chains, placed horizontally. A slow progressive motion is imparted 
to the rods, and causes the vertical folds of fabric to be gradually carried 
through the chamber. The fabric is arranged in folds on the rods by 
means of a pair of inclined endless chains at the wp ony of the chamber, 
and at the discharging end the fabric is drawn off (first in an upward 
direction) at the same rate as that at which it was fed in, and the rods 
drop in succession over the end pulleys of the progressive chains into a 


quarterly ings, t ‘h not at the prices by which th 
a meetings houg io prices by e 


ere ; for, ey were not a reduction upon 
recent earlier sales, they were at too low a to leave profits 
commensurate with the returns which capi have a right to 


y > a wget ape enema in the of —_ From san the 
are being now freel: a |, an @ pig s at 
the finished. iron works are fom well-stocked. The view 


appears to have become entertained among finished iron- 
makers, that pig metal is unli to become cheaper on an early 
day. Mill nge i ve, therefore, bought in excess 


of current requirements. 

Finished iron is affording slightly more work at the chief esta- 
blishments than before quarter-day; but the improvement is not 
great, and is unlikely to be of duration. eanwhile more is 

ing done this week than a fortnight and three weeks ago. 

Because of the heavy rains the ironworks situated upon the river 
Stour have been put to a stand, the water having overflowed its 
banks and put out the fires. 

_ Upon every hand to-day there was much anxiety still noticeable 
in relation to the action which the colliers may yet pursue. They 
are limiting the — as much as they well can without bringing 
themselves within the four corners of the Masters’ and Servants’ 
Act, and they are still pa seronnee © som in the thick coal seams 
for a rise in coal and in wages, those in the thin coal for the 
levelling-up of the difference whereby the thin coal work«rs are 
paid upon a scale 3d. “day” wie that upon which the thick 
Ss miner is paid. To what steps they may ultimately resort is 


Best coal is not in over abundant supply. The output of coal 
generally will be impeded for a time at certain of the collieries by 
the excessive rains of the past few days, for the water is fast flow- 
inginto them. Already several pits in this district are stopped. 

A scarcity of good ironstone was reported this afternoon; but 
consumers declined to offer terms which are an increase upon the 
recent low —— Good South Wales stone, for example, 
might have been sold in respectable lots if the pit owners would 
have taken the orders at current rates. I know of one case in 
which a pig iron maker here would have bought 1000 tons at present 
ye pit proprietors would, not, however, book more than 

that quantity. They prefer to abide the chances of the order 
being repeated for the tons which they have accepted rather 
than bind th Ives at this juncture to deliver twice that weight. 
In taking this course they are influenced by the belief that by-and- 
by things will have improved in this district. That South Wales 
ironstone owners should be adopting so cautious a policy will occa- 
sion no surprise when we report thatthough the quality of their 
product is little inferior to certain of the good stone of this district, 
consumers here will give only 16s. 6d. per ton for it. Such a price 
makes the stone no more than 10s. per ton at the pit’s mouth, for 
it costs 6s. 6d. ton to deliver it into this district. 

The report of the Darlaston Steel and Iron Company for the 
half year ended June 30 showed a gross profit of £10,648 2s. 3d., 
which, added to £266 5s. 4d. brought forward from the last half 
year, makes £10,914 7s. 6d. to the credit of profit and loss. Against 
this, general charges amount to £8233 17s. 8d., and interest on 
debentures and loans, 9s. 3d., exclusive of £2039 13s. 4d. as 
three months’ interest on lidated debentures accrued and paid 
on October 1. The result is a balance of £663 19s. 5d., to be 
carried forward to the debit of profit and loss, The whole of the 
cost of the repairs and the renewals, amounting to £6443 0s. 2d., 
has been charged to the a departments. This item, says the 
report, has been exceptionally heavy, and the plant has been thereby 
so far improved. The state of the iron trade during the half year 
has, it adds, been extremely unfavourable to profitable working. 
One of the furnaces was blown out in February last, and during a 

ion of win high ¢ the — and ae einen at a loss. Fo 

i rs speak in high terms of their mineral property, upon whic’ 
they have lately expended large sums. That expenditure they 
state is already — remunerative. They have issued 1139 of 
the new ordinary £6 shares, and are still open to further appli- 
ti In lusion, they regret the unfavourable issue of the 











trough. The steam is admitted by horizontal pipes placed in ch 
and perforated at the sides. Along the top of the chamber there is placed 


six months’ working, but express undiminished confidence in the 
— a 








a flat steam chest for preventing any drops due to cond tion from 

falling on the fabric. It is also necessary to prevent condensation or 

dampness where the fabric enters the chamber by means of steam heated 

casings. 

1304. Macnives knows as “ Mippiinos Separators” orn Purirrers, A. 
Crabtree, Bacup.—Dated lth April, 1875. 

This invention relates to those machines used by millers for separating 
the finer from the coarser portions of ‘‘middlings” flour called 
“ middlings separators or purifiers,” and consists chiefly of a series of a 
revol and reciprocating brushes for constantly clearing the unde-side 
of the sieves used in such machines, whereby such sieves are ~ 
vented from becoming choked, and the inventor is enabled te use much 
finer sieves than hitherto, and consequently to obtain a finer and cleaner 
product than heretofore. 

1806. Mecnasicatty Feepina Forsxaces, EF. Bennis, Limerick.—Dated 
10th April, 1875. 
The coal is thrown on to the fire by the sudden rebound of a spring. 


It is cut by means of a plunger armed with cut} , and the amount 
Beales ie gree ph baby in the regula‘ chamber. There is 
but one shaft, and all parts are wn inand out of gear by the same 


elutch. 
1814. Garpew Encixes, J. S. Stevens, Princes-street, Leicester-square.— 
Dated 10th April, 1875. 

This invention consists in constructing garden engines in such manner 
that the pump may be driven from the running wheel or wheels on which 
the engine is mounted, so that at the same time that the engine is moved 
either forwards or backwards, the oe may be brought into action and 
a stream of water delivered from the delivery jet or spreader. 

1316. Sream Borers, M. L. B. De Longagne, Brussels.—Dated 10th April, 
1 ver 


875. 

Boilers constructed according to this invention consist of a chamber or 
case which communicates at the upper part with a superheater, and from 
the lower part of which inclined water tubes provided with longitudinal 

S project. In constructing furnaces according to this invention 
two firegrates are set one above the other. The ashpit is closed anda 
flue is formed in the side and back walls of the furnace by which flue air 
passes to the fuel. 

1819. Axve Bearines, W. Waiker, Saltburn-by-the-Sea.— Dated 12th April, 
1875. 


This invention relates to the lubrication st the Bg ae 3 heme Fad 
wagons used in mining operations, by providing in ul le 
bearing a recess and passage for inbricant, such recess having a front aper- 
ture closed by a lid. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE were consumers of iron, together with merchants, who 
were anxious to-day—Thursday—in Birmingham, to place orders 
for certain kinds of finished iron. These were men who had either 

their purchases, or had had their orders delayed in ex- 

ecution, yet desired to have them completed so that they might 
at once—in some cases, the iron, and in others, goods for 
which the iron was needed. In all such instances very prompt de- 
livery was stipulated. Mostly, the orders were accepted ; but 
certain had to abide the ability of makers to execute them. Up to 
the last moment when it will be ible for deliveries to be made 
with a view to shipment before Northern ports are closed by 
ice, the mills and f of this district must be said to be gene- 
rally full. As to what will be the state of the order books after 
that date, there is still plenty of speculation. For iron to be 
delivered later on there was not much inquiry upon ‘Change. 

Nevertheless, there were occasional sales of sheets for the gal- 

vanisers and the iron-braziers, together with some bridge girder 

plates and angles to ee SF plates ; and a steady demand 
is kept up from a distance for boiler ag 

Prices of pig iron are firm both as to inferior and also the better 

, and in relation alike to foreign and to home 

Vendors and furnace proprietors all ne satisfaction at the 

extent of business done, as well immediately before as at the 





P an pects of the company. 

At an adjourned meeting of ironworkers’ delegates, representing 
East Worcestershire, South and North Staffordshire, and Shrop- 
shire, at Wednesbury, on Monday, it was resolved that the recent 
increase in the number of associated members was not sufficient to 
warrant the leaders resuming the responsibilities ted with 
the re-establishment of the Conciliation Board. The meeting was 
adjourned for six weeks after the delegates had been instructed to 
proceed ad interim with the a of the men. 

The arbitrators in the matter of the Warwickshire miners’ wages 
dispute met on Monday at Nuneaton. Mr. Sergeant Wheeler, 
Qc, was present as umpire. The facts of the case were fully 
gone into on both sides, and Mr. Wheeler is expected to give his 
award on an early day. During the discussion the learned Sergeant 
suggested the er of an attempt to obtain legislative enact- 
ments which id give a binding effect to awards in arbitrations 
entered upon with the full consent of masters and men. Seeing 
that Mr. Wheeler’s award of a drop of 124 per cent. has been fol- 
lowed in North Wales by a notice for a rise of 20 per cent., one is 
not surprised at the i 

i ham hardware manufacturers are doing a moderate 
home business, while their shipments to foreign customers are of 
an average extent. The Continent is buying sati quantities 
of the leading classes of goods ; New Zealand and Australia still 

urchase builders’ and furnishing ironmongery with comparative 
reedom ; South America is recei ele ol ory re 

tools, the amelioration in the ian trade is fully main- 
tained, but little or nothing is doing with the United States ; and 
East India remains a steady customer. Engineers’ constructive 
ironwork is in well-sustained request, but ly as much trade is 
being done as I lately reported. Naval and marine ironwork 
manufacturers are in possession of a moderate number of orders, 
and they uphold their quotations rather firmly. The colonial 
d d for galvanised iron roofing sheets affords pretty full 
employment at the local and district establishments. Hollow- 
ware founders have orders on their books sufficient to keep their 
men in tolerably full work. The agitation of the Bromsgrove 

i ers for an advance in their remuneration will lead to an 

in quotations ; for the manufacturers have already issued 
a circular stating that, in consequence of the demand made by the 
workmen, they are compelled to rise prices, and that all orders 
received after October 14th will be invoiced at the rise. 

















NOTES FROM LANUASHIRE. 
(From our own Corres »ondent.) 

TuE only change to report in the position of the iron trade of 
this district is that the paved of some descriptions of pig iron has 
been rather easier during the past week. is, however, except 
in one or two qualities, has not resulted in the accession of any 
fresh business of importance, as by oye are still holding off in the 
en that as the pressure for ship t is removed prices 

ill fall still lower. There are a few inquiries in the market, but 
they do not lead to any sales of importance, purchases being only 





to 56s. 6d. per ton. The finished iron trade continues excessively 
dull, and there is still a drooping tendency in prices, yy bars 
delivered in the Manchester district being quoted at from £7 17s. 6d. 
to £8 per ton. These low prices, however, do not attract business, 
and the orders which were held back prior to the quarterly i 
are still, for the most part, unplaced, as buyers and sellers do not 
seem able to agree as to prices. 

There is still no improvement to report in the position of the 
fmished iron works, which are generally on!y indifferently 

In the coal trade of Laneashire there is ——, more inquiry 
for fuel suitable for house purposes, and this description of 
coal there is a stiffening tendency in prices, but other descriptions 
of fuel do not show any nriterial improvement, and are still 
tolerably plentiful in the market. In the Manchester market 
there is a brisk demand for house coal, and both best and common 
qualities are moving off freely at the fall list rates. In some cases 
a little more money is being asked, and should the weather be at 
all severe during the next few weeks a general stiffening in 
prices is not improbable. Furnace coal, engine fuel, and 
slack meet with a steady inqury at late prices, and there 
is less pushing in the market. Stocks of best coal have 
been gone into rather heavily during the last few days, and 
in common sorts nothing is nov being put down. At the 
canal wharves round Manchester a trade is being done, and 
there isa good demand for best coal the outside districts. 
In the Wigan and other large coal producing districts there is a 
a y oe demand for best _ and prices are stiffer. 

ere is a genera! agitation amongst ti i tors for 
an oan of 1s. per ton = the = of tee monte, bel tae will 
very mu nd upon the weather. For common coal, ¢ 
fuel, and sl there is rather better demand for the yaden od 
trade, but the outside trade is still very dull, and prices for this 
description of fuel do not show any improvement. 

The shipping trade continues very dull, and the slight improve- 
ment reported last week has scarcely been maintained. It is only 
in exceptional cases that shippers have any considerable amount of 
business in hand, and freights in Liverpool are very scarce. 

The coke trade continues exceedingly quiet, and prices still 
exhibit a want of steadiness. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

TrRave still rules quiet in almost every department, and is almost 
certain to continue so during the whole of the now rapidly approach- 
ing winter. In the manufactured iron branches the commissions 
now in course of being executed are of small proportions, and there 
are but few firms which can look ahead for a month or so with an; 
amount of confidence. Pig iron of ordinary ities is a li 
easier this week, in consequence of the reductions which have taken 
effect in the Scotch and Cleveland markets, Local quotations are 
irregular, owing to the limited demand, and the existing uncer- 
tainty as to the immediate future. Hematite pig irons are weak 
at the following nominal quotations, it being that large 
orders can be ‘laced at fully 2s. 6d. under these : Maryport 
“hematite,” No. 3, 70s.; No. 4, 70s.; No. 5, mottled and white, 
70s. ; “‘ Bessemer,” No. 1, 77s. 6d. ; No. 2, 75s. ; and No. 3, 75s. ; 
Millom “ Bessemer,” No. 1, 80s.; No. 2, 77s. 6d.; and No, 3, 75s. ; 
“ordinary,” 75s.; No. 4, 748.; No. 5, 75s.; mottled, 90s; and 
white, 75s.; all on the usual four months’ terms. There is a toler- 
ably good production of Bessemer steel for various purposes at 

rices which range from £7 to £15 or £16, according to the labour, &c., 

wed upon it. It is in many respects fast sup ling 

cast steel, being very much cheaper, and for numerous purposes quite 
as reliable as the cast article. The rail mills, nevertheless, are still far 
from being well employed, taking them as a whole, Some few 
estabiishments are ucing steel rails pretty freely, but it is 
understood that the orders have been taken at figures which leave 
but the slightest margin of profit. Some of the steel rail manu- 
facturers assert that it is impossible under the present conditions to 
turn out thoroughly and reliable Bessemer rails at less than 
£12 per ton, yet it is currently that orders are being 
accepted and executed at £210s., or at any rate £2 under that =. 
The annual report of the directors of the Albion Steel and Wire 
Company, Limited, Sheffield, again shows a loss, this time of about 
£14,000, on the year’s working, making a total loss of something 
like £70,000 in four years’, or thereabouts, operations. The directors 
account for the deficiency by the depr condition of trade, the 
loss upon stock and loose tools of a branch establishment, the 
decreased value of stock on hand, a large bad debt, the extra 

rovision which it has been necessary to make on the New York 
vebts, together with the loss on American trading consequent upon 
a heavy agreement with the agent out there, and the almost 
stagnant condition of trade and the excessive permanent charges, 
This company has been an unfortunate one from its very commence- 
ment, although floated with the strongest recommendations, and 
a guaranteed dividend of 124 per cent. for five years. The half- 
yearly meeting of the shareholders of the She United Gas 
Light Company was held on Monday. — The report, a summary of 
which was given in last week's ENGINEER, was adopted. It was 
stated that the seen! yp og — easier oo uring the Kc Fpeameey we 
£2848 less than was paid during the co year 
but the coke sold hed realioed £3408 less. There had been about 
£38000 spent on capital account in the half year, and a contract had 
been let for a new gasholder upon an entirely new principle which 
had been adopted with great satisfaction by the Metropolitan Gas 
Company, London. R ‘ 

A petition for liquidation has this week been filed in the Sheffield 
Bankruptcy Court by or on behalf of Mr. George Wright, “e «TY 
and machinist, Perseverance Works, Masborough, near Sh 
Wis liabilities are set down at £8840, with assets of the estimated 
value of £1000. On Tuesday the creditors of Messrs, Marsden and 
Stoker, iron and steel merchants, met at Sheffield, Mr. — 
Garside presiding. The liabilities were shown to be over 
Liquidation was resolved upon, Mr. Kidd, secretary of the Charlton 
Iron © y, being appointed trustee. 

The strike of unionist workmen at the Parkgate Ironworks, near 
Rotherham, continues, but the non-unionists have resumed work 
on the same terms as before the strike, leaving the question in 
dispute to arbitration. Under these circumstances it is on, a 
that the unionists will presently give way. A special appeal ; 
been made on their behalf by the officials of the Ironworkers 
Association, who state that £100 weekly will be required to support 
them whilst the strike lasts. A claim of 3s. per member of 
the association is consequently made for this special agen. 

The returns showing the quantity of coal sent to London by railway 
during the month of September set forth the fact that 26,000 tons 
more than in A’ were so conveyed ; the Great Northern took 
3000 tons more m the Birley pits, Sheffield, and there was a 
good increase over the Midland route. The Midland carried 142,548 
tons, London and North-Western 108,609, Great Northern 80,658, 
and Great Eastern 39,465 tons. Newton Chambers and Company, 
of Thorneliffe, alone sent 5000 tons of Silkstone over the Great 
Northern, and six other collieries sent 10,000 tons of the same 
quality. Over the Midland, Clay Cross sent more than 3000 tons 
weekly, and ian Mill about 2500 tons weekly. the 
nine ths the Mi d carried 1,207,387 tons, London and oor 














le forward to cover requirements as they arise. In L 
makes of pig iron there has no material in so far as prices 
are concerned, these remaining practically the same as those last 
quoted, but the local smelters do not secure much fresh business, 
and are still only working up to about half their uction which 
een a eee aca cae Cleveland iron 
there has been a i decline in values, and there has been 
more competition for orders, forward contracts being offered on 
much lower terms, No. 3 Mi nage s gh Hpac 
delivered in this district has been offered at from 59s. 6d. to 61s, per 
ton, and forge numbers at from 56s. to 58s. per ton ; Lincolnshire iron 
delivered is quoted at 62s. to 63s. for No. 3 foundry, and 60s. to 
62s. for No. 4 forge, and Derbyshire foundry iron at from 55s. 6d. 





Western 772,809, Great Northern 709,714, and Great 
498,462 tons, the Great Western following with 413,587 tons, 
mostly from Wales and the west. A new colliery is 
out at Treeton near Sheffield by the Fence Colliery A 
Limi one of the chief proprietors in which is Mr, Jaffray, of the 
Birmingham Daily Post. first sod was cut on Thi last 
with a great deal of Mr. Jaffray, and there was a 
banquet held at ——< Surge —s , we 
The North of nd (Institute of Mining Engineers visited 
Leeds, Barnsley and Sheffield last Wednesday, Thursday, Rope yf 
they went to all the chief works and collieries at and near each 0 
the towns named, and concluded with a banquet at Sheffield. They 
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expressed themselves greatly profited and pleased by what they 
had seen. ety 


THE NORTH OF ENGLAND. 
(From our Special Correspondent.) 

EVERYTHING portends a severe, if mot a calamitous, winter to 
those who are connected with the staple trades of the North of 
England. The cial situati grows more and more 
depressed. Not alone in the pig iron trade, but throughout all 
the allied and collateral departments of our staple industry, there 
is widespread depression and fears for the future which cannot be 
allayed - a survey of present ae During the past few 
days there has been a very decided weakening in the price of pig 
iron, An abatement of fully 2s. per ton has taken place, and now 
that the active demand for iron on export account has almost 
ceased, there is too much reason to fear that there will be continued 
depression and a further fall of prices. Nothing can tend to a 





contrary opinion. The local demand has almost completely ceased; 
the fini iron works in the North of England are, with few excep- 


tions, almost ata standstill. It is generally expected that a number 
of the works now in operation will stop within the next few 
weeks. The North Yorkshire Works have been compelled once 
more to lay to for want of work, and there are some half-a-dozen 
other works on Tees-side that have the same contingency in 

rospect. The works now stopped throughout the Cleveland 

istrict include the rolling mills of 'T. Richardson and Company, 
the West eee Ironworks, the Stockton Rail Mill Company’s 
‘wy orks, the Drinkfield Ironworks, the Springfield Ironworks of the 
Dazrli n Iron Company, and several establishments of smaller 
size. To this list it is quite expected that some additions will be 
made within the next few days, especially of works employed 
in the manufacture of plates; the outlook therefore is of a most 
depressing character, and points to the likelihood of a hard and 
struggling winter alike for capital and labour. 

Nor is the commercial aspect of affairs less discouraging than 
the industrial. With scarcely a single exception heavy losses have 
been incurred during the last eighteen months by firms employed 
in the iron trade. These losses have taken a two-fold shape ; and 
it is difficult to say whether they have been most severely felt in 
consequence of the unremunerative manufacture of iron, or because 
of bad debts. The balance-sheets of the principal firms empleyed 
in the rail and plate trade show that very little money has been 
made in either of these departments during the past two years. 
Some of them, indeed, have carried on manufacturing operations 
at a very hee vy loss, and in not a few cases insolvency has been 
the result. Other firms have only escaped the Bankruptcy Court 
by the skin of their teeth. It is no secret that one of the largest 
pig iron making firms in Cleveland has just been indebted to the 
timely aid of another firm for such salvation, and it is very en- 
couraging to find that in a time so critical as the present, when 
bank managers are apt to draw the purse strings so tightly, one 
firm is disposed to lend a helping hand to another less fortunate 
in its efforts to meet the stress of adverse circumstances. At 
no time, perhaps, was cial fi more shaken than it 
is at present. At no time did men on ’Change shake their heads 
more ominously, and cast more gloomy forebodings as to the imme- 
diate future. ‘‘Badas bad can be,” is the verdict I hear on all 
hands concerning the condition of trade ; and yet in the midst of 
all the depression I notice with some little satisfaction that there 
has been no crash involving serious disaster—no counterpart to the 
Overend-Gurney affair, or the failure of Pile, Spence, and Com- 
pany in 1866. The worst failure that has yet happened is that of 
the West Hartlepool Iron Company, and I am informed that there 
is a probability of the creditors realising fully 15s. in the pound. 
Things, at the same time, are bad enough when there is little or 
no prospect of work for the coming winter, and when those firms 
who are even most favourably placed, and have hitherto, by rare 
luck, avoided absolute loss, are compelled to face the prospect of 
unproductive capital for months to come. 

No branch of the iron trade is in a more adverse position than 
that of shipbuilding. Very few vessels are on hand, whether on 
the Wear, the Tyne, or the Tees. This state of matters is not 
peculiar to this district; it is equally applicable to competing 
localities, and especially to the Clyde, where there is less work ou 
hand than there has been for years past, and where some of the 
principal firms are absolutely starving for orders. At Stoek‘on-on- 
Tees most of the men of Richardson, Duck, and Company, and 
Pearce and Company have been dismissed onaccount of the scarcity 
of orders. Three months ago the former firm finished their con- 
tracts, but, unwilling to dismiss their men, they offered to kee; 
the majority of them together by laying down a large sailing vesse 
on ‘‘ spec.,” provided they were contented to accept a reduction of 
74 per cent. on piecework prices. This offer the men declined, and 
they were consequently paid off. But now, after three months of 
idleness, they have agreed to accept the reduced prices offered, and 
the employers have accordingly set a number of them on to lay the 
foundations of a new vessel to be built on sale. The prospects of 
the shipbuilding trade are declared by Messrs. Richardson and Co. 
to be “‘as gloomy as ever.” This, of course, exercises a reflex 
tendency on the manufacturers of ship plates, who have little on 
hand and the smallest possible prospect of getting more. As for 
rail makers, there has hardly been a rail order of any consequence 
placed in the North of England for more than a week, and not a 
little indignation is felt among rail-making firms that the North- 
Eastern Railway Company, which is so much dependent on the 
Cleveland district, should, at a time when the rail trade is so much 
in need of assistance, give orders for steel rails outside the district 
altogether, and thereby deprive local manufacturers of the chance 
of keeping their works in operation. But, after all, this is perhaps 
not a matter for surprise. It is the business of the North- erm 
Railway directors, as of all other trading concerns, to buy in the 
cheapest market, ‘‘ without fear, favour, or affection,” and it is, 
no doubt, in pursuance of this principle that they have just acted. 

Mr. Waterhouse, the accountant to the North of England iron 
trade Board of Arbitration, has made up a return of the sales of 
manufactured iron by the firms connected with the board for the 
three months ending the 3lst August last. The result shows the 
net selling price per ton for that period to be £7 16s, 3d. per ton, 
which is a substantial decline on the prices for the previous 
quarter. The realised selling price of rails for the quarter is only 
£7 1s. 7d., while that of plates has been £8 15s. The present 
price paid for puddling in the North is 9s. per ton, so that puddlers 
are now earning more than the wages they would be entitled to 
under the old Thorneycroft standard, whieh provided for the pay- 
ment of 1s. per £ of selling price, and 1s. over. But the exigencies 
that have inte d to lower the rates of all manufactured iron 
could not have been foreseen when the present arrangement was 
made between employers and employed in the manufactured iron 
trade, and the least that can be said about it is that if it is bad 
for the one it is equally adverse to the other, inasmuch as it limits 
the employment of labour, and causes contracts to be declined 
that might be undertaken if wages were more favourable. 

The dispute between the proprietors of the Newburn Steel 
Works, on the Tyne, and their workmen still continues, although 
many attempts have been made to effect a settlement. The lock- 
out committee of the men have 280 operatives on their books, and 
during the past six weeks of the strike each man got 9s, and each 
boy 4s. 6d. per week. The committee is now appealing for support 
to the working men of Great Britain on the ground that they have 
heen treated by their employers in a harsh and tyrannical manner. 
The chief grievance of the men is a new rule introduced by the 
masters for the xasper of extending their hours of labour to a & 
six per week, Efforts are being on to have the whole case sub- 
mitted to the mediation of Mr. Hugh Taylor, of Chipchase Castle. 

Another crisis seems to be impending in the trade. The 
value of all kinds of coal has reached a very low point, and it is 
evident that matters will get worse before they begin to mend. 
Hence it is p d by the coal of Durham, as I have 
already indicated, to ma 











e application for a further reduction of 





miners’ wages; and the formal proposal will, I believe, be made 


about the close of the present month. It is probable that the 
matter will be referred to arbitration, as on the two previous 
occasions of a reduction being proposed, The miners of Durham 
are still paid about 20 per cent. more than the wages of 1871, and 
as coals have now in many cases reached the level of that date, it 
is obvious that if it is granted that wages then bore a due relation 
to selling price, some relief is now needed to enable the coalowners 
to meet the requirements of the market, In both Durham and 
Northumberland the majority of the pits are working partial time, 
some of them only going two, and many more only three, days per 
week, For coke there is a very slow demand, and there is no 
appearance of improvement. On the contrary, it is expected that 
more blast furnaces will shortly be laid off, and this, of course, 
will cause a reduction in the demand for local consumption. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tux iron market has been comparatively dull during the past 
week, and prices, both of warrants and makers’ brands, have shown 
a tendency to decline, in the case of the latter especially, On 
Friday the business in the warrant market was limited, and on 
Monday the tone was quiet. Business commenced on the latter day 
at 61s, 3d. cash and one month, and fell to 60s. 9d.; there being 
a slight rally in the course of the day. Tuesday's market was quiet 
and steady, with business from 60s. 6d. cash to 61s. one month 
open. On Wednesday the warrant market was quiet, with business 
at 60s. 104d. and Gls. cash, 63s. 3d. three weeks fixed, and 61s. 6d, 
end of December open. The closing figures were—buyers, 60s, 9d. 
cash ; sellers, Gls. 3d. To-day, Thursday, is being observed as a 
general holiday in Glasgow, and the markets are consequently 
closed, 

A considerable reduction has occurred since last week in the 
prices of the principal makers’ brands, which are as follows :— 
G.m.b., at Glasgow, No. 1, 62s. 6d.; No. 3, 61s.: Garthsherrie, 
No. 1, 71s.; No. 3, 64s.; Coltness, No. 1, 76s.; No. 3, 65s.; Sum- 
merlee, No. 1, 67s. 6d.; No. 3, 63s.; Langloan, No. 1, 75s.; No. 3, 
65s.; Carnbroe, No. 1, 66s.; No. 3, 63s.; Monkland, No. 1, 63s.; 
No. 3, 62s.; Clyde, No. 1, 63s. 6d.; No. 3, 62s.; Govan at Broomie- 
law, No. 1, 63s. 6d.; No. 3, 62s. Calder, at Port Dundas, No. 1, 
75s.; No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 69s.; No. 3, 
65s.; Eglinton, No. 1, 63s. 6d.; No. 3, 62s. 6d.; Dalmellington, 
No. 1, 63s, 6d.; No. 3, 62s. 6d.; Carron, at Grangemouth, No. 1 
64s.; ditto specially selected, 67s. 6d.; Sholts, at Leith, No. 1, 
74s.; No. 3, 65s.; Kinneil, at Boness, No. 1, 64s.; No. 3, 65s. 

Considerable tities of pigs continue to be added to stocks 
both at the works and at the public stores. The export trade is 
not quite so brisk as it has been. The shipments of pig iron from 
Scotch ports for the week ending the 16th inst. amounted to 9723 
tons, showing a decrease of 417 as compared with those of the 
corresponding week of 1874. The imports of Middlesbrough pigs 
at Grangemouth for the week were 3730, being 495 less than in the 
corresponding week of last year. 

The malleable trade does not show any improvement. Pipe- 
makers are pretty well employed, and there is a good deal of em- 
ployment in shops where general engineering work is done, but 
the state of the engineering trade generally is not at all satisfac- 
tory. A fair quantity of machinery and railway materials was 
shipped from the Clyde during the week to various foreign destina- 
tions. 

The coal trade of the West of Scotland cannot yet as a whole be 
favourably reported upon. Household coals are in fair request, and 
some masters have succeeded in obtaining an advance of 6d. per 
ton; but all other qualities are backward of sale. The wholesale 
prices are :—For household sorts, 88, 6d. to 10s. 6d.; steam, 8s. 9d. 
to 10s.; splint, 8s. 3d. to 8s. 9d.; Wishaw main, 7s. 6d. to 8s.; and 
smithy, 14s. In the eastern mining counties the trade for house 
coals is good, and winter supplies are being freely laid in at the 
current rates, which are those last quoted in THE ENGINEER. The 
shipping trade has, however, greatly fallen off, a thing not unusual 
at this time of the year on the east coast. While speaking of the 
coal trade, it may be interesting to notice that a movement is now 
on foot among the coalmasters of the Glasgow district to erect and 
establish a Coal Exchange in ‘hat city. Hitherto dealers in 
coals have been put to great inconvenience in consequence of there 
being nosuitable place of the kind where they could meet and transact 
their business. The weekly coal market has been held in St. Enoch- 
squareeach Wednesday, where a great many farmersalso meet whodo 
not choose to deal with the holders of s in the Corn Exchange. 
The farmers have, however, a place they can go to if so minded, but 
the coalmasters are not so fortunate. At various times propesals 
have been made for remedying the defect, but they somehow 
always came to nought. Now there is a better prospect of success, 
as the principal coalmasters have taken the matter in hand, headed 
by Mr. Alex. Whitelaw, M.P., the managing partner of the great 
Gartsherrie firm. A preliminary meeting took place on Wednes- 
day, and it is likely that the project will soon be carried to a suc- 
cessful issue. 

No movement has yet been made among the miners for advanced 
wages, though many meetings have taken place on the subject. 
But so far the meetings have been private ones, the men shrinking 
from coming forward publicly at present with a concerted demand. 
The fall in the prices of iron, and the exceedingly poor foreign 
inquiry for coals will, it is believed, operate to induce the miners 
joiee back. The coalmasters of Fife have been considering the 
request recently made by the men in their employment for increased 
pay, aud the matter has been submitted to a conference of repre- 
sentatives of both sides. The issue is not expected to be favourable 
to the men. 

I am sorry to say that the shipbuilding trade of the Clyde 
generally is in a very backward state. A week or two ago, I men- 
tioned that the Messrs. Caird, of G k, had 1 hed the last 
ship from their yard, and now the same tale has to be told with 
reference to Messrs. William Denny and Brothers, of Dumbarton, 
who on Monday launched the last vessel they had on the stocks. 
This firm have consequently been compelled to pay off a large 
number of the iron workers in their yard, and it is understood that 
a number of their boiler makers and engineers have likewise 
received notice to leave. Many other firms are hardly better 
situated. 

















(From our own correspondent.) 

Art the Glamorganshire sessions held at Swansea this week two 
important appeals were heard inst local t; the first 
was Mr. Crawshay, Cyfarthfa, and the second the Powell — 
Company. The appeals were substantially the same, namely, 
against the assessment of poor-rates and Inca] taxes, on the plea 
that the works were not in operation. It was contended, however, 
that the works were in occupation, and that they could be started 
at any moment. Further, it was shown that if idle for a time on 
account of trade arrangements, it was not the same asif abandoned 
and offered for sale, so the appeals in both cases were dismissed, 
but a case was granted for the higher courts, 

I visited the Dare Valley, Aberdare, last week, the place whence 
most of the coal is obtained that is used on the Metropolitan Rail- 
way. It was interesting to note the primitive character of the 
place. From the Bwllfa, the valley extends but a short distance, 
and then all ee is stopped. by majestic hills. From this 
cewm there are from fifty to sixty thousand tons sent off weekly to 
all parts, and one constant stream finds its way to London, 

e coal traffic with London from South Wales generally is not 
so good as it was, the last month’s totals in particular showing a 
great falling off. One of the largest sufferers is the Great Western, 

The iron trade is moving, Tredegar has now five furnaces in blast, 
Dowlais and Rhymney are in tolerably full work, Abersychan is 
starting, Blaenavon and Rhymney have a fair share of orders, and 








a hopeful feeling prevails at Ebbw Vale. Of the Aberdare Valley 
I eannot, anymore than of Plymouth, give any hopes this winter, 
Nineteen furnaces in the first-named district are now idle, and as 
many thousand men, women and children scattered to the winds, 

The cupola at Sirhowy has been reduced in stature, and is now 

in for work, The project for connecting Pontnewynydd 

orks with those of North Woolwich has, I fear, fallen through, 
but an effort is to be made to start them with a new company. 
New colliery speculations are still engrossing attention, and several 
a promising movements are afloat in ‘the Ogmore and Rhondda 
valleys. 

The coal trade generally of South Wales is large if not remune- 
rative. Coalowners are looking forward to a reduction of wages 
as the thing most needed. In fact, a reduction is imperative, but 
it cannot be carried out until the Conciliation Board meets. All 
difficulty in the way of meeting is now removed by the retirement 
of Mr. onald, who has finally announced his determination 
not to sit, 

An important movement has been started this week at Cardiff 
by the leading shipowners, who have formed a Shipowners’ Asso- 
ciation in defence of their interests. 

An important sale ef engines and machinery took place at Evlyn 
Foundry, Newport, this week, Messrs. White and Co. removing to 
Pontymister. 

Great umbrage has been given to the colliers in the Dowlais and 
Merthyr district by the overseers of the union having struck off 
from the voting list all those who were in receipt of parish relief 
during the strike. One large indignation meeting of colliers has 
been held, and at this it was decided to bring the matter before 
) — of the House of Commons by the medium of Mr. Mac- 
donald, 

Grangetown rope works have been sold for £860 to Elliot and Co, 
of Cardiff. 

The Glamorganshire Canal, once like the Taff Vale, the best 
speculation in the country, always returning 10 to 12 per cent., is 
no longer prosperous. No dividend is now returned, nor is there 
any prospect while the iron trade continues so bad. It is, however, 
rumoured that it may be taken by one of the leading railway com- 
panies and converted into a railway. Nothing can be stated until 
the sos of shareholders, which is called for next week at 
Cardiff. 

Mr. Clarke, the resident trustee of the Dowlais Works, is under- 
stood to be on the eve of retiring. Rumour has already filled the 
my with the name of one of the sons of the late Sir John Guest; 

ut it is questionable whether any other director than Mr. Mene- 
laus is needed—at all events, in the practical management. The 
disfranchisement of the colliers who had accepted poor law relief 
has opened out a knotty point. The men contend that they gave 
labour for the relief, and that in this case they were on a par with 
paid poor law officials. 
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Tue directors of the Singapore Gas Company will declare a divi- 
dend at the rate of 74 per cent. per annum at the meeting to be 
held on the 26th inst, 
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HYDRAULIC AND CHAIN LOADING GEAR FOR 
HEAVY ORDNANCE. 

In presenting to our readers descriptions of recent 
designs, brought out by the Royal Carriage Department, 
for working our modern heavy guns by hydraulic 
machinery, we would point out the part such designs 
fulfil. Our guns, as hereafter noticed, have outgrown the 
yowers of detachments of men, by whom they can now 
Be only worked by the assistance of great lever power, and 
onsequent loss of speed. Hence it has been found 
dvisable to have recourse to other mechanical means, 
specially to the hydraulic gear, which has achieved such 


circumstances, thorough reliability rather than theoretical | lighter natures ; and, lastly, the fortifications and ships, 
perfection being the first object. On this principle the | following the same universal law of progress and e, 
gear is made such, that should the hydraulic power fail, it | necessarily exercise an important influence on the nature 
can be readily worked, though of course with codsider- | of mounting. 

able loss in speed, by hand. Each part is designed also,| It is found that for all guns up to seven tons weight 
as far as possible, with a view to what is already in the | common rope tackle is sufficient for their manipulation in 
service and is understood. With gear necessarily elaborate | drill and practice. The introduction, however, of heavier 


an actual breakdown at a critical moment on service is the 
evil most to be dreaded ; and hence the primary considera- 
tion to keep in view is the security ‘against such a con- 
tingency. These considerations, core render the 
course of Colonel Field and that of Mr. Butters, the con- 
structor of the department, more difficult. 
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success. Both designs and gear have been obtained from 
two sources—the Government factory of the Royal 
ing Department and the private one at Elswick, and 
Elswick alone, we believe. The latter are specially 
responsible for the new designs and of the turret 
guns of the Thunderer, which it would be irrelevant here 
to discuss, The former have taken the only course in these 
matters that could be followed with safety and propriety 
by a Government de ent—that is, they have kept in 
view their responsibility as to the whole of the gear exist- 
ing in the service, and the ount importance of 
ae that everything obtained from them should be 
available for working by some means under all conceivable 





nn ; | 





it i ih 


ordnance at once led to the necessity of 
| compact and powerful means of working them; and after 
various trials spur gearing, in the shape of a powerful 
| winch fixed under the rear of the platform and acting on 
the rollers, was decided upon as the best. This answered 
exceedingly well until the weight of the gun to be dealt 
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PUN BACK 


The question of mounting heavy guns, so as to render 
them capable of being worked with precision by compara- 
tively few men, is one that grows in importance, and 
demands more anxious consideration, with the rapidly 
increasing weight of our heavy ordnance. One reason for 
this is that the conditions which govern the use of par- 
ticular mechanical appliances are such, that the system 
which works admirably with guns of 20 tons weight 
becomes comparatively of no avail when dealing with 40 
and 80-ton guns ; another is that the number of men in 
the gun detachment cannot for obvious reasons be increased 
in proportion to the weight of the ordnance, nearly the 
same number being detailed for the heaviest as for the 
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| with rose to 35 tons, when it was found that the great 


number of wheels required to get up the necessary power 
caused considerable friction, were inconveniently crowded, 
and led to a proportionate loss of time. Under thése cir- 
cumstances it was thought the occasion had arrived for the 
trial of hydraulic gear, and a suitable design of such 
was accordingly brought forward by Colonel Field, R.A., 
Superintendent of the Royal Carriage Department at 
Woolwich, in connection with the experimental 35-ton 
platform which had previously been fitted with spur 
gearing. " 

As this hydraulic gear has answered its purpose so well, 
and was shown to be so superior to other natures in the 
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recent important trials at Shoeburyness, we now give the 
description in some detail. It must not be supposed, 
however, that hydraulic machinery had not been in some 
measure made available prior to this date. Colonel Clark 
in 1867 had successfully introduced this power in the form 
of his hydraulic buffer or compresser, for controlling the 
recoil of all natures of guns, and Captain Scott, R.A., 
proposed its use seven years ago in connection with his 
naval muzzle pivoting carriage ; and it has been applied 
by the Royal Ny reap Department to all the heavy turret 
carriages made for the navy, its application being limited, 
however, to two operations—that of raising the gun to 
the various levels required in practice, and of bringing the 
rollers of the carriage into play when running the gun out 
to the firing position. Hence the preparation of hydraulic 
gear for the more complete working of a 35-ton land ser- 
vice gun was only really an extension of a principle which 
had engaged the attention of the authorities of the Royal 
Carriage Department for upwards of seven years. 

Among the ged modes of employing water power, the 
one selected for the 35-ton was that which, while 
admitting of the use of a ok oat of the spur gearing 
already fitted, was also perfectly self-contained in the plat- 
form, having no connection whatever with the floor or 
piers of the fortification. It will be seen by the diagrams 
that the rear rollers of the platform are driven by suitable 
spur gearing, and this gearing up to the point of the spur 
wheel A (Figs. 1 and 2) is common to the two methods of 
workiag (namely, hydraulic and by toothed machinery). 
The wheel A and chain wheel B are fixed on the same 
spindle, and are set in motion by the machine chain C C; 
this chain, by being connected with the piston of the 
hydraulic cylinder D, is moved in two opposite directions 
by forcing the piston forwards and backwards, which 
causes the gun to be traversed to the right or the left, as 
may be required. The speed of the chain where it 


over the chain wheel B is four times that with which the. 


piston moves: hence a comparatively short stroke of the 
latter enables the gun to be moved over a large arc. 

A reservoir of water, or rather of water and spirits of 
wine, which was found to resist all changes of temperature 
during the past winter, is formed in the tank E, and in 
this tank are fixed, in the midst of the fluid, a double- 
action pump F, worked by the lever Gand a slide valve H. 
This latter has three ports (Fig. 3) communicating with the 
three pipes I, K, L, the fluid is forced by the pump into 
the valve-box, and through either of the pipes, as may be 
arranged by the ition of the valve, which is regulated 
by the lever M (Figs. 4 and 6) ; thus when the lever is set 
to “traverse right,” fluid is forced into the back of the 
cylinder D through the pipe L, and it is exhausted from 
the front through the pipe K and exhaust port N, and 
when at “traverse left” the converse of these operations 
takes place. The third port communicating with the pipe 
I is in action when the lever is placed at “run back,” and 
causes the fluid under pressure to enter the front part of 
the cylinder O, and to drive its piston back, drawing with 
it the gun and carriage, the latter being attached to the 
end of its piston rod P. 

It will be seen by these arrangements that the pumps 
having been set going, one man stationed at the index or 
valve lever can cause the gun to be traversed to the right 
or to the left, or to be run back, as he sees fit. Two men 
are found capable of working the pamp, although four will 
work with better advantage. The time occupied in tra- 
versing an arc of 54 deg. is two minutes, and about the 
same time is required for the operation of running the gun 
back 6ft. 

The cylinder O with its piston constitute the hydraulic 
buffer or compresser which controls the recoil of the gun ; 
the piston has a cup leather at the back as well as the 
front, and on the recoil of the gun it drives a fluid 
violently out of the rear end of the cylinder into a separate 
tank Q, provided for the purpose, through the passage R 
(Fig. 5). This passage is enl: or contracted by means 
of the conical valve 8, which is screwed in or out by the 
hand wheel T. The movement allowed to the valve is lin., 
and is marked off in tenths at its outer end; when 
screwed in eight-tenths it is found to give the proper area 
when firing the gun with battering charges. 

To run the gun out the valve is placed as for “ traverse 
left,” which brings the exhaust port opposite the pipe I, 
and the fluid is driven by the pressure of the gun back into 
the tank ; this, however, not being found sufficiently rapid, 
a separate pipe with a large bore is fitted, which by open- 
ing the valve allows of the fluid passing very quickly, and 
reduces the interval of running the gun out to a few 
seconds. By closing the valve the gun may be arrested at 
any point, or by partially closing it the speed may be 
reduced, thus placing the gun completely under control. 
In 1868 Colonel Clerk proposed a modification of the 
hydraulic buffer specially for use with naval carriages, 
which in all its essential features was similar to the one 
just described. 

Before concluding this brief notice of the hydraulic 
machinery connected with the 35-ton gun, another appli- 
ance, although not at present worked by hydraulic power, 
should be alluded to—viz., the chain loading gear, briefly 
described in this journal on a former occasion (1st January, 
1875), but not then tested sufficiently to give any evidence 
of the success which has attended its application. No 
doubt there are still points needing careful consideration 
and improvement, yet in this its first trial it was so far 
perfect that by its means the gun was sponged and loaded 
very satisfactorily in a short time by men who were 
unaccustomed to this novel mode of working. It consists 
of a machine chain (Figs. 1 and 2), having the upper 
corners of the links left square, so as to form butt joints, 
when the chain is lengthened out, and so keep it rigid like 
a rod; while the lower corners are rounded and permit of 
its being bent to any required degree. It rests along a 


trough provided under the platform, and when used as a 
rammer or sponge stave it is driven into the bore by a 
sprocket wheel U, which is set in motion by the winch 
handle V and suitable gearing. A telescopic trough bearer 
W and X is fitted to the front of the platform, so as to 
carry the chain to a level with the bore ; the upper part X 





is driven out of the lower bracket, into which it drops after 


the loading is completed, by locking the chain to it and 
working the chain as in loading. When at the proper 
height it is fixed by the pawl Y, when the chain is released 
and may be used for sponging or ramming home the pro- 
jectiles, 








BREMNER’S STEAM STEERING SCREW. 

UnrorTUNATELY more than one fearful catastrophe has of late 
directed our attention towards the want of an efficient means of 
turning and mancouvring vessels, for this branch of naval archi- 
tecture has, we are sorry to say, by no means kept pace with the 
rapid strides which have been made in other studies of the pro- 
fession. The introduction of long ships into the royal navy 
first brought home to naval architects the feebleness of the power 
of the ordinary 
Bellerophon, and the balanced rudder was introduced, by which 
a greater area of rudder surface could be employed at the same 
expense of manual labour necessary to put over the ordinary 
rudder. The advisability, however, of using some further power 
besides the rudder in order to insure quick manceuvring was 
pointed out by Mr. Barnaby in 1863, when he proposed the adop- 
tion of a transverse steering screw, some 10ft. in diameter, placed 
in the bow of a ship, for he thought that if such a screw were 
connected with a small engine on the deck or in the forehold there 
would be no difficulty in driving it at a speed of eighteen knots 


per hour, and that thus both increased speed in turning and the | 


means of turning on a pivot from rezt would be obtained. In 
the following year the Astronomer-Royal also brought forward 
the subject of a transverse screw in a he before the 
Institution of Naval Architects, and particularly pointed out the 
benefit which would accrue from its use in ships of war when 
engaged in line or lying head and stern, as our ships were at 
Kertch, and when it is desirable for the precision of fire that a 
vessel should be so steady that the guns may be trained by 
marks on deck, since these are the circumstances under which 
it would be of the greatest importance that there should be a 
power, independent of the moti 
round. The method which Professor Airy proposed 
verse screw placed in a tunnel, so that when it revolved it would 
pull in the water from one side and project it from the other, 
thus making, in iact, a jet propeller, and this plan was after- 
wards tried in the Hooper telegraph-ship, by Sir W. Thomson 
and Professor Fleeming Jenkin, but as they placed their tunnel 
a distance of 50ft. from the stern of the vessel in a well, it 
failed to gain sufficient leverage—in fact, only churning water. 
This failure brought transverse screws undeservedly into disre- 
pute, for on investigation it will be seen that they had hitherto 
failed for want of being properly applied in a practical manner. 
There can be no doubt that, if rightly applied, the greatest 
benefit would accrue from their employment, and this desidera- 
tum has apparently been arrived at by Captain Bremner, whose 
invention we illustrate on page 309. Captain Bremner has had 
the failures of others before him as a guide “how not to do it,” 
and appears to have taken very great pains to arrive at the proper 
method of application. Still there is no doubt that these pre- 
vious failures will have prejudiced the minds of many ple 
against transverse screws altogether ; butwe venturetothink that 
when they examine Captain Bremner’s plan, they will at once 
see its peculiar advantages. It will be seen that Captain 
Bremner places his transverse screw in the extreme after dead- 
wood of the vessel, as low down as possible under the line of the 
main screw shaft. He works it by steam power by means of 
shafting on to the boss of the screw, this shafting being 
placed either vertically or parallel to the main shaft, according 
as may be most convenient. This position is now allowed by 
practical men, and certainly seems, to be the right one for 
placing the screw; for, with the same leverage as is obtained at 





the bow of a vessel, there is the additional advantage of the | 


screw being fed by the water thrown back from the face of the 


rudder over such ships as the Minotaur and | 


of the ship, of swinging her | 
was a trans- | 


rudder, which would naturally be put hard over whenever it 
| would be necessary to use the transverse screw either under sai] 
or steam, and, of course, when the vessel was stationary there 
would not be the same fear of the water slipping past the screw 
as there might be when she was under weigh. A vessel provided 
with a screw of this description, working well, would gain incal- 
culable advantage in making her way through a crowded road. 
stead, or into such docks as those at Southampton, where the 
entrance is narrow and intricate, and where now it is necessa: 
to spend a long time in warping in. The wonderful benefit, too 
which such additional power would be to vessels when under 
imminent risk of collision need hardly be enlarged upon. The 
case also of the Bessemer running into the pier at Calais is one 
in which we believe such a contrivance as the steam steering 
screw would have made all the difference, and enabled her to 
make that most difficult harbour at slow speed in safety. Calais 
harbour is about 110 yards wide, and though inside it the water 
| is comparatively smooth even on a very rough day, the tide runs 
like a sluice just outside it, and at right angles to the entrance, 
and, consequently, when along vessel has got half in and half out 
| of the harbour, the after end is caught by the tideway and slewed 
round, thus turning the bow right into the pier, in the manner 
which will be well remembered by all those who were on board 
the Bessemer on the occasion of her memorable trial trip. Had, 
however, that unfortunate vessel been fitted with an efficient 
transverse screw, we feel no hesitation in affirming that the 
result would have been very different. We understand that the 
Bessemer is still for sale, and it is evident that unless something 
| is done to improve her, she is likely to remain a drug in the 
market. We have already suggested that her swinging cabin 
should be taken out of her, as we look on it, in its present 
form, as a device which can never be made successful; but 
her steering power must also be improved, and this, as we 
| have pointed out, we think could be effected by means of 
| Bremner’s steam steering screw, and if these alterations and 
| improvements are made in her, we may yet hope to see her doing 
good work between England and the Continent. 
| The cases of collision which have recently brought the vessels 
of the royal navy so prominently into public notice, have also 
shown how desirable it is that they should possess some auxiliary 
power to assist them in turning, not only to avoid collision, but 
also te escape from the ram of an enemy. There is no doubt 
that if ramming is to be the greatest object in future warfare, 
the handiest vessel will necessarily have the chief advantage. 
But as ramming is only a matter of close quarters, the effective- 
ness of the guns is also a matter of the highest importance. 
Now, the turret system was introduced in order to enable a ship to 
bring her guns to bear on her opponent with a maximum of effect 
and minimum of danger to herself. Since, however, turrets have 
in our cruising ironclads given way to broadside batteries, the 
necessity of having additional power to turn the ship herself 
quickly is still more imperative. Much stress has been laid on 
the power of twin screws to assist the rudder in turning and 
manceuvring Vv but, as we remarked on the 10th inst., when 
dwelling on the loss of the Vanguard, very grave objection exists 
in the use of twin screw engines in ships of war, on account of 
the necessity when they are employed of doing away with the 
wing passage bulkheads, which curtail so much of the space they 





| 


require. 
As we have already stated, the application of a transverse 
steam steering screw was proposed by Mr. Barnaby before the 
introduction of the turret system, and we understand now that 
the authorities at Whitehall have again turned their attention to 
the matter, and that Captain Bremner's plan has been received 
with much favour. We may, therefore, hope to see a trial made 
with one of these screws before long, and if the results prove as 
good as is anticipated by the inventor—who claims to be able by 
this means to turn one of our longest irenclads in four minutes— 
there is no doubt but that we shall have placed at our command 
a steering apparatus of the greatest service beth for peace and 
| war. 
t 








NEW RAILWAY WORKS. 


Tue following are the particulars of the expenditure in new works on “open” lines, the purchase of additional rolling 
stock, the construction of new lines, and sundry works, by the principal railway companies in the half-year ended June last :—- 





Subscriptions | Steamboats, | 

















On lines On new On lines 
Company. to | docks, and Total. 
ited } = working stock. constructing. other lines. | other items. 
| £ & x & £ £ 
Belfast and Northern Counties... 7,230 2,150 - = - 9,380 
Bristol and Exeter hie oe 156,082 25,042 15,590 12,000 — 200,504 
Caledonian a ee 149,673 46,766 221,303 —— — 416,743 
Furness (estimated) .. .. 23,000 30,522 18,000 _- 109,607 181,129 
Glasgow and South-Western 62,361 50,038 41,937 —- — 168,330 
Steam boats. 
Great Eastern oo ee 103,783 20,334 83,876 _- 18,030 226,023 
Great Northerm 3 .. «: 02 «= «o- 286,100 68,607 345,121 128,066 _- 827,804 
Great North of Scotland (estimated) 4,960 12,000 — — — 16,960 
Great Southern and Western .. .. 11,070 12,327 16,637 ae — 40,034 
Great Western... .. .. 263,475 56,759 73,259 26,555 2,698 422,746 
Highland (estimated) .._ .. 14,600 - _— —- _ 14,600 
Lancashire and Yorkshire... .. .. «. «2 -+ «+ 282,589 80,881 163,213 5,000 71,408 603,001 
London, Brighton, and South Coast .. .. «. « 31,820 49,340 16,921 — 1,259 99,340 
London, Chatham, and Dover .. eo cel ee oe 17,288 2,157 3,572 1,000 — 24,017 
Steam boats, 
London and North-Western 694,028 130,488 72,622 129,549 21,400 =| 1,048,087 
London and South-Western .. .. 131,201 75,936 232,912 | 8 8=—20,907 S| «3 30,355 541,311 
Manchester, Sheffield, and Lincoln. . 183,823 83,057 9,100 188,545 48,976 513,501 
Maryport and Carlisle... .. .. 2,237 1,733 _ _ — 8,971 
Metropolitan .. .. .. 10,870 | Cr. 2,927 45,757 98,985 152,685 
Metropolitan District .. 28,874 458 = — 140 29,472 
pS Pee ee 455,813 297,459 7,290 156,739 | 10,696 1,467,997 
es Great Western 22,088 _— 3,142 | a 7 25,230 
Monmouthshire .. .. 10,955 9,409 3007 | — - | 23,871 
North British .. 49,109 12,607 60,924 139,606 _ 262,246 
North-Eastern 240,684 351,356 176,353 21,000 ao 739,393 
North London.. 27,395 8,571 _- 3,500 7 39,466 
| Canals. 
eee ae a ee ae er 33,773 _ -- _ | 12,654 46,427 
Docks. | 
South Devon ., 48,769 2,332 _- } _ 1,644 52,745 
South-Eastern... 16,664 7,031 110,313 3,000 bans | au, 
Taff Vale .. ed ‘ee 66, 60 | 21,401 28,529 18,035 954 — 68,919 
a ee ee ee ee 50S 962 = — — 1,560 
Waterford and Limerick (estimated) 20,387 1,695 _ _ } — 22,082 
| 3,492,650 1,474,419 935,406 328,867 8,560,326 





2,328,984 


* Exclusive of difference between nominal amount and price of issue of new capital, £1,032,589. 





EXTENSION OF FRASERBURGH HaRBour.—The foundation stone 
in connection with works for the extension of the Harbour of 
Fraserburgh has been laid by Lord Saltoun, heritable provost and 
chief magistrate of the burgh. The extension has been rendered 
necessary by the large increase which has taken place in recent 
years in the number of boats which carry on the herring fishing at 
the port. It is a curious fact that the herring shoals, which in 
former times used to run up the Moray Frith as far as Inverness, 
now remain much nearer the mouth of the German Ocean, and the 
fishermen have consequently to migrate east to Fraser h, 
and other adjoining fishing stations in the herring seasons, lea’ 
such places as Burghead, and th almost desolate for a 

iod of about two months in the summer. The reason of this 
migration of the herrings is a question for naturalists, but, as we 





have ested, its effect has been to increase the prosperity of 

seth Fraserburgh, and it has led to the works under notice 
Being undertaken, e works consist of heightening and widening 
the quay, and lengthening the breakwater of the Balaclava 
Harbour. The quay will be heightened from 15ft. as at present to 
19ft. It is 900ft. long, and the breakwater is to be extended by 
about 840ft., and is to be made 10ft. above high water. The whole 
extension is to be constructed of conerete, of which it is calculated 
it will require about 42,000 to 43,000 cubic yards. The cost is 
estimated at £60,000, the breakwater costing half that sum. It is 
proposed to finish the widening of the quay in about twelve months, 
the construction of the breakwater occupying double that period, 
and the work will be with at once. The Public Loan 





Commissioners will lend whatever money is required, 
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RAILWAY MATTERS, 


A ure has just been inaugurated from St. Quentin to Guise. 
The line unites the important industrial centre of Guise to St. 
Quentin and the Northern of France system, accommodating at the 
same time the fertile valley of the Oise, After the customary 
religious ceremony, @ 8 »ecial train conveyed over the line a number 
of. the shareholders of the company and some invited guests, On 
the arrival of the special at Guise, sundry speeches were delivered, 
and in the evening a banquet in the Salle de Fervacques brought 
together all the political and industrial notabilities of the 
department. 

Tue following shows the diameter of the driving wheels used for 
express traffic on the lines named : Bristol and Exeter, single, 9ft.; 
Caledonian, single, 8ft. 2in.; Great Western, single, 8ft.; Great 
Northern, single, 8ft.; Great Northern, single, 7ft.; London and 
North-Western, single, 7ft. Gin.; London and North-Western, four 
wheels coupled, 6ft. 8in.; London, Brighton and South Coast, 
single, 6ft. 9in.; London, Brighton and South Coast, four coupled, 
6ft.; Midland, four wheels coupled, 6ft, 8in.; Midland, four 
wheels coupled, 6ft.; Midland, single, 6ft. 8)in.; London and 
South-Western, four wheels coupled, 7ft.; South-Eastern, four 
wheels coupled, 6ft.; South-Eastern, single, 7ft.; London, Chatham 
and Dover, four wheels comted, 6ft. 6in.; Great Eastern, single, 
7ft.; Great Eastern, four wheels coupled, 6ft. 

CoLONEL HuTcHINson, of the Board of Trade, has just made an 
examination of a tunnel on the Wemyss Bay Railway, part of which 
subsided about ten days ago. Traffic was and still is entirely sus- 
pended on the portion of the line near the town of Greenock, where 
theaccident happened, and theinspection was the resultof a petition 
from influential residents in the neighbourhood, who were appre- 
hensive that other parts of the line might bein a dangerous state. 
It has been ascertained that the part which subsided consisted 
almost entirely of soft earth, while the rest of the tunnel, which 
remains standing, had been cut out of solid rock. The subsidence 
is attributed to water having lodged in the earth and ‘‘ supermined” 
the roof of the tunnel. Several weeks must elapse before the 
damage is repaired, and in the meantime the passengers are con- 
veyed in omnibuses. 

AN important improvement is being made in the railway com- 
munication between the dockyard at Portsmouth and the extension 
works. Hitherto there has only been a single line of rails, which 
necessitated repeated shuntings to allow trains to pass each other, 
and consequent loss of time. The inconvenience, which at present 
is only felt in‘a comparatively remote degree, will become growingly 
important as the new basins and docks become utilised. The 
authorities have, therefore, determined to lay dawn a double liae 
the whole length. In order to secure the additional space at the 
northern corner of the dockyard, the three rows of stone steps 
which lead down to the coping on the starboard side of No. 8 dock 
are being pushed forward 12ft. in mass without disturbing the 
fastenings of the blocks. The contractors are Messrs. Bramble 
Brothers. 

THE leading features of the railway system of the United King- 
dom at the end of 1874 were as follows:—A total sum of 
£609,895,931 had been expended on 16,449 miles of railway, of 
which 8749 were laid with two or more lines of rails, and 7700 were 
single lines, at a cost of about £37,000a mile. There were 11,935 
locomotive engines, or about one to every mile and a-half ; and 
379,899 vehicles, or about 23 per mile, besides great numbers of 
wagons, of which there is no means of formingan estimate, belong- 
ing to traders and companies other than railway companies. By 
running of trains over 200,484,263 miles, £56,899,498 were received 
during the year, of which £31,647,517 were expended in working 
and maintenance, and £25,251,981 remained as net profit ; so that 
56 per cent. of the gross receipts were expended in earning them. 
There were 477,840,411 passenger-journeys, besides the journeys of 
493,957 season and periodical ticket-holders ; and 188,538,852 tons 
of goods and minerals, besides a large number of live stock, were 
conveyed. The average rate of dividend on ordinary capital was 
4°49 eent., and on the total capital 4°45 per cent., including 
£5 1,036,465 of capital which received no interest or dividend, The 
average cost of working each train was 37°89 pence per mile, and 
the average receipt from each train was 68°11 pence per mile ; so 
that the av net profit from each train was 30°22 pence per 
mile ; whilst the total cost of working was £1924 per open mile, 
£3459 per open mile were received, and the net profit was £1535 
per open mile. 

Tue, Russian Railway Company, says the American Manu- 
facturer, have been experimenting in their works at St. Peters- 
burgh on the conversion of old rails into steel by the ferro- 
manganese process, Rails taken out of use from the Russian 
railways were subjected to treatment in a Siemens-Martin 
furnace, in the following order: (1) Rails manufactured in the 
company’s works from old rails made from puddled iron got from 
Filand pig; (2) ditto, with steel heads; (3) old rails made at 
Pontiloff, similar to the foregoing ; (4) old rails of English make, 
marked Dowlais and Weardale; (5) Bessemer rail of English 
make (Cammel, and Brown, Bailey and Dixon). In the first bath 
a Swedish pig, almost white, and very impure, was used. The 
different samples contained the following proportions of phosphor : 
Old rails, 2°62 to 4°62 thousandths; old steel rails, 0°82 to 1°65; 
Swedish pig, 2°95. The ferro-manganese employed contained 
from 42 to 44 per cent. of manganese. Nine runnings were made 
with different mixtures, the respective quantities of the substances 
varied from 17 to 25 per cent. for the pig iron ; 80 to 72 per cent. 
for the old rails ; 3 per cent. of ferro-manganese. The contents in 
phosphorus varied, in the products obtained, from 2°30 to 3°35 
thousandths for rails manufactured from old iron rails, and from 
0°48 to 1°50 thousandths for rails made from old steel rails. The 
rails of phosphoric steel thus obtained have resisted successfully 
the tests of both crushing and tensile strains as prescribed by the 
directors of the Russian Railway Company. 

THE following extract from Nimrod’s Yorkshire Tour, 1827, is 
appropriate of the Darlington Jubilee :—‘‘On Thursday, 14th of 
December, I turned my back upon Durham, and went to visit a 
Shropshire acquaintance, who resides at Yarm, and whose name is 
Flounders. I was, when at his house, within a very easy distance 
of the far-famed Hurworth hounds, which met the next day at 
Croft Bridge, on the Great North Road, and which bridge I before 
mentioned divides the counties of York and Durham. As it was, 
I was too late for dinner ; but I at one time despaired of getting to 
my friend at all, and by a circumstance worth naming. The dis- 
tance from Darlington (which I passed through) to Yarm is five 
miles, for which I allowed myself somewhat about half-an-hour, 
the road being none of the best, but I did not reach it under an 
hour. The delay arose from my meeting something which I could 
only compare to a moving hell——excuse my profaneness--if such it 
can be called, for- I cannot find any other simile. This turned 
out to be a locomotive steam-engine, which running parallel with 
and close to the road, so alarmed my hack that it was in vain that 
I tried to make him face it. This, however, is not to be wondered 
at; for a horse is naturally a timid animal, and this machine was 
enough to alarm the devil himelf, if he had met with it as my horse 
did, out of his own country. The night was dark, which increased 
the terrors of it, and it was really a frightful object. The noise of 
the wheels—perhaps twenty pairs—the working of the engine, the 
blazing fires of blue and yellow hues, the hissing of the steam, and 
the black-faced wretches, with their red lips and white teeth, run- 
ning to and fro, all conspired to heighten the resemblance, and my 
astonishment increased the more when I reflected on such a 
nuisance as this being suffered so close to a turnpike-road. The 
only way in which I got it at last was to get my horse into a 
hole, with his tail towards the machine ; but I never saw an animal 
so alarmed. I was surprised, however, to hear Mr. Flounders. say 

a -horses passed it without any fear the first time they 
met it ; but this must be attributed to the winkers on their bridles 
and their heads being coupled closely together as in harness,” 


NOTES AND MEMORANDA. 


OnE of the soda lakes of the Laramie plains presents a crystallisa- 
tion 5ft. deep over ninety acres of surface. 


arranged in alternate layers in a covered crucible, with a layer of 
common salt on the mixture, 

In the Adelheids Gluck coal mine, Rybnick, Prussian Silesia, an 
important layer of graphite earth has been uncovered, the thickness 
of which exceeds 40ft. The owner of the mine, Raron von Eicke, 
has had samples analysed ang trials made, and finds it eminently 
fitted for luting, muffles, hearths, Xc, 
| A GERMAN chemist observes that the sodaic salt of vanilla should 
| be found in the refuse liquor of the wood-pu!p of conifers. Vanilla 





attention is directed to the possibility of the extraction of vanilla 
from the refuse liquor of paper mills, where wood-pulp is largely 
used, proving a lucrative branch of industry. 

For the preservation of wood by means of copper salts, says 
M. Rottier, cupric acetate and indigo, though good are too expensive. 
Heating wood after impregnation with copper sulphates does not 
give reliable results. Cachou can only used under certain 
circumstances, Ammoniacal copper salts are, however, susceptible of 
very general application, and when applied have more permanent 
effects than those of other copper salts. 

Mr. C. C. THomas exhibited at the fair of the San Francisco 
Mechanics Institute a steam engine which can easily be covered 
by a thimble. It is of the vertionl ¢ , three-quarters of an inch 
in its greatest height. The cylinder is one-eighth of an inch bore 
and three-sixteenths of an inch stroke, The valve moves one- 
thirty second of an inch, The engine is made of gold and silver, 
the working parts, however, being made of steel. The whole thing 
is set on a California gold dollar, and can be covered with a No. 6 
thimble. Mr, Thomas made a little lathe to turn out the different 
parts of this machine, and every piece is perfect. 


Mr. JoHN KNaveR, of Harmonyville, Chester County, U.S., has 
in his possession an old iron plate, which he thinks was used for 
furnace purposes many years ago, It bears the following inscrip- 
tion, cast in the plate: 

*‘ Der Gotposo Borgetom 
F ” 
This plate is about 23in. by 34in., and is about 4in. thick. It is a 
great curiosity. Mr. Knauer has several of these plates, but 
none of them bear any date marks, to show where they were 
cast, 

THE average latent heat of the vapour ef petroleum has not been 
very satisfactorily determined, but it is known to be very low. Dr. 
Ure states it at 184, that of steam being 1000, of alcohol vapour 
457, and of ether vapour 313—that is, an amount of heat that 
will vaporise but 1 lb. of water, and about 2°2]b. of alcohol will 
vaporise 5°4 lb. of petroleum (assuming no important change of 
specific heat during the change of state). By measure, the amount 
of heat or fuel that will vaporise 1 gallon of water should vapor- 
ise no less than 6} gallons of petroleum. This is an important 
practical point in this connection. The density of its vapour is 
very high, averaging, if the whole mass de converted into vapour, 
six and a-half times the density of air at the same temperature. 
At 500 deg. Fah. it will pass into vaporous form, except a trifling 
percentage. 


THE great testing machine at the Washington Navy-yard hasa 
capacity of about 300 tons, and has been in use thirty-five years. 
Quite recently Commander Beardslee subjected it to a stress of 
288,000 lb., but it subsequently broke down under about 100 tons. 
The connecting bar which gave way had a diameter of 5in., and 
should have originally had a strength of about 1,000,000 Ib. 
Examining it after , the fractured section was found to 
exhibit strata of v: thickness, each having a characteristic 
form of break. Some were quite granular in appearance, but the 
larger proportion were distinctly crystalline. Some of these 
crystals are large and well defined. The laminze, or strata, preserve 
their characteristic i og whether of granulation or of 
crystallisation, lying parallel to their axis and extending from the 
point of original fracture to a section about a foot distant, where 
the bar was broken a second time, and purposely, under a steam 
hammer. It thus differs from the granular structure which dis- 
tinguishes the surfaces of a fracture suddenly produced by a single 
shock, and which is so generally confounded with real erystalli- 
sation, This remarkable specimen has been contributed by the 
Navy Department to the cabinet of the Stevens’ Institute of 
Technology. - . 


Ir is asserted that when mixed with fibres of cotton and wool, 
seal oil will produce t bustion in two hours; lard 
oil in four hours ; olive oil in five hours, and castor oil in thirty 
hours, while petroleum oil will not produce spontaneous combus- 
tion under any condition, Crude petroleum cannot be used 
because it would ignite if brought in contact with a flame. No 





ance companies in the United States have decided that any oil that 


Van der Weyde of Philadelphia says among other things that all 
vegetable or animal oils are compounds of glycerine with fatty 
acids, and when these become rancid, and are absorbed by rags 
lying in heaps, it will act on the fibres, produce heat, and finally 
spont bustion. He adds that petroleum is of another 
nature, and cannot become rancid, and does not produce heat like 
other oils. Dr. Hoffman, president of the London Chemical 
Society, says petroleum oils are safer than animal or vegetable oils, 
inasmuch as they do not absorb oxygen, and cannot undergo spon- 
taneous bustion when red upon cotton waste. Other 
opinions and experiments are given, all going to show that fatty 
oils are liable to produce spont bustion, and that 
mineral oils are not, 


THE last number of the American Artizan contains a long article 
on emery, from whieh we gather the following information : 
Thus far, the only deposits of emery which have been practically 
worked are those of Naxos, in the Grecian Archipelago, of Ephesus, 
in Asia Minor, and of Chester, in Massachusetts. A rumour exists 
that an inexhaustable vein or bed had been discovered in the Scilly 











which is a finer variety of emery and still more closely allied to the 
sapphire or ruby, is found in limited quantities in India, is practi- 
cally werked in Chester County, Pa., and exists in many places in 
North Carolina and Georgia. The Chesty County corundum is now 
being put upon the market by a Philadelphia house. A company 
was organised in St. Louis several years ago to work the Southern 
corundum veins ; this company has never put anything on the mar- 
ket, and has, for the present, abandoned the idea of doing so, but 
hopes eventually to aiscover ruby and sapphire of such purity as 
to be available as gems. The Chester (Mass.) emery os been 
worked for several years. The Chester emery lies in a narrow 
vein, varying from two to ten or twelve feet in width, which vein 
is thrown up vertically, lies between strata of hornblende, and has 
been traced for several miles. It is said that specimens of this 
emery are now to be found in New England museums of geology 
labelled as ivon ore, and that many tons of it were melted at the 
furnaces as iron ore, being finally condemned, because the so-called 
ore was not rich enough. It seems as if the vein which was now 
called emery really consisted of that which is poor iron ore in cases 
where the alumina predominates, and poor emery where the iron 
predominates. Snch detached c as lie scattered, garnet-like, 
through the rock, seem equal to the very best Asiatic emery ; but 
the massive stone is seldom of such constitution as to equal the 
Asiatic, while the crystals are so embedded. in softer rock that the 
commercial Chester is very far from being pure emery. 





in a crystallised form has not yet been obtained in this way, but | 


factory is probably ever heated to over 200deg. Fah., but the fireinsur- | 
will not ignite at a temperature lowerthan 250 deg. is safe. Prof. | 


Islands, but there is no verification of the statement. Corundum, | 


MISCELLANEA. 


As the Unseaworthy Ships Act comes into operation on Monday 
next, the owners of craft now in Scotch ports are busily ¢ 


THE Chinese alloy called pakfony—German silver—is made by | getting ‘‘load-lines” painted on the sides of their vessels. 
fusing together ten parts copper shavings and four parts arsenic, | 


A RussIAN railway organ says that an order has just been placed 
| for 8600 tons of steel rails for the St. Petersburg, Warsaw, and 
| Nikolia Railways, at £11 sterling per ton. 2500 tons are to 
be supplied by the Creuzot Works, and the rest by English firms. 


Tue transfer of the Waterworks Company to the Birmingham 
| Corporation was completed on Tuesday so far as the shareholders 
| are concerned, the conditional agreement dated 7th of October last 
| for the transfer of the undertaking to the Town Council being con- 
| firmed. The sum to be paid by the municipal authorities is 
| £1,362,275. At a special meeting of the Birmingham Town 
| Council held on the same day the terms were approved. 
| Mr. F. Kuna, surveyor, of London, has layed before the council 
| of the Birmingham Chamber of C a sch for the exten- 

sion of the canal system from the Birmingham and Oxford and 
| Coventry Canal into the Leicestershire coal district by way of 
| Polesworth and Shackerston. By the making of the canal an un- 
| limited supply of coal could be brought to Birmingham. A reso- 
| lution was passed recognising the importance and advantage of the 
| 





scheme to Birmingham. 


M. TREVE, says the Journal of the Society of Arts has submitted 
| to the French Academy a new system of signalling, with the object 
of diminishing the frequency of collisions at sea. He proposes to 
employ a signal which will permit the officer of the watch, on 
perceiving a vessel a short distance ahead, to make known to those 
on board of her the tack on which he intends to pass her, and that 
instantaneously. The method by which this is to be accomplished 
consists in the use of a green or red fire ignited by electricity, the 
means of joining contact being close at hand. Thegreen fire would 
show that the helm is put to starboard, and the red that it is put to 
port. This is to avoid the danger of collisions through both vessels 
going on the same tack, 


Arropos of the American Centennial celebration next year, 
| certain figures compiled by Baron de Loommese in the Economiste 
| Francais, giving some of the statistics of the great exhibitions of 
London, Paris, and Vienna, will special interest. The 
London Exhibition of 1851, which lasted 141 days, attracted 
6,039,195 visitors, who paid for entrance £424,322. at of Paris, 
in 1855, which continued for about 200 days, was visited by 5,162,326 
»ersons, who paid entrance fees to the amount of £128,119, The 
faterdiaitonal Exhibition of London of 1862 was open for 171 days, 
the visitors numbered 6,211,103, and the entrance fees amounted to 
£408,530. The Paris Exhibition of 1867, open for 217 days, was 
visited by 8,805,991 persons, who paid for entrance £420, The 
last of the ay exhibitions, that of Vienna, in 1873, remained 
open for 186 days, the number of visitors 6,740,500, and the 
entrance money amounted to £206,476. The London exhibitions, it 
should be noted, were closed on Sundays, while those of Paris and 
Vienna remained open on those days as on week days. The test 
number of visitors in any one day was during the Paris ibition 
of 1867, when on Sunday, Oct. 27th, 173,923 persons visited the 
building. 
TEE Scientific American thus describes the latest Yankee notion: 
a ine, ye mothers of large families, who ruefully contemplate 
dilapidated socks by the dozen, after the week’s washing, with 
visions of strained eyes and tired backs floating across your minds : 
joe ody little apparatus infinitely more simple than the sewing 
| ine, which repairs the hugest darn in much less time than we 
| can describe the operation, and far more neatly than you can do it 
with all your years of practiee. This is what it is. Two small 
plates, one stationary and the other movable, are placed one above 
| the other. The faces are corrugated, and between them the 
‘ “holy” portion of the stocking is laid. Twelve long eye pointed 
needles are arranged side by side in a frame, which last is carried 
forward so that the needles penetrate opposite édges of the hole, 
assing in the corrugations between. the plates. Hinged just in 
ront of the plate is an upri , and on this is a crosspiece 
carrying twelve knobs. e yern is secured to an end knob, and 
then, with a bit of flat wire, pushed through the needle eyes, Then 
the loop between each needle is caught by the hand and hooked 
over the om knob, so that each needle carries really two 
threads. Now the needles are carried back to their first position, 
and, in so doing, they draw the threads, which slip off the knobs 
through the edges of the fabric. A little push forward again brings 
the sharp rear edges of the needle eye against the th: 8, cuttin 
all at once. This is repeated until the darn is finished, an 
beautifully finished it is. The inventor is Mr. O. 8S. Hosmer of 
Boston, and we predict for him the blessings of the entire feminine 
community. The cost of the machine is but ten dollars.” 








THE Thunderer, double turret monitor, has not come out perfectly 
unscathed from the protracted and severe trials to which her 38- 
ton guns and the working have been subjected. In conse- 
quence of the severe concussion of the guns when depressed, some 
ot the T-iron beams which support the superstructure have been 
loosened from the bolts which secure them to the sides of the ship, 
while cracks have shown themselves in the welding at the en 
The fissures in no way affect the turrets, which are independent of 
the superstructure. The injury is wholly due to the explosion of 
the enormous powder chi sweeping over the deck. At Devon- 
| port a short time ago the depressed fire of a turret-ship tore open 
| the deck. As the result of his experience on board the Devastation 
| during her passage to Malta, Mr. Barnaby, the director of naval 
| construction, has recommended that the Thunderer should be 

furnished with a D svames cable controller, the present arrangement 
| being extremely dangerous to human life on the anchors being let 
| 80. The four spocket wheels over which the cables pass will be all 
| on the same shaft, and will be checked either singly or together by 
| the controller, which will be worked by the capstan engine. 





THE New York World thus describes a curious operation recently 
carried -out in New York :—About a month ago the Society 
| St. Vincent de Paul determined to build on the vacant lots in the 
| rear of their Twenty-third street building. A survey of the land 
| being made, it was discovered that the of the five story brick 
| livery stable adjoining encroached eighteen inches on their pa, 
The owner was notified to remove the wall to the eastward, and 
Weeks and Brothers, builders, were authorised to tear it down and 
rebuild. Weeks did not like to pull down the wall, and 
proposed to move it bodily. e plan was rati by several 
contractors, while others declared it could not be safely or 
successfully carried out. Nowhere could be found in the history of 
building or house-moving an instance where a brick wall had been 
detached from a building and moved. The wall was thirty years 
old, and built of second-hand brick; 70ft. high, about the same 
length, 16in. wide at the base, and about 12in. at the top. Its 
weight was 250 tons. Ten yellow-pine needles, 12in. by 12in. 
planed on the upper surface, were let ix horizontally under the 
wall, at equal distances, just above the foundation, and at right 
angles to its face. The upper surface of each needle was profusely 
greased, and a smaller needle with its planed surface down, inserted 
along each larger one. Spur-braces fixed at the foot in these upper 
timbers held the wall plumb. The jack-screws, working horizontally, 
were set at the ends of the ten upper needles, This being done, an 
eighteen-inch slice was taken off vertically from the stable building 
just inside the wall. At 7 o'clock in the morning a man at each jack- 
screw began to work it, and the wall moved an inch safely. At 
this time one of the ten men did not work his jack as fast as the 
rest. The overseers were a little nervous at this, but the wall 
carried the lazy needle along with the rest. By 10 o’clock the 4900 
square feet of wall were pushed up tight inst the open side of 
the stable, and the whole was perfectly plumb and unshaken. The 
men in the stables pursued their usual avocations during this 
performance, 
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EXHIBITION OF MILLING, BREWING, AND 
DISTILLING MACHINERY AT VIENNA. 
(From our own Correspondent.) 

Tue exhibition opened last August in the rotunda of the great 
“ Weltausstellung ” of 1873 had nothing about it to remind one 
of the festivities with which that was inaugurated, except a 
steady downpour of rain. Inside the building order reigned 
instead of chaos, and in the place of gay uniforms, gayer dresses, 
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and sounds of music, were only to be found and heard the sober 
broadcloth and the earnest murmurs of those whom business, 
ani not pleasure, had attracted to the scene. Exhibitions have 
of late years been overdone to such an extent, and have proved 
such commercial failures to all interested except the “ disinter- 
ested ” promoters who started them, that one is inclined to re- 
gard them rather in the light of gigantic “knock-outs,” than a 
legitimate mode of transacting business. It would be hazardous 
to assert that this exhibition deserves a better classification than 


many, objects especially interesting, even beyond a local radius, 
to the producers and consumers of other countries. The excel- 
lence of Hungarian flour and Vienna beer is proverbial, and 
making due allowance for climatic advantages, some praise is due 
to the machinery by which this degree of excellence has been 
obtained. 

There were altogether about 150 exhibitors of different kinds 
of machinery, and among them many well-known names. The 
first machine I noticed on entering the Rotunda at the south 
portal, taking the stands in their catalogued order, was a centri- 














its predecessors, but I may safely say that it contained many, very 
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fugal bolting machine by Nagel and Raemp, of Hamburgh (cele- 
brated at the International of 1873 for their display of hydraulic 
machinery), of which is illustrated in Fig. 1. This bolting 
machine depends on centrifugal force for its effect. Within the 
outer cylinder, which is covered with silk gauze, and revolves 
slowly, is an inner one moving with greater velocity. This second 
inner cylinder is fitted at its periphery with zinc vanes, which 
take up the meal and fling it by centrifugal force against the 
inner sides of the outside cylinder. The vanes being fitted in a 
spiral direction from end to end of the cylinder, it follows that 











the meal at every revolution is pushed forward parallel to the 
axis of the cylinder. Every particle of the meal describes a 
spiral line, and the coarser portions, not finding any suitable 
openings for their in the silk gauze, pass on until they 
fall out at the end of the cylinder. The bolting cloth consists, 
as in cylinders of older construction, of a series of silk gauzes of 
different meshes, and is stretched on frames which can easily and 
quickly be changed. For the outlet of the different sorts of flour, 
funnels, and, where necessary, creepers are fitted. The apparent 
advantages of this machine are—(1) that the meal, instead of 
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being thrown, as in the old cylinders, entirely on the lower sur- 
face, is, by centrifugal force, spread in thin layers over the whole 
surface of the bolting cloth, and a much smaller sieve surface— 
in practice one-sixth—is required to obtain the same results ; 
the separation commences on the first frame of the sieve, because 
every particle from the beginning comes into sufficient contact 
with it ; (2) on account of the velocity of rotation and the 
centrifugal force the meshes never get clogged, whether the meal 
comes hot or cold from the mills ; (3) this machine is, too, par- 
ticularly suited for the products of Wegmann’s roller mills on 
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account of its ability to separate the adhering particles of flour 
and bran, and at the same time sift them ; for this special pur- 
a machine is used covered with perforated zinc, and making 
660 revolutions per minute ; (4) the centrifugal bolting machine 
separates the meal not only according to the size, but also to the 
weight of its particles, consequently delivers a clearer and less 
stringy flour. 
The display of different roller mills is very large and miscel- 
laneous, and before describing them it may not be out of P neg 
to give a slight sketch of this comparatively new mode of milling. 


The original invention by. Wegmann, a native of Switzerland, 


has led to numerous variations, alterations, and so-called im- 


provements ; indeed, at one time a perfect epidemic of roller | 


mills broke out amongst the manufacturers of Pesth, each recog- 


nising the advantages of the system, and endeavouring by some | 


trifling alteration to avoid the patent rights, leading in two 
casee—that of the Concordia and Panonia steam mills—to a 
Jawsuit and verdict for the patentee, and the mills built by 
Messrs. Gaaz and Co., of Pesth (well known for the excellence of 
their cast steel) on this principle, and fitted with all the newest 
improvements suggested in practice, seem likely to hold their 
own amongst the millers in Hungary. It would be far too 
lengthy to treat of every kind of mill invented on this system, 
but may be instructive to describe those which, differing from 
the original conception, have in practice proved satisfactory, and 
those also of too recent*a date to show what their ultimate re- 
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is another form of mill by the same firm, in which the grain, as 
in Wegmann’s, is only crushed once, but in each pair of rollers 
one stands above the other, the lower ones being kept in their 
places by the levers. This mill is very light, and varies from 
| the original roller mill only in having the axles of each pair of 
| rollers vertically instead of hori posed 
| M. Baur, of Vienna, exhibits a new application of the same 
| principle, invented by V. Till, of Bruck, and constructed by the 
| Florisdorf Locomotive Works, which has attracted unusual 
| attention. The outer roll of each pair is revolved by contact with 
the other, the pressure is applied by a strap, whereby a revolv- 
| ing motion is obtained, which prevents the wearing away of the 
i The bearings are of boxwood, movable on a rail, and 
require no lubrication. This mill, although promising great 
results, is quite new, and has to stand the crucial test of a con- 
tinued practice. Fig. 5 gives a very clear view of it. 

An equally recent application of the chilled steel roller system, 
and one which has in its trials proved that the expectations of 
its inventor, Pini, were not unfounded, although this, too, must 
| be subjected to a long practical test before being generally 

adopted, is exhibited by two manufacturers—Mr. Topham, an 
Englishman long established and well known in Vienna for the 
excellence of his work, and Messrs. Pickler Brothers, also of 
Vienna. 

The principle and working will easily be seen by reference to 
Fig. 6. Ais a hopper; BB the feed rolls; CC cast steel 
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rolls; D driving ‘pulley; E self- 
acting lever; F centri i 
gg clearing levers; h regulator 
for pressure of rolls. The grain 
passes from the hopper on both 
sides of the disc, between it and 
the rolls which are rotated by 
it. It remains to be seen if in 


the natural consequence of a dif- 
ference of speed between the sur- 
face of the certrifugal disc at its 
point of contact nearest to its 
centre and at its circumference— 
will have a detrimental effect on 
the surface of disc or roller. 
The advantages offered by the 


lightness, weighing only 154 cwt., 


3250 Ib. roll flour; 
bakers’ flour ; 


17,500 Ib., equal 8} tens. 





sults will be, but, nevertheless, giving a fair promise of their 
success. By reference to Fig. 2, Wegmann’s patent, constructed 
by Gaaz and Co., it will be seen that G is the hopper, inside 
which is a slide whereby the feed can be instantly cut off with- 
out interfering with the regulator slides d d, the cogged wheels 
bb working the wooden feed rollers a a are sufficiently broad to 
reduce the wear of the rollers by unequal motion to a minimum. 
There is an arrangement for disconnecting the levers, by which 
the two outside rollers can instantly be thrown out of contact 
with the two inside ones, whence the advantage is reaped of 
being able to start the two inside rollers with a reduced power, 
and as soon as they are in full motion gradually bring the out- 
side ones into contact with them. F F isa cust iron frame, B B 
the outside rollers, pressed by the levers E E against, and re- 
volved by, the inside rollers CC, driven by steam or other 
power ; D D are movable weights for regulating the pressure on 
the levers and the fineness of the meal. A mill of this descrip- 
tion with the following dimensions and speed—viz., with a 
driving pulley of 18in. diameter, making 180 revolutions per 
minute, and taking up a space of 9 square feet by a height of 
4ft., requires a 2-horse power engine to work it, and delivers 
between five and seven tons of flour in twenty-four hours. 
Messrs. Hoerde and Co., of Vienna, exhibit a mill by Escher 
Wyss and Co., of Leesdorf, in which the grain is crushed three 
times, as will easily be seen by reference to Fig. 3, the pressure 
being governed by a self-acting lever acting underneath, Fig. 4 





the latter a “patent sifting stone.” Both, as seen in Fig. 7, 
consist of a central block A fitted with segments of stone D, 
radiating with a central groove from the periphery of the inner 
diameter of the stone, alternating with frames of wire gauze E, 
the whole bound strongly together by iron bands. Both inven- 
tors claim similar advantages, such as less power required, a 
quicker and therefore cheaper mode of sorting the flour, and the 
ease with which they can be applied to existing mills without 
altering the form of the runner. Messrs. Pickler Brothers have, 
however, added a further improvement to their mills, viz. an 
alteration in the form of the upper stone, which will be 
seen by reference to Fig. 8. A concentric portion of the stone 
is removed, and in a line with each other on opposite sides, two 
conical cast steel rollers have been introduced, which crush the 
grain before it is carried to the part where the grinding and 
sifting commence. This invention has received much attention 
from those who are disinclined to alter the entire system of their 
present mills, and has received the amalgamated name of “roller 
millstone,” as being a combination of the old and new systems. 
In the bakers’ department I found nothing which had not been 
exhibited in 1873, or else the alterations were too trifling to 
demand special description. In the brewers’ division Messrs, 
Noback and Fritze, of Prague, exhibited—amongst a miscellaneous 
and valuable collection, comprising Martin’s patent fire-door and 
an engine bearing a more than suspicious family resemblance to 
a “Tangye”"—a working model of their “patent mechanical 





malt kiln,” which, according to numerous testimonials, effects a 
saving of 40 per cent. in firing and 20 per cent. in labour, The 
grain is p in a horizontally rolling hopper, Fig. 9, with a self- 
acting cover to prevent either egress of heated or ingrees of cold 
air during the time of loading, and falls on to an iron floor con- 
sisting of a series of plates working like a Venetian blind on a 
centre pin in each. As soon as the grain on the upper floor is 
ready for turning, the plates of the floor are turned into a vertical 
position by means of suitable handles, allowing the i 
to fall to floor No. 2, while No.1 is again reversed and filled 
from the hopper, which in being pushed back spreads the grain 
evenly over the floor. This process is repeated ad injinitum. 
The necessity for a man to enter the kiln to turn the malt is here 
obviated by a simple mechanical contrivance. A saving of space 
is also effected, as will be seen by a comparison of the old and 
new systems. The same firm exhibit also beer-coolers; but, 
although on a larger scale and a somewhat different principle, 
the method bears so near a resemblance to that of Messrs, Law- 
rence, of London, who have several smaller contrivances for the 
same purpose at the next stand, that a description of so well- 
known a system would be superfluous. 

Herrn R. Jahn, of Prague, has a mashing machine—Fig. 10 
—for which he claims several advantages over the old 
system of Hertze’s for extracting the sugar from potatoes, &., 





practice the grinding motion— 


machine as shown by trials are its 


requiring only 14 to 2-horse 
power, making 130 to 140 revo- 
lutions per minute, and delivering 
about 8 tons of meal as follows: 
—4650 Austrian Ib. flour No. 0; 
4150 Austrian lb. flour No. 1; 
750 Austrian Ib. flour No. 2; 
350 Ib. 
1410 Ib. brown 
flour; 905 Ib. fine bran; 1825 Ib. 
coarse bran; 260 lb. dust; total, 


A novelty in nether millstones 
is exhibited by Messrs. Pickler 
Brothers and Messrs. Israel 
Brothers, both of Vienna. The 
first calls his a “sifting nether- 
stone with wire gauze insertion,” 


amongst others (1) that instead of the conical drum he intro- 
| duces a 300 millimetre circular grating, and in place of the blow- 


Fic. i 


Wy. 


AD 


SECTION .C.D. 
| off cock a revolving slide, whereby the clogging of the digeste- 


; | by rotten or frozen potatoes is prevented; (2) he combines the 


| digester with a horizontal mashing machine, in which a disin- 
tegrator works, breaking up the pieces which eome from the 
digester. In the body B the potatoes are steamed and passed 
down by the valve g into the masher A, in which a disintegrator 
composed of two drums working in opposite directions macerates 
and imparts an even consistency to the mash. J is the tap 
leading to the cooling apparatus; E the manhole to clean out the 
digester; a the steam valve; 5 safety valve; ¢ gauge; H con- 
densed water outlet; and D driving pulley. 

Messrs. Frohlich and Steffen, of Vienna, exhibit a patent 
superheater and steam drier which can be applied to any 
existing boiler. Fig. 11 speaks so plainly for itself that no fur- 
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ther description is necessary. The same firm have also a patent 
fire-bar, which suggests from its numerous artistic mutilations 
rather the idea of a Chinese puzzle than any vast improvement 
on bars in general. 

Messrs. Schrémm and Co, of Vienna, exhibit a water purifier 
on Le Tellier’s patent. The action by which the water is puri- 
fied is both chemical and mechanical, as will be seen by 
reference to Fig. 12. The water is placed in a reservoir 
2 to 3 metres higher than the purifier, and falls through a 
pipe N into the cylinder G, where it dissolves the chemical 
agents which are used to precipitate the salts held in solution. 
As soon as the cylinder G is full the pressure from the reservoir 
forces the water into the pipe V, whence, partly by pressure and 
partly by means of the injector L, a constant stream is main- 
tained through the uptake pipe X. As soon as the chemical 
agents meet the water to be purified in V the separation takes 
place instantly, because the mixture is broken up in its descent 
through the down pipe X by the cross bars fitted in it. The 
second cylinder, which contains a number of perforated filter 
pipes surrounded with thick filtering felt, is now filled: with 
this water in a muddy state, owing to the separated particles of 
indissglyble matter, and the mechanical filtration is proceeded 











with by the pressure of the reservoir aided by the suction of ‘the 
feed pump passing the water through the filter tubes into the 
cistern Y ready for use in the boiler, or for dyeing and other pur- 
poses. To facilitate the mixture of the water with the chemicals, 
the former falling on to a rose at P sets the spiral spring in 
motion and promotes a more rapid solution. The stop-cock 
I regulates the flow of water, the cock T the flow of the 
chemical agents. The inventor claims for this apparatus a per- 
fect prevéntive of boiler stone. The filtering tubes being 
conical at bottom are easily removed, but this is not often neces- 
sary, as they can either be washed out by putting them in com- 
munication with the reservoir, or allowmg a flow of steam to 
pass through them in the opposite direction to the general flow 
of the water. 

One decided novelty was the exhibition of grey-green granite 
bearings for shafts, and particularly turbines, by Herrn Franz 
Teifl, of Persenberg, Austria ; one which had been in wear for 
twenty years supporting one end of a 5-ton axle was very little 
worn, but as the shaft, which [ expect had been the sufferer, was 
not there to speak for itself, I should not like to either condemn 
or praise the application. On the whole, the exhibits had been 
carefully chosen, and the general arrangements of the building and 
its divisions were well carried out. Commercially speaking, the 
committee have done well, and‘as 5000 members of the societies 
connected with the several branches for whose benefit the exhi- 
bition was held visited it, one may safely say that the interest 
taken in it justified the undertaking. 








DESCRIPTION OF THE WORKS AT THE AVON- 
MOUTH DOCK. 
By JAMES BRuUNLEES, C.E., F.G.S.* 

BRISTOL, as you are well aware, ranks as one of the most im- 

portant ports in the kingdom, and from its geographical position, 
esses superior advantages toany other port in the South or 
West of England ; but since the introduction of large ocean-going 
steamers, she has not had her fair proportion of the increased 
trade created by that class of vessels in consequence of the tortuous 
course and rapidly rising and falling tide in the narrow channél 
of the Avon, rendering the passage from King-road to Bristol 
particularly dangerous to those steamers. To obviate this, the 
directors of the Port and Pier Railway, and some of the leading 
merchants connected with Bristol, consulted me with reference to 
the selection of a site and the preparation of plans for a dock 
suitable for the reception of large ocean-going steamers at the 
mouth of the Avon, so as to give to Bristol her fair share of the 
benefits attendant on the steadily increasing growth of British 
commerce, The result of my examination of the locality, and the 
consideration of various schemes devised by several engineers of 
eminence who had been previously consulted by the corporation 
or made propositions for the same purpose, was the deposit in 
1862 of plans for the construction of a dock on the present site, 
but parliamentary sanction was not-obtained until the following 
session 1863-64. The prosecution of the work did not, however, 
follow with the rapidity that was desirable ; this arose from various 
causes, the principal being the dissensions among the inhabitants 
as to contributing towards the expense of the undertaking, and 
the difficulties, when all help from the corporation was denied. 
ttendant on fi ing so large a work by private individuals. I 
must here bear my testimony to the energy and perseverance of 
the directors, by which these difficulties, often far more serious 
than physical or engineering ones, have after various vicissitudes 
been overcome. It will perhaps be most convenient to give first a 
general idea of the extent of the works, and then to describe some 
details of their design and mode of execution. The site of the 
dock is chosen so that the centre line of the lock produced passes 
through the centre of the mouth of the river Avon, or what is 
known as the Swashway entrance from the King-road. Between 
the Swashway and the lock there will be a deep channel or 
approach 430 yards long by 100 yards wide. That part which is 
immediately in front of the lock has a bell-routhed shape, the 
side walls diverging from the centre line of the lock at an angle, 
and forming a tidal basin of about two acres in area. The lock is 
600ft. in length, 70ft. wide from cope to cope, and has a depth of 
water on the lower cills at high-water equinoctial spring tides of 
41ft. 5in. The dock itself is 1400ft. long and 500ft. wide, and 
has an area of sixteen acres. It will have a depth of water of 
35ft. at high-water equinoctial springs, 31ft. 3in. at ordinary 
springs, and 22ft. 3in. at ordinary high-water neaps, but by 
locking vessels in and out at high-water of neap tides, 28ft. can 
always be maintained in the dock. The formation of a dam in 
front of the proposed site of the works for the purpose of ex- 
cluding the tide was the first piece of work done, and one that 
proved of considerable difficulty. The level of the ground pre- 
vious to the dam being made was 1 1ft. under high-water equinoctial 
spring tides, and the top of the bank as formed is 3ft. above this 
level. It was at firot intended to make the dam nearer the Swash- 
way, and many unsuccessful trials were made. Besides the ex- 
cavations from the dock many thousand tons of stone were tipped on 
the ground before it b solid gh to in the present em- 
bankment. The inclination at whichitfinally came toa state of rest 
was lin 7. The highest tide that has come upon the bank 
occurred in March, 1874, when it rose within 2ft. Gin. of the top ; 
the dam, however, has never shown any symptoms of weakness; 
the top of it is protected from the wash of the high tides by a 
thick covering of brushwood and stones, and beyond keeping this 
covering in good repair, it has required little attention since its 
completion. About 1,320,000 cubic yards of earth have been 
excavated from the dock basin and entrance lock; the whole of 
this material is a soft alluvial deposit, very easy to shift in good 
weather, but difficult and expensive in wet weather. Various 
means are employed to remove the tions, | tives are 
worked on 1 in 25 gradients pulling up eight loaded wagons at a 
time, while stationary engines pull up six wagons in a set on 
inclined plans of from 1 in 9 to 1 in 14, It is found that the 
locomotive road is rather the more convenient of the two; the 
locomotive takes the wagons from the place where they are filled 
to the top bank and returns with the empties. With the station- 
ary engines a locomotive cr horses have also to be employed in 
order to bring the w: to the bottom of the incline where the 
rope is attached to them. These inclines, however, do as much 
work as the locomotive roads; the first cost of the engine is 
comparatively small, and the road does not require to be so strong, 
and therefore is not so expensive, which is a matter of importance 
when the incline is a long one and is laid on timber supports. The 
best results are obtained in the dock in the removal of earth, when 
the men are paid for filling a certain number of wagons per day. 
By this arrangement’it is found that with three men to a wagon 
they can be filled eighteen times per day; the men receive 4s. 6d. 
per day and are required to fill eighteen sets. The cost of fillinga 
wagon is therefore 9d., or 3d. per cubic yard ; in one day thirty two 
sets of wagons, and eight wagons in a set, are taken up a single 
incline by one locomotive, or 768 cubic yards per day. Swing 
roads and horse roads are also much employed in removing the 
excavation: from the dock ; they are economical, and being worked 
with barrows instead of wagons, afford a safer means of backing 
the walls ; either of them will do about 60 cubic yards per day ; the 
sere quantity of earthwork/done in the dock in a single month 

been 40,000 cubic yards. 

Numerous borings were of course made before the commence- 
ment of the works in order to ascertain the nature of the founda- 
tions for the walls; several of the same kind were made, but one in 
particular represents with general accuracy the substrata as found 
in the general excavations, This boring extendg to 16ft, under low 
water equinoctial springs, To what ultimate depth the sand extends 
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has not been ascertained. The deepest point that has been reached 
in pile driving is 27ft. under low-water equinoctial springs. 
One of the piles was driven to this great depth in the lower 
end of the lock. It indicated clearly euough at least that 
no weaker ground exists down to this level, the resistance 
it met with being nearly equal throughout the driving. To 
compare with this pile, a section of one driven through the clay 
overlying this sand isshown. The supporting powers of these piles, 
as calculated by Rankine’s formule, are respectively 78 tons per 
square inch and 25 tons per square inch. The clay and sand vary 
at different places, Beds of stiff clay without a particle of sand in 
them are found above beds of loamy sand. However hard the clay 
appears, it cannot be relied on, as it may overlie some of the softest 
em A bed of gravel full of small pebbles and shells is sometimes 
ound on topofthesand, This is always the case in unusually deep 
foundations. In a great many places running sand is met with and 
occasions great difficulty by choking the pumps and allowing the 
water torise. In most of the foundations when the sand is reached a 
great many small springs occur, and in some cases strong feeders of 
water suddenly rising 2ft. in height were met with. One or two of 
these occurred in the foundations of the lock, and holes were left in 
theinvert togive them vent, after all attempts tokeep them back had 
failed. When a good tough bed of clay overlies the sand Ift. of it 
is sufficient to keep the water down, but if a bar is put through the 
clay, and the sand once tapped, itis impossible to keep the water from 
coming Py When this kind of clay is met with, lft. of it is left on 
the top of the sand, so as to get the concrete put in with as little 
interference from water as possible, and on this account it isa great 
advantage to be able to put the foundations in of concrete instead 
of masonry, the operation being so very much quicker. A steam 
lift pump throwing from 10,000 to 20,000 gallons of water per hour 
has been sufficient to keep the trench clear of water at each place 
where foundations were being put in. Very few remains of any 
kind have been found in the excavations. A good specimen of rea 
deers’ horns and some pieces of oak trees were found in digging the 
foundations of the entrance walls. They were found when quite 
near the sand, and about 6ft. under low water equinoctial eprigy. 
The construction of the lock is the most important and costly part 
of the works. The foundations are laid about 6ft. under low water 
equinoctial springs, the level of the sand varying only about 12in, 
hout the whole 600ft. of its length. Above the sand a bed 
ofrabble masonry 5ft. to6ft. thick and from 100ft. to 120ft. wide is laid, 
and on this foundation the inverts and wallsare built. The len; 
between the inner and outer cills is 454ft. This length is divided 
rb pair of gates into two lock chambers, a larger and smaller one, 
outer one being 203ft. Gin. in length, and the inner one 250ft. 
Gin. in length. The lock cills are placed 2ft. 7in. above low water 
equinoctial spring tides. The dock cillis 8ft. 2in. above the lock cill 
or 1ft, 9in. above the dock floor. The sluiceways for filling and 
emptying the locks are formed in the interior of the side walls, 
They are7ft. by 4ft. Gin. culverts having brick arches, and inverts 
and sides. They run parallel with the line of the walls, and 
their, outlets are placed 50ft. from the hollow quoina, The entrances 
to them are in the gate recesses, and have seven rectangular openings 
2ft. 4in. by 1ft. 9in. built with granite sides and lintels. The walls 
are of rubble masonry faced with ashlar. The face of them has a 
curved batter of 157ft. radius. 

The walls are connected at the bottom by an inverted brick arch 
3ft. thick, having a radius of 105ft. 4in. and a versed sine of 4ft. 
The ashlar cf the face of the wall is laid in broken courses, 
It is a very convenient and economical description of work when 
the store supply, as in this case, comes from various quarries, and 
the stones are of different thicknesses. The quoins of the inverts 
and aprons are of Forest of Dean and Tintern sandstone. The cills, 


‘hollow quoins and other important parts of the work are of Cornish 


granite. Altogether about 60,000 cubic yards of masonry have 
been put into the lock, a quantity which represents about 100,000 
tons of stone. The foundations of the dock walls, as in the lock, 
are laid in the sand underlying the alluvial deposit. Although 
the sand is sometimes found as high as the dock floor, the founda- 
tions are not commenced anywhere at a less depth than 6ft. under 
that level. In founding the lock the sand, as before stated, 
was nearly uniform in level throughout, but under the dock 
walls it continually varies. Generally it is found at a high level 
on the eastern side and at a low level on the western side. It is 
very irregular, and dips and rises abruptly. It has never been 
found above dock floor, and its greatest depression is 18ft. 6in. 
below that level. The eastern dock wall is built in a tim- 
bered trench; 10in. to 12in. piles are first driven 5ft, Gin. 
apart until they reach the sand. It is known exactly when a pile 
strikes the sand, as the depth it sinks per blow diminishes suddenly 
from 3in. to fin., and the heads of the piles begin to split under 
the blows. Walings and struts are introduced at vertical distances 
of 5ft. The trench is excavated in 20ft. lengths by means of port- 
able steam engines pulling up skipfuls of earth ; there are three 
skips worked in a length and there are three men to a skip. In 
this way from 30 to 35 wagons are filled per day, or 100 cubic yards 
of excavation. 

When the bottom is prepared lias lime concrete is filled into the 
trench up to the level of 2ft. under dock floor. The proportions 
used for this concrete are 1 of lime, 2 of sand, 2 of ashes, and 2 
of broken stone, or 1 to 6. Onthe top of the lime concrete the 
cement concrete or rubble masonry is commenced. A great many 
trial blocks with various proportions of materials were made to 
determine the best mixture for this concrete. The mixture 
adopted is 1 of Portland cement, 3 of sand and vel, and 
5 of stone, broken to a small size in one of Blake’s patent 
crushers. There are two gangs of men employed in making the con- 
crete, one mixing the materials with shovels and the other working 
one of Messent’s patent concrete mixers. When mixed by hand the 
materials are spread out ona wooden platform and then turned over 
with shovelsthreetimesdry and twice wet. The cencreteisthen filled 
into barrows, from which it is tipped into the trench. The men 
using the mixer revolve it six and a-half times for each charge, and 
turn out about forty cubic yards per day. The machine is the 
slower process, but produces the best concrete, Large stones are 
thrown into the trench and punned into the concrete, care being 
taken to keep them at certain distances from each other. By this 
means a great saving of concrete is effected and greater weight and 
solidity given tothe wall. In this way the wali is brought up to 
the level of the ground on which the barrow roads are worked. 
Above this level it is more convenient to build rubble work. By 
thus building the lower part of the wall in concrete and the upper 
in rubble a considerable degree of speed is attained. Throwing 
concrete into a trench has many advantages over building rubble in 
a trench, except the facing it is entirely done by labourers, and 
when it is considered that a labourer’s wages doing this work is 4s. 
per day, and a mason’s 6s, 8d., the yis ifest, The con- 
crete sets much quickerthan rubble, and with ground soeasily affected 
by wet weather, and so liable to settlement as that in the dock, this 
is a matter of great importance. The concrete sets bard in 
neaely ae hours, and ina week it is as difficult to break up as 
rock, 

The cranes used for building the ordinary walls are 3-ton 
derricks with 40ft. jibs. The cills and hollow quoins were set with 
overhead travelling cranes capable of lifting 10 tons. These were 
supported on gantries, some of which were 60ft. in height. All 
the materials used for the masonry have come from a distance; 
except a little sand from the river Avon, nothing has been found 
near the site of the works. The largest supply of stone from any 
single place has come from Tintern, where the contractor has 
worked several quarries. The Tintern quarries contain beds of 
very hard close grained sandstone interspersed with beds of con- 
glomerate. It belongs to the old red sandst formation, and is 
nearly as difficult to dress as granite ; it is very'sound and durable, 
and hasa pleasing appearance, Next to the Tintern supply is the 
blue limestone obtained from the Black Rock quarries, Clifton. 








It is much easier to dress than Tintern stone, and makes an 
excellent facing to the walls, The Cumberland Lock at Bristol 
is almost entirely faced with it, and is a fine sample of the work it 
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makes. Besides these, large and regular supplies come from 
Cardiff, Forest of Dean, Hanham, ard other places. Most of the 
special ashlar work wf the lock, after the granite, is Forest of Dean, 
The greater part of the rock work facing of the dock wall comes 
from quarries near Llandaff, the same stone that the Penarth 
docks were built of. It isa red conglomerate, is flat bedded and 
can be obtained of almost any size, a quality which makes it 
specially suitable for dock work. A noteworthy feature of the 
masonry of the dock is the quality of the mortar used. The lime 
of which it is made is obtained from Aberthan pebbles, which are 
burned in kilns in the works. The lime is ground in a mortar 
mill with sand and ashes in the proportion of 1 of lime to 2 of 
mixed sand and ashes; 20 minutes is the time for grinding rabble 
mortar, and 40 minutes for brick mortar. The mortar which is 
thus made sets hard in water, and is scarcely inferior to the stone 
which it unites, The lock gates were at first intended to be made 
of wrought iron with cast iron heel posts, but owing to the 
high price of iron at the time the works were commenced, a 
change to wooden gates was deemed advisable. The gates, as now 
being constructed, consist of oak heel and meeting posts and cross 
pieces of pitch pine. Diagram No. 5 shows horizontal sections of 
the lower and the upper gates. The lower gates are designed to 
retain a 45ft. head of water. On the rib next the cill the pressure 
of the water is about 1} tons per square foot and the total stress 
resulting therefrom on the sectional area of the rib is 77°3 tons. 
The leaf is 3ft. thick at centre and 2ft. 8in. at heel and mitre 
posts, so that the effective sectional area of the rib is 384 square 
inches, and the stress on the square inch about one fifth of a ton. 
The total weight of one leaf of the lower gates is89tons. The only 
accident that has occurred to the works was a failure of about 90 
yards of the dock wall in 1871. In the centre of this length the 
wall slipped forward 13ft., and sunk vertically 4ft.6in. The whole 
has been taken down and rebuilt. In the centre of the slip the 
sand was found at a depth of i8ft. Gin. below dock floor. A 
similar depression in the of sand occurred at a corresponding 
point on the opposite side of the dock, and this no doubt indicates 
the real cause of failure viz., that the original foundation crossed 
the bed of an old pill or inlet of the river, and was not founded at 
a low enough level to be free from risk, The total height of the 
wall as now rebuilt from foundation to cope is 58it. Gin. 

As an evidence of the strength of the masonry, it may be stated 
that the cost of tuking down the wall was 3s, 8d. per cubic yard, 
which is a good price for ordinary quarrying. The amount of 
work now remaining to be done is comparatively small, and if it is 
got over as safely as what has already been done it cannot be said, 
considering the magnitude of the work, that the nee of 
accident has on the whole been a serious one, In order to provide 
efficient railway communication with the dock, I was instructed to 
lay out an extension of the Bristol Port and Pier Railway, to 
connect that line with the Great Western and Midland Railways. 
This line has been made at the expense of those two companies 
under my direction, and will afford direct railway access to and 
from the dock and all parts of England. The works are of con- 
siderable magnitude, and include a hand and dious 
station at Clifton, and a Tunnel under Clifton and Durdham 
Downs 1738 yards in length. The tunnel passes through moun- 
tain limestone, conglomerate, and sandstone, and was constructed 
° an average cost of only £43 12s, per lineal yard of double 
ine, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





LIQUID SHELLS. 

Sir,—It would appear from the letter of your correspondent 
**C, A. M,” published in your impression of the 8th inst., that he stil! 
entertains iderable misapprehension as to the utility ef employ- 
ing inflammable liquids in incendiary shells, as he states that when 
used in shells with bursting charges of gun cotton, dynamite, Xc., 
such liquid would be dispersed before ignition could take place. 
He moreover adds that he has not yet seen my patent. I would 
therefore beg leave to inform him that a full description of it appears 
in the ‘‘ Journal of the United Service Institution” of August, 1859, 
and the February number for 1874 of the same journal contains a 
proposal to use my incendiary shell for the purpose of accurately 
testing an American gun said to a range of 9} miles, as from 
the dense vapour emitted by my shell the locality of the explosion 
would be clearly indicated. Such proposal, however, was néver 
carried into effect, as the inventor of the gun (Mr. Macomber) 
stated that Lord Waveney, who had presided at the discussion, 
ebjected to any experiments with a weapon capable of producing 
such devastating effects; but such supposed objection by his 
lordship was ultimately found to be a myth, as was also the equally 
supposititious extraordinary range of the gun. 

n conclusion I would add that if our American cousins had 
really any such extraordinary inventions as were repre 
sented, we should undoubtedly have long since heard of them through 
practical results, as they have long dismissed from their system of 
warfare that sentimental forbearance which has but too often 
fatally operated upon our Governments, to our own prejudice, as 
was strikingly illustrated in the Crimean War, when upwards of 
500,000 men and £500,000,000 of treasure were sacrificed to the 
chivalrous chimeras of our Government in not availing themselves of 
my invention, which though found to be practically successful they 
yet felt reluctant to adopt. JOHN MACINTOSH. 

October 13th. 








WATER TUBE BOILERS, 


Str,—I have been looking in vain for some weeks past in the 
pages of your journal for some explanation of the extraordinary 
statements made by Mr. Adamson before the Iron and Steel Insti 
tute, when discussing Mr. Joy’s paper on the Howard boiler. Mr. 
Adamson condemns the tubular, or, as he terms it, the pipular 
system of steam boilers, and gives us his scientific reasons for so 
doing. He his reported to have said :—‘‘ He held that they could 
only get into the water under certain conditions a certain quantity 
of heat in a given time.” What does Mr. Adamson mean by this’? 
Does he lead us to understand that in water under certain con- 
ditions there is a limit to the quantity of heat that it will absorb 
in a given time? or is there a limit to the quantity of heat conducted 
through a plate in a given time? If the former, it is well known 
that a given quantity of water, say1 lb., willabsorb about 1200 units 
of heat ; but this 1 lb, of water may be evaporated in a Lancashire 
or a Howard boiler burning 15 Ib. of coal per square foot of grate 
surface, orina locomotive burning 75 lb. ,with this difference, that the 
11b.of water will be evaporated in the latter in one-fifth of the time. 
If it be difficult to geta certain quantity of heat ‘‘into the water of 
a pipular boiler” in a given time, it surely must be five times more 
so to get it into a locomotive. Or if there be a limit to the quan- 
tity of heat ing through a plate, what becomes of the law 
given by Professor Rankine, which shows that the rate of conduc- 
tion through a plate varies very nearly as the square of the difference 
of temperature on each side of the plate? If this were not the case, 
we should have a great number of damaged furnace crowns to 
ete Mr. Adamson’s theory, that there is a limit to the quantity of 

eat that will pass through a plate. 

The late Mr. C. Y. Williams made a number of experiments to 
ascertain what damage the plates would sustain when the fire was 
urged by a strong blast,but he never succeeded in getting the plates 
4 deg. or 5 deg. above the temperature of the water; and he came 
to the conclusion that, providing water got to the plate, there was 
practically no limit to the quantity of heat passed through and 
absorbed by the water. 

Mr. Adamson next proceeds to make a comparison between 44 Ib. 
of water with 10 square feet of heating surface in the pipular, and 
5Olb, with 10 square feet in the Lancashire, Now apart from the 
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error of the quantities of water given, of what use is this compari- 
son ? is it intended to show, for instance, that the multitubular 
boiler, with its large heating surface and small quantity of water, 
is a less efficient boiler than the egg-ended, externally-fired, with 
its small heating surface and water contents’ This is i 
new in boiler —— : — tf py 0 pl a 
comparison on the basis of the weight of wa any 
of ieiets the grate surface, not the heating surface, ought to be 
the test ; or what would be better still, the units of heat evolved 
from a given unit of grate surface in « given time. A our of 
this sort would be useful, and would show that a great mass of 
water lies below the furnace bars of our internally-fired boilers, 
which, probably, does not add 5 per cent, to its efficiency when the 
flue is carried underneath, while in our marine boilers all the 
trouble and expense are attributed to this cause, Mr. Adamson next 
proceeds to define what priming is, and he gives us the cause— 
priming was never accidental, but always on the fixed principle 
that they were taking more heat out of their boiler than be were 
utting into it in a cor ling time; therefore to prevent a 
iler from priming, you must take out less heat than you put in. 
But some of our boilers are constant ees even the boilers of 
the great ship that takes our Prince to India prime, These are hour 
after hour, day after day, taking out more heat than they are put- 
ting in, which is simply absurd. So much then for Mr, Adamson’s 
fixed principle. 

Mr. Adamson brings his remarks on this misunderstood system 
to a close by suggesting, as the means of getting this pipular system 
to work efficiently, a 60 or 70-horse power boiler to MO the work 
of 15 horses only. This would be equal to 60 or 70 square feet of 
heating surface per horse power. Well, this may be Mr, Adamson’s 
theory,perhaps he has found it so in practice ; but I must beg todiffer 
from him on this point also, a point which would be of little use 
discussing on eee. while the actual demonstration is to be seen 
and known. The tubulous boiler of the writer contains much less 
water than the one lately under discussion, yet 4 square feet of 
heating surface and the ordipary chimney draught produces 1 indi- 
cated horse power, or with a forced draught 24 square feet is 
sufficient. Engines working non-condensing, and consuming about 
a of coal per 1-horse power per hour, there is no priming. 
This not only equals but exceeds the performance of the best 
Cornish or Lancashire boilers, and is obtained from that system, 
the laws of which engineers must know to use, not abuse. 

174, Cleveland-street, Birkenhead, Oct., 1875. Joun WATT. 





AITCHISON’S PATENT PEAT SMELTING FUEL. 

Sir,—A trial of the above fuel has just taken place under the 
direction of Mr. James Norie, at the Tees Foundry Works, Cargo 
Fleet. The basis of the fuel is of course peat, combined with 
chlorides of calcium and salt. The well known affinity of these 
chemicals to phosphorus and sulphur has been amply proved in the 
trial of this fuel which has just taken place, the result being as 
follows, viz.:—The mixture of iron in the cupolas consisted of 
three-fourths No. 4 and one-fourth No. 3. In one cupola, as usual, 
coke only was used; in the other, a combination of half peat and 
half coke. Bers 3ft. long, 2in. wide, and lin. thick, were cast from 
each of the cupolas. The coke iron stood about the usual test of 
26 cwt. The peat and coke fuel combined drew 314 cwt. and 
broke at 32 ewt., thus showing an improvement of 25 per cent. I 
am informed that this is a great test for Cleveland iron; yet, under 
more favourable circumstances as to manufacturing machinery, I 
feel morally certain I can reach a test of 35 cwt., if not more. The 
cost of the peat fuel is somewhat about the price of coke, and 
great facilities exist in the immediate neighbourhood of Middles- 
brough for the manufacture of the same, My object in addressing 
you is to obtain opinions as to the improvement—of course if cor- 
rect-—effected by this fuel. Mr. Norie has further informed me 
that this fuel strengthens the iron, but does not harden it This 
test should prove of the greatest importance, more especially as, 
regards the Cleveland district, in the manufacture of malleable 
iron. In your number of the 15th inst., in 7 my peat 
smelting fuel, your correspondent suggests that I use charcoal ; such, 
however, is not}the case. I use simply the peat from the bog, which 
is passed through a masticating i a which operation the 
chemicals are introduced, it is then air dried under sheds. The 
first cost, including all contingencies, is from 8s. to 10s. per ton. 

Redcar, October 23rd. RoBert KER AITCHISON, 








RADIAL DRILLS. 

S1x,—You published in your impression of June 11th, under my 
name, but certainly not at my request or as a communication from 
me, an improved horizontal radial drill, and on June 18th some 
remarks upon it by Messrs. Joshua Buckton and Company, of Leeds. 
Owing to absence from home my attention was not drawn to this 
before. I left Messrs. Buckton in July, 1866, with excellent 
testimonials for 34 years’ services as their representative on the 
Continent and draughtsman when in Leeds, and I schemed and 
designed that drill whilst with them. I have been engaged ever 
since by another respectable English firm in the same branch of 
engineering and in a similar capacity. I have recently had some 
= by customers of mine for an improved horizontal radial 

ill, and not knowing that my former design had ever been carried 
out and a machine got into actual operation, Iam sure Messrs. 
Buckton will excuse me if, after a lapse of nearly ten years, I have, 
in pursuit of business, offered my own old, and, as I thought, 
uncared for design to parties over here. This design has, as far as I 
am aware, never before been mentioned in any public print, nor 
been secured by patent right. The photograph you have alluded to 
is taken from a drawing or perspective, as the outlines visible on 
close examination will prove, and not from a machine really made 
and executed, as might appear at first. I shall feel obliged if you 
will kindly publish these explanations of mine, to which I add 
my regret for what has occurred. D, LAvATER. 

Ziirich, Switzerland, October 19th. 





BLAST FURNACE TUYERES. 

Sir,—On reading your articles on this subject, it seems to me 
that though the tuyeres will sometimes burn through, we need not 
on that t be subject to explosi caused by the escape of 
water into the furnace. The remedy I propose is this—that instead 
of taking the cold water under pressure, it be ‘drawn through 
the tuyere from a tank placed slightly below the level of t 
tuyere, either by a jet or pump applied to the hot water pipe. In 
this way I conceive that the immediate effect of burning a hole in 
the tuyere would be to stop the supply of water by breaking the 
vacuum, — R. 8. 





Srr,—Having read your very judicious remarks in last week’s 
ENGINEER on the construction of “‘blast furnace .” I wish 
to ask if a pump has ever been tried, by which means it is obvious 
that the water may be drawn from a lower level, into and through 
the tuyeres, at a pressure less than that of the atmosphere, in place 
of being supplied from a higher level, and passing through at a 
pressure above the atmosphere, as is usual. Supposing that the pipe 
which carries the heated water out of and away from the tuyere 
communicated with the condenser of the blowing engine, the cold 
water being drawn from a well a few feet below the level of tuyere; 
then, as thus arranged, in the event of an opening being burned 
through the metal, and into the current of water, the vacuum 
would at once be destroyed, as air would :ush into the opening, and 
the water would at the same instant cease to rise. from the well. 
In localities where taere isa plentifuf supply of water with a fall of 
12ft. or 15ft. Professor James Thomson’s jet pump—or which for 
this purpose is the same thing—Mr, Morton’s ejector might be 
substituted for the air pump. By either method the flow of water 
through the tuyere would be the same in quantity as is at present 
realised with a head of from 20ft. to 28ft., provided the pump is not 


to make a 


flow towards the vacuum with a velocity corresponding to that 
with which it passes from the cylinder to the condenser of a steam 


oa JAMES BROWNLEE. 
jlasgow, Oct. 26th. 


Srk,*—I have read with great interest your article in this week's 
ENGINEER on the testing of tuyeres in blast furnaces, I remember 
about forty years ago in the neighbourhood of Coatbridge these acci - 
dents were frequent until a Mr. Condie, the ori inventor of the 
steam hammer, invented but did not patent a tuyere that has been 
used in that district ever since. I have not heard of any accidents 
occurring nigst the num blast furnaces in the Coatbridge 
district, I think the Wolverhampton ironmasters should send a 
deputation to make inquiries into the working of that — ere, 

IMROD. 








WATER IN AID OF STEAM. 

Sir,—In your admirable article on the water power of Ireland, 
in alluding to my village of Belleek, you state that the “‘ Pottery” 
there was founded by Lord Enniskillen, In this you have been 
misinformed, as I first started this new world-known manufactory, 
which has been built and carried on by Messrs, M‘Birney and 
Armstrong, no other person having ever had any or lot in the 
establishment of this new industry in Ireland. I shall be obliged 
by your giving this insertion in your next. 

J. C, BLOOMFIELD. 

Castle Coldwell, Belleek, County Fermanagh, 

Ireland, Oct. 18th. 





Srr,—I read your article in THE ENGINEER of the 15th inst., on 
the water power of Ireland, with t interest ; but there is one 
particular in which your information has been derived from too old 
an authority. I refer to the height of the fall on the river Bann 
at ‘‘ the Cuts,” about one a-half miles from this town, which was 
lowered to improve the drainage on the — portion of the river 
and round Loch Neagh by the Board of Works, at and after the 
time of the potato famine ; so that now there is not more than 
about half the height of fall previously existing—therefore the 
power available is so much less valuable. 

With regard to the a of the power, there are difficulties 
in the way of various kinds—natural and artificial—which would 
be almost insurmountable ; therefore I do not think it probable 
that very much use will ever be made of it—at least, until other 
motive power has grown much more costly than at present. 

JOHN KENNEDY. 

Coleraine Foundry, Coleraine, Ireland, Oct. 25th. 





HYDRAULIC RAMS, 

Sin,—In the “‘ Answers to Correspondents ” in your impression 
of the 22nd inst., in reply to “J. L. (Ballinasloe),” you say that, 
“* With a hydraulic ram you cannot reckon with safety on utilising 
even 30 per cent.” 

I presume there are in this case exceptional cir st , of 
which you have particulars. Readers who have not paid especial 
attention to the subject might my reed that you meant that 30 per 
cent. was the maximum result obtainable. A hydraulic ram, if 
properly designed, and working under anything like favourable 
conditions, will perform a much higher duty. The rams tested in 
the Exhibition of 1851 realised from 45 to 69 per cent. My own 
experience confirms the experiments then made. 

Iwas recently called upon to test a ram fixed in this neighbour- 
hood by Mr. Charles L. Hill, of the Ancholme Foundry, Brigg, 
which performed a duty of 64 per cent., delivering the water at a 
height of 203ft. It is almost strange that so simple and efficient a 
machine is not better known and more used, considering that 
nearly a century has elapsed since its invention. The Americans 
seem to have — its value better than we have. 

Brigg, Oct. 26th. ALFRED ATKINSON, 


[We have no doubt tnat many of our readers, in common with 
ourselves, would feel obliged to our correspondent for further 
information concerning the Ancholme ram, and the nature of the 
tests employed to determine its efficiency.—Ep. E.] 








HORSE RAKES. 

Sitr,—We observe in your notice of our patent self-acting 
horse rake an observation derogatory to the character of its con- 
struction. You say itis deficient of a frame bar as hitherto con- 
structed. Now this bar which you recommend has been in the 
rake from the first, even stronger—g by 24, instead of 3 by 4, as you 
recommended. We trust that you will see it right to correct this 
report in your next issue, as it is calculated to damage our trade. 

Carlisle, Oct. 26th. HAUGHTON AND THOMPSON. 

[In our description we state that the rake has a frame bar, and 
the frame bar is shown in our illustration.—-Eb. E.] 





COPPER HOSE RIVETS. 

S1r,—In your last issue Messrs. Stone and Co., writing on the 
above subject, made reference to ourselves in terms which are 
neither correct nor courteous. No ordinary reader would have 
imagined from the paragraph which you kindly published on the 
15th inst. that we claimed to have originated solid dies for the 
manufacture of hose rivets. We do claim, however, and we are 
prepared to justify our position, that our machine produces a rivet 
very far superior to any hitherto in the market; and as Messrs. 
Stone have mentioned that we were once customers of theirs for 
this article, we have simply to add that our only reason for 
adopting our new apparatus was the very unsatisfactory supplies 
which the Deptford firm sent us. 

We are sorry to trouble you with this, and would not do so but 
for the evident desire of your correspondents to elevate a matter 
so insignificant into a trade dispute, As, however, you have inserted 
their communication, we rely on your sense of justice to give 
equal publicity to our reply. MERRYWEATHER AND Sons. 

63, tang Acre, October 26th. 





NAVAL ENGINEERS. 

S1r,—If any ingenious invividual can show to the Admiralty, 
through the commission now sitting, a scheme by which the duties 
of the steam department can be efficiently performed, and the 
engineer officers of the navy satisfied without a serious addition to 
the estimates, he will deserve well of the service and of the class, 
for it is the financial part of the question that has hitherto proved 
the stumbling-block; and even now, when the Admiralty have 
acknowledged that great alterations are necessary before bare 
justice can be done, it is well understood that any plan, to have a 
chance of notice, must have for its basis no increase of expendi- 
ture. The boldest scheme yet submitted required upwards of 
£40,000; it was refused by the , and considerabby less than 
half suggested, but that would have done more harm than good, 
credit would have been taken for great things done, when in fact 
it would not have satisfied any one at ing evidence is 
useless unless with a determination on the part of the Admiralty 
to act upon any recommendation of the commission. That the 
evidence will in the great majority of cases show the absolute 
necessity for a substantial increase of payI have no doubt. Some 
consideration must be shown to the poo: deluded senior engineers 
who are now suffering intensely in many respects by the loss of 
promotion and the absence of any granted equivalent whatever. 
There are perhaps a few grovelling spirits in our own class, who, 
measuring other's value by their own pitiful standard, are compara- 
tively satisfied with things as they are; but I can think of no 
greater calamity happening to the department than being left to 
the tender mercies oT eaek as these are; or to the class, than that 
their opinion should rule or even influence the commission, 
Considerable pecuniary alleviations must be granted to allay the 





more than 2ft. to 4ft. above the level of the well water. Fu: ther- 
more, in the event of steam forming in the tuyere, that steam would 


engineers, but more particularly with the junior chiefs and senior 
engineers. Twenty years’ service in a subordinate position, no com- 
pensation for loss of promotion, with no prospect of anyimprovement, 
must sooner or later work considerable harm to a service, > 
ing, as it does so largely, upon the proper performance of the duties 
of the steam department. The Admiralty may, upon the recom- 
mendation of the commission, or in opposition to its decision, dis- 
regard our demand for justice for some little time to come, but 
such ill-considered policy must yield an unprofitable return. Their 
lordships, captains, and commanding officers generally, are really so 
slightly acquainted with the nature and importance of our arduous 
duties that we lose much sympathy, and consequently more serious 
recognition of our claims for consideration. We have “‘ steam” 
admirals, captains, &c., who flatter themselves they are well up in 
engine-room routine, but I have always found the more these 
officers know of our professional duties, the more they feel their 
inability to le with them. The work of the department is 
rapidly appeeaahing a point when, unless a different system is 
initiated, it will be impossible for one officer to accept the entire 
responsibility in our modern war structures, The old-fashioned term 
ship seems out of place when applied to our modern floating 
fortresses, where nearly everything is done by machinery. Even 
the loader is becoming obsolete, and a jet of water does the busi- 
ness. It is to introduce’a system of electric ane, 
the machinery of which no doubt will be placed in the charge of 
the chief e eer. With such an accumulation of hi y Ae we 
tant duties, it is to be ho tLat for the future it will made 
impossible for him to be left at a critical moment with only one 
stoker to assist. ENGINEER R.N. 
Portsea, Oct. 27th. 


THE BRITISH ASSOCIATION AT BELFAST. 

S1r,—In your issue of October 15th, under “‘ Literature,” in the 
ponein ae the publication, ‘ Bristol and its Environs,” you 
have unwillingly, Iam sure, done an injustice. In your review 
you very rightly gave a most favourable criticism, for the book was 
one which was a most convenient guide and pleasant adjunct to the 
members of the British Association visiting Bristol, to whom it 
may be said to have been dedicated, and under the auspices of whose 
local executive ittee it was published. The work is most in- 
structive and interesting, dealing as it does with the different 
subjects contained in it, historical, descriptive, and scientific ; and 
while some have been treated perhaps too fully, it is tobe regretted 
that the antiquarian remarks on the district were so briefly passed 
over. 
You would, I am sure, be unwilling to withhold from the com- 
pilers of such publications the credit due to those who originated 
them, when you state : ‘‘ This is the first time, as far as we re- 
member, that a British Association meeting has been the initiatory 
cause of a topographical work worthy the name. We hope it may 
be the first of a series.” The credit of originating such idea, and 
first production of such descriptive work, must I think be given to 
those scientific and literary gentlemen who, on the meeting of the 
British Associatior at Belfast in 1874, produced the prototype of 
“ Bristol,” viz., “‘ Belfast and Adjacent Counties,” which as a topo- 
graphical work treated the subject in its historical, descriptive, 
economic, scientific and antiquarian aspects, and was illustrated 
with views, plans and geological sections. And though not obtain- 
ing to the dimensions of its later counterpart, must be considered 
as the first of the series. : 
It also was the compilation of the contributions, given gratui- 
tously, of gentlemen each well versed in their own special depart- 
ments, but who in modesty did not publish their names; thus all 
the benefits arising from joint authorship were attained, while each 
kept within such Tinsits that the volume, though numbering 327 

es, did not exceed a handbook in size. The several subjects in 
th works have been treated very similarly, and therefore it must 
be acknowledged that ‘‘ Bristol” must yield in originality of design 
and priority of production to its prototype “‘ Belfast.” ‘ 
It is to be regretted that no thanks nor honorary recognition 
was given by the committee of the British Association to those 
gentlemen who thus, unsolicited, gave their services to add an 

iditional attraction to their respective meetings, but which must 
be are for in the just appreciation of their books, though unex- 
pressed, by the numerous members and visitors. 

Wii A. Trait, MALL 

H.M. Geological Survey of Ireland. 














Ballymena, October 20th. 





STEAM ENGINE ECONOMY. 
Sre,—Feeling deeply interested in the subject of the steam 
engine, I know the importance of the articles upon this subject 
which have recently appeared in THE ENGINEER, as, for example, 
Mr. Adamson’s paper on the quadruple engine, Mr, Crampton’s 
remarks thereon, and other kindred subjects—your own proposi- 
tion to use as a standard of value for steam the pound weight. [ 
feel desirous of asking one or two questions upon the above sub- 
jects, and shall feel obliged by answers thereto, 

Mr. Adamson’s paper stands adjourned, therefore I am not at 

liberty to propose a desenien of its merits; but will only observe 
that three-cylinder engines have been made in Manchester some- 
what similar, to work compound ; one of these was set to work 
near this shortly after. One of the low-pressure cylinders failed, and 
was atonce uncoupled. The engine and mill being started, worked 
as if nothing had occurred. This quality of these engines was 
spoken of by its admirers as a great advantage. It struck me that 
it was a pity that the engine had been encumbered with this third 
cylinder, as it was evidently superfluous. 
Mr. Crampton’s remarks and opinion of the efficiency of steam 
at 25lb. or 301b. pressure are so much at variance with the senti- 
ments of the late Sir William Fairbairn and others, that I trust 
he will pardon me for asking one or two questions. How he 
“settled” that important question of working an engine with a 
common slide valve, and to cut off at five or six expansions, still 
retaining a clear exhaust passage (which he contends for)? I must 
confess that my experience (by no means a short one) leads me to 
the conclusion that about a half-stroke of the piston is the limit of 
the common slide valve to cut off the steam and to retain a fair 
exhaust. Also how Mr. Crampton managed to realise indicated 
horse-power with 2b. of coal, having the above class of cut off, 
with 25 lb. to 30 1b. of steam, conceding to him any kind of coal or 
any class of boiler known at the present day—say nothing of the 
period referred to? These matters being so very interesting to us 
all at the present and ee ea price of coal will, I trust, be 
sufficient reasons for my troubling Mr. Crampton to enlighten us. 

Tn a leader of your own you propose as a standard of value for 
a certain quantity of steam, that the pound weight should be used as 
a convenient expression to represent its efficiency for power. I do 
not see how the element of weight alone can be a conclusive 
ex i For instance, steam may be designated in three classes 
at least—i.e., saturated steam, dry steam, and superheated steam. 
Now it strikes me that each of these conditions possesses a different 
degree of potency for developing work in each pound by weight. 
I believe it is right to attribute the weight in steam to water, and 
its efficiency to heat. If this be the case I think that weight of 
steam alone will be insufficient to express its value to perform 
work, or units of heat required to generate that steam. I shall 
be glad of your explanation of the above matters. 








T. Suvpson. 
Soho Ironworks, Manchester, Oct. 27th. 


[If our correspondent will suggest a better and simpler method 
of estimating the relative economic efficiency of engines than th:t 
of using as a standard the weight of steam used per horse-power 
per hour by each engine, we shall be much obliged to him. The 
better the steam supplied the more economical should be engine 
and boiler as a whole. In estimating relative efficiency, how- 
ever, we have only results to consider, and not causes. The fac* 








discontent that now exists in every grade of the class of naval 


that one engine is more e ] than another is one thing— why 
it ig more economical is quite another.—Ep, E.] 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





LEIPSI“.—A. TWIeTMEYER, tier. 
NEW YORK —WI timer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE, 


In consequence of the General Postal Union, which came into 
operation on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receiwe THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 

Remittance by Post-office Order.—Argentine Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, Egypt, France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Z , Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ionian Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspendents to ee 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion i this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e stamp, in order that 
answers received by us may be forwa’ to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


H. C.— Write to the Board of Trade. 

Crtro.—Ball’s ** Mechanics” will probably answer your purpose. 

R. W.—Neville’s ** Hydraulic Tables,” published by Messrs. Lockwood. 

T. M.— You can obtain the papers in a collected form from Messrs. Spon. 

W. G.— We believe a work of the kind is published by Messrs. Spon, Charing- 


cross. 

J. 8. H.—No system of cord communication in railway trains is or can be 
reliable. Your scheme is not an improvement on existing arrangements. 

E. L. (Florence).—We believe the paper was published in the American 
Chemist, Sut we are not certain. The publishing office of the American 
Chemist is in Forty-ninth-street, New York. 

Vowcan.-—Captain Tyler does not advocate any special method of fixing 
tires. He urges on railway companies the importance of so fixing tires that 
they may not fly off f they break, and this can be done in several ways. 

Civis.—There is nothing new in your suggestion that the brake should be 
applied to the rail. The late W. B. Adams proposed and used sledge brakes 
wearsago. If you will refer to Clark's “‘ Railway Machinery” you will Jind 
the subject fully considered. 

W. H. V. 8.-- Your letter adds nothing in the way of information to the sub- 
jects you discuss. The waste of nergy to which you allude is inseparable 
Srom the steam engine, and has nothing to do with the crank. ou are 
totally in error on the subject of priming. The water frequently leaves large 
boilers almost by the ton. Wet steam is one thing, priming quite another. 

K. F. J.— You must admit to the condenser about twenty times as much water 
as you send into the boiler as feed. The consumption of steam per horse- 
power may be anything from 70 lb, or 80 lb. per horse per hour down to 
23 lb. or 24 1b., or even less. Assuming that yours is a fairly good engine, it 
will require 30 lb. of feed-water and 600 lb., or 0 gallons, of condensing 
water per horse per hour. 

A. B. (Kisburn).—The arrangement shown in your sketch will do very well. 
Wrought iron will be cheaper than cast iron fora chimney. A height of 
20/t. wll hardly give you draught enough. The loss of pressure in the pipe 
will be very small. The pipe should be carefully protected. You must not 
use the steam going to the engine for heating purposes ; use the exhaust for 
that. The drainage cock is properly placed, ana will work well. To heat 
the feed blow some of the exhaust into the tank. 


BLOWERS. 
(To the Editor of The Engineer.) 


Sir, — Can any correspondent give me the address of a maker of 
Mackenzie blowers ? R. W. 





CEMENT FOR IRON RAILINGS. 
(To the Editor of The Engineer.) 

Sir,—We think your correspondent “G. M.” will find common sulphur, 
melted and run into place, will fix iron railings as firmly and cheaply 
as anything. We use it for fixing Lewis bolts in stone instead of pe oh 
wedge or lead. Cc. H. 

The Tuckingmill Foundry Company, Camborne, 

Cornwall, October 25th. 


Cc, 





MELTING SILVER. 
(To the Editor of The Engineer.) 


S1r,—I would feel very much obliged if any correspondent will tell me 
a good process for melting old silver. AB 





SUBSCRIPTIONS. 

Tue Exouseer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
JSrom the office, on the following terms ( paid in advance): — 

Half-yearly (including double number)... .. .. £0148. 64. 
Yearly (ineluding two double numbers) .. - £1 %. Od 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made. Tue EnGinger is registered for transmission Grad 

Cloth Cases for binding Tur Enctneer Volume, price 2s. 6d. each 

The Jolowing Volumes of Tux Excinger can be had, price 18s. each. —Vols. 

5, 10, 14, 24, 25, 26, 38. 





ADVERTISEMENTS. 
«*, The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 


harge is ten shillings inch. All 
single advertisements from the country must be accompani ae ctomes in 
ent, 's will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiverED BEFORE SIx o’CLOOK ON 
Tuvurspar Evenine m xach Weex. 
«", Letters relating to advertisements and the publishing department of the 
Paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tue Encixeer, 168, Strand. 





MEETINGS NEXT WEEE. 

Society of ENGINEERS.—Monday, November Ist, at 7.30 pm.: “On 
i ll coat their Shafts and Fittings,” by Mr. Hamilton W. 

CHEMICAL Socrery.—Thursday, November 4th, at 8 p.m. : “Isomeric 
Terpenes and their Derivatives,” Part V., and “‘ On the Alkaloids con- 
tained in the Aconites,” Part I., by G. H. Beckett and Dr. C.R. A. Wright. 

A Simple Form of Gas Regulator for cee ge Constant Temperature 
in Air-baths, Water-baths, Incubators,” &c., by F. J. M. . “On the 
Fluorides of Arsenic, Phosphorus, and Iodine,” by R. W. Emerson 
Maclvor. “On Tolyl-phenyl, a New Hydro-carbon,” by Thomas Carnelly. 

Fre Acetylene,” by T. M. Morgan. ‘On the Presence of 
Liq bon Dioxide in Quartz Cavities,” by W. N. Hartley. 





DEATH. 
gue yore ny 25th October, Jonny WALKER M. CaRTER, aged forty- 
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CIRCULAR IRONCLADS, 


Mr, E. J. Reepis just nowenjoyinga nodoubt well-earned 
holiday, and he has utilised it by availing himself of an 
invitation to visit Southern Russia, He has proved that he 
possesses abilities which would admirably fit him for the post 
of special correspondent on a first-class daily paper, for he 
has written an admirable letter to the Times which occupies 
over three columns of small type in our contemporary. It 
is but fair to Mr. Reed to say that any one interested in 
Russian naval matters who begins this letter must read it 
to the end; and when he has arrived at the last line will 
wish there were three columns more. Mr. Reed touches 
on many subjects, and he handles them all satisfactorily. 
It is true that he paints the progress of Russia in naval mat- 
ters in glowing colours ; but, allowing for a little pardon- 
able exaggeration, his letter still contains much to make 
Englishmen thoughtful. It is not our purpose, however, 
to deal with Mr. ’s letter as a whole ; it treats, indeed, 
of ey subjects with which this journal has nothing to 
do. e shall confine our attention solely to the event 
which excited the most interest in Mr. Reed’s mind— 
namely, the launch at Nicolaieff, on the 7th inst., of a 
second circular ironclad, or Popoffka. Our readers are, no 
doubt, aware that Russia has possessed for some time one 
circular ironclad, the Novgorod. The second has been 
named the Admiral Popoff, in honour of the designer. 
The Novgorod is 101ft. in diameter, and 2491 tons burthen. 
Her armour is equivalent to 13in, plating. The Admiral 
Popoff is a much larger ship, measuring 3550 tons, and 
120ft. in diameter. She is the first ironclad ever floated 
with armour equivalent to a plate 18in. thick. The horse- 
power of both ships is comparatively small—nominally, that 
of the Novgorod is 480, and that of the Admiral Popoff 640. 
Each ship 1s propelled by six screws, worked very much on 
the twin system—that is to say, they are coupled in 
two groups of three each, all the starting wheels and 
levers of each group being brought together so that each 
group can, at pleasure, be handled as a single engine. The 
Admiral Popoff will carry two guns of 40 tons each in a 
circular open-topped turret amidship. Mr. Reed points 
out that the ship is admirably planned as regards water- 
tight bulkheads, the system of ventilation, and the berthing 
of the crews. He urges in favour of these ships, that 
their small draught of water—not much more than 12ft.— 
enables them to operate in waters into which no British ship 
adequate to cope with them dare venture. We shall not 
reproduce the encomiums which he passes on circular iron- 
clads, it will be enough to say, perhaps, that he really 
makes out a strong case in their favour. 

Admiral Popoff is not, we need hardly say, the inventor 
of circular war ships. They were proposed very many 
years ago, and the proposal was revived, in a very 
complete form, by the late John Elder. To the Russian 
Government is, however, due the credit of first testing the 
scheme on a practical scale; and the experiment they are 
now trying will be watched with no small interest. The 

rominent question, is, of course, this—Should the 
British Government follow the Emperor of Russia and 
build a circular ironclad! There is a great deal to be said 
against ships of the kind; but there is also much to be 
urged in their favour. It is in this country, at least, 
regarded as an axiom that an ironclad to be useful must 
be fast. If this axiom is really true, then, circular iron- 
clads are almost useless, for the simple reason that the 
Novgorod, at all events, does not steam at more than half 
the velocity of oneof our ownironclads; and thereisno reason 
to assume that the Admiral Popoff will be quicker in 
her movements. It will be seen, however, that this want 
of speed is in part accounted for by the small power of 
the engines. On the other hand, it is certain that if the 
available power of either ship were employed to propel a 
hull built on moderately good lines, and of the same tonnage 
and draught as those of the ironclads, a far higher 
than six or seven knots gets attained. If it be 
possible to get anything like as a coefficient with a 
circular iene’ Ae a be had with, say, our own Belle- 
rophon, then it is evident that naval architects have been 
wrong all along, and that the lines of a hull have very 
little indeed to do with the power “yr to propel her 
at a given speed. We think it may be taken for granted 
that the existing practice of naval architects in designing 
the hulls of ships for speed is not erroneous, and that to 
propel a circular ironclad at anything like a high speed— 
say, twelve or thirteen knots—would be almost impossible, 
unless, indeed, everything was sacrificed to get in large 
boilers and powerful engines. On the other hand, it is not 
certain that the circular ironclads are so slow that their 
utility for a given purpose—that of coast defence—is 
seriously impaired, We can conceive of the existence of 
circumstances under which they would be quite fast 
enough for all practical p Thus, let us sup 
that a fleet of circular ironclads propose to defend a given 
fort, then it is obvious that, operating inshore against an 
attacking squadron, there might be no necessity for 
putting them in rapid motion. The attacking party must 
come to them or stay away. If they adopted the latter 
course, the object of the commander of the Popoffka 
fleet would be attained; if the former, then there would 
be a naval engagement. In this, rar would only be 
required undertwo conditions. In the first place, it might be 
needed to enable the defenders of the port to avoid being 
rammed; in the second, it might be required to cut off any 
ship or ships which by making a rush could break thro 
the line of Popoffkas, and, getting inside, attack them in 
the rear, or even enter the harbour on its defence. At sea, 
however, the slow ships would be manifestly useless, 
because they could easily be surrounded and attacked on 
all sides; or because the fleet they were intended to attack 
could easily elude them. On the whole, it is evident 
that ean only be given up with much risk, and 
that although lack of it will not render her pseless 





under all circumstances, or even seriously impair her 
efficiency under some circumstances, yet the want of it 
must, as a rule, place a slow ship at a very important 
disadvantage. It remains to be seen how muc!: speed 
can be got out of a circular ironclad, and we willingly 
admit that, if such ships could only be built to steam as 
fast as ships of normal type, they would probably be the 
best species of figiting ship it is possible to build, so long 
as armour is retained. We fear, however, that, until some 
new motive power is introduced, it will be simply impossi- 
ble, as we have said, to get anything like the velocity now 
considered indispensable in a war ship out of a circular 
ironclad. 

The paramount advantage pase by Admiral Popoff’s 
ships les in their power of carrying enormously heavy 
armour plates on a light draught of water. The displace- 
ment of an immersed cylinder will vary—thedepth remain- 
ing constant—as the squares of the diameters, but the surface 
increases only as the diameter. Thus, if we sup the 
Novgorod to have a perfectly flat bottom and vertical sides 
—which is known not to be the case—on a draught of 
12ft. of water she would have a displacement of 95,500 
cubic feet in round numbers. If we suppose her armour 
to be 8ft. deep—the freeboard of the vessel is only about 
18in.—then the whole area of armour-plating will be 2536 
square feet, or, say, 38 square feet of displacement for every 
square foot of armour. The displacement of the Admiral 
Popoff under the same conditions of draught, &c., would 
be 134,784 cubic feet; but her armour surface, taking the 
depth of the belt as before at 8ft., would be only 3016ft., 
or lft. for each 44°6ft. of displacement. It is clear, there- 
fore, that on the same draught of water one ship would 
carry 18in. almost as easily as the other carried 15in. 
plates. The only way in which anything like a similar 
advantage can gained with ships of the ordinary 
form consists in greatly augmenting their beam. Thus, 
for example, if an ironclad 250ft. long, and 50ft. wide 
has a given displacement, it is clear that, other things 
being equal, we can double that displacement by doubling 
the loom But by doing this we do not increase in 
anything like the same proportion the extent of surface 
to be covered with armour plates. Acting on this principle 
it may yet be found that the best plan of carrying very 
heavy armour at sea will consist, not in adopting circular 
ironclads, but ships which shall be a compromise between 
the Popoffka and the ordinary type; that is to say, we 
might have vessels with a beam one third of the length. 
‘Yo such a structure it would be possible to impart some- 
thing like lines of easy curvature, and thus, without an 
extravagant expenditure of power, it may be ible to 
get a speed which, if not equal to that of the Monarch or 
the Hercules, will at all events greatly that of a 
circular ship. Such a vessel as we suggest ought to be 
handy, and she would be admirably adapted for propulsion 
by twin screws, which, indeed, would be so far a that 
they would suffice to steer the ship even if her rudder were 
carried away, or to make her revolve rapidly in her own 
length. Ample room would also be afforded for the adop- 
tion of the space interval system of armour plating, which 
we have long advocated, while an inner bottom might be 
placed so far from the outer, at the sides at least, that the 
ram of no ironclad afloat could touch it. An advantage of 
no small importance, we may add, would lie in the fact that 
turrets of sufficient diameter to take very long guns could 
be adopted. We know perfectly well that the proposal to 
build a ship with a beam of 70ft. or 80ft., and a length of 
210ft. or 240ft., is sufficiently startling to lead to its rejec- 
tion at first sight. But it will, we think, be seen, on 
examination, that such a vessel would not represent any- 
thing like as wide a departure from received notions on 
the subject of naval construction, as do the Novgorod or 
the Admiral Popoff, and we venture to think that such 
a ship would possess many advantages over any circular 
ironclad that can possibly be designed. It would, at all 
events, be worth while to try such a ship before we decide 
on the adoption of Admiral Popoff’s system. 


OUR RAILWAYS, 

Captain TyLeEr’s report on the railways of Great Britain 
and Ireland for 1874 has just been published. It has often 
been regretted that these reports are not issued earlier in the 
year ; but an examination of any one of them will prove 
that the amount of labour required for their proper pre- 
paration is so enormous, that Captain Tyler deserves rather 
to be congratulated on his promptitude than blamed for 
epparent tardiness, Statistical articles are always dry 
reading, and we shall for this reason not attempt to recapi- 
ulate minutely what Captain Tyler tells the world ; but, 
without worrying our readers with a multiplicity of 
we can, we think, place before them certain facts of very 

t and special interest at the present moment. It is 
own that just now there is literally a plethora of money 
in England waiting investment; and trade is, no doubt, 
stagnant at this moment, because men fear to invest. Rail- 
way property is closely looked after, however, as means of 
obtaining interest for money, and Captain Tyler’s report 
supplies information for would-be investors of a valuable, 
though general character. On the 3lst of December, 1874, 
there were open for traffic in England, 11,622 miles ; in Scot- 
land, 2700 miles; and in Ireland, 2127 miles of railway, of 
which there were in England 4429 miles, in Scotland 1652 
miles, and in Ireland 1619 miles of single line. The total 
capital invested in these railways reached the enormous 
amount of £609,895,931, a sum not very far short of the 
total of our national debt. Even this, however, is not 
enough. Indeed, the cost of our railway system appears 
to grow at the rate of something like twenty-two millions 
per annum, at least this is approximately the sum by which 
the cost of railways was augmented in 1874. The average 
interest paid on this capital as stated by Captain Tyler, 
was, for 1874, 4°32 per cent., which might be regarded as 
being on the whole a fair return. But we are met, before 
we can congratulate ourselves on this circumstance, by the 
startling and suggestive fact that during 1874, over 43 mil- 
lions of ordinary share capital received no dividend at all. 
The total ordinary share capital amounts to 248} millions, and 
deducting from this the 43} non-paying millions, we have 
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205 millions left, which paid dividends at the following 
rates ;— Six millions received dividends of less than 1 per 
cent., 10 millions received dividends of from 1 to a frac- 
tion under 2 per cent., 8 from 2 toa fraction under 3 per 
cent, 17 from 3 to a fraction under 4 per cent., 35 from 4 
to a fraction under 5 per cent., 24 from 5 to a fraetion 
under 6 per cent., 77 from 6 to a fraction under 7 per cent., 
4from 7 to a fraction under 8 per cent., 18 from 8 to a 
fraction under 9 per cent., 1 from 9 to a fraction under 10 
per cent., 5 from 11 to 13 per cent. 

For the sake of would-be investors it is to be deplored 
that Captain Tyler has not specified the lines paying the 
higher rates. But it must he borne in mind that he 
deals with the actual, not the nominal, capital from first to 
last; and only the fortunate original holders of shares 
obtain the dividends stated above. If we take into von- 


sideration the high premium paid for the shares of pros- | 


paren lines, it will be seen that in one sense a very much 
arger sum is invested in railway property than appears 
from Captain Tyler's return. With this point, however, we 
have little to do, and we content ourselves with calling 
attention to the fact. 
dend, 38 millions belong to English, 2} millions to Scotch, 
and 3 millions to Irish companies. 





much; greater'than it would be under better management. 
Ong fearful item of expenditure deserves special notice — 
namely, compensation for personal injuries, which reaches 
asmuch as £22 per mile. We do not say that the whole 
of this outlay might be avoided, but we do say that it 
might be materiaily reduced, if a little more care was taken 
in conducting traftic, and efficient systems of securing tires, 
constructing points and signals, were adopted, to which we 
must add good continuous brakes, det a_ trustworthy 
system of communication between passengers, guards, and 
drivers. Captain Tyler is very careful to point out that 
the figures he has given hy no means represent the whole 
annual expenditure in railway accidents. They do not 
indicate the cost of repairs to the rolling stock, or to the 
permanent way and works, or the deterrent influence on 
passenger traffic. 

One point more, and one only, we shall notice here. This 
is the enormous development of third-class passenger 
traffic. It appears:to be beyond all question the most 
paying traffic that a railway company can conduct. The 
expenditure per train mile increased from 30°02d. in 


Of the 43$ millions paying no divi- | 1870, to 30°33d. in 1871, to 32°27d. in 1872, to 3657d. in 


1873, and to 37°89d. in 1874 ; and the receipts per train 


Debenture and loan | mile increased from 61°63d. in 1870, to 63°13d. in 1871, to 


capital appears in all cases, with the exception of about | 64°56d. in 1872, to 67°71d. in 1873, and to 68°1ld. in 1874, 


£500,000, to have received a dividend of some sort; so 
that it may be considered that no money invested in railways 
was totally unremunerative in 1874, except the 43} millions 
already mentioned. On the other hand, it will be seen 
that, considering the enormous sums invested, and the 
magnificent. receipts of our railways, an average dividend 
of about 44 per cent. is not so satisfactory as it might be ; 
and the more carefully we examine Captain Tyler’s figures 
the less reason is there to be satisfied. 

The average rate of interest paid on ordinary capital in 
1871 was 5°07 per cent.; in 1872 it was 5°14 per cent.; in 
1873 it was 499 per cent.; and in 1874 it was 449 per 
cent, or a falling off in the four years of 58 per cent. On 
guaranteed preferential and loan capital the interest in 
1870 was 4°48 ; in 1871 4°42 ; and in 1872 and 1873 439 
and in 1874 it was 4°41 per cent.; so that it may be 
regarded as nearly stationary —at all events there was 
no material falling off last year. If it be asked how 
it happens that as time progresses and railway traffic 
increases, no better results are obtained in the shape 
of dividends, an answer will be found in Capt. Tyler’s 
report. Not only does the cost of working increase, but 
the total cost of railways per mile. The total expenditure 
per open mile for the United Kingdom was £1357 in 1870, 
£1471 in 1871, £1622 in 1872, £1866 in 1873, and £1924 
in 1874. In England it was £2294 in 1874, against £2215 
in 1873; in Scotland, £1312 in 1874, against £1314 in 
1873; and in Ireland, £676 in 1874, against £674 in 1873. 
Captain Tyler gives the following tabular statement of 
expenditure, to which we shall return in a minute : — 


sente-ehien-hieeaiials 
| asro. | 1871, | 1872. | 1s73. | 1874 
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} 2} @ |} e | #£ 
Maintenance of way.. .. .. «. «+ | 260 } 29} 308 | 366) 398 
Locomotive department—engines, &c. | 361 | 386 | 452| 567 549 
Rolling stock—except engines, &c. ..{ 119/ 129! 136] 148! 156 
Traffic expenses.. vie walt i | 391 | 483 | 479] 524 | 550 
General charges .. «ten | @l 61; 68) 70; 72 
Ratesandtaxes.. .. .. . «. eo | 59 ; 62 | «GF 72 
Government duty—England and Scot- | } } 
ve... ME ee eee On...) ee 31 36 
Compensation for personal injuries .. 21 | 20 19 23 22 
Compensation for damage to goods .. 8 9 12 14 15 
1 and parliamentary expenses |; vv | 19 24 19 
Miscellaneous oo ve ee | 26) 31 33 32 35 
Total | 1957 | 1471 | 10e2 | 1806 | 1924 





The average cost per mile of our railway system has 
risen from £34,099 in 1858 to £37,078 in 1874. This 
increase of expenditure is to be explained not on the 
assumption that railways cost more to make now than they 
did a few years ago, but by the fact that large sums 
now have to be expended to “ provide for working safely, 
efficiently, and economically the ever-increasing traffic of 
our older lines.” The fact remains, however, that the 
capital expenditure of these lines appears to go on aug- 
menting. 

In order that a larger dividend than was paid last year 
may be paid in future, it is obvious that steps must be 
taken to augment the profits of a line, either by reducing 
the expenditure as a whole, or by reducing its proportion 
to the receipts where these lasteontinue steadily to augment. 
Now, if we turn to the preceding table, it will be seen that 
the cost of maintaining the road has increased from £260 
in 1871 to £398 in 1874. The total receipts may be taken 
roughly as a measure of the traffic. But, in 1871 they 
amounted to £3064 per mile, and in 1874 to £3459. The 
augmentation was thus £395 per mile, or, say roughly, 
one-eighth; but the cost of maintenance of way and 
works rose by £138, or more than one-half. It is clear, 
therefore, that the increase in cost of maintenance is not 
balanced by an increase in traffic; nor will the increased 
traffic satisfactorily account for the augmentation in wear 
and tear. Whether the cost of maintenance can or cannot 
be veduced is a question well worth the attention of engi- 
neers. No doubt some of the increase we have noticed is 
due to the high price of iron in 1873 and 1874; but this 
cannot be used as a satisfactory explanation, because the 
augmentation has gone on moony in spite of fluctuations 
in the iron market for years. If railway companies had 
sufficient funds to enable them to buy rails in quantity 
when they were cheap, keeping them in stock, it is pos- 
sible that some advantage would accrue. The money so 
invested would more often than not pay a very handsome 
profit. In the locomotive department, again, it will be 
seen that the increased expenditure has been at the rate of 
over one-half, if we compare 1871 and 1874, although, as 
we have shown, the traffic has increased by one-eighth 
only. All the expenses, in short, represent a steady 
increase out of proportion with the increase in traffic. No 
doubt this may in part explained by the reduced 
value of money, as evinced by the greater cost of 


labour of all kinds, skilled and unskilled, the increase 
in the price of materials, aud so on. Still there is 
no room to doubt that the coat of working some lines is 


| 
| 


—the net profit per train mile, which increased from 
31°61d. in 1870 to 32°8d. in 1871, decreased to 32°29d. in 
1872, to 31°l4d. in 1873, and still further to 30°22d. in 
1874. Thus it will be seen that the total receipts steadily 
augment, and if the expenses augmented only in the same 

roportion, railways would become very profitable indeed. 

hat they are not profitable is obviously not due to want 
of trattic. But, as far as the increase in passenger traffic is 
concerned, it is almost wholly due to third class ; the receipts 


| from passengers in this class have been from £7,473,727 in 
| 1870, to £12,346,605 in 1874. First-class passenger receipts 





augmented in the same time from £3,948,812 to £4,499,351, 
an increase of about £500,000 only. While the receipts 
for second-class ngers have actually fallen off from 
£4,925,542 in 1870, to £4,099,181 in 1874. It is evident, 
therefore, that the plan adopted now by many companies 
of cultivating the third class passengers, providing them 
with carriages, cushioned seats, aul fast trains, is 
extremely prudent. It may be urged that this after all is 
equivalent to lowering fares. If we give the third-class the 
same comforts that were previously reserved for second-class 
passengers, without increasing the price paid for convey- 
ance, it is obviously practically the same thing as 
reducing fares. By whatever name we style this policy, 
however, it is evident that the policy works well; and we 
may deduce the important conclusion that if railway com- 
panies could, by the aid of the engineer and the traffic 
manager, only continue to keep the cost of traffic in reason- 
able proportion with the increase of traffic, then a general 
reduction in fares would materially increase the sum 
annually available for the payment of dividends. 








ENGLISH STEEL AND THE AMERICAN CENTENNIAL, 


Tue steel makers of the United States have unquestionably 
made great progress in this branch of the metal trades. It is 
notorious that certain of them have learned to use the Bessemer 
plant in a manner which some time ago afforded instruction to 
foremost steel makers in this country, and however much debate 
there may be about the value respectively of the tool steel of 
Sheffield and of the United States, it must be conceded that in 
that department likewise the Americans have attained some 
eminence. But there is room to doubt whether in the article of 
spring steel they have been proportionately successful. We note 
in our correspondence from the Birmingham district this week 
that a leading heavy spring manufacturer of the States, confident 
in the superiority of the steel of a Wolverhampton firm over any 
produced in his own country, has ordered a consignment specially 
to make springs, which he purposes to exhibit at the Centennial, 
boldly labelled “ Made from Jenks’ British steel.” May he be 
successful in getting good orders. 


RAIL SLABS FOR RUSSIA, 


Ir we are not just now making heavy quantities of iron rails 
for Russia, we are helping Ruasia to supply herself with a certain 
proportion of her rails at a cost which will represent a great 
saving in the permanent way expenses of some of the existing 
Russian lines. There are irunmaking firms in the Cleveland 
district which are now rolling hundreds of tons of rail slabs, which 
are to be worked up at ironworks in Russia with old rails. The 
old rails will form the centre of the rail, and according as the 
rail is single or double-headed, so the slabs will be placed at the 
top only, or at the top and bottom of the pile. Of course, the 
slabs are being made of iron which will produce a good crystalline 
surface, At one time the old rails were shipped to this country 
from Russia as scrap. Perhaps 600 tons of slabs are equivalent 
to 2000 tons of new rails, Assuming, therefore, that 2000 tons 
of new rails would have been made in this country, we see in 
what is now taking place the extent to which this economy is 
affecting the rail trade with Russia which used to be done either 
in South Wales or in the Cleveland district. 


IMPROVEMENTS IN IRON AND STEEL CENTRES, 

Town improvements in one form or another seem to be the 
order of the day in the iron and steel centres. Sheffield con- 
templates an expenditure of two millions. Birmingham con- 
tinues its expenditure in the same direction, and our correspon- 
dence shows that it is likewise possessing itself of the water and 
gasworks of the private companies. Great advantages are be- 
lieved to be likely to accrue from the new street which is 
intended to be cut right through that town in a direct line from 
Stephenson-place; into which, it may be remembered, the 
traveller by the London and North-Western Railway enters on 
alighting at New-street Station. Nor are the Birmingham 
people confining themselves to the making of new streets, or to 
the structural improvement of those which they already possess. 
They design to beautify #aem with the aid of trees. A first 
expenditure of £1000 for the planting of trees in various 
thoroughfares was authorised at a special meeting of the Town 
Council on Tuesday. Wolverhampton, which is growing trees 
upon its rural approaches, is now giving notice to the owners 
and ogcupiers of business and small house property extending 
over a wide area, in contemplation of the making of a new street 
from the centre of the borough—Queen-square—-direct to the 
railway stations. Of a less conspicuous character are the im- 
provements designed in Mat te at corporation determined 
on Tuesday to apply to the Lords of the Treasury fer their 
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sanction of a loan of £8000, on account of the purchase of a 
new site for the borough police station; axd to the Local 
Government Board for a proportion of the costs for erecting 
new borough offices. In the same category we may class a pro- 
posed expenditure of £5300 for sewerage, paving, and street 
widening by the Bilston Township Commissioners, 


THE LATE SIR CHARLES WHEATSTONE, F.R.S, 

Oxe of our great experimental philosophers, and one of the 
chief inventors of the present world-wide system of eleetro- 
telegraphy, has just passed from among us. Born at Gloucester in 
the year 1802, in the youth of the nineteenth century, Professor 
Sir Charles Wheatstone died at Paris on Tuesday, the 19th inst, 
full of years and honours. He may be said to have been a self- 
made man. His earlier manhood was occupied in the manufac- 
ture of musical instruments, aud he was gradually led on, for 
the purpose of perfecting them, to an earnest study of the laws 
of sound, and of their application to music. He next proceeded 
to investigate those of light, and to make numeroug experiments 
in optics and acoustics, with such success as to attract the notice 
of Faraday, who presented to the Royal Institution in 1833. his 
paper “On Acoustic Figures.” Many of his writings on these 
subjects had previously appeared in the Journal of the Royal 
Institution, and in the “Philosophical Magazine.” In 1834 his 
remarkable “Account of Some Experiments to Measure the 
Velocity of Electricity and the Duration of Electric Light”’ was 
offered to the public, and in the same year he was nominated to 
the important post of Professor of Experimental Philosophy in 
King’s College, London; and in 1836 he was elected to a Fellow- 
ship of the Royal Society. This was great and rapid progress 
for a young man of thirty-four years of age; but he was reserved 
for still higher things, and it was not until he was introduced to 
William Fothergill Cooke, in February, 1837, that he defini- 
tively adopted the path which has since conducted him to the 
highest rank amongst men of science. It is not within the scope 
of the present brief notice to detail the efforts made by Messrs. 
Cooke and Wheatstone, in the face of innumerable obstacles, 
whilst fighting the battle of electro-telegraphy, and contributing 
to its present advanced state of perfection; nor have we space to 
discuss the pretensions of distinguished rivals who claim priority 
of invention in the same field of practical usefulness. Still less 
do we wish to enter into the history of regrettable and prolonged 
disputes between men who were in their own particular spheres 
perhaps equally deserving of recognition, and who could each 
well afford to rest satisfied with his own meed of praise without 
coveting that of his neighbour. We therefore hasten on with 
our notice of the late professor's career. In June, 1838, we find 
him contributing a paper “On the Physiology of Vision,” in 
which he described and named the stereoscope, and had there- 
fore the precedence of the late Sir David Brewster, whose 
“lenticular stereoscope” only dates from 1849. He also pub- 
lished a volume of “ Experimental Researches.” Juror at the 
Parisian Universal Exhibition in 1855, in the class for “ Heat, 
Light, and Electricity,” he became a Knight of the Legion of 
Honour for his “application of the electric telegraph,” and an 
LL.D of Edinburgh. He received the honour of knighthood in 
1868. After receiving the great medal of Ampére from the 
French Society for the Encouragement of Industry—an honour 
only granted once every six years for what is considered the 
most important application of science to industry —he was elected 
Foreign Associate of the French Academy of Sciences, in succes- 
sion to Baron Liebig, on the 30th of June, 1873. 





RECOLLECTIONS OF IMPROVEMENTS WHICH 
HAVE BEEN MADE IN THE STEAM ENGINE 
DURING THE LAST HALF CENTURY. 

By Joun Bourne, C.E, 
No. 1. 

Tue design of this series of papers is to recapitulate in Tur 
Excryerr the improvements which have been made in the 
steam engine within my recollection, and more especially since 
I entered the engineering profession in 1832; to fix the author- 
ship of those several improvements, to indicate the circum. 
stances in which they had their origin, and to describe some of 
the chief difficulties which had to be surmounted before practical 
success was finally attained. 

During the last forty years I have been in intimate communi- 
cation with the principal mechanical engineers of this and other 
countries. I have consequently enjoyed special opportunities 
for observation or inquiry, and the facts I have now to relate are 
not to be found in books, but have been derived chiefly from my 
own experiences and recollections. Such information is now 
possessed by but few persons, and their number is becoming 
smaller every year. If, therefore, it is desirable that these 
traditions should be preserved for the benefit of our successors, 
it is high time that the attempt to do so should be made; and it 
occurred to me that no better method could be devised of 
attaining this end, than by the publication of a retrospective 
paper such as the present is designed to be. The double benefit 
will thus be gained of publicity and of criticism ; of publicity, 
which will prevent the information from being lost which is now 
imparted, and of criticism, which will subject it to the best tests 
which can yet be applied before it is finally registered as history. 
It is obvious that a narrative, which is mainly made up of per- 
sonal recollections, must deal largely with incidents and experi- 
ences of a personal character. The personality of the author 
thus becomes unduly prominent, and a revulsion is naturally 
excited in the mind of the reader by recitals which are neces- 
sarily tinged with self-consciousness and self-assertion. I feel 
that I have need for indulgence in having to refer so frequently 
to old steps of progress in which I was myself concerned. But, 
if my most prominent experiences were to be rejected on this 
account, it is difficult to see in what way I could impart any in- 
formation of the least interest or novelty in connection with the 
specified topic. While, therefore, I will endeavour, as far as 
possible, to avoid offence on this ground, I trust that the con- 
ditions inseparable from such an enterprise will be remembered, 
and that any exception which may be taken will be charged in 
proper degree upon the exigencies of the task I have undertaken 
to perform. 

The improvements which have been made in the steam engine 
within my recollection may be roughly classed under four main- 
heads : (1) Improvement in the materials and workmanship of 
steamengines. (2) Reduced consumption of fuel from the use of a 
higher pressure of steam worked expansively and fromsuperheaters. 
(3) Reduced weight, bulk, and cost, from an increased speed of 
piston, from the use of the tubular system in boilers, and from 
the employment of an artificial draught. (4) Improved appara- 
tus for regulating, working, and managing engines and _ boilers. 
These improvements, it will. be seen, are substantially improve- 





ments in the details, The _ of the steam engine re- 
mains in much the same state in which Watt left it, though its 
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theory has been explored, generalised, and expanded by the aid 
of the modern doctrine of thermo-dynamies. 

The different topics which have now to be touched upon may, 
it is clear, be discussed in their scientific, their chronological, or 
their biographical order, The last of these methods is the one 
which I prefer, as being the easiest to follow, as presenting the 
most vivid pictures of past events and conditions, and as ex- 
hibiting in most cases the actual order of evolution, 

In 1832 the information regarding the steam engine that was 
accessible to the student was very scanty, and the traditional 
policy of the leading engineering firms was to keep as secret as 
possible whatever information they possessed. It was natural 
that the firm of Boulton and Watt, with whom this knowledge 
originated, should desire to retain it as long as possible for their 
own exclusive benefit, and they had an equitable claim to the 
possession of the improvements they invented, But other firms, 
who had invented nothing, and who had themselves derived 
their information at second-hand, pursued the same policy of 
concealment, and sought to shut the door upon others after they 
had entered themselves into the esoteric circle. They felt 
aggrieved, as if robbed of some natural right, by publicity being 
given to points of information on the steam engine, of which 
they wished to inherit the monopoly; and mechanical engineer- 
ing was in some danger of becoming a craft, the knowledge of 
which would be restricted toa small number of persons. I very 
early resolved that if I ever succeeded in penetrating these 
mysteries, I would publish the information I had acquired for 
the benefit of the world at large; and this course, spite of much 
opposition at the earlier stages, 1 have persistently pursued. 
When I first entered upon this course engineering literature 
could be hardly said to exist. The first volume of Mr. Farey’s 
proposed work on the steam engine in three volumes, had, no 
doubt, appeared, and it manifested conspicuous ability and a 
thorough acquaintance with the subject. But as the only 
volume which was ever published was chiefly historical, and was 
mainly occupied with the descriptions of Smeaton’s engines, and 
of others of ancient date, the information imparted applicable to 
modern engines was necessarily limited, and the work never 
obtained any considerable circulation. The succeeding volumes, | 
in which modern engines would no doubt have been described, 
never appeared, 

In 1832, Messrs. Duffus and Co., of Aberdeen, then one of the 
largest engineering firms in Scotland, received from my father, 
Captain Bourne, an order for a steam vessel called the Royal 
Tar, afterwards celebrated as being the pioneer vessel of the 
Peninsular and Oriental Company; and I, about the same time, | 
entered these works to begin the study of engineering. Mr. 
Lamb, long the engineer of the Peninsular and Oriental Com- | 
pany, entered the steam company’s service as one of the engi- | 
neers of this vessel, which was the most powerful steam vessel | 
of her day. She had side lever engines, with 54in. cylinders, | 
which were supplied with steam by square boilers, having six | 
furnaces in all. The supply of steam was insufficient. When | 
the engines were started the pressure consequently fell within 
the boiler below the pressure of the atmosphere outside, and as 
glass gauge tubes were not then in common use, and had not 
been fitted in the vessel, and as the ordinary gauge cocks when | 
opened drew in air instead of running out water, the position of 
the water level could only be ascertained by striking the front of | 
the boiler with a hammer. Although the engines were, on the 
whole, fairly constructed, the vessel was at the outset a very 
imperfect success from the great deficiency of steam. With the 
light of the information now possessed this fault could easily 
have been alleviated by putting some Jap. upon the valves, and | 
by introducing a jet of steam into the chimney to quicken the 
draught through the fires. But according to the information | 
then existing there appeared to be no remedy except the intro- | 
duction of new boilers. Six cylindrical boilers were accordingly | 
aubstituted, formed in two tiers, connected by short necks. The | 
furnaces, which were six in number, were placed in the lewer 
tier, and the flues were in the upper tier. These boilers were 
designed by the late Mr. Francis Humphrys, then engineer of 
the company, with his brother, the late Mr. Edward Humphrys, 
of Deptford, as his assistant. They were not a success, and the 
vessel continued short of steam until fitted with new boilers and 
engines some years afterwards. 

The firm of John Duffus and Co. was established by some 
gentlemen resident in Aberdeen, who had previously been 
proprietors of a rope walk. 3ut_ when rope cables began 
to be superseded by chain cables they associated with them- 
selves Mr. John Duffus, an experienced blacksmith in Aber- 
deen, to make chain cables, and they appropriated a part 
of their works for the construction of steam engines. To 
manage the engine department they got an intelligent young 
engineer, Mr. Johnstone, from Cook’s Engine Works, in Glasgow, 
and before they were intrusted with the engines of the Royal 
Tar, the firm had constructed for themselves the engines of two 
large steamers—the Queen of Scotland and Duke of Wellington. 
These vessels opened steam communication between Aberdeen 
and London. ey were very successful, and they constituted 
the credential on the faith of which Captain Bourne entrusted 
them with the building of the Royal Tar. Before the engines 
of that vessel were begun, however, Mr. Johnstone had left 
Aberdeen, and he entered the service of the Russian Govern- 
ment, with whom he remained up to the period of the Crimean 
war. His first engines, those of the Queen of Scotland, were 
not successful at the outset, and a survey of them was made by 
Mr. James Cook and Mr. David Elder, of Glasgow, who recom- 
inended the shafts to be raised, and some other changes to be 
made, which had the desired effect. The engines of the Duke of 
Wellington were successful from the beginning. 

The engine works of Messrs. Duffus and Co. were at this time 
the largest in Scotland, and they were as well appointed as any 
other. But there was not a planing machine, a slotting machine, 
or a slide lathe in the place, and the works of Messrs. Caird, 
Napier, and others, were scarcely in any respect better furnished. 
Metallic straight edges and face-plates, and other instruments of 
precision now in common use in engineers’ shops, were then 
scarcely known, and the method of scraping valve faces and 
other metallic surfaces to bring them to a true bearing was 
never practised. Valve faces were first chipped all over, a 
narrow strip having been first chipped at each end, to which 
short straight edges were applied to see that the surface was not 
twisted when the eye was directed across the two top edges of 
the straight edges. The surface was next filed as smooth as 
possible, and was adjusted by a wooden face-plate, reddened to 
mark the prominent parts, which were then eased by the file. 
Cylinder face and valve face were both dealt with in the same 
way, and finally the valve was ground to the cylinder face by 
the aid of fine emery, and subsequently with powdered oil 
stone. As a rule, the workmen were more skilful then than they 
are now. But the work was neither so accurately nor so 
cheaply done. A large part of the modern improvements in 
tools and in methods of working, and in the conception of 
mechanical accuracy, are traceable to the influence and example 
of Sir Joseph Whitworth, which have now permeated the utter- 
most ends of the mechanical world. Pay Morte 

At the period referred to the side leyers and framing were 











always made of cast iron; frequently the cross-tails, cross-heads’ 
and cranks were made of it, and sometinies the crank shafts, 
connecting rods, and side rods, The iron was, however, all cold- 
blast iron, Engineers complained much of the deficient strength 
of the hot-blast iron when it was first introduced. 

In 1833 I left Aberdeen.and entered the works of Messrs. 
Caird and Co,, of Greenock. At that time a vigorous competi- 
tion was maintained on the Glasgow and Liverpool line between 
the steam vessels of Messrs. Burns and those of Messrs, Mclver, 
firms since united, but then rivals. The Manchester, the newest 
vessel of the Burns’ line, with engines by Messrs. Caird, was 
pitted against the Vulcan, the newest vessel of the McIver line, 
with engines by Mr. Robert Napier. At first the Manchester 
disappointed expectation from being short of steam, and Mr, 
Caird told me that he never expected her to succeed until she 
had received larger boilers. An accidental circumstance, how- 
ever, brought the desired relief. Messrs. Caird’s out-door fore- 
man, John Cameron, having been sent to Liverpool in the vessel 
to see if, by urging the firemen or otherwise, he could do any- 
thing to improve the performance, met there an acquaintance 
who had been working at Messrs, Boulton and Watt's. To him 
Cameron imparted the nature of the Manchester’s defects, 
and he recommended the application of lap to the valve, so as to 
cut off the steam before the end of the stroke, thus working 
the engines, to some extent, expansively. His advice was fol- 
lowed, and the effect was magical. The supply of steam at 
once became adequate, and the vessel was thenceforward a 
marked success. At the time Messrs. Caird affected a good deal 
of mystery about the improvement, and rather led people to 
suppose that it resulted from some discovery of their own. But 
I had all the facts of the case from Cameron himself. Up to this 
time the use of lap upon the valve was not known or practised 
in Scotland ; but it had long been employed by Boulton and 
Watt, with whom the system originated. The late Mr. Joseph 
Miller informed me that he had seen one of their drawings of 
the date of 1808, in which the valve was shown with lap 
upon it. 

My attention having thus been drawn to the question of lap 
and expansion, I began to consider whether the system as at that 
time applied did not admit of improvement. One obvious 
objection to the lap was that its use somewhat deranged the 
action cn the eduction side of the valve, and, although in the 
case of fast-moving engines the premature opening of the eduction 
might be a benefit, it could obviously be overdone in the case of 
the slow engines then generally employed. Another disadvantage 
of the lap was that the expansion it involved was a fixed and 
invariable quantity, and in steam vessels could not be adjusted 
to the varying circumstances of the weather. It seemed to me 
that it would be preferable to 
have a variable and adjustable lap 
instead of a fixed lap, and I con- 
trived several forms of valve in 
which this idea was embodied, all, 
however, based upon the principle 
of introducing movable plates con- 
stituting a variable lap, but neces- 
sarily varying somewhat in form 
to suit the configuration of the 
valve to which the system was 
applied. One of these forms, re- 
presented in Fig. 1, was intro- 
duced by me into a patent for 
working high-pressure steam ex- 
pansively, which I took out in 
1838. This valve consists of two 
plates, drawn together or retracted, 
by a right and left-hand screw 
chased on a spindle passing through 
a stuffing-box, and turned by a 
small wheel or cross handle at the 
end. This spindle derives its mo- 
j tion from any suitable part of the 
engine, and the rate of expansion 
is varied by turning round the 
cross handle. This species of valve 
has now come into very general 
use, and is known on the Conti- 
nent as Mayer’s valve, having been 
apparently re-invented by Mayer in 
1840. I am not sure of the exact 
date when this arrangement first 
matured itself in. my mind, but I 
believe it it was about 1834. A 
form of the apparatus introduced 

by me into the steamer William 
a Fawcett in 1838 or 1839 is some- 
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Tu EMT what different from the foregoing. 

hi ‘i ii i While studying the subject of 
WATER 

; it Tad any lap on it, as well as by 

altering the amount of lap itself. 


expansion in 1833 and 1834 it 

appeared clear to me that the rate 

of expansion could be varied by 
A alteriag the stroke of the valve if 
But some time elapsed before | could see any easy and 
unobjectionable mede of doing this. Accident, however, sug- 
gested a solution. While the subject was engaging my 
thoughts I happened to go on beard, at Greenock quay, of 





an old veasel of Mr. David Napier's, in which the reversing 
was accomplished, not by reversing the eccentric, as was 
then the usual practice, but by pmploying a double-ended 





lever to give motion to the valve, and, by shifting the eccentric 
rod from one end of this lever to the other, the motion was of 
course reversed. It was obvious to me that if a groove were 
made in the face of this double-ended lever, and the end of a rod 
jointed to the valve rod were to be moved in this groove, the 
reversing would be equally eftected, while—what concerned. the 
question under ideration more nearly—the stroke of the 
valve could be reduced to any extent desired, thereby varying 
the rate of expansion. This idea I finally elaborated in 1835 or 
1836 into the form re ted in Vig. 2, where A is a double- 
ended lever, B the rod connecting it with the valve rod, and ( 
the handle by which the position of this rod is altered 80 as to 
make the engine go ahead or astern. But having been informod 
that Mr. Carmichael, of Dundee, had previously introduced a 
similar arrangement, I did not think it lay within my option 
to pursue the matter further, Ultimately it was found, how- 
ever, that Messrs. Carmichael’s arrang t was very different 
from the foregoing ; but in the meantime the existing form of 
link motion had been introduced,* 
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ENGINEERS IN THE NAvy.—We are requested to state that the 
maximum pay of a chief inspector of machinery in the royal navy 
is not £800 per annum but £511 only. 


THe Kravurpr GuN.—We are informed that Herr Krupp has now 
made an offer to the Admiralty to forward one of his guns for trial 
against the Woolwich gun, and that their lordships, after conferring 
on the subject with the Secretary of State for War, have 
accepted the offer. 


THE KEOKUK AND Kansas Crry RatLway.—Subscriptions are 
invited on a somewhat novel system for the construction of this 
railway, the details of which will be found in another place. It 
is intended that the management shall be in the hands of the 
shareholders, an excellent plan, which will, we hope, be cariied out. 


Messrs. Morris, TASKER AND Co., of Philadelphia, are now 
shipping a large amount of machinery to be used in Louisiana in 
a new process of manufacturing cane sugar. The method is what 
is known as the diffusion process, as distinguished from the 
maceration process, which is that of all previously constructed 
sugar machinery. The cane is passed between rollers by 
the old method and the juice squeezed out. In the new, the 
cane is sliced and the saecharine matter is dissolved out of it. 


Sour Kensincton Musrum.—Visitors during the week ending 
Oct. 23rd:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,168 : mercantile marine and other 
collections, 1132. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 4 p.m., Museum, 1746; mercantile 
marine and other collections, 120. Total, 13,164. Average of 
corresponding week in former years, 11,708. Total from the 
opening of the Museum, 14,626,122. Patent Office Museum, 
4200. Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,282,663, 


Proposep Untrep System or DratInaGE.—The Improvement 
Commissioners for the district of Surbiton having applied to the 
Local Government Board to direct an inquiry with a view of forming 
the urban sanitary districts of Acton, Chiswick, Croydon, Ealing, 
East Moulsey, Epsom, Eton, Ham Common, Hampton Wick, 
Kingston-on-Thames, Richmond, Staines, Surbiton, Teddington, 
Twickenham, Wimbledon, and Windsor, ther with all or some 
of the rural sanitary districts of Brentford, Chertsey, Croydon, 
Epsom, Eton, Kingston, Richmond, Staines, Uxbridge, and 
Windsor, into a united district for the purpose of carrying into 
effect a system of sewerage, the board have directed Lieut.-Colonel 
Ponsonby Cox, Royal Engineers, to hold a preliminary inquiry at 
the commissioners’ office, Surbiton, on the 3rd prox. Netice 
thereof has been sent to the several authorities interested, and as 
the drainage question is one which few of them have been able to 
satisfactorily deal with up to the present time, no doubt the 
majority will be represented, 

ENGINEERING Society, Kine’s CoLLece, Lonpon.—A meeting 
of this society was held on Friday, Mr. Devonshire, Ss in 
the chair, and the minutes of the previous meeting having been 
read and confirmed, the president called on Mr. R. L. Tapscott to 
read his paper on “The Liverpool Landing Stage.” The author 
commenced his paper by referring to the late disastrous fire which 
had destroyed the old stage, and to the attempts made to preserve 
a portion of it after the fire had broken out. He then proceeded to 
describe at some length the “ Landing Stage” as at present 
erected, giving full particulars of its construction and design. 
His paper was further illustrated by plans and drawings, A short 
discussion followed in which Messrs. 4, Crompton, Little, 
Mackworth, and Devonshire took part. Mr. Tapscott then replied 
to the questions put, drawing a plan on the black board of the 
“stage” and adjacent docks. The meeting adjourned at4.55 p.m, 
after passing a vote of thanks to the author for his interesting 
paper. 

M. HERz0G, engineer-in-chief of the Hungarian railways, after a 
series of experiments on the magnetisation of rails, gives the fol- 
lowing as his conclusions :—(1) The rails, which are taken up and 
replaced after several years of service, donot by any means deserve 
to be called powerful magnets, since a steel rail about 40 square 
centimetres, 6°16 square inches, in cross section, manifests imme- 
diately upon its removal a magnetic force scarcely equal to that of 
a saturated steel plate half a square centimetre in section. It is 
to be observed, however, that steel rails possess a much higher 
magnetic power than rails of ordinary iron. (2) Rails in place ale 
also magnetic, and this whether the fish-plates are removed or not, 
provided there is between them the space usually allowed for ex- 
pansion in all well-constructed lines. (3) Rails removed from the 
roadbed and piled up show traces of magnetism even after many 
months. This persistence of the effect is mere pronounced in 
Bessemer rails than in those of ordinary iron. (4) A rail thrown 
out of use in consequence of fracture, shows on the two surfaces 
of separation opposite polarities. This is precisely the same fact 
which is observed when a magnetised bar is fractured ; there are 
as many magnets as there are pieces. (5) Entirely new rails, which 
have never been in actual service, acquire feeble magnetic proper- 
ties when they are arranged in piles and placed parallel to the 
magnetic meridian. This remark applies more particularly to steel 
rails, which, under the influence of a few blows with the hammer, 
are converted into permanent magnets. This last observation leads 
M. Herzog to the conclusion that all these phenomena are attri- 
butable to terrestrial magnetism, and are only a confirmation of the 
following theoretical principles :—(a) A bar of iron placed in the 
direction of the dipping needle, becomes a magnet under the in- 
fluence of terrestrial magnetism. The same is true for any bar of 
iron placed in the magnetic meridian; its magnetic intensity 
diminishes in proportion as the —_ between the two increases. 
This fact is very noticeable with rails laid on a curve ; the more 
they vary from a north and south direction, the less intense is the 
magnetism at their ends. (+) A bar of iron exposed for a long 
time to the influence of ial magnetism becomesa permanent 
magnet. (c) For steel rails, the effect is more prompt, and moe 
intense than for iron ones. Under the action of the hammer, they 
b eI t magnets. This latter effect is produced daily 
upon in use, since they are submitted at the same time to the 
combined influence of terrestrial magnetism, and the jars produced 
by the passage of trains. 








* The fault of the arrangement described above is that in reversing the 
engine it ae rth of the eat =, defect, a pt ogned peer ro 
db rving a len, eccen corresponding and by 
phacsny the centre of the double-ended lever A upon the end of another 
ever which moves up and down in an are, ’ 
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SOCIETY OF ENGINEERS. 
4th October, 1875. 
Mr. J. H. Apams, President, in the Chair, 
(Concli.ded from page 289.) 

In all systems of brakes worked by a of air, it is more 
difficult to avoid | in the pipes and connections than in those 
systems which are worked by a vacuum in the pipes. The reason 
is, that in the former the pressure being on the inside, tends to 
open any hole that may have been formed in the pipes by wear or 
other cause, and so increases the leakage, whereas in the pipes of 
the vacuum brakes the pressure—being on the outside—has a ten- 
dency rather to close any rupture in the pipes, Hence, a leakage 
in the latter system is not nearly so important as in those worked 
by pressure. 

ses | the whole weight of the Westinghouse automatic train 
was ie use of as a retarding force, brake blocks being fitted to 

the wheels in the train except the leading wheels of the engine, 








giving a percentage of 94°4 of the whole weight resting on wheels 
to which brakes were applied, and the whole of this brake power 
could be applied by one action of the brakesman, and not, as in 
some of the other brakes, requiring simultaneous action on the part 
of several men. In the five experiments given in the tables this 
brake occupied the first place in the three first. In the last the 
eInnes brake is first in column 6, but only fifth in 
column 7. It may be observed that in both this experiment (F) 
and the one immediately preceding it (E), the brakes were applied 
on the Caledonian train for a distance of 800ft. before they usually 
were. Thus the brakes had the advantage of a small up gradient 
on the trial ground, the influence of which may have had the effect 
of this brake—Steel and McInnes’—giving better results in these 
two experiments than it did in others. 
ye apm 4 (E) the Westinghouse automatic brake was beaten 
by and Webb’s chain brake, which made a very good stop con- 
sidering the speed and the weight of the train, The Westinghouse 
train on this occasion was running at two and a-half miles per hour 
slower than the Clark and Webb’s train, and it was only when run- 
ning at lower speed than its competitors that it was: ever beaten ; 
indeed it seems to be quite as effective when running at the high 
of 56 miles per hour as when going only a 
to stop the train being the same in both instances, although the 
distances vary slightly, It may be noticed that the work done by 





Fic.l 





this brake on semmaorated by columns six and seven in tables IV- 
two last experim: Sta (ewpecialty “i ges ey vaidorabl bly 
wo en’ in the consi 

lower than in the three p i pM from se it woul 
appear that the brake gives a er rate of work done when 
a at a high speed whenatalow. Thisis true not only of 
the Westinghouse, but also of —! the others, with the excep- 
tion, perhaps, of the Clark and Webb’s chain brake, which at i 
lowest speed in Ne geo (F), Table V. (39°5 miles = hour), gave 
popertanene results than when running at higher s 8, 
in fact it was in this experiment alone that the brake which did 
the best work in the series was notrunning at the highest speed. But 
Clark and Webb’s chain brake appears from the tables to be more 
irregular in its working than the others, the first three experiments 
giving results very inferior to what would be expected from 
examining the last two tables. This may possibly be accounted 
for by the fact that this brake was altered and readjusted several 
times in the course of the trials. In experiment (B), all the brake 
blocks were in gear, in experiments(C and D) the brakes were 








102—being four more than in the Great Northern Railway train, 
and thirty more than in any other, the number of brake blocks in 
use varying from 126 to 102, being more than other trains ever 
used, except Barker's hydraulic—yet the wees the wheels to 
which the brakes were applied was little more than half what it was 
on some of the other trains, the percentage of weight on those 
wheels ing in Clark and Webb's train from 62°2 to 49°3, while 
in the Midland train, with Westinghouse’s automatic brake, the 
mtage varied from 94°3 to 81°1, and on one occasion, when the 
Great Northern Railway train, with Smith’s vacuum brake, was 
drawn by the North-Eastern engine with a similar brake, the per- 
centage was as high as 95°5, the ing wheels of the engine being 
the only wheels not fitted with brake blocks, The effect of this 
vam | of the brake blocks, viz., trating the retarding force 
upon a comparatively small number of th wheels, must be, that 
in order to obtain an equal total brake power, the force applied to 
each individual wheel must be cauiinetitr augmented. 
Again, the application of this brake is effected through a per- 
fectly rigid medium ; for when the chain is at its full tension there 























lied to ten carriages only, and in (E and F) to twelve only. It 
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is no elasticity in it—unless, as has been before observed, there is 





a) 
is found also in practice that this brake does not work satisfactorily 
except in short sections of five orsix pak and in the train used 
at the trials the front van was removed from its place next the 
engine, and placed fifth in the train, so that there were in reality 
three sections of the train to which the brakes were applied inde- 
pendently of each other. The action of this brake, unless very 
carefully handled, seems to be very violent, so much so that on two 
occasions the experimental train was torn in two ; once in a private 
stop while proceeding from Crewe to Nottingham, and again in 
the first experiment made with it publicly. It seems difficult to 
explain the cause of this violent thrown upon the drawbars of 
the carriages, but it seems as if the action of the brake was more 
or less a series of jerks, most probably caused by the tension of the 
chain overcoming the resistance of the friction wheel and causing 
it to slip aap thereby momentarily releasing the brake, and so 
onina series of jerks that make themselves felt through the train. 

It should be observed, with reference to this train, that the 
brake blocks were disposed very differently to what they were in 
the others, with the exception of those fi with Clark's hydraulic 
and Barker’s hydraulic es, These three were the only trains 
in which the blocks were fitted to both sides of the wheels; but in 
the Midland trains they were applied to all the wheels. In Clark 
and Webb's train, although the pumber of wheels ip the train was 





a t y to slip in the friction wheel ; so that, when once applied, 
there is no possibility of any spring or allowance for inequalities in 
the diameter of the wheel, but the brake remains on hard and fast 
so long as the friction wheel holds. This gives a peculiar roughness 
or jerkiness in the application of this brake which is not felt in the 
atmospheric arrangements for applying brake power, whether it be 
by air pressure or by a vacuum, e results given by this brake, 
even when applied to the small number of wheels which Mr. Clark 
thought proper to apply it to, being so good, it follows that, had 
there been brake blocks attached to all the wheels in the train, the 
retarding force availabic would have been nearly doubled ; for by 
increasing the number of friction wheels and chain drums the 
power required for applying the brakes is available so long as the 
train is in motion. But the violence with which the brakes come 
into play prevents this power being used to more than half, or less, 
of its available extent, and even then it appears that, unless care- 
fully and skilfully handled, the effects upon the frames and draw- 
bars of the iages, and consequently upon the passengers in those 

jiages, is so fetlons as to lude its general use. Neverthe- 
less, the principle on which brake acts, viz., the employment 
of the momentum of the train itself as a power for retarding that 
train when it is so desired, is undoubtedly the right principle on 
which to work @ continuous or other brake, From the time of 
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George Stephenson to the present day the attention of engineers 
has been directed towards perfecting » brake acting on this princi- 
pie, but hitherto without satisfactory »esults. Although tbe chain 


brake, as at present arranged by Messzs. Clark and Webb, seems | 


to be the most perfect application of this principle, there is un- 
doubtedly a great deal of ay pie required in it before it can 
come into general use on the main lines of our gigantic railway 
system. 

"The Smith vacuum brake did good work in all the experiments, 
although it does not stand first in any of the tables, but it never 
was far behind whatever brake held the first place, and it certainly 
must be considered to have done better average work than any of 
the others. The results given by it vary less from each other than 
they do with any other brake, from which, although the number of 
experiments was small, it may be concluded that this brake is more 
certain and reliable in its action than any other, and this is a point 
of far more importance than a second or two more in the time re- 

uired for the stop. In the consideration of the results given by 
this brake, the following point ought to be taken into account :— 
It has been shown before that nearly all, if not all, the brakes gave 
proportionally better results when running at a high speed, and it 
is worthy of notice that the Great Northern train always ran at 
the lowest in the series (with one exception in experiment (c) 
Table II., when it was drawn by the North-Eastern engine, and then 
the was not high). It is a matter of regret that the engine 
sent by the Great Northern Railway was not one of their heavy 
express engines, but one which was not able to get up its speed in 
the short run it — The author has, however, grea — 
this engine with v: eavy trains at over sixty miles per hour. 
Had ae onan beck oun 2 Mr. Stirling’s large outside cylinder 
engines, the speed would have been considerably higher, and it may 
be presumed that this brake would have given better results. But 
this brake train was prepared in a hurry, and none of the larger 
engines had the ejectors attached to them. No notice of these 
trials had been given to the inventors, and the programme was 
only put in their hands a few days before the trials came off, when 
it was too late to do anything in the way of preparing to meet all 
the requirements of that programme. They were consequently 
obliged to make use of such materials as they were able to a 
together for the occasion. This was the reason why this train h 
not the self-acting valves in the connecting hose, as at that time the 
Great Northern Railway had not applied them to any of their 


stock. 

In the Smith vacuum brake the power is obtained from an air 
ejector or ejectors—Fig. 1—placed on the engine. By preference 
two of these ejectors are placed side by side, as shown in the 
drawing. In these ejectors—shown in detail in section—A is the 
steam inlet, through which the steam is admitted into the annular 
space, B B, from which the jet escapes into the exhaust pipe C C 
and thence to the chimney, exhausting the air from the pipes D D, 
which are continuations of the pipes running down each side of 
the train. These pipes are in communication with the air cham- 
bers E—Fig. 2—which are simply flexible cylinders with light iron 
heads, and connected directly with the present system of hand 
brakes, or with the brake levers and blocks as shown in Fig. 3. 
On the train used in these trials there were also ro’ air ex- 
hausters placed in the vans, and driven by friction wheels from the 
axles ; but these exhausters did not work very a and 
in place of them the inventors now use one or more flex1! jie air 
chambers, similar in construction to the air chambers used for 
applying the brakes A—Fig. 4—except that they are very small, 
being only 8in. diameter and having only 4in. stroke. They have 
common check valves, the outlet B communicating with the ex- 
ternal air and the inlet C with the air pipes. These exhausters 
are driven by cranks or eccentrics D D receiving power from 
the motion of the train by bringing a friction wheel in contact 
with the wheel of the van, this friction wheel is held out of action 
by a simple catch A, Fig. 5, to which is attached the communica- 
tion cor By this means a very simple and, at the same time, 
perfectly reliable apparatus is provided for exhausting the air in- 
dependently of the engine in case of the train becoming parted in 
the middle. 

On the air being exhausted from the air chambers the atmo- 
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and coming part way down the sides; B is a pure rubber flexible 
throat connecting the flap A and the pipes, and allowing the valve 
to open and close; C is a short piece of iron pipe with bevelled 
end; D D D are the hose wired on the iron pipes. The action of 
this valve is at once clear ; when the hose are held up in a straight 
line with the iron pipes the flap A is raised from the end of the 
pipe, but on the hose becoming disconnected it falls by its own 
weight, and the flap A is at once b t down to the face of the 
pipe running through the train. When the brakes are applied, 
the pressure —s the outside forces the flap A down, and 
effectually closes the end of the pi 

Such is a description of the whole of the machinery of this 
brake, —_ —e for ae a of construction aS “ _< 
any complication of working ares it surpasses any of the other 
brakes under consideration. It has been su , and, indeed, 


| 





| 


urged as a serious objection to the use of this brake, that the india- | 


rubber air chambers would very soon wear thro 
alternate collapsing and expanding; however, this idea is not in 


h with the | 
reliable results were obtained. The next train tried was the Steel 


any way borne out by the fact, for, as yet, no one knows how long | 


they will last, as none have worn out or given way in the slightest | 


degree, although some of them have been in constant use for over 
four years. Probably in this climate they will stand ten years’ 


hard work, or the average life of one of them not on metropolitan | 
or urban duty may be put down at fifteen years. Smith’s vacuum | 


brake has not been invented as long as Clark’s, Fay’s, or Westing- 
house’s, but has een in constant use in America for about four 
years, during which time it has never failed to act, nor has it cost 
the companies using it any noticeable amount for repairs. In 
England, the first train with this brake attached was put in 
regular work on July 4th, 1874, on the St. John’s Wood branch of 
the Metropolitan Railway, and it was then fitted to all their stook. 
Each train makes about 1300 — r week, In all, this brake 
has made on this line, say, some , since its adoption 
without a —_ failure, and the repairs have nothing, and the 
= chambers are in as good order to day as when first 
app: 

About the same time the South-Eastern Railway fitted one train 
with this brake, another with the Westinghouse, both trains 
working the same line (the North Kent). trains were put 
on to work in competition, and, consequently, their cost of working 
and general efficiency were narrowly watched. ore six months 
passed, the Westinghouse train was taken off. It had failed so 
often, and gave so much trouble, that they were satisfied it was 
not to be compared to the Smith’s vacuum, which still continues to 
do its daily work without any repairs of moment." On the Man- 
chester South Junction, and Altrincham, this brake has run about 
td miles with over es stops without a single Sy or 
without costing one penny of expense in any way. e Great 
Eastern and the Monmouthshire railways have also had it in use 
for some time without its costing anything after the first outlay. 
The Great Northern Railway is also now fitting all its Metropolitan 
stock with this brake. 

With regard to the hydraulic brakes it is not necessary to say 
much, This system has, undoubtedly, many supporters, but it 
appears very difficult to point out any real advantages connected 
with it, while there are many very aj t drawbacks to its use. 
The greatest difficulty to be contended with is the liability to 
freeze in the winter time, although the use of salt water has been 
resorted to, but this requires a special supply of water, and so the 
use of the tender tank as a source is precluded. Again, in the 
case of a leakage or break in the pipe:, the supply is rapidly 
diminished, if not exhausted, and when trains are repeatedly 
broken up and re-made there is a certainty of a t deal of 
waste. Possibly, this system affords a means of quick application 
of the brake blocks, on account of the inelasticity of the column 
of water through which the force is applied, but there does not 
seem any other advantage in using water as the medium. The 
two trains fitted with hydraulic brakes—which both belonged to 
the Midland ee oe gave results in the trials very 
inferior to most of the other systems, and there does not seem 
much possibility of the hydraulic brakes, as at present arranged, 
ever coming into use. It must, however, be stated, in 
justice to the Barker brake, that it contained several modifications 
and fancied improvements, which were previously untried, and 





spheric pressure on the outside causes the heads of the ch 

to be forced ether, thus applying the brake blocks with equal 
pressure to all the wheels of the carriage or train. The brake is 
ordinarily worked by the driver simply pulling a small lever F, 
Fig. 1, which opens his steam valve supplying the steam jet to the 
ejectors. In case it is required to be applied by the guard or pas- 
sengers, the communication cord G, Fig. 1, and B, Figs. 5 and 5a, 
is pulled, causing the exhausters in the vans and ejectors on the 
engine to act, instantaneously operating the brakes and at the 
same time notifying to the driver that the brake is applied. Each 
and every application of the brake rings a bell in the guard’s van, 
giving notice that the brake is being applied, and a record made of 
its application, as shown in detail at A, Fig. 5a. The pipes on the 
different carriages are connected by flexible hose and couplings of a 
very simple construction, with -acting valves or elbows in the 
hose or pipes, as shown in detail at Fig. 6. In these valves A is a 
vulcanised hard rubber face covering the bevelled end of the pipes, 





which failed to work at their trials, and have since, the author 
believes, been altered back to their old form. 

Referring to the other experiments as yet unnoticed, the 
first experiment (A) was ae with the brakes ordinarily in 
use on our railways, and was carried out only to afford some 
data to assist in defining the advantages and power of the 
continuous brakes. The only point worth attention in this 
experiment is that the best ~— were made by the two 
heaviest trains, the London and North-Western and the Great 
Northern railways, which two trains were mainly made up 
of six-wheeled coaches, but the percentage of weights on the 
wheels to which brakes were applied was lower than in the other 
trains, being the lowest in the London and North-Western—16°5— 
next in the Great Northern—20‘2—the others ing from 20°5 to 
22°3, Experiment G was to the ve advantages of 
a brake on the driving wheels of the engine and the usual mode— 





in cases of emergency—of reve: ; and in this experiment only 
two trains were tried, the Midland with the Westinghouse auto- 
matic brake applied to the engine driving wheels, and the London 
and North-Western with no blocks on the driving wheels. The 
balance was considerably in favour of the brake on the engine 
wheels. Experiment H ought to have been a very important one, 
and great stress should have been laid on the great desirability of 
both portions of a train, accidentally parted in the middle, being 
able to pull themselves up with certainty and ition. But 
only three of the competing trains came to the in this series. 
These three were those fitted with the Steel and McInnes, the 
Smith’s vacuum, and the Westinghouse automatic brakes. An 
experiment was also tried with Fay’s brake to see whether, in case 
of a coupling parting, the brake shaft and connections were 
sufficiently strong to prevent the train becoming disconnected, but 
on the first trial the brake connections became di and the 
trial had to be put off to a subsequent occasion, but no very 


and McInnes, which made a fair stop, and the action of the brakes 
was entirely automatic. The last two coaches on this train were 
guards’ vans, to which the continuous brake was not applied, and 
in this trial the hand brakes were not used, so that they depended 
for their retarding force on the carriages preceding them. Westing- 
house’s automatic brake, however, le a far better stop than 
the Steel and McInnes, though the work performed by the brake 
was, in this instance, hardly equal to some of its pr ing results. 
But there can be no doubt whatever that any interruption in the 
air pressure in the pipes of this brake, from any cause, brings the 
blocks into action with singular promptness, and if all is in proper 
order, any breaking away in a train would have the effect of 
almost instantaneously stopping the whole, The stop made by the 
Smith’s vacuum train was not satisfactory, but this is accoun' 

for at once by the fact that the coupli ose were not fitted with 
the self-acting valves, so that the brakes were applied on both 
parts of the train with the ends of the pipes open, and the rotary 
pom nn in the ae tet able A. create aronah the —— 

inst the enormous into ipes ese 

It would have been better, as not to have tried this train 
under the circumstances, hydraulic brakes were not tried 


in this experiment as they contain no means applying the 
brakes to the after part of the train after the connection with the 
engine is discontinued, and Clark and Webb’s brake was also not 


tried, although the rear van and those coaches in connection with 
it, would have their brakes still available to pull up fos | train that 
might me parted in the middle, and probably this train 
been tried the results would have been vee fair. Experiment I is 
not of any practical im nee, but is ul as showing where the 
peter automatic brake derives its superiority, viz., in the 
wonderfu 


1 eee with which the blocks are t up to their 
work. Repeated e iments showed that it 


xperim: — less than two 
seconds toapply the blocks of the whole train; with some of them the 
action was practically instantaneous, so that the train begins to 
feel the e the moment it is applied; with the Smith vacuum 
brake, on the other hand, the bl nearest to the exhausters were 
not in use for some nine or ten seconds, and it was nearly five 
seconds before any of the blocks were in contact. But with this brake 
standing at rest the exhausters in the vans could not of course be 
used, sc that much of the brake power was unavailable. The other 
brakes gave results somewhat similar; Clark and Webb's of course 
could not be experimented with. Experiments J and K have no 
very direct ing upon the relative efficiencies of the different 
systems of brakes, but show the great practical use in the brake 
power by comparing the times and distances required by a train to 
run itself to rest with those required by the brakes to bring the 
same train toa stop. Thus we find the Great Northern train (and 
this without engine and tender) required 542 sec. and 15,189ft. 
to come to a stand when running at a speed of 41 miles per hour, 
while the same train was pulled up by the Smith vacuum brake, 
when running at a speed of 43 miles per hour, in 20 sec. and 
860ft. The resistance of all the various trains tried was ren 4 
nearly the same, the London, Brighton, and South Coast. whic 
was a train of new carriages from Mr. Stroudley’s latest designs, 
having apparently the least frictional resistance, the Lancashire and 
Yorkshire being next to it. Experiment L was carried out to 
afford some information on the question of the relative advantage 
of skidded over unskidded wheels, but does not seem to throw much 
light on the subject. No attempt has made in this 
paper to treat the results of these trials in a scientific way. It 
will be seen at once that the columns 6 and 7 do not really represent 
the work performed by the brakes, because no accouat has been 
taken of the energies stored in the revolving wheels and the fric- 
tional resistance in the axle-boxes, to sa nothing of the resistance 
of the air or of the gradient on the ton which occasionally came 
into operation. The only reason for reducing these results to the 
two last columns is in order to have some data for comparing the 
work done by ene brake with that done ay eee which it is not 
possible to do without these columns, use of the different 
speeds at which the experiments were carried on, and the different 
weights of the trains. But it would be absurd to attempt to take 
all these various conflicting elements into consideration without 
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having accurately weighed all the different wheels and axles, 
measured the area of bearing surface of the journals, and registered 
the force and direction of the wind, and made allowances for all 
other influences which might come into operation. But, inasmuch 
as the conductors of these trials did not think it worth while to 
take all these minor points into consideration, there is no data on 
which to work out the true results with accuracy, and therefore 
the author has thought it better not to take them into account, 
especially as the order of merit in which the different brakes stand 
would most probably have remained » a8. the construction 
of the carriages in the different trains did not materially differ. 
Unless mathematical caleulations are worked out from strictly 
accurate data and with perfect. correctness the results are worse 
than useless. It seems a matter for regret that the speeds a 
which these trials, or some of “were out were not 
higher. Fifty-six miles per hour was the highest speed regi 
and that only once, the average speed being under fifty miles, 
whereas at the present time many of our fast express trains have to 
do a great part of their journey at speeds of over sixty miles,.occa- 
sionally running nearlyseventy. Therunning time ofa Great Northern 
special train with the Prince and Princess of Wales, from King’s 
Cross to Retford, on August 16th, was 142 minutes for a distance 
of 1384 miles, in which run there was one stop. The drivers of 
the different engines used every exertion to run up toa higher 
speed, but having only three miles in which to attain the speed, they 
were all unable to do more than from 52 to 54 miles, except on the 
one occasion when the Midland engine, with the Westinghouse 
automatic brake, ran up to 56 miles. It would, however, certainly 
have been interesting to know, what the effect on a train and the 
occupants of a train, would be, were the brakes = pour A ongned 
when running at 65 miles per hour. Whether it is really advan- 
tageous for those in charge of a train to have the power of so 
suddenly arresting its progress, is, in the opinion of many railway 
authorities, a question which requires very careful consideration. 
Undoubtedly in some few instances, very fearful accidents might 
be avoided, or at any rate mitigated, but, unless used very judici- 
ously, much evil may result from the general adoption of these 
powerful train cape The advantage of sudd retarding a 
train is perhaps only felt in the case of an obstruction in front, 
such as a train on the road, and if railways were worked, as they 
undoubtedly ought to be, on the time block system, these obstruc- 
tions could hardly everoccur. Ifthe signals were properly worked, 
a driver ought always to have room in front of him to Eye u 
without the use of these brakes, and if he does not attend to he 
signals, he ought not to be driving. In the case of a broken tire 
or axle, or a coach off the road, it is very doubtful whether a sud- 
den application of the brakes does not generally immensely increase 
the evil. Again, in the opinion of the author, the power of sud- 
denly stopping a train ought certainly never to be in the hands of a 
assenger, even if it were possible to ensure this power only being 
eing used when the passenger apprehends real danger ; still, 
in the majority of cases of a breakdown in some portion of a train, 
a sudden application of a powerful brake would, in all probability, 
increase the evil, and if the passenger could effectually communi- 
cate with the driver, it is best left to the judgment of the latter 
whether to apply the brakes or not. None of the more serious 
accidents that have occurred in this country could have been pre- 
vented, or to any great extent mitigated, by the use of these es, 
except the Tho collision, and that was of so unusual a nature 
that railway authorities can hardly be called upon to avail them- 
selves of these brakes as a means of preventing a recurrence of it, 
Certainly in metropolitan and urban traffic pamaly there is a 
at saving in time to the public in the use of continuous brakes ; 
ut in the fast traffic of our main lines we must be very careful 
how we give this enormous power to the drivers and those in charge 
of the trains, or the consequence will be that they will rest in their 
fancied security, and the number of accidents will be in- 
creased. When the immense increase in the traffic of this country 
is considered, and the proportionally very small increase in the 
number of accidents is compared with it, without as yet any use of 
continuous brakes, the safety of the travelling public may well be 
left in the hands of the engineers and traffic n-anagers of the 
different companies. Sir John Hawkshaw, in his opening address 
to the British Association, says :—‘‘ It appears that the proportion 
of deaths of passengers, from causes beyond their control, to pas- 
senger miles travelled, in the ten years ending Dec. 31st, 1873, was 
only two-thirds of the same proportion in the ten years ending 
ending Dec. 31st, 1861. The proportion of all accidents to pas- 
sengers, from causes beyond their control, was one-ninth more in 
the last ten years than in the earlier, whereas the number of trains 
had increased, on the average, one-fourth.” in he says :—‘*‘ It 
appears the passenger mileage has doubled between 1861 and 1873.” 
And: ‘‘Up to the present time, however, the improvements in 
regulating the traffic appear to have kept pace with the increase 
of traffic and of speed, as the slight increase in the proportion of 
railway accidents to passenger miles is probably due to a larger 
number of trifling platite ‘Tang reported now than formerly.” 
Further on he says: ‘‘It. can be said there is only one passenger 
injured in every four million miles travelled, or that, on an average, 
a person may travel 100,000 miles each year for forty years, and 
the chances be slightly in his favour of his not receiving the 
slightest injury.” 
The official report of the commission has not yet been published ; 
but there is no voubt that it will be very caref: consi and 
no opinion will be given hastily ; but it would be almost bay sma 
to give any judgment on the relative efficiency of these brakes, 
formed on these trials only, and the author has reason for believing 
that no such opinion will be given—that is to say, that no one 
brake will be ted as ting all the req’ ts of the case, 
but that the railway companies will be advised that, in the epinion 
of the commission, they have not generally sufficient brake power 
on their trains, and that it behoves them to acquire this additional 
power, in what way seems best to them. 
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3003. Improvements in the manufacture of Nezpies, known as latch 
needles, Herbert Tatham, Belper-street Works, Ilkeston, Derbyshire,— 
26th August, 1875. 

3141. Improvements in machinery to be used for Dyetnc, Scovrine 
BLEeaAcuHiInG, and MANUFACTURING ANIMAL and VE£GETABLE TrssvEs and 
Freres, and for obtaining products from such tissues and fibres, James 
Copley and William Jennings, Nottingham.—7th September, 1875. 

3153. Improvements in obtaining Ozipe of MAnGanesE from the chloride, 
which improvements are applicable for facturing nitrates of the 
alkalies, and for obtaining free chlorine from chlorides, Donald Dow 

and James Telfer, Glasgow, Lanarkshire, N.B.—8th September, 1875. 

8204. Inopr ts applicable to hines for Mouip1ne, Cuttine, and 
SetTTinc-out ToorHep WHEELS, James Cuthbert Scott, Manchester.— 
13th September, 1875, ; 

3203. Improvements in Firt-escares applicable for other purposes, Louis 
Fremion and Alfred , Beauharn Paris. 

3264. Improvements in the mode of Propettinc Tramway Cars and other 
vehicles, Andrew Nicol Porteous and George Cadell, Bruce, Edinburgh, 
Seotland, N.B.—18th September, 1875. 

3296. Improvements in Lugricatine the Sprxpies of machinery employed 
in spinning, twisting, slubbing, and roving wool, cotton, silk, flax, and 
other fibres, John Gill, Henry Wainwright, and William Gill, Wake- 
field, Yorkshire. 

3298. Improvements in Boiters for locomotive engines, aud in similar 
tubular boilers, William Clark, Dunfermline, Fifeshire, N.B. 

3300. Improvements in Bricks, and in the machinery or apparatus for 
making the same, Herbert Harpin, Brockholes, near Huddersfield, 


Yorkshire, 
oved methed of working Rawway Sarety ApPii- 


3302. A new or lim 
ances without the expenditure of time and labour in coupling or 
connecting the parts together from carriage to carriage, ig self- 
ling and di cting, Thomas Temple, Newcastle-upon-Tyne. 











3303. A new and improved apparatus for LicHTINc Gas AUTOMATICALLY, 
Asahel Pilkington Bell, 
near Manchester. 


nchester, and Thomas Thorp, Whitefield, 





3304. Improvements in Fouspry Dryinc Stoves for drying moulds and 
other articles, Henry Fisher, Newcastle-on-Tyne. 

33:6: Improvements in Rating the Nap upon Corus and Fasrics, and 
in apparatus employed therein, William Kempe, Holbeck Mills, Leeds, 
Yorkshire, 

$308. An improved Tunina Key for pianofortes and harps, John Tench, 
Brentford, Middlesex.—2lst Sepiember, 1875. 

3310. Improvements in apparatus for GATHERING AppPLes and other Fruit 
from the ground, John Woolcott, Montacute, Ilminster, Somersetshire. 

3312. Improvements in Morrtisina by Power, John Atkinson, Shipley, 
Yorkshire. 

3313. A new or improved Composition for Coatine the Borroms of Suips, 
also applicable for coating structures of metal, stone, or wood, ry 
where it is desirable to protect such structures from the action of water, 
the ravages of worms, the growth of plants and mollusca, John Sher- 
wood Gaine, Francis Dixon, and William Rockliffe, Sunderland, 
Durham. 

3314. Improvements in apparatus for TirptxG Coats and other MINERALS, 
James Burrows and Henry Flint, Wigan, Lancashire. 

3316. Improvements in Rotary Ene@ines, Pumps, or Meters, Walter 
Eccleston Bartrum, Glen Mona, Streatham, Surrey.—Partly a communi- 
cation from Henry Coke Powell, Limogne, France.-- 22nd September, 
1875. 

8320. Improvements in the production of certain Cotvurinc MaTTErs, 
Alfred Weigel, Mark-lane, London. 

3322. Improvements in RocK-DRILLING or Boring Macutnery, Charles 
Andrew Terrey, St. George’s-road, Southwark, Surrey. 

3324. Improvements in apparatus for the Fastentne of Wixpows, Thomas 
Charles Sorby, Brunswick-square, London. , 

3326. Certain improvements in VaLves to be used for the purpose of 
regulating the supply of steam, compressed air, or water to engines or 
machines driven * either of the above forces, Frederick Ebenezer 
Saxby, Thames-street, Windsor, Liverpoul. 

3328. Improvements in apparatus for DryinG, STRETCHING, STEAMING, 
and Acgine Woven Fasxics, and for drying fibrous materials and other 
substances, Samuel Knowles, Tottington, near Bury, Lancashire, and 
James Kay, Bury, Lancashire. 

3330. Improvements in Raitway SLeerers, Samuel Aldred, Maryon-road, 

Kent. 


333% An improved method of Srorprperinc Borrves intended to contain 
effervescinyg liquids, George Gibbs, Hunslet, Yorkshire.—23rd September, 
1875. 


$334. An improved apparatus for InpicaTING the ILLumINATING Power of 
pe ad William Thomas Sugg, Vincent Works, Vincent-street, West- 

inster. 

$336. Improved means for Urrtisinc Certars MaTeRtat produced in the 

rocess of galvanising iron, Edward William Taylor Jones, Wolver- 
hampton, Staffordshire. 

3338. Impr its in the facture of GLucoss or GRrapre SuGaR, and 
in obtaining infusions and extracts for brewing and other purposes, 
John Nathaniel Lessware, Bow, London. 

3339. Improvements in Stoves, Johann Carl Adolpk Rohde, Hamburgh, 
Germany. 

3340. A new or improved Gatvanic Bartrery, applicable to telegraphic 
and other purposes, John Crisp Fuller and George Fuller, Fenchurch- 
street, London. 

3342. Improvements in machinery for Dovetrnc and Winpinc Corton 
and other Yarns and Turgaps, Robert Smith, Manchester. 

3344. An improved method of Convertine Rectprocat into ConTINVoUS 
Rotary Mortioy, especially applicable to steam and water power engines 
and treadle machines, Joseph Rushton Turnock, Yspitty Works, 
lougher, Carmarthenshire. 

3346. Improvements in Locks and Sprixes for Locks, Christian Schuch- 
ardt and Emil Broedel, Southampton-buildings, Chancery-lane, London. 

3348. An improved Steam Moror for tramways and other railroads, Felix 
Gendebien, Brussels, Belgium. 

3350. Improvements in Giass Furnaces, Edward Alfred Cowper, Great 
George-street, Westminster. 

3352. Improvements in the construction of PHorocRaPpmic STUDIOS, 
Robert Slingsby, Lincoln.—24th September, 1875. 

3354. Improvements in INTENSIFYING ColLs and Contact Breakers for 
E.ecrric Crecurrs, Frederick Rooke, George-street, Stonehouse, Devon- 





3356. Improvements in apparatus for SIGNALLING between passengers, 
guards, and drivers of railway trains, James Law, Cleckheaton, York- 
re. 


rs 

3358. Improvements in apparatus or appliances to be used in the manu- 
facture of SULPHATES of Sopa and Potassa, Thomas Robinson, Widnes, 
Laneashire. 

3360. Improvements in Horse Couiars, John Carr, Askern, Yorkshire. 

3362. Improvements in Canopies or Hoops for application to infants’ 
cots, beds, perambulators, and to hammocks, Arthur Charles Hender- 
son, Southampton-buildings, Holborn, London.—A communication from 
Jules Eugtne Boivin, Paris. } 

3366. Improvements in apparatus for use in GymNastic and other 
Exercises or Pervormances, George Oliver, City-road, London.—25th 

Septrmber, 1875. 

3368. Certain improvements in Rotiinc Stries, Hoors, Bars, or other 
Sections of [ron, STeex, or other MerTALs, particularly applicable for 
certain special pu: as also appliances therefor, William Brownhill, 
jun., and Thomas Henry Smith, Walsall, Staffordshire. 

3369. An improved Agriat VessEL for maritime and fluvial navigation, 
Arthur Charles Hend , Southampton-buildings, Holborn, London. 
a communication from Barthélemy Picard and Adolphe Laurent, 

3. 

3370. Improvements in the class of machinery ordinarily termed Rino 
and TrRaveLLinG THROSTLES, and employed in the spinning and doubling 
of cotton and other fibrous materials, Ernest Grether, Blackfriars-street, 
Mauchester. 

3372. Improvements in apparatus for Licutryc and Heatine, William 
Boyd, Forest-hill, Surrey. 

3374 Improvements in Evecrric TeLtearapus, John Muirhead, jun., 
Stanley-villa, Thornton-hill, Wimbledon, Surrey. 

3376. Improved self-acting apparatus for Freepinc WATER to STEAM 
Borters, Edward Flint, Manchester, and Robert Harlow, Heaton 
Norris, hire. —27th September, 1875. 

3378. Improvements in Rorary Vatves and Reverstnc Gear for Steam 
Evornus, Josiah Charles Willoughby, Nottingham. 

3380. Improvements in Sewinc MACHINEs, mas M‘Grah, Church- 
street, Sheffiel, Yorkshire. 

3382, Improvements in the means or methed of applying Macnrerism for 
curative and other purposes, William Penman Lyon, Ellington-street, 
Barnsbury, London. 

3384. Improvements in Fasrenrxes for the permanent way of railways 
and other like purposes, John Newman, ymena, Ireland. 

3386. Improvements in Printinc and Propucine SHOWCARDS, TABLETS, 
and similar articles, John Manning, Baldwin’s-gardens, Gray’s-inn- 
lane, Holborn, London. 

3388. An improved Castor for furniture and other purposes, John Jeyes, 
Plaistow, x.—28th September, 1875. 

3390. Improvements in Lowrerinc and DetacutnG Suips’ Boats, and in 
the mm or apparatus employed therefor, James Walter Alex- 
etm, Glasgow, Lanarkshire, N. 


Sremson, Chicago, N.B. 

3392. Improvements in machinery or apparatus for Dressine, SURFACING, 
or SuaPino Stone, John Tweeddale, Johnstone, Renfrewshire, N.B. 

3393. Improvements in apparatus applicable to O»nisuses and other 
carriages for common roads and tramways, William Carter Stafford 
Percy, Man y 

3394. — ¢—— in Taps and Vavves, and in apparatus connected 
there ith, William Henry Phillips, Nunhead, Surrey.—29th September, 
1875. 

3398, An improved Gas-restinc Cock, William Thomas Walker, High- 

tte, Middlesex.—A communication from John Frederick Theodore 
, Lille, France. 

3400. Improvements in apparatus employed in the manufacture of 
EARTHENWARE Botries and of other earthenware, potteryware, and 
porcelain articles, Thomas Murray, Portobello, Midlothian, N.B., and 
Spencer Crighton, Manchester. 

3402. Improvements in the manufacture of certain descriptions of 
Suove s or like implements, Nathaniel Griffin, Harborne, Staffordshire. 

3404. Improvements in Arr Enotnes, John Garrett Tongue, Southampton- 

buildings, Chancery-lane, London.—A communication from Alexander 

Kirk Rider, Walden, Orange, New York, U.8. 














B. — A communication from John 


hy hy 


3420. Improvements in TurasHinc Macurves, Thomas Perkins, Hitchin, 


Hertfordshire, 

mpr ts in y for the Hacktino and Preparation of 
Hemp, Fuax, Jore, and other fibrous substances, James Barbour, 
Belfast, Antrim, Ireland. 

3423. A new or improved method of and apparatus for FLoaTinG and 
Raisinc Sunken Vessers and Preventino Vessets from SivKine, 
George Aldersey Davenport, Queen-square, Wolverhampton, Stafford- 
shire.—1st October, 1875. 

3424. Improvements in the construction of Rotter Skares, Stephen 
Kemp, Hackney-road, London, and David Allen, High-street, Shore- 


ditch, London. : 

3426. Improvements in Foc Si¢wavs, which are also applicable to other 
signalling purposes, Frederick Hale Holmes, West Brompton, London. 

3428. Improvements in apparatus for Reparminc, REesToRinc, and 
Examininc the Stprs and Borroms of Suiprs, Theo Asten, Temple, 
London. ; 

3430. Improvements in Vatves, Robert Harlow, Heaton Norris, Stock- 
port, Cheshire.--A communication from Thomas Shaw, Philadelphia, 
Pennsylvania, U.S. ~ ; 

3432. Improvements in Sewrxo Macutves, George Francis Bradbury, 
Crumpsall House, near Manchester, and Henry Lomax, Over Darwen, 
Lancashire. 

3434. Improvements in Biscurrs, Herbert William Hart, Sackville-street, 
Piccadilly, London. . 

3436. Improvements in Urmistinc Waste Heat, John Stfrling and 
Thomas Peacock, Coatbridge, Lanarkshire, N.B.—2nd October, 1875. 

3438, Imy ts in hinery for Bexpiso Links for Cnar 
Harrows, and for bending iron for other purposes, Henry Denton, 
Wolverhampton, Staffordshire. i 

$440. Improvements in Arocanp Gas Burners, Henry Jewitt, Kentish 
Town, London.—A communication from William Rose, New York, 
U.S. 

3442. Improvements in the manufacture of CLoc BLocks and CLOG Sours, 
and in machinery or apparatus connected therewith, John Robinson 
and John Smith, Rochdale, Lancashire. ; 

3443. Improvements in apparatus for Dryinc Fruit, VEGETABLES, and 
other mattcrs for the better preservation thereof, Benjamin Alfred 
Oakes, Rectory-road, Hornsey, Middlesex.—A communication from 
Andrew Jackson Reynelds, Chicago, Illinois, U.S. 

3414. Improvements in Nar, Macutnes, George Haseltine, Southampton- 
buildings, London. — A communication from William Wicersham, 
Boston, Massachusetts, U.S. s a 

3446. Improvsments in ComBivep Enotnes and Pumps, Frederick William 
Crohn, Hammer’s-terrace, Greenwich, Kent, and John Charles Ray- 
mond Okes, Maida Vale, London.—4th October, 1875. ; ; 

3450. Improvements in Uritistve the Waste Heat escaping into the 
funnels of marine boilers and other chimneys, and in apparatus for 
heating feed-water or superheating steam thereby, James Erskine, 
Dalbeattie, Kirkcud t, N.B. 

8451. An improved method of Securtnc Brooms or Brusnes to their 
HANDLES, William Martin, Manchester. 

3452. Improvements in RatLway Covur.ines, applicable also to the 
connections of the shafts with vehicles or to parts through which 
tractive force is transmitted to vehicles, Richard Hill, Heywood, 
Lancashire, Thomas Collingwood, Rochdale, Lancashire, and Edward 
Collingwood, Littleborough, Lancashire 

3454. Improvements in Mounts for Tosacco Pires, Joseph Brown, Hull, 
Yorkshire. 

3456. Improvements in Sprine Sarety Vatves, and in the arrangement 
of parts constituting same, John Rochford, Cabra Parade, Dublin, Ire 
land. 

3458. Improvements in Revotvine Furnaces, Henry Carrick and John 
Dobson Wardale, Gateshead-on-Tyne. 

8462. Improvements in Sewrsc Macntyes, William Hillman, Coventry, 
Warwickshire. fi 

3464. Improvements in Stoprixe Borries, Edward Joseph Halsey, Corn- 
hill, London.—A communication from Edward Arthur O’Brien, New 
York, U.S.—5th October, 1875. 

3466. Improvements in Lars adapted to the electric light and in the 
manipulation of the means employed for the supply of the electric fluid 

thereto, William Prosser, St. Luke, Chelsea, London. 

3468. Imy ts in hinery or apparatus for CoatinG Meraciic 
Sneets with other metals or alloys, Thomas Henry Johns, Khymney, 
Monmouthshire. : 

3470. Improvements in DirFERENTIAL PuLieys for ong | and lowering 
and sustaining or supporting loade or heavy loads, Henry Dougla» 
Gough, Handsworth, Staffordshire, and Oliver Altree, Aston, near 
Birmingham. 

3472. Improvements in Batrery Guys, Benjamin Joseph Barnard Mills, 

Southampton-buildings, London. — A communication from James 
Patton Taylor, Elizabethton, Carter, Tennessec, U.B. 

3474. Improvements applicable to machines for Comuinc Cortoy and 
other fibrous materials, Thomas Knowles, Bolton, Lancashire 

3476. Improvements applicable to Boors, Archibald Turner, Leicester.— 
6th October, 1875. 

3477. Improvements in Pives or Srovrers for Tusrs, James Jackson 
Arrowsmith and Hugh Ferguson, Liverpool. 

3478. Improved means or apparatus for Coventnc Rents or Hoes in 
VESsELs at sea, George Alexander Laws, Tynemouth, Northumberland. 

8479. Improved machinery or apparatus for Breakine or TREATING FLAX 
and similar textile fabrics, Richard Davison, Ballymena, Antrim, Ire- 
land. 

3480. Improved arrangements for Exnisrtinc to the Pustic View ADVER- 
TISEMENTS and photographic views, portraits, or pictures, either photo- 
graphed, printed, lithographed, or engraved, or otherwise produced on 
opaque substances, and for decorating the fronts of buildings thereby, 
Edward Bacon, jun., Somerleyton-road, Brixton, Surrey. ; 

3482. Improvements in Reaping and Mowrsc Macnives, Richard 
Hornsby, James Edwin Phillips, John Innocent, and George Thomas 
Rutter, Spittlegate Ironworks, Grantham, Lincolnshire. 

3483. Improvements in machiuery and apparatus for Printine TexTILE 
Faprics and other fabrics or articles, and in means employed in 
connection therewith, John Hénry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Albert Aune Francois Le Tellier and 
Louis Désiré Verstraet, Paris. 

3484. Improvements in the manufacture of Lusricatinc Or or Com- 
pounps, and in the processes employed therein, George Chapman, 
Queen’s-buildings, Queen Victoria-street, London.—A communication 
from Charles H. Green, New York, U.S. 

3485. Improvements in Bicyctes and WuHeEeEts therefor, such wheels 
being applicable to carriages and other vehicles, William Owen Aves, 
St. Paul’s-crescent, Camden Town, London. 

8486. Improvements fn Coatixe or Covertno Metats for preventing their 
oxidation or corrosion, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Edouard Victor Delarouzée, Paris.— 
7th October, 1875. 

3488. Improvements in Daepoers, William Simons and Andrew Brown, 
Renfrewshire, N.B. 

3489. Improvements in the construction of machinery or apparatus used 
in the PREPARATION of Cerron {and other fibrous materials, Richard 
Jackson and William Winders, caster. 

3490. An improved Dry Stripe for gas fittings, John Parkes Lakin, 
Birmingham. 

8491. An improved system or mode of Raisinc SUNKEN SHIPs or VESSELS, 
Yousouf H i , Manchester. 

3492. Improvements in Securrnc HAnpLEs to Brusu or Broom Heaps, 
John Peel, Godwin-street, Bradford, Yorkshire, 

3493. Improvements in APPARATUS or FuRNITURE to be used in locking 
pages in chases for printing purposes, Robert Purdy Tickle, Sherborne- 
street, Blandford-square, London. 

3494. Improvements in Srram Generators, Newton John Suckling, 
Aberdeen, N.B. 

3495. Improvements in ExcavaTinc Macutnes, Charles Wilson, Glen- 
douran House, Cheltenham, Gloucestershire.—A communication from 
Peter J. Stryker, New Brunswick, U.8. 

3496. A new or improved adjustable Boor Last, Alfred Savage, South- 
wark, Surrey. 

3498. An improved mode of and apparatus for UTiiisinc CompressEeD AIR 
for obtaining motive power, William Robert Lake, Southampton- 
buildings, London.—A communication from Louis Mekarski, Paris. 

3501. Improvements. in Motor Apparatus for omnibuses and other 

, for steam vessels, and for other like purposes, William Robert 
Lake, Southampton-buildings, London.—A communication from Jéréme 


























3406. Improvements in RaIsine SuNKEN VesseExs, John Bland, F 
street, London. — A communication from Marcus Horatio Bland, 
Gibraltar. 

3408. Improvements in apparatus for ConpENsine Steam, John Randal 
Plunkett, Belle Vue, Dublin, Ireland. —30th September, 1875. 

3410. Improvements in the mode of and apparatus for Raising SUNKEN 
Vesse_s, Edgar Kradshaw, Manchester. 

3412, Improvements in Crockery SusPenDers, Jeremiah Rhodes, Darley- 
street, Bradford, Yorkshire. 

3414, Impro ts in or cted with Wyrsr Wueets for working 
riddles or sieves, John Norman, Glasgow, Lanarkshire, N.B. 

3416. Improvements in ELecrro-maGyeTic Enotnes, John Henry John- 
son, Lincoln’s-inn-fields, London. — A communication from José 








Santiago Camacho, Paris. 
3417. A new or improved machine for Mountine or Piacinc FLOWERS- 
Featuers, and other OUs. upon their stems or stalks, 
PP a Lenawee rphdipasit Berlin,  Serawned aay ‘he 
3418, Improvemen' machinery or 4) us for StaMPING, PuLVERI- 
sino, and Dressino Ores, and for other like purposes, John Boys, Saint 
Just, near Penzance, Cornwall. 





N , Brussels, Belgium. 
3502. An improved Sam Hanx, Aimé Méhu, St. Malo, Ile et Vilaine, 


France. 

3508. An improved apparatus for Fezpine Stream BotLers with WATER, 
and measuring the water supplicd, Danicl Doull, Barkham-terrace, 
Lambeth, Surrey,—8th Oclober, 1375. 

3504. An improved CompusTipLé Composition for warming railway 
carriages, and for other like purposes, William Robert Lake, South- 
ampton-buildings, London.—A communication from Jean Baptiste 
David Cassinelli, ’ 

3505. Improvements in Cuarcoat Box-trons, George Asher, Balsall 
Heath, Worcestershire. 4 

3506. Improvements in Breeprxa or CunrivaTine Ovsrens, Edouard de 

ie, Lorient, France, 

3507. Improvements in Sewinc Macaink Nexpves, avd in the means 
securing the same in the machines, Rowley Benbow Turner, Birming- 
hai, 

3508. Improvements in or applicable to Doors and Wixpows, George 
Ritchie and James Hawkins, Hounslow, Middlesex. 
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3500. An improved THERMO-ELECTRO-MAGNETIC Motor, Robert Henelade 
Courtenay, Meyrick-road, Clapham Junction, Surrey 

3511. Improvements in BotLers for heating water fre warming buildings, 
jan © Hartiey and Zaccheus Sugden, Atlas and Premier Works, Halifax, 

oan —— in Tenrerinc and Dryinc Macuines, Robert 
Burlison and James Whitaker, Bradford, Yorkshire. 

3513. Lmprovements in apparatus for Tornino Over the Leaves of 
Music, John Richard Edmonds, Guildford, Surrey. 

3514. A new or improved lifting "apparatus for Ratsina Sunken Suips, 
Jeremiah Hemsted, South Nhields, Durham. 

3515, Anew metallic or for SHARPENING or RENo- 
VATING FINE-EDGED LySTRUMENTS, Matthew Henry Workman, Elmore- 
street, Islington, London. 

3616. Improvements in means of and apparatus for ConDENsING STEAM 
or other Vapour, parts of which improvements are also applicable to 
other similar purposes, John Henry Johnson, Lincoln’s-inn-fields, 
London. —A communication from Augustin Normand, Havre, France. 

3517. Improvements in apparatus for SreaMine TexTiLe Fabasos and 
Yarns or Warps, William Holt, Halifax, Yorkshire.—9th October, 1875. 

3518. Improvements in BoLrixo, Dresstxa, Pumryino, or SEPARATING 
Fiour, middlings, or other pulverulent substances, and in m achinery 
or apparatus for effecting the same, parts of which are also = 
to other machinery, Thomas Leicester and Richard Blezard, Liverpool. 

3519. Improvements in WHeexs for ming! carriages and other veh cles, 
William Clark, Dunfermline, Fifeshire, N.B. 

$522. Improvements in Furniture C astors, Henri Adrien Bonneville. 
Piccadilly, London.—A communication from Henri Rousseau, Roubaix, 
France. 

3523, Improvements in WaTerPRoorine Paper, and in apparatus for this 
purpose, Walter Ralston, Oldham-road, Manchester. 

3526. Improved Avromatic Gas Licutine and EXTINGUISHING APPARATUS, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Maurice EK. Jones, Pittsfield, Berks, ’ Massachusetts, U.S 

3528. Improvemests in PRESERVING Mears and other articles of food in 
a portableform, Henry Thompson, Essex-road, Islington, London. 

3630, An improved Dourcu Oven, William Robert Lake, Souihampton- 
buildings, London. A communication from Agarithe Jeanny Dejey, 
Paris. —11th October, 1875. 

3539. Improvements in Continvous Ionition Fuses and in the friction 
match composition employed therewith, which composition is appli- 
cable to friction matches generally; also in ap) oy Fo or means 7 

and ignit the said fuses, cagitentle the lighti 
lamps ioe burners of all kinds, cigar lighters, a and ot! 3 
puasow of ignition, William Augustus Leonard, Holborn Viaduct, 
ondon. 

3541. Improvements in Esorves to be driven by steam, water, or other 
fluid, or for pumping, Thomas Melvin, Glasgow, Lanarkshire, N.B.— 
12th October, 1875. 

3547. Improvements in apparatus for Syrinainc or WateRinc Pants, 
Thomas Fuller, Longcrofts, New Shoreham, Sussex. 

3549, An improved Breecu-Loapinc Fire-arm, Romain Piel, Rue Riche- 
lieu, Paris. 

3551. Improvements in the CLeantne and Potisutne of Boots and Sxors, 
and in the mechanism or ~ age employed therefor, John Somer- 
ville, Edinburgh, Midlothian, N.B 

3553. Certain i impr in y or apparatus for FixisHinc 
Vetvets, velveteens, and other +g fabrics, Robert Dutton and William 
Renshaw, Oldfield- road, Salford, Lancashire. 

3555. Improvements in FURNACES "and their Fittines, Thomas Snowdon, 
Great Russell-street, Bloomsbury, London. 

4557. Improvements in TuBULAR Structures for communication under 
water, Henry Nathan Maynard, Crumlin Viaduct Works, Crumlin, near 
Newport, Monmouthshire.—13th October, 1875. 


Inventions Protected for Six ‘Six Months on the Deposit of 
Complete Specifications. 


3601. An improved arrangement or Recutator for Gas Licuts, whereby 
a more perfect combustion is obtained, Samuel Chandler, jun., York- 
street, Southwark, Surrey.—16th October, 1875. 

3625. Improvements in aTeER Merers, Alexander Melville Clark, 
Chancery-lane, London. — A communication from De Witt Clinton 
Taylor and Robert Jackson Kimball, Brooklyn, Kings, New York, 
U.8.—19th October, 1875. 
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Patents on which the Stamp Duty of £50 has been Paid. 


3091. WaTER-CLosets, &c., Alexander M‘Neil Greig, Adrian-terrace, West 
Brompton, London.—19th October, 187 

3122. Divine Bes, &c., John Mauldin Vinter, East India Dock-road, 
Poplar, London. —22nd October, 1872. 

3143. Sewine Macurnes, Alfred Vincent Newton, Chancery-lane, London. 
—23rd October, 1872. 

3160. Errervesctnc Mixtures, William Temple Cooper, Oxford-street, 
Londou.—24th October, 1872. 

3180. ILLuminatine Gas, Abraham Malam, Dumfries, N.B.— 
1872. 

&., 


26th October, 


3101. Comrpounps of PyRoxy.ine, William 
ampton-buildings, London.—21st October, 1872. 
3110. Bricks, &c., Samuel Smith Anderson, Bishop Auckland, Durham.-- 
22nd October, 1872. 

8119. Tor-Rouis for spinning machinery, — Robert Lake, South- 
amptun-buildings, London. —22nd October, 1872. 

$151. Steam P.Lovcus, John M‘Lennan, Dunrobin Mains, Golspie, Suther- 
land, N. B.—24th October, 1872.4 

3174. Wiypuve aud Reevine Corton, &c., Charles Henry Bayley, Bolton, 
Lancashire, and Frederick Luke Stott, Rochdale, Lancashire.—26th 
October, 1872. 

3130. Tupes and Bars of Wrovoeut IRon or — John Henry Johnson, 
Lincoln's-inn-fields, London.—23rd October, 

8136, Uriisine Exuaust Steam, Fairfax Oddy, "Bradford, Yorkshire. — 
23rd October, 1872. 
3139. Combtnc Macuines, Samuel Cunliffe Lister, Bradford, Yorkshire. — 
3rd October, 1872. 
3141. Woopen Bexes, Norfolk. — 230d 
October, 1872. 

3148. Conpenstnc and Puriryine Smoke, &c., William James Johnson, 
Allendale, Northumberland.—24th October, 1872. 

3157. Water-cLosets, &., John Henry Aldridge, Southampton.—24th 
October, 1872. 

3184, CLorn, Nicholas Walker and Benjamin Walker, Armley, near Leeds, 
Yorkshire —26th October, 1872. 

3186. BREECH-LOADING MACHINE Guns, &c., Thomas James Smith, Fleet- 
street, London. —26th October, 1872. 

3196. SPINNING FLAx, &e., John Henry Johnson, Lincoln’s-inn-fields, 
London. —28th October, 1872. 

$212. OnnaMeENTING LooKING-GLASsES, &c., Thomas Charles March, Pall- 
mall-place, St. James’, London.—30th October, 1872. 

3246. ConrcGatep Metat Revo.vine Suutrers, Alexander Clark, Rath- 
bone-place, London.—1lst November, 1872. 

3259. Lecomotive Enotes, James Atkinson Longridge, Clapham, Surrey. 
—2nd Nocember, 1872. 

3134. Motive Power Eyotnes, James Robertson, Glasgow, Lanarkshire, 
N.B.—23rd October, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


3219. Compine Woot, &c., Isaac Holden, Oakworth House, near Keighley, 
Yorkshire. —21st October, 1868 

3374. Hasps for FastENING Doors, &c., Francis Edgar Martineau, 
Birmingham.—6th November, 1868. 

3250. Foop for Horses, &c., James Spratt, High Holborn, London.—24th 
October, 1868. 


Notices of Intention to Proceed with Patents. 


1822. Burron-HoLe Casinos, William Robert Lake, Southampton-build- 
ings, London.—A communication from Virginia Viard Balmforth.— 
15th May, 1875, 

2173, — Borférs, John Shaw, Neptune Engine Works, Low Walker- 
on-Tyne. 

2176. Looms, Thomas Singleton, Over Darwen. 

2179. Borpixs and SPooLs, Moses Crabtree, Ravensthorpe. 

2180. SiGNALLING on RarLways, Thomas Bradley Files Moscrop and John 
Gibbons, Manchester. —14th June, 1875. 

~_ WInpING SEWING THREAD of Corton, &c., William M‘Gee, Paisley, 


2190, 0. GRuBBERS for cultivating land, &c., William Craig, Oldmeldrum, 


Robert Lake, South- 


Joshua Womersley, Norwich, 


20s _unrene-senen Macatxes, Charles Clamond, Paris.—15th June, 





2298, Ousiem, &c., Reaiwster, Victor Isidore Feeny, Mostyn-road, 
ion —17th June, 1875. 
2240. FIxinc TELEGRAPH Posts, Joseph Oppenhei Manchest 


2249, Lire-RaFt, &c., Michael Henry Brown, New Cross.—18th June, _ 
2255. Merautic BepsTeaps, Henry Tylor and William Richard Martin, 
Queen-street, Cheapside, ‘London 

2256. Funtine, &c., MACHINERY, 


Looming ;W cbster, Dewsbury. — 19th 


June, 1875. 

2257. WINDING Yary, Carl Friedrich Heinrich Bollé, Manchester, 

= +. LOADING ORDNANCE, Robert Punshon, Heatherleigh, —21s¢ 
‘une, 


2290. VaLves, Thomas Fletcher, Newton Hyde.—23rd June, 1875. 

2302. VALVEs, a Darlington and James Donnithorne Thomas, Cole- 
man-street-bu’ Idings, Moorgate-street, i green 

2312. Givine amen to Fivuips, William Clela: 

2317. BLock Busnes, &c., James Bond, a ~~] barr June, 1875. 

2355. Fire-arms, Benjamin Partridge, altham Cross.—?9th June, 1875. 

2424 _Kneapixo Trovcn, Christian tietne Rue de la Tour d'Auvergne, 

.— 5th July, 1875. 

2638. Gatnerine, &c., Hay and other crops, William Gray, Brownrigg, 
N.B. —24th July, 1875. 

2715. VENTILATING Apparatus, John Lanyon, Belfast.—31st July, 1875. 

3003. Neep.ies, Herbert Tatham, Belper-street Works, Ilkeston.— 26th 
August, 1875. 

3046. Lamps, Albert Marcius Silber, Wood-street, Cheapside, London. 

3057. Cortina, &e. » Stove or Rock, William ‘Adams, Callander, N.B.— 
Slst August, 1875. 

8076. BURNING Sawover, &c., Richard Hodson, Thames Ironworks Com- 
pany, Limited, Blackwall.—lst September, 1875. 

3138. ANTI-FRICTION Macainery Bearinos, Alexander Melville Clark, 
Chancery-lane, London. —A communication from the lathrop Anti- 
frictionate Company.—7th September, 1875. 

3153. Ostaintne Oxipe of Mayoanegse from CaLoripe, &c., Donald Dow 
and James Telfer, Glasgow, N.B.—8th September, 1875. 

3204. Movuipia, &c., Tooruep Wueeis, James Cuthbert Scott, Man- 
chester,—13th September, 1875, 

3233. TUNNELLING MACHINERY, pao nag pind Cowper, Great George- 
street, Wi —lbth & 

3264. PRopELuna TRAMWAY Cars, —_— he yy EE Nicol Porteous and 
George Cadell Bruce, Edinburgh, N.B.—18th September, 1875. 

om. VaLves, John Thomson King, Liverpocl.—A communication from 

Wilson Black Chisholm. 

3300. Bricks, Herbert Harpin, Brockholes, near Huddersfield. 

3306. Ratsinc the Nap upon Cuorns, &c., William Kempe, Holbeck 
Mills, Leeds. —2\st September, 1875. 

3313. Composrrion for Coatinc the Borroms of Snips, &c., John Sher- 
wood Gaine, Francis Dixon, and William Rockliffe, a 
3816. Rotary Exornes, &c., Walter Bartrum, Glen Mona, 
Streatham.—Partly a communication from Henry Coke powell, “saed 

September, 1875. 

3322. Rock Drittivc, Macutwrery, Charles Andrew Terrey, St. George’s- 
road, Southwark, Surrey. 

8333. Brooms and’ Brvusues, Jesse Ascough, Handsworth.—23rd Sep- 
tember, 1875. 

3336. Uritisinc Certais MATERIAL produced in the process of galva- 
nising iron, Edward William Taylor Jones, Wolverhampton.—24th Sep- 
tember, 1875. 

3378. Rorary Vatves, &.c, Josiah Charles Willoughby, Nottingham. 

3382. Macnetism, William Penman Lyon, Ellington-street, Barnsbury. 

os FASTENINGS. for the Permanent Way es Ratiways, &c., John 

Newman, Ballymena, Ireland.—28th September, 1875. 

2392. Dressine, &c., Stone, John Twed , Johnstone, N.B. 

3396. Uritisine the Pressure of WATER, &., as Motive Powrer, Edward 
Henry Cradock Monckton, Fineshade, Wansford, John Thomas Creasy, 
High-street, Lambeth, Surrey, and William Tully , Clayhall-road, North 
Bow, London. —29th September, W875. 1875. 


All ms ha an interest in opponing any y one of such applications 
should leave parti in writing of their objections to such applications 
at yack office of the Commissioners of Patents within twenty-one days of 


as date. 








List of Specifications published during the week ending 
are ¢ October, 1875. 


722, 2s. 4d.; 783, ls. 8d.; 735, 8d.; 741, 1s.; 747, 8d.; 765, 2s.; 769, 
2s. 4d.; 771, 8d.; 772, 8d.; 773, 6d; 778, 1s. 4d.; 780, 10d; 795, 1s. 2d.; 
797, 8d.; 809, 10d: S10, is. 44; $27, 10d.; 829, 10d.; $33, 10d.; 844, 10d.; 
848. 1s.; 858, ‘1s.;.859 101.; 864, 6: Re ls.; 871, 104.; 875, 1s. 6d.; 831, 
10d; 892, 8d.; 895, 10d.; 8u8, 10d . + 905, 8d.; 907, 10d.; ‘908, 6d.; 915, 8d.; 
919, ‘Bd; ‘921, 10d _.; 922, 6d.; 937, 4d.; 938, 44.; 939, 4d; 943, 4d.; 946, 4d.; 
948, 4d.; 988, 4d.; 954, 4d.; 955, 4d.; 959, 4d; 960, 4d.; 961, 4d.; 966, 4d.; 


971, 4d.: #72, 4d.. 973, 4d.; 978, 4d.: 980, 4d.; O82; 4d.; 985, 4d. 98 6, Aa. 
987, 4d.; 988, 4d.; 994, 4d.; 1300, 4d.; 1001, 4d.; 1005, 4d; 1006, 4d.; 1007, 
44.; 1013, 4d.; 1018, 4d.; 1027, 6d.; 1028, "4d.;" 1030, 4d.; 1081, 4d.; 2483, 


ls. 2d ; 2497, Sd. 


«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ——— Sums exceeding 1s. must be 
remitted by Post-office Order, ie payable at the Post-oflice, 5, H ~ 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, Sou 
ampton-buildings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 


1824. Srainc Karrine, F. XN. F. Heilborn, Birmingham.—Dated 12th April 
1875. 


This invention consists of an earring made of two semi-elliptical plates 
hinged together, the free or unjointed ends of the plates when closed upon 
one another nearly meetiag and forming an pm mea —e A pin or wire 
on the free end o7 the back half ring Front hal ibe of the ear 
and bears against the free end of ~~~ mt halt rine, ring, and thereby securely 
fastens the earring to the ear. The half rings or plates are ined in 
their open position, and also held in ra = ae ition by a spring. 
The front half ring when closed upon the back half ring is inclined there- 
to, so that the front half ring and also the greater part of the back half 
ring are presented to the eye when the earring is worn. 
1830. Gun Barrets, H. C. S. Dyer, Westhorpe, Salop.—Dated 13th April, 
1875. 
This invention relates to a method and tus for tw the 
exterior of gun barrels true with the boro. barrel is cent: true 
with the bore with a loose cylinder near its middle, which cylinder is 
filled in with fused sulphur or other material that sets and is the 
barrel firmly in the ¢ — The barrel with the cylinder so set = it is 
then put in a lathe having bearings for the Ly mh ~¥ parts of the 
barrel are turned, then steadying bearings ie eu — —— the turned 
parts and the cylinder being taken off = rest is turned. 
1356. Hames, P. J. 8. Harlow, Birmingham.— Dated — ann 1875. 
This invention refers to the drafts and terrets or hurrets of hames. In 
making and attaching the draught to the hame, accord! to this inven- 
tion, a foundation or skeleton draught is first made, = is attached to 
the hame by hooking its end in a recess in the hame. means of chill 
casting, a casting of or German silver or other m: nis formed upon 
the skeleton poo bed, so as to strengthen the said hame, and at the same 
time firmly secure the draught to the hame. In forming the or 
turret a headed pin or ati ent is fixed on the hame where the terret 
is to be made, and by means of chill a terret of brass or German 
silver is cast upon the said attachment and secured to the hame. 
1865. Protomerers, W. Morgan-Brown, Southampton-buildings.— Dated 
2ist May, 1875. 
This — ee in yw od — + i one or several 
thicknesses 07 t ue su es 
numbers, by whic Saueee a relative intensity « of of the light is ae f 
3448. Arn-Gun Darts, H. M. Quackenbush, Herkimer, New York.—Dated 
4th October, 1875 
This complete cuatienticn describes this invention om follows :—It con- 


used to measure foe weights. Means are provided for 

the loops suspended therefrom, and the scales. Tr 

1284. Rattway Poms, J. Brierley, F. W. Brierl 4 Brierley 
antares aawrieiane 

points are reap tate ohn mag ork: 
double inclines, er by means of bell crank bebe ¥ 
1888. a B. Butterworth, Calder ies Rochdale.—Dated 9th 
pri 5. 

This invention relates to that class of furnaces i i 
motion is given to the fuel, and LY which hollow punts hoes b 
which water circulates are used ; and consists, First, in f the fuel 
into the furnace by means of sliding plates or their equivalent, the fire 
being carried alon, ng the hollow bars by means of plain scalers. Secondly, 
in feeding the fuel on to the burning fuel at a utiaes above f oditing 
bars. Thirdly, in making the sliding feed plates to overlap, = 
fixtures on the sides of the furnace to prevent the fuel pees Py 
in making tubular bars flat or nearly so on the top and round at the marti 
where they are fastened to the water boxes. F 

in some cases with two cavities, through whiclt 

in opposite directions. vy a pull in driving these furnaces ratchet 

eels and catches, er b illey moved by a catch or clip, such as is 
known as the “silent f 


1988. sates Wares, J. Haydon, New Swindon.—Dated 9th April, 


Li ae paneer are formed in the tire and ri 
ps 0 of os and rim, the two being held 
1289. Sart Cerrar, M. Emanuel, Portamouth.—Dated 9th April, 1875. 
The features of novelty of this invention consist in constru salt 
cellars or vessels, to contain salt or other 


ve 





a tube into which fits a pistcn 
which is kept up by a spring. A a rod is fixed at its lower end into 
the before-mentioned piston, and at the upper end a button-shaped piece 
is affixed. y The yee this + el A = oon ups salt or other condi- 
ments, and ma in ly from above 
described ool or salt cellar, — > 2 
1290. Breech-Loapine Fow.ino Pieces anp Rirves, &. Hughes, Brook- 

a et Lambeth. rye. md 9th = wn) 1875. 

e improvements relate to self-cocking breech-loaders. hand 

by which the locking bolt is withdrawn turns on an axis Ra with 
the tumblers, and the tumblers have projections from them which are 
acted on by the lever. 
1291. Rerinine Tattow, R. Lavender, Kirkcaldy.—Dated 9th April 97 

This provisional specification bes melting tallow and 
with naphtha ; when cold itis bagged and subjected to pressure, by w 
the oily matters and solvent are expressed. 
1293. SHoe anv Boor Gantine Macuine, M. Simon, Frankfort-on-the- 

Maine.—Dated 9th Apri, 1875 af wwe 

The principal features of novelty in this invention Frevomain. ups in the 
peculiar arrangement of the frame of the machine carry the 
foot-rest and the rotary or reciprocating brushes, e as to cht, ° the effi- 
cient action of all ; Secondly, in the providing of the 
whether rotary or o erwise, with suitable a we ngs of spiral or other con- 
venient form, so as to admit ef any size or shoe, and to yield at 
all times to the extent necessary ; pre the providing of the foot- 
rests with spiral or other springs ; and, Fourthly, the adaptation of this 
machine last peeeenne, in the specification for such purposes as the 
cleaning, polishing, or of cutlery, by the substitution of f suit 
able dises for other existing ones. 


1294. — Pitt Fasrics, J. Worrall, Manchester.—Dated 9th 
April, 1875. 

This invention relates, First, to a novel mode of obtaining a bloom on 
pile fabrics, and is particularly applicable to cotton valves te hay = 
and cords ; Secondly, to means for producing on pile fabrics patterns in 
a colour or shade distinct from that of the pile. 

1295. Reotsrertxe tae Lockie or Unvockine or Locks, J. Kaye, Kirk- 
stall.—Dated 9th April, , 1876. 

On turning a key a simultaneous movement is oqeeted to seaistoning 
apparatus, registering the number of times the lock been locked. 
ratchet actuated by key transmits gearing motion to dial. Any 
suitable registering apparatus may be used. 
n08.  iancs-satne Corks, T. W. Wilson, Woodbridge.—Dated 9th April, 


This eaueilis relates to novel ap tus for extracting or removing 
corks which have been forced into the bottles. The inventor uses an 
extractor resembling a common auger, except that = worm or thread is 
het at itsend. This extractor is to be a vertical ——g 

enter and rotate and move up and down within the bottle from 
which a cork is to be extracted. 
1299. Bowes 2 anantnge Apparatus, 7, W. Wilson, Woodbridge.—Dated 
9th April, 1 

The said phen! relates to improvements in brushers and tus 
connected peme eos for cleansing the interior of wine and other bottles, 
and more especi. y the bottom of the same, and is designed to afford the 
means whereby this operation may be performed in a more perfect, 
crpetitons and economical manner than has heretofore been prac- 
ticable. 

1300. Distamutinc Maxures, &. Park. -. Stranraer, N.B.—Dated th 

April, 1875. 

The features of novelty which constitute this invention are the 
aqvangueant of the blades and the combination with the drill of drill 
ploug' 

1801. Maxine Coxe From Pzat, H. Conradi, Golden-square.—Dated 10th 
April, 1876. 

The main features of the improvements the inventor is introducing 
into the system of burning peat-coke consist in eee it intoa 
continuous process by means of continuous self-ucting portable furnaces, 
pm eye eee Serenade aialtaed 








collecting the gases, 
water over again*) for the purpose of air, and 
also for the out cutie: whole p by the 


ng process ; 
circular arrangement of one trench only with application of a rd. a 
laid over it, and so arranged that its steep its or inclines give auto- 
matically a steadily advancing motion to the portable furnaces 
upon it and moving always in the same ae in the application of 
an exhauster for if 


conveyance of the purposes ; 
the application of the screw acting as ventilator and hydro-extractor, and 
in the use of the heat, radiating from the furnaces for drying pur- 


poses. 

1302. Exrracrinc VEGETABLE MATTERS FROM ANIMAL AND VEGETABLE 
Susstances, D. Smith, Halifax, and G. Tolson, Huddersfield. — 
—Dated 10th April, 1875. 

The inventors employ a room or chamber in which are several 
“creepers” one above another, the ends of each overlapping the other, 
alternately. The top creeper extends outside the chamber and serves as 
a feed apron, and the bottom one serves as a delivery apron. The chamber 
is made air-tight or nearly so, and compound acid gas is ee for 
destroying the vegetable matters. The acid is then washed out by steam, 
and the substances are passed another room supplied th alka- 
line gas to further destroy the acid. 

1805. Bieacurne anp Dveina ae Sirxs, C. D. Abel, Southampton- 
buildings. —Dated 10th April, 1875. 

This invention relates to a process for bleaching wild silks such as are 
produ — — oaks = other vegetable matters. They are treated re- 





sists in —s ry 4 plug pin, or other object of metal or 

material within tube which con’ stleatan part of the dart, ond Sneath 
between such hed and the inner periphery of such tube the strands o 
silk, bristles, or other material of whi the tuft of the dart or other body 
of a brush, &c., may be composed, the result being that the plug or core 
being driven with great force into the tube securely retains the tuft or 
es therein by friction or compression 

967. Guarps, G. Porter, Cullam-street. —Dated 16th March, 1875. 

This guard is constructed of hollow tubes, instead of the ordinary 
B  - of using solid metal, i by which —— e gu becomes a ra 
conductor of heat and remains wy In affixing 

ordinary fireplaces it is fitted into slot r in the front of of bw stove, a4 
made further secure by escutcheons dropping into the rail of the guard. 
794. Currinc anp Parine Linseed Cakes, 7. Dobson, Lord-street, Liver- 
pool.—Dated 3rd March, 1875. 

This Ais specification describes a mode of cutting and trimming the edges 
of the cakes by means of two pair he a one pair being aera 
and the other reciprocating. One of these pairs of knives is made adjust- 
able and is pressed together by s s, but follows the guidance of a 
form above which the cake is = A self-ac' vice holds and releases 
the cakes, and each cake as it passes through machine, after being 
operated on by each pair of knives in succession, is carried off on an 
endless band. 

870. Kwxitrinc Macuine, P. Jensen, Chancery-lane.—Dated 9th March, 


A spiral wire of as many wind! as there are “stitches” all round the 

work ; the spiral is made to revolve round its own axis ; one end of the 

‘serves as a looper, Se eee feeder for jhe looper, and 
e in’ serves as a reg for right and left 

hi i and for work. 

om. — and Weicuts, P. Jensen, Chancery-lane. —Dated 10th March, 








2288. Gonnectine Brooms, &c,, to their Sticks or Hanp.es, Christopher 
Longbottom, Bradford. ’ ‘ : 





The beam is short and of aluminium. The torsion of a fine wire is 





ey 
ted] in a weak bath with sulphurous 
or Siniee acid ond © ith sulphuretted hydrogen till their colour is dis- 
when they can be dyed in clear colours. When they are to be 
oy in dark pot vam the treatment with permanganates suffices, cyanides 
being afterwards applied. 
1306. Improvements in Steam Enaines, £. C. £. Otto, Camden Cottages, 
Camden Town,—Dated 10th April, 1875. 

The improvements relate to means of ew ing the expansive force of 
the steam to act on the piston by tthe ying a separate shut off valve 
pe 9 the boiler and the chamber of direc- 
tion 


ung 
matter to ease the working of the valves; also to the application of an 
additional cylinder the piston of which is acted Ayo: by elastic force, and 
this force is employed to act on a separate crank to carry the main crank 
past its dead centre. 
— — Puur Ores, A. A. Croll, Coleinan-street.—Dated 10th April, 


The. abject of the invention is to subject ores containing alr chr to 2 
certain degree of heat obtained by the passage of sheers 
, coke, or other carbonaceous matter in the state of 
For this purpose the chamber for the ignited carbonaceous BIg ar in 
direct communication with one or it may be several close cham con- 
taining the sulphur ore to be acted upon. To facilitate the action of the 
heat on the ore, such ore is previously broken up into comparatively 
small particles, an are supported on grating or reticulate work, the 
openings through which are close enough to prevent the of ore 
through whilst they yet admit of the free passage of the fluid 
sulphur obtained by’ —a action of the heat, 





* The words, “and the same water over again,” are found in the 
copy of the abril ent delivered by the applicant, but do not appear in 
e 01 abridgment. 
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1809. Manuracrurtnc Poppers’ Rapsies AND Pappies, H. Hunting, 
Jarrow.—Dated 10th Aprit, 1875. 

Hitherto puddlers’ rabbles and paddles have been made by shearing to 
the vequived forma pieces of sheet iron and welding theretoa piece of bar 
iron to form the shank. To obviate the loss of time and ma occa- 
sioned by this method ef facture, the i tor would pass the bloom 
of iron for rabbles through rollers, cut to a suitable form ; this 0} tion 
prepares the iron for the finishing rollers and forms, in what be the 
shank of the tool, one or two grooves for the pw of aff pace 
for the superabundant metal in.the blade being rolled therein by the next 
process, On the blade of the tool entering the second of rollers, the 
metal is driven from the shoulders into the grooves in shank. At the 
proper time they are sawn off from the following tool and the blade bent 
at right angle to the shank. Puddlers’ idles the inventor would make 
in a similar manner, the rollers being cut to suit the altered shape of the 


tool. 
1810. Sarery Envetore, W. H. Willis, Long Acre.—Dated 10th April, 
1875. 


The novelty of the invention consists in the addition to envelopes of a 
projecting or extra gummed piece of the inner side, which when the in- 
closure is therein has its outer d surface damped and then 
turned in so as to overlap and inclose the upper edge of such letter. 
Thus, when the envelope is opened in the ordinary manner the inclosure 
cannot be obtained until the inner adhering ‘lap is torn or separated from 
the inner surface of the outer side of the envelope. 

1912. Crarns, J. Oren and T. S. Binns, Salford.—Dated 10th April, 1875. 

The novelty of this invention consistsin forming chains in such a 
manner that whilst they are pliable as ordinary chains in one direction, 
in the opposite direction they are capable of a firm and rigid resistance 
to anything that may be placed upon them. This is effected by forming 
the links with projections which overlap each other and fall into notches 
provided for the purpose when the links are put together to form a 


Cc! 
1818. Arr Enaives, W. R. Lake, Southampton-buildings.—Dated 10th 
April, 1875. 

The engine mainly consists of a furnace hermetically closed, within 
which atmospheric air forced in by an air pump is caused to expand, 
being thereupon conducted on to the piston of a single-acting cylinder. 
1315. Wasuiwsa Macnixes anp Cuurns, J. Norris, Wood Green.—Dated 

lth April, 1875. 

Washing machines require to be worked both forward and backward in 
order to produce good effect in cleaning clothes or other articles. To 
effect this purpose costly machinery with crossed straps and gearing to 
reverse the drum of the washing machine has hitherto been empluyed. 
For this purpose, ding to this i jon, a toothed wheel and 
sliding bearing commonly known as the “ Baker's patent mangle motion ” 
is employed for the purpose of reversing the motion of w 
machine, which may actuate either a drum or grated hollow wheel wi! 
divisions or mid-feathers revolving in a cylinder, or the outer cylinder 
containing ribs or beaters may revolve and be reversed as above described. 
The same arrang to ism may be applied to churns or beating 
machines where it is desirable to reverse the motion. 

1318. Aerarep Waters, W. F. C. 8. Corry, Belfast.—Dated 12th April, 
1875. 

The manufacture and servation of aérated waters free from noxious 
ingredient or objectionable metallic or other impregnation, and the con- 
struction of apparatus and vessels therefor, consisting in whole or in 

art of glass, china, delft, porcelain, clay, earthenware, pot , agate, 
Rint, marble, or other stone, cement, , enamel, glaize, platinum, 
gold, silver, ivory, bone, horn, ebonite, vuleanite, india-rubber, gutta- 
percha, asbestos, leather, hide, wax, , resin, catgut, teak, cork, 
ebony, lignum-vite, oak, hornbeam, or other wood, paper, ur other 
plastic material, or of a combination of the same which may be imbedded 
or enclosed within, or contain, or be supported by, metal or a combina- 
tion of metals, or be used for coating or plating apparatus or vessels | 
heretofore employed. | 
1820. Rauway Brakes, J. Clarke, Heaton Norris.—Dated 12th -April, 


1875. 

This invention consists of a peculiar combination of brake blocks and 
chains upon friction discs mounted upon some or all of the axles 
of a train of carriages, the chains being hauled tight so as to apply the 
brakes by longitudinal coupled shafts worked by hand 
other power, or both bined. Or the longitudinal shafts may gear into 
transverse shafts, one at eaeh end of each carriage or wagon, such shafts 
carrying the chain pulleys which through the chains apply or take off the 
brakes as required. 

1321. Popp.ine, G. A. Clough and C. Ridealsh, Stockton-on-Tees.—Dated 
12th April, 1875. 

The invention relates to applying the supporting apparatus to turn upon 
a column mounted over the furnace and to be moved into the desired 
positions for effecting the desired stirring and agitation of the molten 
metal. The engine employed isof the type working without fly wheel and 
haviug no dead centre. The puddling ae may also be driven direct 
without the intervention of any rotary motion. The suspension rods 
for carrying the rabble bar are also formed telescopic. 

1322. Fe.rep Articres, C. H. James and A. J. Hamilton, Old Change.— 
Dated 12th April, 1875. 

This invention relates more particularly to the manufacture of skirts 
and similar articles of wearing apparel composed of felt, but is also 
applicable to the production of other felted articles, and it consists of a 
peculiar mode of joining or connecting tegether two ends or edges of a 

arment or otber article or two or more pieces of a felted fabric, and of 
Epuovad machinery or tus to 1 for perf that 


Aisi 




















operation in an exp s and efficient manner. 
1823. ALKai, H. Gaskell, Widnes.—Dated 12th April, 1875. 

This invention relates to that stage in the manufacture of alkali in 
which “black ash” is made in revolving furnaces; consists in first 
cl the furnace either with “‘ salt cake" and a portion or the whole 
of the “ slack ” or with “salt cake ” alone, and when the “salt cake” has 
*fluxed ” or “‘ softened,” so that it occupies less space in the furnace, 
adding the remainder of the charge. 

1825. Cuimyey Tops, S. Batt and T. Batt, Leeds.—Dated 12th April, 
1875. 


The construction of this chimney top is very simple, in shape it is 
round, and consists of a straight tube 3ft. 9in. long, on the top of which 
the inventors have a cowl lft. 1lin. in length, 6in., open at both 
ends to allow for the egress of the smoke in the straight tube ; about 14in. 
from the top they have another Mp made in the tube similar in height 
to the one at the top ; another cowl is here fixed similar in every respect to 
the one above, po 4 running in an opposite di , there’ peer be 
current of air to come in, which drives the smeke out at the ends of the 
cowl at the top of the pot which runs in an ite direction. When 
the wind is blowing in another the ends of the 
top cowl, the smoke descendin, fe down and rushes through the 





two open ended tubes for measuring the whole or half the contents ; the 
discharge taps are connected to dials, to record the quantity drawn off ; 
or the apparatus may consist of a single measuring vessel provided with 
any convenient number of open ended tubes of different lengths, to 
=< liquid by taps, all of which are ted to r ling 
1334. Treativc Naturat Frowenrs, F. A. R. Fenton, Bayswater.—Dated 


13th April, 1875. 

‘is provisional sp describes the coating of the backs of the 
petals or leaves with a cement, which in drying and hardening abstracts 
the moisture contained in them without affectingjtheir form vr colour. 
In the case of stalks and of some flowers the whole is immersed in the 
cement ; the form but not the colour is thus retained. They are then 
painted in imitation of the natural colours, The cement employed is 
composed of whiting, gelatine, and isinglass. 
1335. Sewace, W. Morgan-Brown, South 

April, 1875. 

This invention describes the extracting fertilising products from sewage 
by allowing the liquid to flow in wide and shallow currents over a very 
slightly inclined surface ; the tendency of this arrangement is to cause a 
rapid settlement of the solid matter, which is removed or dricd by 
currents of air. 

1336. Temrerine Grass, FE. W. Huch, Brunswick.—Dated 13th April. 1875. 

This provisional specification describes employing a bath-of butter or 
tallow tor the pu of tempering glass. e oven in which the glass 
is heated prior to Sain immersed in the bath is arranged in such manner 
that the muffle is movable, so that by inclining the muffie the heated 
glass may be caused to slide into the bath. 

1837. Distsrectine, J. Teychenné, Birmingham.—Dated 13th April, 1875. 

This invention consists of a pan or vessel, portable or fixed, divided by 
a vertical division into two compartments, one compartment consisting 
of a closed vessel in which the disinfecting vapour or is volatilised or 
generated, and the other compartment consisting an open vessel or 
chamber for receiving the linen or bed clothes to be disinfected. The 
bottom of this chamber is charged with the disinfecting material, and the 
linen or clothes are laid upon a perforated partition. By the application 
of heat to the bottom of the apparatus, the disinfecting material is vola- 
tilised in both chambers, and by the action of the vapour or gas directly 
generated in the clothes chamber and that coaveyed to it under pressure 
trom the other chamber, the clothes or liner. are thoroughly disinfected. 
By means of a flexible pipe on the top of the closed vessel or chamber, 
the disinfecting vapour or A i may be directed upon walls, ceilings, and 
floors of rooms or other surfaces it is wished tw disinfect. 

1339. Vetocirenes, J. Turner, Coventry.—Dated 13th April, 1875. 

The chief object of this invention ia to provide a means for readily ad- 
justing the height of the steering handle of velocipedes to suit the re- 
quirements of the rider. 

1840. Naus, J. Summers, Staleybridge.— Dated 13th April, 1875. 

This invention relates to cut nail machinery, an: to the production of a 
nail or spike with a point formed by a punch or hammer. 

1341. Comsina Woors, J. Cure and C. Bradley, Bradford.—Dated 13th 
Aprit, 1875. 

This invention relates to improvements in circular combs, whereby the 
whole length of the fibres are doubly operated upon before being drawn 
into a sliver ; an ordinary feeding h is employed which deposits tufts 
of fibre on the teeth of an outside circular comb, leaving the noils over- 
han; the inner diameter ; a holding down plate is used to hold the 
fibres in the teeth of the comb, and the noil ends are removed or partly 
removed by a revolving “‘ porcupine comb,” or by an oscillating fork or 
comb ; the tufts of fibre partly > sd from the noil ends are carried on 
until they come nearly in contact with a small inner circular comb and 
are up bya ploughing knife and thrown over on to the teeth of 
the two combs, and pressed by a dabbing brush into the teeth thereon, 
subjecting the fibres to a second operation. 

1342. ie Burners. J. G. Tongue, Southampton-buildings.—Dated 13th 
April, 1875. 

This invention relates to a new or improved arrangement of a circular 
or tubular lamp burner and apparatus for burning petroleum, schist, and 
other similar mineral oils or “essences.” For this pu according to 
these improvements one, two, or more teeth or projections of the lifter 
e directly with the wick, and the teeth of the lifter 
gear into the thread of an endless screw ; a movable rosette is fixed to 
the support for the glass chimney, and by turning this rosette in one way 
or the other the teeth are put in motion and either raise or lower the 
wick. The wick may be flat in the reservoir, but assume a tubular form 
as it ascends into the burner. 


1848. Removixc Incrustation, V. Felice, Rome.—Dated 14th April, 
37 





eificati 





ildings. —Dated 13th 





»ton-/) 
J 


At the time steam is td be got up the following specific is to be intro- 
duced into the boiler through an aperture in its upper part. One kilo. of 
japan earth (that is to say, catechn); 50 grammes of sal ammoniac ; 75 
grammes of sumach. The whole forming the quantity for each ten horse- 
power engine. 

1844. Wueets, EB. Show, Manchester.—Dated 14th April, 1875. 

Instead of making the wheels as at present wherein the spokes are all 
fastened to one nave, he divides the nave into two parts and fastens half 
the spokes on one side and the other half on the other. To produce the 
proper tension or rigidity of the spokes he forces one of the halves of the 
nave from the other by means of a screw and nut or screws and nuts or 
stays, or by other means whereby they can be kept asunder, and by this 
method the spokes can be always kept at their proper tension with ease 


1845. Prixtine Presses, W. H. Woodcock, Southampton-buildings, Lon- 
don.—Dated 14th April, 1875. 

This invention relates to a hollow damping “roller” or “ rider” adapted 
to revolve around its axis and suitably perforated in combination with 
perforated pipes inside of the said roller and suppiied with 
water ; also to the combination of wipers with the inte: perforated 
pipes ; also to novel means whereby a fly cylinder can be adjusted or re- 
moved from the impression cylinder and the delivery table. 

1846. Pacxtne Cases ror Borries awp Jaas, J. Paris and J. Adam, Jils, 
Bordeaux.—Dated 14th April, 1875. 

This invention consists of a aes ease of a rectangular form of the 
height of the bottles, and in — breadth corresponding to the 
number of bottles to be t b The rows of bottles are sepa- 
rated by thin wooden shelves, and the bottles are maintained in posit 
by means of two rings of metal or wire loosely fastened, and in lieu of 





id rings or wire or elastic wood hoops, or loops made of cord, 
may be employed, and rings, hoops, or loops are retained simply by 
the pressure of small brackets nailed to the shelves or movable partitions, 


1847. Borriise AERATED on Gasgovs Liquips, T. J. Chapman and H. B. 
Fox, Oxton, Cheshire.—Dated 14th April, 1875. 
ti structed according to this invention consists of a 





ends of the cowl below, both cowls running in opposite 

catches the wnt Ome eompquaten, Leteaai in consort one with the 

other, compelling the smoke to pass out of either cowl, instead of, as 

- numberless instances, to be forced straight down into the rooms 
low. 

1826. Screw Heaps, R. Steers, Camberwell.—Dated 12th April, 1875. 

This consists in forming a six-sided aperture in the centre of the head 
of a screw, so that a driver or tool similarly shaped can be inserted to 
screw up or unscrew as the case may be. 

1327. Caxpies, P. Lombardon, Sydenham Park.—Dated 12th April, 1875. 

To this end the inventor makes use of tallow (by preference the soap 
made to an improved process for which he obtained letters 
patent dated Oct, 27, 1874). 

1828. Concertinas, ORGANS, AND Harmoniums, F. W. D. S&teinfeleer, 
Klingenthal, y.—Dated 12th April, 1875. 

The object of this invention is, First, to improve the tone of concertinas, 
organs, harmoniums, and other free reed instruments ; and Secondly, to 
construct some parts of concertinas in such a manner that such parts 
may be taken asunder with ter facility than heretofore, when it is 
required to obtain access to the interior of the instrument for or 
otherwise. 

1329. Borrte Crate, 7. W. Wilson, Woodbridge, Suffolk.—Dated 13th 


April, 1875. 

The said invention relates to an improved crate for holding wine and 
other bottles, and which is so constructed as to afford a separate rest or 
support for each bottle, while at the same time the said rests or supports 
offer no obstruction to the placing or removal of the various tiers or 
rows of bottles, and are themselves easily removed or adjusted. 


1331. Kareioscore, R. Cowper, South Kensington.—Dated 13th April, 
1875. 


so.. 
This invention ‘ists of a pe with a polarising or analysing 
eye piece that can be rotated, and having objects of selenite or other 
substances of like properties placed in a cell at the opposite end, through 
which light reflected at a suitable angle is admitted. 

1332. Prore.iers, E. Deakin, Southport.—Dated 13th April, 1875. 
This invention consists of a duplex disconnecting paddle, 
being formed of blades radiating at an angle or pitch 
boss, such angle or pitch being capable of adjustment, and the blades of 

the paddles being respectively set at opposite angles, 

wane free Ad Bags a or q as ma y 3 required, 
namely, toget ‘or going or astern, an anuelie ‘or le ee J 
to port or starboard. The paddles are set on athwart ship shafts and wor! 


hetets 





fore and aft. 

1833. Measvurixc THe Fiow or Liquips, J. Lillie, Manchester.—Dated 
18th April, 1875. 
he apparatus may be divided into three parts, each provided with 





PP con 

suitable frame or stand, which carries a vertical rack, or a series of 
vertical racks. This rack or these racks are operated by a toothed quad- 
rant or quadrants, which are worked by a combination of levers and rods. 
The end of each rack is provided with a cross head, which carries duplicate 
tubes or pipes, which through stuffing boxes and in through the 
necks of the bottles, and are used as internal pipes for drawing the air 
from the bottles. The frame or stand is provided with a ies 0 ves, 
which communicate with the internal pipes on the racks and the interior 
of the bottles, as is usual in such cases. The frame or stand is also pro- 
vided with a treadle, which operates a standard, which is provided with 
an adjustable cap or socket which holds the bottle in position for filling. 


1848. App.yine Sprrat Sprinos To Carriace Heaps, &. Harvie, City- 
road.—Dated 14th April, 1875. 

The features of novelty of this invention consist in applying @ spiral 
spring en in a tube in more advan’ positions ose now 
in use ; and in applying a rod to work into the tube and press upon the 
eee ; and in ing the tube and rod upon bolt ends or h props, 

eb: enabling them to maintain a straight position, and so bringing 

e full power of the spring to bear on the work to be effected ; and in 
placing it outside the carriage, so that it can be easily applied without 
disturbing the head cove’ ; and in the invention of a screw head lock 
to assist in opening and cl the heads of es. 


1849. Looms, J. Collier and J. Marsden, Halifax.—Dated 14th April, 
1875. 


The fication describes arrang' ts of apparatus for controlling 
the movement of rising and falling or revolving shuttle boxes. 

1350. Tayx Furnaces, W. W. Macvay, Castleford, Yorkshire.—Dated 14th 
April, 1875. 

Placing a false bottom under the tank, and interposing layer of sand 
between, making the tank longer, charging in the middle, and working 
at each end. 

1851. Breaxrne Fiax, R. Davison, Ballymena.—Dated 14th April, 1875. 

The im; machinery or apparatus comprises a horizontal table or 
surface along which the flax is made to travel intermittently by pairs of 
rollers, which are — soteee, ~ lower roller of each pon 

. In the 





oes not 
move forwards or backwards, but holds the flax whilst the other pair, 
with tive flax gripped between them at about an of first 
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other above it, and one or both bars being moved so as to bend or deflect 
the flax over their edges, and thereby effect the desired separation, 


1852. Compressina Towacco, A. K. Irvine, Glasgow.—Dated 14th Aprit 
1875. F 


The improved apparatus, as made according to one modification 
dealing with tobacco, com two —— parts, one for simply hag 
pressing the tobacco and the other for winding cord upon it. After being 

through compressing rollers the tobacco is transferred to winding 
apparatus, and is inserted through a tubular stud, On the tubular stud 
ere is mounted the tubular boss of a toothed wheel, and also a bobbin 
containing the cord. Round the a of the wheel there is fixed a circular 
wedge, and, as the wheel is turned, this wedge acts like a screw nut on 
each successive convolution of the cord as it is wound by the rotating 
action on the stick of tobacco, and gradually works the stick along 
through the tubular stud. A small pulley on a pin on the face of the 
wheel guides the cord into the space which is being continually made for 
it by the wedge. Various modifications are described. 


1353. Printine Macuivery, W J. Ingram, Strand.—Dated 14th April 
1875. , 


The main object of this invention is to print in a better and more rapid 
manner than heretofore from curved surfaces, in which “ cuts” or illus- 
trations are combined with the letter-press To this end the inventor 
cousiderably increases the diameter of the printing cylinder to which the 
cuts or engraved plates are to be adapted, so that the curves to which 
these cuts or engraved plates are bent may be gentler and of longer 
radius than the curved surface of the other printing cylinder. 


1854. Penci. Cases, F. Cook, Birmingham.—Dated 14th April, 1875. 

This invention relates to that kind of case in which the pen or pencil is 
projected by elongating the case and withdrawn by reversing the move. 
ment, und the improvement consists in fluting the two tubes helically, so 
that they may screw one upon the other, the rotary motion of the two 
parts of the case being utilised to operate the motion by which the pencil 
or pen is projected or withdrawn. ‘ 

1365. Sropriva Rartway Traims, M. Trentanove, Fulham-road, and 
J. Verdie, George-street, Hanover-square, London.— Dated 14th Apri, 
1875. 

The invention consists of a new screw axle and nut screw to act as 
brake on all the wheels at the same time, this part of invention to be 
moved by an iron tree running the whole length underneath each wagon ; 
each end of iron tree to be bolted together outside and by this means reach 
tender, where the break wheel can be sct in motion by the engineer and 
stop train. 

1858. Heatine Apparatus, F. Goddard and B. Massey, Notlingham.— 
Dated 14th April, 1875. 

This invention consists of a gill stove and several series of pipes, each 
of which have flanges projecting from their sides, and are each provided 
with a door for cleaning out; the last pipe passes into the chimney, 
_ the whole apparatus is inclosed in a case opening into the heating flue 
or flues, 

1859. Steam Fire Exounes, F. Wirth, Frank-fort-on-the-Maine.—Dated 14th 
April, 1875. 

This new steam engine is distinguished from all those hitherto constructed 
by the peculiar arrangement of the crank shaft and of the fly-wheel, the 
axis of the crank shaft being vertical and the fiy-wheel rotating in a 
horizontal plane. 


1860. Prixtino Macuinery, 
April, 1875. 
The nature of this invention consists in various improvements com- 
prising novel means for attaching two fly-cylinder frames to the press 
rame, whereby the former can be thrown up out of the way when access 
to the impression cylinder is desired. Also the combining with an 
_———— cylinder which has removable impression sections vertically 
and lengthwise feed boards capable of adjustment, also the combination 
of adjustable grippers and removable impression sections with a rocking 
impression cylinder, and the application of two rollers in the mouth or 
opening of an impression cylinder. 
1961. Harvestino Macnines, G. Haseltine, Southampton-burldings.—Dated 
14th April, 1875. 

According to the First part of this invention, the inventor provides an 
improved arrangement of binders, seats, and tables for harvesters for 
the purpose of facilitating the work of binding the grain. The invention 
also comprises the employment of a grain receptacle, made of two or more 
pieces hinged together, also the employment of adjustable binder’s seats 
adjustably pivoted so that the position of the binder may be varied. Alsu 
pivoting the binder's seata to their standards to allow the binder to turn 
from the grain receiver to his table. Also adapting the binder’s seat for 
vertical adjustment upon the standard and in the construction and combi- 
nation of various parts. 

13862. Pristixo rrom PLAtes or GELATINE OR EQuivaLent MATERIAL, E£. 
tdwrards, Hancock-atreet, Boston, U.S.—Dated 15th April, 1e75. 

Printing from plates of geiatine, gum, albumen, and other analogous 
bodies which are absorbent of water, with soluble colours known as dyes 
in contradistinction to those known as printing inks, the parts not 
required to produce an impression having been previously rendered 
non-absorbent of water either by exposure to light, the application 
of a coagulating substance, an opaque varnish or mat, or other suitable 
means. 

1363. Brakes, F. J. Mowy, Brighton.—Dated 1th Aprit, 1875. 

Whereas up to the present time it has been usual to apply force directly 
in bringing friction to bear upon the wheels of carriages for the purpose 
of braking them, the inventor, on the contrary, allows them to remain 
constantly braked by a spring or weight acting on a lever, and uses 
hydraulic or other pressure to counteract such spring or weight when it 
is desired to remove the brake. Such pressure to be continuous through- 
out the whole train. 

1864. Cuess anp Dravonr Boarps, J. Harrington, Ryde.—Dated 15th 
April, 1875. 

The invention consists in forming the board with a recess in each 
square to receive the men and prevent their position being accidentally 
shifted. Sliding covers or tapes may be drawn across the “men” to 
fix them in position when a game is left temporarily in an unfinished 
state. 

1365. Srisxixc anv Twistine, H. Illingworth, Bradford.—Dated 1éth 
April, 1875. 

The improvements relate when using separate cylinders or driving 
drums to the respective spindles to giving rising and falling motions to 
such cylinders. Also to the use of tubular shields or walls, to prevent 
the loose ends and waste from getting under the lower flange or bottom 
rim of the bobbins ; also in forming even surfaces or arches to the upper 
parts of the arms of the flyers, to prevent the loose ends in breakage from 
winding on projecti: Also to the application of catches or forks 
to the uuderside of the top board or rail, to catch loose ends or slack. 
Also to ee on patent No. 1141, 68, by forming the axis of the 
wheel receiving positive motion and the axes of the feed rollers to run on 
fixed spindles, so as te render a top rail unnecessary, and thereby obtain 
increased economy and efficiency. 

13866. Compinc Woot, P. Kelly, Kildwick, York.—Dated 15th April, 
1875. 


W. H. Woodcock, Brooklyn.—Dated 14th 


As the rollers used in preparing and combing apparatus for wool and 
other fibres are now formed, the futings extend the whole length thereof 
occupied by the leather, and owing to the s ringing of the upper roller 
unequal nip takes place and the leather is infe . To remedy this evil 
according to one arrangement the teeth at the ends of one of the rollers 
for some distance in from the edges of the leather are removed to prevent 
their pressing into those portions of the leather, and the ends of these 
teeth are rounded off or reduced for the like purpose. According tv 
another arrangement both these rollers are reduced by someving the 
flutes at the ends of both rollers to the desired extent and applying 
collars to such parts to fill up the thickness of both rollers to about 
half the height of the teeth between the flutes and gradually in- 
— the teeth to these collars and the parts of the collars to the 
tee 


1367. Gavaine THE SuprLy ory WATER WHEN USED FOR FLUSHING CLOSETS 
B. Harries, Landport,—Dated 15th April, 1875. 

The advantages gained in this invention being :—Pirst, that no ball 
cocks or screw taps are required, the water raising the valve of itself. 
Secondly, the supply being gauged by the action of the lever, this apparatus 
forming a complete water meter. Thirdly, by means of this apparatus 
there can be no possible means of waste. Fourthly, the apparatus is 80 
simply arranged that it may be fixed in a very short period of time and 
in positions where an ordinary tank or cistern could not conveniently be 
placed. 

1868. Porirication or Water, 7. Spencer, Buston-square.—Dated 15th 
April, 1875. 

The object of this invention is to consolidate granular magnetic carbide 
(used for the purification of water) into solid but porous magnetic blocks 
of any shape by treatment in an oven in mixture with flour, and then by 

the heat to give the same coherence sufficient to render them 
applicable fer piovtehte and other filters. The means employed are also 
applicable to the consolidation of any ferruginous oxide or ferruginous 
refuse, and applicable to similar purposes. 
1869. Hyprocarson Cooxinc Stoves, D. P. Wright, Birmingham.—Dated 
15th April, 1875. 

This invention of improvements in petroleum or hydrocarbon cooking 
stoves has for object the facilita' the lighting, trimming, and ¢leaning, 
and rend the management of these stoves more easy and certain than 
heretofore. 

1370 Sotp Brick, P. Jensen, Chancery-lane.—Dated 15th April, 1875. 

Making bricks in the shape of the letter H. 
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1871. Stavonrerixc Oxen, H. C. Mayer, Pall Mall.—Dated Lith April, 





attached 
medulla o The head of 
eieednade thon the neck of tthe exten, Cartting te medulla, and 
thereby consing instanb and clenaet petatece Centh. A 
used to screen eyes of the animal. 
1872. Toves, 7. Lund, J. Gregg, and W. H. Marks, Bingley.—Dated 1th 
A 


ipril, 1875. 

This invention relates more particularly to the manufacture of paper 
tubes for spinning machinery, but is also applicable to the manufacture 
of tubes or other materials, and to be for other , and 
it consists of an improved arrangement and combination of by 
means of which paper or along 








1873. Preservixc Surrs, B. L. Thouson, Fenchurch-street.—Dated 15th 

aR the hulls of iron and 
st‘ ora day an of ering, es 
surfaces te - marine i. Ae marae Ce bore] Se 


with an external coating of any suitable anti-f varnish or com- 

position. 

1374. Svurriyrnc Disinrectants, J. Howard, Nunheadtane.—Dated 15th 
April, 1875. 


This visional specification describes enrploying a bottle 
near aS cpety pipe of the closet or other place and supplied with 
disinfectant. The bottle has two pipes connected with it. At each 
action of the closet a regulated quantity of water is injected by one 


into the bottle or vessel d the other pipe a 
iene & ig ty BR 
disinfectant. 


1875. Currmsa vr Loar Sucar, H. M: Burton, Ipswich.—Dated 15th April, 
75. 


1875. 

The loaf to be cut is placed in a holder which can be moved up to 
and away from a circular saw by which the loaf is cut into slices. 
The slices roll down a to a pair of outing: eehere, 
which divide them inte strips. The strips drop on to an inclin 
shoot, and from the end of the shoot the strips are delivered to a 
second pair of cutting rollers, which reduce them into pieces of the sizes 
eon tg 
1876. Biscuits, J. Curlender, Salisbury-street.—Dated 15th April, 1875. 

A novel mode of bining ated “‘ meat paste,” meat extracts, 
‘« Liebig’s extract of meat,” and such and such like preparations result- 
ing from the treatment of animal flesh by such and such like methods of 
extracting and concentrating the useful qualities of “‘ carnous ” or animal 
matter, so as to convey the nutrition and nutritive qualities for which the 
associated farinaceous or other matter is to form a vehicle, and by means 
of this process enable it to be administered in regulated quantities in an 
unsophisticated condition iated with fari matter. In every 
case the nutritive “‘ meat extract” is protected from the oxidising and 
deteriorating action of the atmosphere by an envelope or coating applied 
as described either to the particles or portions, or to the layers or sand- 
wich-like arrangement of the nutritive extract by which it is preserved 
fn a concentrated or associated condition. 

1877. Breecn-Loapinec Fire-arms, F. Wirth, Frankfort-on-the-Maine.— 
Dated 15th April, 1875. . 

This new system consists of the following principal parts :—First, the 
breech ; Secondly, the block with or without locking disc ; Thirdiy, the 
needle; Fourthly, spring and hammer; Fifthly, trigger and trigger 
spring ; Sixthly, ejector ; Seventhly, slide bolt, which at the same time 
may serve as trigger. The sight, barrel, and stock may remain the same 
as in the ordinary system. 

1378. Sewixc Macuines, A. Greenwood, Leeds, and J. Keats, { Newcastle, 
and A. Keats, 8tafford.—Dated 15th April, 1875. 

The object of the improvement is to produce what is known as a vari- 
able feed, that is, the feting of the work in varying directions. 

1879. Sricxs, W. L. Hosking, Ventnor.—Dated 15th April, 1875. : 

At or near the handle of the stick the inventor hinges an eye piece 
which may conveniently form the cover of a compass box which he pro- 
poses to sink into the stick, and to the otherend of the stick he fits an 
Object glass in a ring frame when required for use. 

1380. Bursixc Perrotevu, F. A. Jacquet, Boulevard de Strasbourg.— 
Dated 15th April, 1875. : 

This consists chiefly in burning the petroleum or other hydrocarbon in 
the form of a thin layer upon water, and in a method of feeding the 
petroleum and the water, whereby the combustion of the one and the 
evaporation of the other are supplied. 

1381. Brick ayxp Tice Makrxc Macutnes, J. Coward, Sujffolk-strect.— 
Dated 15th April, 1875. . . 

Clay is forced by a pug mill with a double feed into a double series of 
moulds which travel in contrary directions, these moulds are arranged 
with two ends and one side piece each, and being fitted into the framing 
of the mill bottom they bear against each other and the side of ane forms 
the other side of the one adjoining. The moulds rest upon guide rails 
and are carried along by studded wheels actuated by pinion mechanism 
which also governs the pug mechanism. 

1882. Breacuino Fasrics, F. Wirth, Frankfort-on-the-Maine.—Dated 15th 
April, 1875. 

The inventor lays the article to be bleached first in a cold solution of 
silicate of soda. After the operation the stuff is pressed out. The 
material is then worked with cold water and in a weak solution of 
chlorite of lime. The stuff is bleached in weak hyperchloride of lime. 


1883. Warcu Pockets, A. Porter, Maidstone.—Dated 16th April, 1875. 

The watch pocket is composed of a hinged frame covered with suitable 
material to form the pocket, and provided with a catch to keep it closed. 
The pocket thus constructed is in the usual form of vest pockets, 
and secured to the vest by any known means, to prevent it or the watch 
being removed without the knowledge of the wearer. 


1384. Macuinery ror Printina, B. Beech, Isling‘on.—Dated 16th April, 
1875. 
It relates to mechanism for printing subject matter and numbers pro- 
vely upon continuous strips or rolls of paper or other material. 
¢ petitioner is aware that machinery for this purpose is described in 
the specification of a patent No. 1097, a.p. 1873, and granted to Simeon 
Sampson, but the hinery so specified is imperfect and objectionable 
in practice and cannot be worked sa‘ y. The petitioner's 
invention consists First, in an improved bination and arrangeme! 
The subject matter drum for the face, the first and second impression 
drums, the perforating cylinders, and the perforators are all placed with 
their axes in the same horizontal plane. The face plate carrying the 
num discs is placed above the first — cylinder and the 
drum for subject matfer type for the back impression is placed below 
the second impression cylinder. The strip of paper or mai being 
—— is drawn from and rolled upon drums placed one at each side 
low the plane of the axis of the drums first named. The ten sets of 
dises for numbering ar¢ first placed on studs with their axcs parallel to 
the axis of the face plate upon which they are carried and each, set of 
discs is actuated to change the number as it passes a pawl arranged on a 
stud secured in the framing. Secondly, the invention relates to the 





























‘or —— 
impressions of the same number three times in succession, fifteen sets 0’ 
dises may be used on the face plate or wheel, such sets of discs being 
figured and actuated as above tioned for duplicat Pay 3 
Consecutive numbering may be effected by five sets of discs on the drum 

nged as for duplicate num . Numbering in single, duplicate, or 
triplicate order is effected by fixing u the face plate or wheel one set 
of discs for le, two sets for duplicate, and three sets for triplicate 
numbering, and so on, the sets of discs being figured as for pe 
consecutive n . Third 














eccentricity and several sets of are thus used, the axis of such discs 
in each case to the axis of rotation and each set of dises on 
t tation ma, anged to print upon the same strip 


a = 

of paper as it round or d 

sion drums either single, duplicate, triplicate, or so on, and the discs of 
one set may print their nambers between the numbers aaah 
other sets of discs, and thus short documents or tickets may be 

by sets of dises of comparatively large diameters. 





5. 
rake is at the back of the ordinary th in elevators, 
ing chain ts 


and the elevating 8o that the tines on same may be 
caused to clear the rake produce oyt of it and 
carrying it up the front of inclined The elevating » 8 
is driven directly from the axle of Sonat aiess xagon 
w! 


an is connected the cart or 
to be loaded by means of a horizontal draught bar, the effect of 
draught being counteracted as required by an adjustable steering 
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THE IJRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 











chants who supply the housekeepers as altogether their best cus- 
oe TG RS ae ey 
‘ore pressing for 3 rain e 
floods have come, and have acted, conjointly wih the indolence of 
the miners, in reducing the output to a point at which a decided 
under-supply is threatened. It would as i 
Chase rs believe that they co’ not only sustain an ad- 
vance for a few weeks, but likewise throughout i » 
What is ing at Cannock Chase is occurring likewise at the 
ing thick collieries about Dudley, which are owned by the 
earl of that title, and which just now finds a ready market m 
various parts of the kingdom. 

Concurrently, the co’ are not only continuing to waste their 
time as much as they well can without bringing themselves into 
the police-court, but they have, in several cases, actually carried 
out bred threat a ag given 944 for an advance in wages, 
notwithstanding that the terms of the agreement come to before 
the Mayor of Birmingham made their wages dependent upon the 
price of the Earl of Dudley’s furnace coal. Last week they pro- 
essed to want a rise of he per day in the thick coal pits and 
3d, per day in the thin The notices which have been served 
require an advance of 1s. in the thick coal and 9d. in the thin. 
These notices the unionist leaders profess not to have sanctioned, 
but it is tolerably well known that there is a great deal of diplo- 
bay | about what the leaders are now doing. 

All this made prices both of raw coal finished iren, strong on 





*Change in Birmingham and Wolverhampton. The makers of best 
bars required £10 to £10 12s. 6d. for their commodity; sheet | 
makers were asking £11 5s, for ordinary singles required by the | 
galvanisers, and best thin sheets were still difficult to get with | 
promptitude at £18 or £19. Common bars were quoted at £8 5s, | 
and boiler plates were strong at £12 to £1210s. The users of best | 
sheets were pressing makers to deliver, but leading makers quoted | 
the impediments arising out of the flood—a cause which contributed | 
likewise to delay, in some cases the delivery of certain small sizes 
of merchant iron which are in most request, including strip, guide 
iron, angles, small rounds and squares, and some rods. There did | 
not seem great anxiety by customers to get new orders accepted, 
notwithstanding that the makers confidently asserted that higher 
on must quickly be or and the markets both yesterday and | 
Yednesday cl with a heavy and unsatisfactory tone. The 
winter is anticipated uncheerily, 5 dae qoemectvantioes. aioe’ 
here than in some other districts, because of the very considerable 
miscellaneous demands of the engineering and hardware manu- 
facturers located hereabouts. 





Towards the close of the market in Birmingham this afternoon, | dull 


it was made known that the Earl of Dudley had resolved to 
advance the 7 yw of his coal 2s. per ton, naking furnace coal 13s. | 
This, omee e basis of the existing sliding scale, advances colliers’ | 
wages 6d. per day in the thick coal and 3d. per day in the thia 
seams, The announcement was received with great disfavour | 
by all ironmasters. 
An effort was made i —Shenten etme to beat down the | 
prices of cinder pig. The considerable trade doing in the smaller 
and less valuable discriptions of merchant iron has occasioned a 
larger d d for pigs than is usual at a time when busi- 
ness is so slack upon the whole as at mt ; and the attempts of 
the Bears were generally unsu They professed to be able 
to get cinder pig at 50s. a ton ; but the assertion was promply met 
with a counter-offer on the part 6f vendors to give 2s, 6d. for every | 
ton that their customers could buy for them at that figure. This 
forcible method of turning the tables had its effect; and purchasers 
— at £2 15s., and in a few instances at even £2 17s. 6d. 
otwithstanding the loud boasting of the steel makers of the 
United States, it is a noteworthy fact that makers of heavy springs 
on the other side of the Atlantic give a decided preference to steel 
of that class produced in South Staftordahire. It has me 
that a consignment of steel is going from the Minerva Works, in 
bene rm a specially ordered by one of the old Transatlantic 
customers a ae eee - 
phia Centennial Exhibition, “‘made from Jenks British 


However much the colliery owners may be encow to put up 
their prices by reason of the demand for coal of household 
samples, I have reason to know that they have lately been 

to sell some of their less valuable qualities at saben whith 
plainly indicate that the demand is not considerable. A large 
finished iron-making concern in the East Worcestershire district 
is now receiving splendid forge coal from the Cannock Chase fields, 
brought in railway trucks into his works, and delivered at 9s. 6d. 
aton. To bring the coal from the pits to the ironworks costs 3s. 
aton. This lent coal b , therefore, only 6s. 6d. at the 
oa mouth. That such a quotation must leave a very narrow 
ringe of profit, every one at all familiar with colliery operations 
must know well. Itis not a little remarkable that we ehere an 
iron-maker whose mills and —— are inJthe midst of the cele- 
brated thick coal pits of South Staffordshire and East Worcester- 
shire, sending 22 miles to get coal by railway; nor is it less 
remarkable that colliery propri so far away should be able to 
successfully compete with rivals so much nearer the customer. 

It is being pointed out that the highest price furnace coal ever 
attained in’ the districts west of Dudley was 18s. 6d. per ton in 
1872. Colliers’ wages were then 5s. 6d. per day as the maximum. 
Now furnace coal is 11s. per ton, and the colliers’ wages 3s. 6d. 

r day as the minimum ; so that it will be seen furnace coal has 
allen since 1872 7s. 6d. per ton, and colliers’ wages 2s. per day. 
mpahepenh dg the dian af wilbabh teas an the Metts at 

oymen' closing and forges in the 
England have made their way into this district. They do not, 
however, appear over anxious to get into lar work ; for if they 
should be set on, they seem mostly to satisfy themselves with just 
a turn or two of work and its emolument. This attained, they 
move on. Ironmasters complain of this state of thi and lament 











thet now-a-days so many puddlers are content with only partis] 


work. Instances are quoted in which the hands in the forge lea’ 
off work, with little or no compunetion, without ha done their 
full tale of labour. For furnaces to be before the six heats 
have bgen got out, is to occasion a serious to the ironmaster. 
The loss is very heavy where men knock off after they have got out 
only from two to four beats. And there has been such a 

connection with the finished iron trade of South Staffordshire this 


week. 
Shoguacehteatene® Birmingham are without much alteration. 


z 


3 








A ra Correspondent.) 
AG feeling of -epression contin to throughout 
the iron tredeof thie distrint, and there renee demand 


for any class of iron, whilst for what orders there are in the 
market there is avery keen jon on the part of meschants 
i and Cleveland 1 who 





they worki tomore than half 
their pr tion, they d dispose to tll farther lessen their 
production, rather than make an i i 
hag amg are already too low to be remunerative. The consequence 
is they are being altogether undersold in the market, and are securing 
peers ne nets = nepeeet  gerer nn ae 
ing w ualities of pig iron, 7 a 
prey Hh tene than foun: conigtionn, as there has not been so exces- 
sive a production of the common qualities during the last month or 
two, as the more remunerative price of the-higher numbers induced 
makers to turn their attention mostly to foundry iron. Prices of 
forge remain without any material change, and No. 4, delivered in 
this district, is still q at from 56s. 9d. to 57s, 6d. per ton. 
Consumers, however, are holding for lower prices, as they maintain 
that a considerable reduction must be made in the raw material 
before they can obtain even a small profit on the manufactured 
article with the prices at present ruling for finished iron. In 
manufactured iron there has been scarcely anything doing during 
the past week. Lancashire makers are holding for £8, or, at the 


supplied from Middlesbro at lower prices. 

The rolling mills are still employed in old orders, but there are 
very few new ones coming to hand, and with the exception of the 
sheet mills they are not running full time. The engineering trade 
is quiet, and some of the firms in the Manchester district have been * 
discharging large numbers of hands during the last week or two. 

In the market for best coals there is a much firmer tone generally, 
and small advances in several Lancashire districts are in contempla- 
tion for next month ; fuel for manufacturing purposes, however, 


prices, Strikes continue to decrease, and the deficiency in the 
demand for furnace coal arising from the quietness in the iren trade, 
is being made up by considerable sales of this class of fuel for common 
house purposes. The increased production of andslack is 
_ escriptions of fuel oe —— plentiful in the market, 
there is no great pressing o' es except in very common sorts, 
and late prices are generally maintained. The trade in the out- 
side districts continues brisk, and the demand for best coal at the 
West Lancashire collieries is now considerably in excess of the 
present production. In some cases an ‘advance of 1s. ton in 
Arley and Pemberton ceals has been made this week, former 
being now quoted as high as 14s., and the latter at from lis. to 
12s. per ton at the pit mouth. This advance will be followed 
rally at the end of the month, but other classes of fuel will in 
all probability remain without change. 

Both the shipping trade and the demand for coke continues 


The annual meeting of the Manchester Geological Society was 
held on Tuesday, Mr. J. Dickinson, of Mines, in the 
chair. A very satisfactory report for the past year was read and 
adopted, and Mr. Clifford Smith, of the Bridgewater collieries, 
Worsley, was elected president for the ensuing year. 








THE NORTH OF ENGLAND. 
(From our own correspondent. ) 


NOTHING can be added to the reports already made regarding the 
ae the pig iron trade. On Tuesday of this week the 
market at Middl h was very dull, little or no business was 
done. Pig iron of all kinds was rather a drug, and prices had 
receded still further, touching 49s. for No. 3 for immediate 
delivery before the market closed. There is now a widespread 
belief that trade will not mend materia'ly, if at all, before the 

ing of next year, and both merchants and manufacturers are 
shaping their plans and calculations accordingly. 
ere are now fifty furnaces out of blast in the North of England. 
Mesers. Bell Brothers are about to blow in two other furnaces in 
lieu of two that have been blown out for the purposes of repairs. 
But it is on the cards that other firms will uce the number of 
their furnaces in blast, and in any case it is only too evident that 
no prospect exists of any substantial increase being made to ¢he 
number of furnaces now in blast. Some months I announced 
that a com had been formed for the purpose of erecting three 
blast furnaces im the Boosheck Valley in Cleveland, and working 
them in ———s with — of the caer oe 
Company. For this purpose the necessary capital was subscribed, 
and Mil the peeiaiinictes a » but yee has in the interval 
taken such an une: turn for the worse, that it is now deter- 
mined to abandon the project for the present. In spite however, 
of the great dulness of trade, additions to the productive ces 
continue to multiply ; there are now a dozen new furnaces in 
course of construction. e new foun 
and Company, of w, goes on apace near the Port Clarence 
ap and other extensions are in progress throughout the 
‘str 


Respecting the r eere ne condition of the finished iron trade, I 
can do little more reiterate what I have already stated, there 
is an almost unparalleled scarcity of work out the mills 
and forges of the North. Railworkers and plate makers alike are 
looking forward to the dullest of dull winters. The order for 
rails for China to which Mr. George Leeman referred at the rail- 
way jubilee banquet at Darlington the other day, and which san- 
guine people as an omen of great ity for the future 
of that fedesten, turns out to have been an order for no more than 500 
= 3 and pokey b Tron ame § at Stockto. ~ nn 
er was p) » have operations, com 
their contract, ctten $0 0 dilmense with their workmen and the 
great scarcity of work. A large order for rails has just.been given 
out by the Great Northern Railway but the rail 
makers will secure the greater of it, and ‘have not heard that 
much of it has come into this district. Indeed it may be said that 
the trade as a whole is in a state of complete stagnation, and 
a severe winter for the th ds of men dependent on this branch 
is inevitable. 
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Much dissatisfaction has been created among the finished iron 
manufacturers and other employers of labour in the North of 





England, in q of a given a few da: in the 
Newcastle County-court. Some of the men emplo pg aber 
Lek, Easier. and Bell, of the Walker Ironworks, on the Tyne, 


ht an action t their em ers for £3, in lieu of a 
week’s idleness, caused by the stop “Ss the works while the 
were waiting for specifications. it was shown that the firm 

had work to go on with, but they were waiting for the fica- 
tions from the shipbuilders, and as these did not come to hand on 
the day ted, the works were temporarily laid off, pending 
e feeling to y with ref to 





their arri ploy 
a matter of this sort is distinctly the reverse of that to which 
expression has been given by the decision at Newcastle, which 
eced the masters to pay £1 each to their men in lieu of com- 
pensation. This practically confirms the decision given some 
months ago by Judge Turner, in relation to a claim made for loss 
of time against the Darlington Iron Company; and it places 
employers g lly in a position of considerable difficulty. Some 
more definite and thorough rule than that now operative is im- 
peratively called for, and sooner or later must be established. 

As the subject of overwinding is now — ¢ good deal of 
attention in the North of England, I am glad to find that one of 
the remedies applied to its ention has found to work most 
effectually. I refer to Walker’s patent detaching hook, which has 
~ saved the lives of several workmen at the Park Colli 

versedge, where it has been applied by: the firm of Rhodes, 
praight. and Wroe, and as this is not the first case of the kind that 
has happened within the last few months, it cannot be too widely 
known among mine owners, blast furnace —— and all who 
require to make use of hoists, that, after the most crucial tests, the 
hook has been found thoroughly efficient in its operation. Mr. 
ye de’ hook has now been generally adopted through- 
ou 

The coalowners of Durham have not yet determined on what 
reduction .they shall propose in the wages of their workmen, 
although it is settled that at the end of the present month a 





reduction of some kind must be pe agerang All kinds of coal are on™ 


the decline, steam coal having fallen in Northumberland within 
the last fortnight from 1s. to 1s. 6d. per ton. A number ef collieries 
in the Northern coal-field are now entirely laid off, including the 
Victoria ¢ belonging to Robson and Partners, and some of 
the principal collieries of Strakers and Love. There is an increasing 
disposition among colliery owners to lay collieries in, as trade is so 
greatly depressed, and it is a that the winter will see a large 
number of miners out of employment. 
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THE SHEFFIELD DISTRICT. 
(From our own correspondent.) 


THE floods of the past week caused no little dam in this 
town and district, the iron and steel establishments situated on 
the banks of, or near to, the river Don being the principal suf- 





ness reported in the afternoon. Wednesday’s market was quiet, 
with business from 60s. 44d., fourteen days ow to 60s. cash, 
having a tendency to flatness in the afternoon. ‘o-day—Thursday 
—the tone was also quiet, with very little iron changing hands, 
and the prices easier. Scrap closed about 60s. 

In the case of makers’ brands, the first qualities have, in a 
few instan improved, but the others have shown a tendency 
to decline. e following are the quotations :—G.m.b., at Glas- 

w, No. 1, 62s.; No. 3, 60s, 6d.; Gartsherrie, No. 1, 73s.; 

0. 3, 62s.; Coltness, No. 1, 77s.; No. 3, 65s. 6d.; Summerlee, 
No. 1, 67s. 6d.; No. 3, 62s. 64.; Lanaionn, No. 1, 74s.; No. 3, 
65s.; Carnbroe, No. 1, 66s.; No. 3, 62s. 6d.; Monkland, No. 1, 62s. ; 
No. 3, 60s. 6d.; Clyde, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Govan at 
Broomielaw, No. 1, 62s. 6d.; No. 3, 61s. 6d.; Calder, at Port 
Dundas, No. 1, 75s.; No. 3, 63s.; Glengarnock, at Ardrossan, 
No. 1, 69s.; No. 3, 65s.; Eglinton, No. 1, 62s.; No. 3, 61s.; 
Dalmellington, No. 1, 63s. 3; No. 3, 62s. ; Carron, at 
Grangemouth, No. 1, 62s. 6d.; ditto specially selected, 74s.; 
Shotts, at Leith, No. 1, 74s.; No. 3, 65s.; Kinneil, at Boness, 
No. 1, 64s.; No. 3, 61s. 

The shipments of pig iron from Scotch ports for the week 
ending the 23rd inst. amounted to 8108 tons, showing the large 
decrease of 2216 as ene # agg Po of the ping ser: d 
week of 1874. The imports o' iddlesbrough pigs at Grange- 
mouth for the week were 2270, being 1370 less than in the corre- 
sponding week of last year. 

The malleable trade remains in a lifeless and unsatisfactory 
condition, and there are no signs of a near improvement. There 
is a fair amount of employment in the general engineering shops, 
but marine engineers are abnormally slack. Founders and pipe- 





makers, the latter lly, are well empl 

While the of coals have ates, Meth we, elsewhere in the 

West of Scotland there isas yet no ch The d ds of manu- 

facturers are particularly limited, and the shipping trade is at 
Sasensions. Indeed there in some 


this moment of small 
instances been a slight reduction, amounting to about 3d., in the 
lower qualities of coal. The demand for coals for domestic con- 
ption is well sustained, and dealers have been able to maintain 
the advance of 6d. which they obtained two weeks ago. This ad- 
vance has not as yet affected the retail rates of household coals, 
The wholesale prices are :—For household serts, 8s. 6d. to 10s. 6d. 
ton ; steam, 8s. 9d. to 10s.; splint, 8s. 3d. to 8s. 9d.; Wishaw 
in, 7s. 3d. to 7s. 9d.; smithy, 13s. 9d. In the eastern mini 
counties the deliveries for the home trade have been large, an 
prices are well maintained, except in the case of 
they are not quite so good as was to be ex . 
the dethand for this sort has been specially good. 
in the shipping trade has to be noted at several of the east coast 
tal badiness has been considerably retarded by the disas- 
trous storms which have now i for a couple of weeks, 

In neither of the counties of Lanark, Ayr, Stirling, and Dum- 
barton have the miners as yet adopted any decided steps in further- 
ance of their demand for an increase of wages. The leaders of the 
men are for the t confining th ives to an agitation to in- 











ferers. Some portion of the premises and plant at the Neepsend | duce the miners to join the National Association, over which Mr. 
Gasworks were subm , a8 also was a portion of the hinery | Macdonald, M.P.. s. ides, but which is in its membersbip almost 
at the Hallamshire Steel and File Company’s premises, the wholly an ish institution. Federation of miners in tland 


Wicker Tilting Forge, the Tower Wheel, Samuel Osborne and 
Co.’s works, and many other large manufactories. The river 
Sheaf also overflowed, and did no little damage at the cutle 
manufactory of Messrs. Thomas Turner and Co., Suffolk-road. 
At the Brightside Steel Works—Messrs. William Jessop and 
Sons—the flood broke down a wall suddenly, and —- the 
yard and premises caused one of the furnaces to explode. ere 
was little nai od done. At the Phenix Bessemer Steel Com- 
x be Works, between Sheffield and Rotherham, the men on 
esday night were about finishing a six-ton “blow” when 
hey were warned that it would be better to md work, as the 
waters were rapidly rising. The men determined to pour out into 
the moulds, in the cdurse of doing which an explosion ensued. It 
shook the whole neighbourhood, but fortunately caused no per- 
sonal injuries. Many of the collieries in the district were tem- 
ly inaccessible on the Thursday, owing to the pit hills being 
surrounded yd water too deep to be passed through, not to 
mention the fact that numbers of ths miners were separated 
from their P . -wes of employment by takes of water. The 
Buse olliery, Sheffield, was inundated in its worki 
to the‘depth of 3ft. or 4ft., andthe men were unable to pursue their 
o avocations for two or three days. The Denaby Main pit, 
near Mexborough, is also said to have been flooded from the 
surface, altho the water was promptly got rid of. The Nunnery 
Colliery, near Sheffield—always what is termed a “ wet” pit—was 
inundated toa t depth on Saturday, and the men had to abandon 
their s last-mentioned colliery is fitted with pumpi 
appliances of the most powerful description, so that the Mepth of 
water has rapidly been diminished, being now only some 20ft. over 
the flat plates; the engines are capable of lifting 3000 gallons per 
minut? to a vertical height of between 330ft. and 340ft. The 
tr tions of the week have been on a limited scale. 
Some brands of ordinary pig iron are easier, but in other instances 
no material reduction en announced. Local pig iron is 
y at the current quotations made known at the beginning of 
the month. In certain ified brands of hematite pig iron a 
little renewal of firmness in prices is visible, in fact, at least one con- 
cern —— productions 2s, 6d. per ton up. Maryport hematite No. 
3 is 72s. 6d., or 2s. 6d. dearer; No. 4, 72s. 6d.; mottled and 
white, 72s. 6d.: Bessemer, No. 1, 80s., 2s. 6d. ad 
77s. 6d., a rise of 2s. 6d., and No. 3, 75s., all less 2 
cash, or otherwise usual terms. Millom Bessemer, No. 1 is 80s., 
No. 2, 77s. 6d.; No. 3, 75s.; ordinary No. 3, 75s.; No. 4, 74s., No. 
5, 75s.; mottled 80s., and white 75s. all per ton on four months’ 
bill, with the spare discount for prompt cash, 
nt or factured iron there is little or no appreci- 
1 nge in prices or in the amount of business doing, the latter 
being still small and of a ious description. The brass 
foundries are pretty well engaged, particularly such of the pri ipal 
concerns of this class as have the exclusive right of mani acturing 
patented articles in — request, or prescribed by gas and water 
oe rules, e works and plant of the Phoenix Bessemer 
Steel Company near Sheffield have been purchased by Mr. Steel, 
well known as one of the “leviathan ” tors on the turf, for 
the sum of £37,000. It is said that Mr. Steel, who lives at 
Sheffield, has a practical partner in the transaction, and that he 
has purchased with a view to handing over the works to his son as 
soon as that youth shall have reached manhood. ‘The unfortunate 
shareholders will lose everything, and will have a further sum of 
£10 per share to Pe 3 the creditors, on the contrary, will get some- 
thing like 8s. or 10s. in the d. The works are capable of pro- 
ducing 50,000 tons of steel ingots annually and 800 tons of steel 
rails weekly. The coal trade remains quiet so far as many kinds of 
manufacturing fuel is in question, but there is a somewhat vivacious 
| for h hold coals, which will in all probability be ad- 
vanced in price on Monday next. Steam coal is at present steady, 
< = = gas —_ but . = cases prices rg shortly become a 
if er. Coke is in fair uest, but is unchanged in 
price at 17s. 6d. to 25s. per ton Erect ' " 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

DvuRING the past week the warrant market has been quiet and 
steady, with a good business, as matters have been goi Vor some 
= Friday’s = ot ngs ta cash and Gos. 9d. one 
month o an ese quotations ruled throughout the day. 
On M y the market was also quiet and steady, with Cases 
at 60s. 4$d. cash and 60s. 6d. fourteen days fixed; whilst on 
Tuesday business at the figures of the ious day, and 
declined to 60s., aft improvi to 60s, 3d. cash, which was 
nominally the closing quotation of 


day, there being no busi- 





is discou: , and the men are counselled to join the National 
Association, because ~ _ the on unions bgt pene up _ 
time of trouble, through the members wishing to ge on 0 
the funds, Inorder to giveanideaof the ti Shieh deputat 
meet with who go to employers requesting higher wages, I shall 
note in the briefest form one or two replies given to members of a 
deputation who reported progress to a meeting of miners held a few 
days ago at Galston, Ayrshire. One employer said it was he who 
should ask the men to let him have the work for less money in the 
present very backward state of the market; another said he could 
not give an advance as he was losing money every day, and had a 
mind to close his pits altogether; and a third said that, so far 
from being able to give a shilling, he was not able to afford a penny 
extra. A motion was made to bring out a works on strike, in order 
to test whether the employers could give 6d. advance or not, but 
this 1 was rejected. The of men in union in this 
district is rapidly increasing. . 

A conference has taken place between representatives of the 
miners and their employers in the county of Fife, which was called 
by the latter in order to ascertain whether the idle day the men 
have every week could be set aside. The employers urged that 
they sustained a considerable amount of loss through the men not 
working six days a week, and also pointed out that they were 
themselves the losers im the matter of Not being 
authorised finally to settle the question, the delegates of the men 

to ‘ 











P the subject to their constituents, and report to 

. Connal, secretary of the Fife and Clackmannan Coalmasters’ 
Association. I understand it has been resolved to take the vote 
of the men on the subject, and abide by the decision of the 
majority. 

Last week I mentioned that a proposal to provide a Coal 
Exchange for Glasgow had been taken up by a number of the lead- 
ing coalmasters. The matter has in the meantime been referred to 
an influential committee, who, after making requisite inquiries, 
will report to a future meeting. A suggestion has been e that 
the Exchange should be li agh t date builders 

tractors, shippers, &c., in addition to gentlemen engaged in the 
coal trade, and the committee, it is understood, will give this pro- 
posal every consideration. 

















WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


At last the South Wales Board of Conciliation have met. The 
first meeting was on Tuesday, at the Royal Hotel, Cardiff, when 
preliminary matters were , and on Wednesday the joint 
members of the sliding scale committee met in due order. It is 
yet early to record the acts of the board, as there are several minor 
matters to be discussed previous to the real earnest work of the 
members, such as the withdrawal of Messrs, Vivian and Mac- 
donald, and the wish nee ge wr Serer seat totic 
a secretary, and full publicity i 

The floods have not done much mischief in the Welsh districts, 
and most remarkable to state, the mountain 
instance been spared : this is due to their solidity, 
by long and bitter experience. At the Forest of Dean, however, 
the weather has acted with more. severity. The Flour Mill 
collieries have been flooded, and all the men wn out of - 
ment, and in consequence of this stoppage the tin plate works at 
Parkend have been stopped also. On Wednesday it was announced 
that the ‘‘Brook-all-ditches” Colliery had been stopped on account 
of the slackness of trade. f dod at vr 

In South Wales and amongst the Monmouthshire districts the 
coal trade continues fairly prosperous, though the demand is not 
equal to the output, as we can see ata glance in the neighbour- 
hood of the port at Cardiff. The sidings are li blocked, and 
still the shipment is by no means inconsiderable. e falling off 
in the London trade, and in the inland trade generally, continues, 
trucks are slow in coming to pit, and the large collieries are idle 
every other day in many of the colliery districts, Prices remain 
the same. 

Owing to some defect in the machinery, the fine new pit at the 
Navi en, known as Harris’s, was flooded a few days ago. 
men bed teuched upon. a fine vein of coal just before the accident. 
Though the depression in the coal trade is chiefly owing to the 
great competition existing, and the inevitable result is lower prices, 
there is no lack of interest shown in new speculations. Atten 
is being directed to the re Valley and the district around 
Llantrisant, and several virgin takings are in the market. I 
should counsel caution as regards some of them, The seams first 
obtainable are, of course, the house coal measures, and for these 


tion | strong en 





the demand has been principally by the ironworks. At the present 
pensions the Welsh iron trade b practically nowhere. Even if the 

works were in good force, the transit from the Ogmore Valle: 
to the nearest peint would make the coal too dear; an 
if the coal was wanted for use on the opposite coasts of 
Devon and Cornwall, the port is too distant and shipping 
facilities too inadequate. these days of minor ea iteltatee 
when hosts of men at Manchester, Birmingham, and London 
are wishful to invest their £500 or £1000, it is well to counsel dis- 
cretion. There are hundreds of acres of splendid mineral - 
perty in Wales which are of little value, on account of insufficient 
railway and port facilities, and they must wait development for 
a time. 


New railway stations are to be built forthwith on the Great 
Western Railway at Cardiff and Landore; the estimated cost of 
the latter is to £10,000, Tenders will be sent forthwith 
from Cardiff. 


Ad a large audience of ironworkers at Ebbw Vale this 
Mr. John Kane said: ‘‘I do not want you to come into the 
union at the eleventh, and leave it at the thirteenth hour, but re- 
main in and form a substantial fund for future operations like other 
societies,” onynget which he enumerated that of the engineers, The 
agitation and furtherance of unionism amongst colliers, as 
well as iron workers continues to be made with spirit, but 
the measure of success following is small. 

Mr. Josiah Richards is leaving Ebbw Vale for the management 
of Messrs. Bolekow and Va ’s Works at Middlesbrough, re- 
cently held by Mr. Edward i Considerable feeling has been 
evoked by the disfranchisement of the Merthyr voters, the colliers 
and others who were employed by the parish authorities during the 
strike to break stones, and thus in the eye of the law became 
paupers and lost their —- 

‘a s Clark has disclaimed his intention of leaving Dowlais 
or' 

My latest news on the iron trade is a little more hopeful; 
orders are coming in more freely, especially for small consign- 
ments of rails and best coke bars. As regards the latter, one 
house—the College Works, Llandaff—has secured a full book, and 
is supplied with orders at an improved price for the next four 
mon 
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Epps’s CocoA.—GRATEFUL AND Comrortinc.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Eyps has provided our break- 

‘ast tables with a delicately flavoured beverage which may save us 

heavy doctors’ bills. It is by the judicious use of such 

oe of ‘Tet that a constitution may be gradually built up until 

h to resist every tendency to disease. Hundreds of 

subtle poe. apd floating around us ready to attack wherever 

there is a weak t. We may epee Senay 6 Satet enatt Be Teo: 

ing ourselves well fortified with pure b and a properly nourished 
frame.” —Civil Service Gazette.—[Advt. ] 
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LONDON BRIDGE. 

Tue proceedings of the Corporation of London in refer- 
ence to the widening of London Bridge, strongly indicate 
the unfitness of that ancient and unwieldy body to deal 
with questions of public improvement; a conclusion which 
must force itself convincingly upon every one that has read 
the proceedings and the talk—we will not dignify it by the 
name of debate—which characterised their meeting on the 7th 
of Oct., to consider the motion of Sir T, Dakin, urging the 
reconsideration of their previous hasty and ill-considered 
steps, the end of which was the rejection of that motion by 
the small majority of six, in a meeting composed of 108 
members, so that at the present moment we are, formally at 
least, committed to the carrying into execution of the mon- 
strous design proposed by the City architect, and which 
Mr. Gregory has been unwise enough to endorse with his 
name. ‘These corporate p ings from their very com- 
mencement, both in what they reveal and in what they 
suggest, give but a sorry prospect of what may prove the 
too probable result of intrusting to the Corporation even in a 
modified form the immense powers of a municipal council 
to be charged with all the public works of the entire 
metropolis, Fortunately, the meeting of Parliament is 
not now distant, and before very much mischief can be 
done we may hope and believe that the Common Council 
wi!l be taught that their real power over London Bridge is 
less than they imagine. i 

The House of Commons will surely not permit one of 
our noblest public monuments to be defaced by incongruous 
ulditions which, it is easy to show, if executed, would 
prove utterly useless with respect to their alleged object. 
We do not think it worth while to debate the question 
whether or not London Bridge be adequate for the traffic 
that at present manages to get over it, for we hold it obvious 
that any bridge has become inadequate for its wheel traffic 
as soon as it has been necessary to marshal the whole of 
this into two continuous double line processions moving in 
opposite directions. It is clear that in such a case 
the speed of the slowest vehicle, whether in the line of 
quick or of slow traffic, determines the speed of that entire 
line, and that in the absence of sufficient freedom of road 
or of clearance enough to pass the procession in any one 
line round a fallen horse or a disabled carriage, de- 
ranging or stopping for a greater or less time one of the 
other lines, must be often attended with much confusion 
and great delay. It was truly remarked by Sir T. Dakin 
that the existing crowding and confusion is most seen 
at the approaches and not upon the bridge itself, and arises 
from the measures necessary to marshal the wheel traffic 
at either end into two separate classes and lines of proces- 
sion, and yet to give room for the other two lines swarming 
off the bridge in the opposite direction. But what causes all 
this but the necessity for forming these processions / 
So the fault comes home still to the narrowness of the bridge 
itself, which is but 38ft. wide between the footways, and 
therefore barely sufficient to pass along four lines of car- 
riages, allowing 8ft. to each; a width too scanty for the 
safety of carters or for that of the police who have to 
occupy the centre of the bridge between the four lines. It 
is just the possession of ample clearance which avoids the 
necessity for dividing the traffic into quick and slow, or for 
marshalling processions at all, and which gives complete 
facility for every vehicle to divert its course and pass or 
let pass its neighbours, that constitutes the true test of 
adequacy in width of any bridge, and which may be seen 
by observing this condition in constant operation, so far, 
upon our two widest bridges—those of Blackfriars and 
Westminster. The fact is, London Bridge never was wide 
enough for the perfect accommodation of its traffic, as was 
apparent shortly after it was first opened, and it is a curious 
fact which has not been referred to so far, that the original 
design and estimates were for a bridge of only 48ft. in 
width, which it was deemed necessary to increase before 
the work was commenced to the existing width, and at a 
cost of £46,000 in addition to the first estimate, and, when 
the subsequent development of traffic such as we now see it 
was not even dreamed of. 

The problem of relieving the engorgement admits of 
being discussed in two different ways : shall we widen the 
existing bridge or can we divert a considerable portion of 
its tratlic, and cause that to cross the river at some other 
point and in some other way? Again, the question of 
widening may be discussed in two aspects,—the purely 
utilitarian and the wsthetic; and as regards the former we 
presume even the majority of the Common Council would 
admit that any proposed method of widening must come 
commended by the proof that it will be adequate at the 
very least lo the existing traffic—common sense would add, 
to the increasing traffic of several years yet to come. Now 
let us examine the project of Messrs. Jones and Gregory 
in this light. 

The bridge as it stands is 54ft. between the parapets, 
8ft. at either side in width consists of footpath, and the 
remainder, or 38ft., as already stated, of carriage way. It 
is proposed to patch on an iron structure of 11ft. in width 
outside the existing parapets ; upon this to form the future 
foot paths, each of 11ft. in width, to remove the existing 
footpaths, and thus increase the carriage way upon the 
bridge by throwing into it the whole width between the 
parapets. We are not quite certain whether it is intended 
to remove the stone parapets or not; if they are not to be 
removed, then not 16ft. but only about 13ft. will really be 
added to the carriage way, for there must be a raised curb 
of at least 18in. in width to be placed inside each stone 
parapet, so as to prevent wheels from coming into contact 
with it, and carters or others being crushed to death b 
such contact. Now, 13ft. added in width would be insuf- 
ficient to accommodate two additional lines of iages 
arranged in procession as at present, and it is obvious that 
permitting the of one line only, being necessarily 
limited to one duction, would be nugatory. If, however, 
it be intended to remove the present stone parapet so that 
the edges of the new or iron supported footpaths would be 
about 54ft. he then possibly 16ft. might be added to the 
existing roadway, and two additional lines of carria 
might just pass, having even less clearance than any of the 





four existing lines, which have an average of 94ft., and if 
the total width were merely divided amongst the six lines, 
each would have just 9ft. for carriage and clearance. Thus, 
after this addition, the traffic would have to be arranged 
in procession as at present, and practically there would be 
very little decrease in the confusion of marshalling it at 
either end, if indeed there should not be an increase of that 
confusion, and scarcely any appreciable increase in the rate 
of transit, which would remain still limited to that of the 
slowest vehicle in any one line, although a greater number 
of vehicles would pass per hour. The tangible value would, 
therefore, seem to be not much more than adding 3ft. to the 
width of each footpath, an addition quite valueless and in- 
suflicient, of which any one may become satisfied who has 
witnessed the rushing throng that morning and evening 
occupies the existing footpaths, which even if widened to 
double their existing width, would not afford more space 
than is adequate for safety and comfort. If, therefore, 
the project of Messrs. Jones and Gregory, estimated by 
them to cost £55,000—an amount which we believe would 
prove wholly inadequate—could be had for nothing, we 
should still conciude against it on the mere utilitarian 
ground that it must prove wholly inadequate to its pro- 
fessed end, even as respects existing traffic, to say nothing 
of future extension of that. Then as respects its esthetic 
aspect, we cannot conceive meng: more paltry, hideous, 
and certain to render our noblest bridge a bye-word and 
a laughing stock to all nations, than the pasting on upon 
its two massive and noble elevations, the meagre and in- 
congruous framework of iron designed by Messrs. Jones 
and Gregory. No architectural skill, however great, no 
engineering ingenuity, however refined, could patch on 
upon this grand and simple granite structure any form of 
cast iron outrigger that must not destroy the impressive 
grandeur of nunie’s work, and thrust upon the eye 
in its place this wretched after-thought. But if we 
were seeking for the most objectionable of all forms in 
which to produce this excrescence, we could not go beyond 
that chosen. The arches of the bridge are true ellipses, 
with lofty vertical semi-axes. The meagre, and, as they 
would necessarily look by mere contrast, attenuated iron 
arches which it is proposed to spring, from pier to pier, 
above them, are flat circular segments, and nothing could 
remove the distressing effect to the eye of good taste pro- 
duced by the near contact of these incongruous curves. 
Sophistry has been resorted to on the part of some of the 
»romoters to screen this defect, and both Perronet, in the 
oridge of Neuilly, and Telford, in the Dean and Pathead 
bridges, near Edinburgh, have been adduced as giving 
precedents for this incongruity of curves. In the Neuilly 
Cites, Perronet, on true hydraulic principles, tapered or 
bevelled off the haunches of his archesas they approached the 
faces of the bridge to admit a better discharge of flood waters, 
so thatthe meetingline of the tapered baunch with the face of 
the bridge is a circular segment having a common tangent 
with the upper part of the curve of the arch not far from 
the crown, at either side of which these arcs emerge, so 
that the upper part of the arch isa curve bounding in 
common that, and the tapered haunches which coincide in 
such a manner that there is no eyesore. But the arches 
of Neuilly are not ellipses or other binominal curves, but 
consist of circular segments struck from seven centres ; it 
is, therefore, not a case in point, nor is there the smallest 
resemblance between the bounding curves presented by 
the masonry, and by nothing else, and conjoining into one 
at the crown of each arch, and that presented by a flat 
segment of iron placed outside the masonry and many feet 
above the crown of the arch, with whose curvature that 
of the iron rib does not coincide anywhere. Again, in the 
Dean and Pathead bridges Telford carried the footways 
upon flat circular segment arches outside and above the 
faces of those arches which carry the roadway. But the 
latter arches are also segments of circles, though of smaller 
radius ; there is, therefore, no incongruity between the 
two curves, or between diverse materials, hence neither 
is this a case in point, and its being adduced is 
the more unfortunate, as we have geod reason to 
believe, upon the authority of one of Telford’s deceased 
lieutenants, that this construction was an afterthought 
to which he was obliged to resort — before the 
execution, however, of any portion of the work—as the 
least expensive mode of widening out these bridges, which, 
as originally designed, were deemed too narrow. The cast 
iron arches which Telford was compelled to patch on to 
the old bridge of Glasgow in order to widen its roadway—a 
case which has not been adduced—would have been a case 
nearer in point, but here both the original stone and the 
added iron arches were of small span, and both of circular 
curves, and deformity was of little importance as compared 
with mere utility. Could Telford himself return to give 
his opinion on this London Bridge patchwork, he, though 
a man not naturally endowed with much good taste for 
architectural form, though eminent for judgment and con- 
structive skill, would be amongst the foremost to denounce 
this desecration of his a9 contemporary’s work. 

Our voice must ever be against altering this grand monu- 
ment of John Rennie’s genius, and of the executive skill of 
his son and successor, the late Sir John Rennie, names 
which every Briton should be proud of and reverence by 
respecting the work of their hands—a work so grand that 
it has become a world’s possession, and one which Sir John 
Rennie always, during his lifetime, steadfastly opposed 
being meddled with in any way, though mn: pro- 
jects far better than the present were brought before him 
during his lifetime. Probably a time not very distant 
may arrive when the widening of London Bridge may 
become inevitable. Whenever that shall happen let the 
widening be at least effectual for then and for all futurity. 
For this, nothing short of doubling the existing width 
would be adequate, and as there is a distance of more than 
100ft. between Fishmongers’ Hall and the line of the 
Adelaide buildings at the north end, and at the southern 
end between the warehouses is rather more, so such enlarge- 
ment.in width is possible without any enormous expendi- 
ture for new approaches. If the bridge should ever be thus 
widened by adding on to both the up and down-stream 


sides, it can scarcely be done except in iron for we presume ' 





that few engineers could be found willing to hazard the 
safety of the existing structure by patching on to it, at 
both sides, narrow but ponderous strips on design of 
the existing bridge, involving, as they would, an enormous 
expenditure and prolonged obstruction. But if such 
additions were executed in iron, though the great outlines 
might be bold, massive, and in keeping with those of the 
existing structure, the result would be tantamount to the 
destruction of the existing bridge, which would be encased 
and coffined in iron, and for ever hidden from view. It 
would be conceivable, however, that the widening might 
be effected by constructing upon the up-stream side 
a new granite bridge upon the exact lines of the 
existing one, but upon an entirely distinct foundation, 
and if a space of 30ft. or more were left between the 
adjacent flanks of the new and the existing bridges, and 
the former were founded much in the same way as that 
adopted for Blackfriars Bridge by Mr. Cubitt, little or no 
danger need, we think, be incurred as res Rennie’s 
work ; and, when completed, the space between the two 
bridges might be floored over so as to present one grand 
platform. ‘To this, however, the objections still remain as 
to expenditure and obstruction to navigation, besides 
which Fishmongers’ Hall and all the buildings up to 
Cannon-street, at the northern end, and a large pile of 
warehouses and other buildings down to the railway 
viaduct, if not further, at the southern end, would have 
to be swept away, in order to make the necessary 
approaches. 
Lhese are pear. but we do not suggest any one of 
them as needful or advisable, during the present generation 
at least. Several sites have been suggested for a new 
bridge to be constructed somewhere between Southwark 
Bridge and London Bridge, and the improvement of 
Southwark by widening its roadway, a design for which, 
by Mr. H. Carr, C.E., has for some years been before the 
corporation, and the improvement of its present steep 
and inconvenient approaches—which are by no means 
such as John Rennie originally intended for that bridge— 
has also been many times proposed as a means of diverting 
some of the traffic and relieving the pressure upon London 
Bridge. We feel satisfied, however, that very little could 
be effected in this way by any bridge sithated above 
London Bridge. The diversion of any portion of the 
traffic long established over any ancient bridge, especially 
one in a great city which has had both its approaches and 
its habitual traffic traditionally determined by innumerable 
and often scarcely discernible circumstances, must always be 
a delicate, difficult, anddoubtful problem. We cannot coerce 
the stream of traffic at the will of police regulations. We 
may build a new bridge, but the old proverb comes to 
mind—we may bring the horse to water, but who shall 
make him drink? Traffic will, in the end, follow that 
course which convenience, habitude, or even caprice have 
made familiar to the passers, and we believe there are very 
few indeed of those who now use London Bridge who 
would voluntarily take any new route across the river 
higher up. 
It has been pointed out many times that a very 
yroportion of the wheel traffic at least which now crowds 

ndon Bridge comes from the districts to the eastward of 
a line drawn north and southward over the bridge itself, 
swelling the tumult of the approaches by Tooley-street 
upon the south, and by Thames-street and Tower-street on 
the north ; and that the existence of another bridge some- 
where, but not too far down the river, if constructed of 
large width of roadway, with easy ients and good 
approaches converging from many leading thoroughfares, 
might be made to offer every inducement for diverting a 
considerable proportion of the traffic now ing over 
London Bridge. We believe it would, and that the con- 
struction of such a bridge is, in fact, the best solution of 
the problem before us, and the one which ought to be at 
once systematically studied with a view to its prompt 
commencement oa execution. 

The tendency of every city situated upon the est of 
a navigable river is to extend its borders seaward. How 
vast have been the extensions of London in this direction, 
even within this century! It is, therefore, inevitable that 
sooner or later London Bridge must cease to be the lowest 
upon the Thames. We may as well, therefore, boldly and 
at once grapple with that problem, formidable and expen- 
sive as no doubt it will be, which will be forced upon us 
ere long by necessity. It will require far more mature 
study than we can at all pretend to have given the subject 
to decide upon the best position for such a bridge, and one 
element in the choice might be made more clear should it 
be found practicable to analyse the wheel traffic now pass- 
ing over London Bridge for some limited time, separating 
it into the varied whereabouts from whence it converges. 
Se far as the facts are at present before us, we are disposed 
to think that somewhere a little to the eastward of the 
Tower might prove the best site, and that Rotherhithe is 
too low down for present necessities at least ; and this view 
is in some degree supported by the fact that the Thames 
Tunnel of Brunel never succeeded in attracting a traffic. 
This, however, no doubt, arose from the inconvenient and 
laborious access to it, and from the other inconveniences of 
dark and subterranean ways which have made tunnels 
under all circumstances things to be avoided. If we want 
to entice traffic to take a new route, we must not only give 
ita short -and convenient ene, but superadd whatever 
reasonable luxury, if we may so express it, as daylight, free 
air, and broad and easy thoroughfares can confer; and 
these objections seem to us conclusive as to any project for 
relieving London Bridge by means of a tunnel wheresoever 

laced below bridge. Assuming, then, the site chosen to 
somewhat eastward of the Tower, we do not think that 
the difficulties, objections, and opposition which will have 
to be encountered from the owners of river-side ape 
or others, and which now in their ill-defined and uncon- 
sidered state crowd into the imagination like the figures 
and portents of an ugly dream, would prove when analysed 
as formidable as they are wont to be imagined. The river 
extremity of Little Tower-hill, bounding the Tower to the 
eastward, is situated, taking in the line of the stream,about 
48 furlongs below London Bridge, and the river is here 
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about 850ft. in width. The surface levels at some points at 
the northern end of Little Tower-hill are 38ft. above 
ordnance datum. On the Surrey side of the river the 
yround is low, not exceeding, perhaps, anywhere 15ft. A 
ridge might here be constructed with a level soffit 45ft. 
or thereabouts above the level of high-water, in three 
spans, the centre one being 500ft., and the two lateral ones 
from 150ft. to 200ft. each, the two supporting towers 
being either of masonry or cast iron, aud which should 
have a clear width of roadway of at Jeast SOft. for carri 
The approaches would be easy upon the northern side, 
Little Tower-hill being widened, and either existing streets 
widened or a new street made intersecting the great present 
lines of thoroughfare, having a general east poh wan direc- 
tion. Indeed, the Minories is a broad street almost in the 
line proposed. At the southern side a larger amount of work 
would be necessary for the approaches, which, carried upon 
vaulting, would have to ramp down about 45ft. to the 
average level of the Bermondsey district at a declination of, 
say, 1 in 30 for a length of about 450 yards. But in this 
manufacturing district the vau!ts thus obtained would 
return a considerable revenue in rent. In connection with 
the northern pier or tower of this bridge might be con- 
structed a commodious floating landing stage, to which 
cross-Channel and other short-passage steamers, such as now 
huddle up in the inconvenient corner close to London 
Bridge, might land and take in their passengers, who, 
with their baggage, might be placed on board special river 
steamboats that would “bring them from or land them at 
any landing-place up the river, even as far as Chelsea. A 
bridge thus constructed would permit the uninterrupted 
passage of steam or other ships not ing masts or 
unnels rising more than 40ft. above the level of high- 
water, and we apprehend that the number of vessels at 
present in the habit of coming up to London Bridge, and 
having top hamper more lofty than this, must be very 
small, and such as have more lofty standing rigging must 
thenceforth either lie below the Tower bridge, or by the 
Act of Parliament authorising its construction be obliged 
to adapt the height of their rig to the altered circumstances, 
just as the “flats” which at present navigate the river 
above London Bridge have adopted the expedient of rising 
and lowering masts. We do not attempt to enter upon 
any details of construction of this bridge, which would 
consist of three main lattice girders, and, in proportion to 
its size, need not be by any means an expensive structure, 
the centre span being built together in place with the aid 
of a timber “ horsing ” placed on piles, rising to the neces- 
sary height, and temporarily occupying the centre of the 
span. A bridge situated and constructed as we have thus 
indicated, besides being in many other respects a great 
public benefit and convenience, would, we believe, really 
divert a very large portion of the heavy traftic from London 
Bridge, and probably render it unnecessary to make any 
alteration therein for a very long future period. Were we 
absolutely free to choose another site for this bridge, it 
might, perhaps, be with advantage placed a little farther 
down ; but the St. Katherine and London Docks present 
too serious difficulties to finding any site until we get east- 
ward of the latter, which would bring the bridge much too 
far down the river, and would compel the raising of its 
soffit to the inconvenient height necessary to let pass the 
large classes of masted vessels which frequent these docks. 
A good deal has been said recently as to the feasibility of 
relieving London Bridge of a large portion of its rolling 
traffic by the construction of several steam ferries lower 
down the river, suitably prepared for the transport of 
wheel carriages, laden or empty, and their horses, the 
construction of one of which ferries has actually been 
commenced. To this project we entertain no hostile feel- 
ings, but, on the contrary, wish it may prove a success. 
In that event it would be difficult to convince us that any 
number of such ferries would produce any sensible effect 
upon the traffic over London Bridge, even supposing the 
mechanical arrangement for the embarkation, transit, and 
debarkation to be such as wholly to overcome the many 
inconveniences that seem to us inevitable to such a 
method of crossing. We cannot hide from ourselves, how- 
ever, that the difficulties and inconveniences to be encoun- 
tered, notwithstanding the perfect engineering skill that 
may be brought to bear upon them, may prove such as to 
prevent the establishment of anything like a paying traffic, 
which would alone insure the permanent existence of such 
ferries. The Thames is not, like the Elbe or the Rhine— 
where these contrivances do succeed after a fashion—a 
nearly unencumbered river and out of reach of tide. These 
large steam ferry boats of 42ft. across the paddle-boxes, 
though only a little more than 80ft. in length, cannot but 
be unhandy to steer and manage, and be impeded by the 
immense up and down-stream traffic, which they must cross, 
broadside on, and impede it in return, and hence be liable 
to serious accident by collision. Neither the owners of 
valuable merchandise, in vans drawn by valuable horses, 
nor the drivers of these, responsible for their masters’ 
property, will relish encountering the risks, delays, and 
many inconveniences which must always attend the getting 
on board and again out of these boats, approached by 
movable platforms, varying in level to an extent of more 
than 20ft., to meet the rise and fall of tide. In addition 
to all this there is the invariable prejudice against the pay- 
ment of tolls, the scale fixed for which, as reported in the 
daily papers, seems to us prohibitory, though perhaps 
necessary to render probable a profitable return. 

Should theseferries become an established success they will 
no doubt be of considerable public convenience, but let us 
not be deluded by the notion that they form any element 
in the problem of relieving the engorged traffic over 
London Bridge, for the solution of which the only proper 
and effective method seems to us to be the construction of 
a new bridge lower down the river. 


Various systems of compounding old beam engines are, no 
doubt, well knewn to our readers, We illustrate this week an 
arrangement which is novel to us, and ap 
excellent features. It has been applied by M 
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and Son, Victoria Foundry, Batley, to several engines, with 
marked success. One good feature is, that the length of stroke 
in the high-pressure cylinder is greater than that of the old 
cylinder. A smaller piston and less straining on the foundations 
results, and the advantage is particularly prominent when the 
beam of the engine to be altered is weak 

The plan was first applied by Messrs. Bagshaw to an engine 
very short in the beam. The cylinder was 234in. diameter, and 
3ft. 10in. stroke. The new cylinder was 13in. diameter, and 
4ft. Sin. stroke, and the speed of its piston was 513ft. per minute. 
Excellent results followed. The foundation, before in a shaky 
condition, was much relieved, and the engine was sometimes run 
without caps on the beam centre pedestals. 

Our engraving shows an engine thus altered. The arrange- 
ment appears to us to be one of the most satisfactory yet devised 
for compounding old engines. 








Apvices from Berlin state that the ate mineral produc- 
tion of Prussia during 1874 was abil at 429,602,526 marks, 
against 459,166,028 marks in 1873, showing thus a decrease of 
value amounting to 29,563,500 marks. This decrease is attributed 
to the alloy of —— in the iron ores extracted, which unfits 
this metal for the manufacture of Bessemer steel rails, 


Fritxs Coat Currer.—The well-known coal cutting machine 
patented by Messrs. Frith and North has just formed the subject 
of a petition to the Queen in Council. The question whether the 
letters patent should be prolonged or not was considered by the 
Judicial Committee of the Privy Council on Wednesday. Mr. 
Aston, Q.C., and Mr. Carpmael, appeared for the petitioners, and 
Mr. Bowen offered no opposition on the part of the Crown. For 
the petitioners it was shown that great opposition had been 
shown by colliers to the machine, and they even gone to the 
extent of offering up prayers at local prayer meetings for its con- 





fusion, 1 y the j s had not been sufficiently 
remunerated. The committee took this view, and prolonged the 
patent for seven years, 


A Roya BARGE. Messrs. C. and A. Burgoine, boat 
builders, Kingston, have just built a royal barge, which is to be 
stationed at Virginia Water for royal use. The vessel is 32ft. long 
and has a 6ft. 2in. The interior is mahogany, grained to 
represent walnut, and the exterior teak, painted white, with scroll 
work in gold. The inside hangings are of mn silk, with gold 
mouldings, the panels being adorned with rich carvings represent- 
ing rose, shamrock, and thistle. The back board bears the royal 
arms beautifully carved in mahogany. Over the state-room is a 
green silk canopy, with elliptic top, supported by six fluted columns, 
each having an ornamental base. On the gunwales of the barge 
are large brass dolphins, whose curled tails form convenient row- 
locks. The figure head also consists of a dolphin, carved in 
mahogany and etched with gold. A brass serpent tiller is fixed to 
the rudder, which has an ornamental head, 


Tue Lapour Market IN Victoria.—The Melhourne Argus for 
6th October gives the following report on the labour market :— 
‘* There is no improvement in the labour market since last month. 
The demand for ordinary labour in the country is increasing as the 
spring advances, but the very unfavourable state of the weather 

ed a great deal of work. As the Victorian sheep 
farmers get to work at shearing, there will be a t demand for 
labour. The sheep shearing has commenced in Riverina, and 
many shearers have gone to that district. The sewing machine 
factories are still alee short handed, and with very little pros- 
pect of any improvement for some time to come. The boot making 
trade is duller than it has been for a long time past, and very few 
of the factories are working with more than a quarter the number 
of hands usually employed in busy times. The metal trade is also 
very dull, and there are many men out of employment. The 
building trade is less brisk than it has been for several years, and 
in this trade alse there are many men unempleyed. This is always 
a slack time in building, and an improvement is looked for as sprin; 
advances. Second-class house servants are more readily obtainec 
than they have been for some time past, but really good domestics 
are still very scarce.” 

ToOUGHENED GLass.—The Ingegneria Civile e le Arti Industriale 
gives the following account of a series of experiments that were 
made recently at the Engineering School, at Turin, with M. de la 
Bastie’s toughened glass. The plates of glass were supported on a 
frame 0°145 x 0°105, placed in a perfectly horizontal position. 
First experiment: A piece of ordinary untoughened glass three 
millimetres in thickness broke by a weight of 100 grammes being 
dropped upon it from a — of sixty centimetres. Another 
piece of common glass two and a-half millimetres thick was broken 
with the same weight falling from a height of fifty centimetres. 
Second experiment: A piece of tempe: glass two and a-half 
millimetres in thickness was experimented upon with the following 
results :— 


Results. 


Weight. Height of fall. 
oo ae OE we 


100 grammes .. Resisted. 
_ . OTD is co ce oe — 
— i. a ee - 
~ SOD co co ce of _ 
i 23 .. .« - 
_ 3°00 Broken. 


Third experiment: Piece of tempered glass four millimetres in 
thickness, treated in same way, with same weight :— 


Height of fall. Results. 
3°00 ds Ob ow os te 60 Se “es Resisted. 
3°50 rae a a oe ee a =~ 
410 eee ae ee ee . _ 
Cy reer oo ee Broken. 


—- experiment, with piece of tempered glass four millimetnes 
thick :— 


Weight. Height of fall. Results. 

200 grammes... .. «© «» -- 100 .. .«. Resisted, 

- eo ee ce 0 1530. _- 

— 200 . 

—- 2500. _ 

— 4°00 _ 

—_ oe 3°50 _ 
500 grammes .. 1°00 _ 

- 1°25 _ 

- BVO se ec se os _ 

- 200 .. .. «+ oe Broken. 


Fifth experiment : A piece of glass two millimetres thick, eight 
centimetres in width, and supported only from ends, and 0°105 
apart, resisted a weight of 100 grammes falling from a height of 
one metre, and broke when increased to 1°50. Another piece of 
glass thirty millimetres in width and 160 millimetres in length, 
placed on supports 145 millimetres apart, gave the following results 
with a weight of 100 grammes ;— 


Weight. Height of fall. Results. 
100 grammes .. +o ve es WE oe os Resisted. 
— pais sduewel ae Ne: MEE lea” som v0: iad 
-- ‘a. as tiem oe. ee ee ee ey OO -- 
os oe ‘els ce” bese Ee 40 _ 
_ 2°00 Broken. 


In each experiment it was found that the glass was not fractured 
as would be the case with ordinary glass, but was reduced to fine 
and pieces, showing clearly that the glass, in the process of 
toughening, undergoes a complete change in its molecular structure. 
Several watch-glasses thrown toa height of two to three metres 
fell on the brick pavement without breaking. Other experiments 
were made for the pw of testing the resistance of toughened 
glass to the action of intense heat and to rapid variations of 
temperature. A glass cup was exposed to the direct action of 
several flames of gas, and ahter betes bonted to a high temperature, 
and plunged into a mass of snow, resisted perfectly this test, 





INSTITUTION OF CIVIL ENGINEERS, 


THE council of the Institution of Civil Engineers invite commu- 
nications, of a complete and comprehensive character, on any of 
the subjects included in the following list, as well as on other 
analogous questions. For approved original communications, 
the council will be prepared to award premiums, arising out of 
special funds bequeathed for the purpose. 

1. On the flow of fluids, liquid and gaseous. 

2. On portable apparatus for gauging the materials, and for the 
expeditious mixing of large quantities, of Portland cement con- 
crete, 

3. On the value and strength of the different materials used for 
making concrete ; with experiments on the proper proportions of 
the various ingredients, and of the water, whether salt or fresh, 
produce the st t mixture. 

4, On the application of steam machinery for excavating and 
the cost as compared with hand labour. 

5. On stone-quarrying and stone-working machinery. 

6, On the manufacture of cast and wrought iron and of steel of 
various qualities ; on the effect of the admixture of foreign sub- 
stances ; and on the experimental tests by which the quality may 
be ascertained, 

7. On the process of forging by steam hammers and other per- 
cussive machinery, and by the hydraulic press. 

8. On the effects of pressure on cast steel in the mould. 

9. On the results of experience in the recent extended use of 
steel in mechanism and in works of construction. 

10. On the alteration in the condition of metals caused by use 
or wear. 

11. On the best mode of uniting steel and other metalsemployed 
in construction and in boiler work, and on the effect of the 
operations of punching, drilling, and riveting on such metals. 

12. On the construction of warehouses and other buildi for 
storing goods, with the special view of resisting fire, and on the re- 
lative merits of brickwork, iron and timber for that object. 

13. On the construction of street tramways, the best means of 
adapting them for the conveyance of passengers and goods, and of 
preventing injury and inconvenience to other carriages travelling 
on the same roads, 

14. On modern methods of constructing the foundations of 
rie On the d Mm b 1 

5. On the design, generally, of iron bridges of ve e span, 
for railway traffic. shia: 

16. On the comparative merits of European and Americar 
wrought iron ae 

17. On canal locks, inclined planes, and other modes of over- 
coming differences of level on can 

18. On dock gates and caissons, including a description of the 
requisite external and internal arrangements, with recent practical 
examples, 

19, On percussive and other rock drills. 

20. On the appliances and methods used for tunnel driving, rock- 
bering, and blasting in this country and abroad, with details of the 
cost and of the results attained. 

21. On railway rolling stock capacity in relation to the dead 
weight of the vehicles. 

22. On the best mode of testing iron and steel rails for 
railways. 

23. On the water supply of towns, including a description of 
the sources of supply, of the different modes of storing, collecting, 
and filtering water, of the various incidental works, of the 
distribution to the consumers, and of the general practical 
results. 

24, On the constant service of water supply, with special refer- 
ence to its introduction into the metropolis, in substitution for the 
intermittent system. 

25, On the various modes of dealing with sewage, either for its 
disposal or its utilisation. 

26. A history of any fresh-water channel, tidal river, or estuary— 
accompanied by plans and longitudinal and cross sections of the 
same at various periods, showing the alterations in its condition- - 
including notices of any works that may have been executed upon 
it, and of the effect of the works. 

27. On the relative value of upland and of tidal waters in main- 
taining rivers, estuaries and harbeurs 

28. On the different systems of river and canal towage. 

29, On improvementsin theconstruction of furnaces, and on com- 
bustion. 

30. On the construction of steam boilers adapted for very high 

pressures, 

31. On the best practical use of steam in steam engines, and on 
the effects of the various modes of producing i ti 

32. On the results of experiments on steam jacketing. 

33. On the modern construction of marine engines, having 
reference to economy of the working expenses, by superheating, 
surface condensation, high-pressure, great expansion, Kc. 

34. On the construction of portable steam engines, or other 
motors, of very light weight, suitable for light boats, aerial 
machines, <c.; and on condensing with air. 

35. On the relative cost of the conveyance of coal by rail and b: 
steamer, and on the best mode of loading and unloading to diminish 
breakage. 

36. On the various descriptions of pumps employed for raising 
water or sewage, and their relative efficiency. 

37. On the employment of wind or water asa motive power, 
their relative advantages and disadvantages compared with steam 
power, and the motors most suitable for utilising them in the best 
manner. 











38. On the use of gas as a motor. 

39. On the best methods of removing grain in bulk from a ship 
to a warehouse, for distributing in the warehouse, and on the 
various modes in which grain is stored in bulk. 

40. On the manufacture of mineral oils, and the lamps best 
we for their consumption in dwellings and lighthouses. 

41. On the output of coal in the United Kingdom, as compared 
with that of other countries, illustrated by statistical tables, plans, 
and diagrams, showing where coal is produced, and where and how 
it is consumed. 

42. On the sinking to, and machinery applied at, deep coal mines 
(in Saxony, for instance) with a notice of the modifications neces- 
sary in future coal mining operations suggested, or indicated, by 
the working of deep sinkings. 

; a the ventilation and working of railway tunnels of great 
ength. 

44, On compressed air as a motive power, particularly as applied 
to machinery in mines and to | itves in t ls, with some 
account of its application on the Continent ; and generally on the 
methods of transmitting force to distant points, including details 
of the existing systems of rope transmission. 

45. On the dressing of the ores of lead, copper, zinc, and tin, b 
any other process than that of water, and on the smelting of suc 
ores, with details of the results and cost by different methods. 

46, On the washing of small coal, and the manufacture of coke 
and of artificial fuel. 

47. On heavy and light wood working machinery. 

48. On pneumatic telegraphs, and on pneumatic despatch tubes, 
designed with a view to economical working, and to the attainment 
of high speeds in long lengths of pipe. 

49. On recent progress in telegraphy, including a notice of the 
theoretical and practical data on which that progress has been 
based ; with some account of the improvements in the construction 
of land and sea lines and in the working instruments, 











- WAGNER has obtained for his new work, which is to be brought 
out at the opera house of Beyreuth, the assistance of the greatest 
machinist of Berlin to mane uncommon automatic effects, as 
— wild animals, including a dragon, are to appear moving on 
the stage, 
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RAILWAY MATTERS. 

Tue Northern Railway Company of France has purchased from 
M. Phillipart the railway from Lille to Valenciennes, 

A New express train from and to Brighton began running on the 
1st of November; the train includes a Pullman’s car, and the run 
is made in an hour and ten minutes. 

Mr. Junanp Danvers, Government Director of Guaranteed 
Indian Railway Companies, of the India-office, is about to depart 
for India on business connected with his department. We hear 
that he embarks at Brindisi on the 12th inst. 


THE valuation of the road-bed of the Virginia and Truckee Rail- 
road, for assessment purposes, is 000 dols, per mile ; that of the 
Central Pacific is only 6000 dols. per mile. This is exclusive of 
side-tracks. he difference in valuation of the two roads was 
made up on the rolling-stock—that of the Central Pacific being 
rated higher than that of the Virginia and Truckee Railroad 
Company, so that the amount of taxation per mile is the same on 
both roads 

THE Manchester Guardian is informed that the Midland Railway 
Company have purchased from the new Manchester South District 
Railway Company the rights obtained by Act of Parliament on 
the projected line from Manchester, by way of Chorlton-cum- 
Hardy and Northenden to Alderley. The purchase is subject to 
parliamentary sanction, which will, no doubt, be obtained in the 
forthcoming session ; and there is a probability of the new line 
being commenced in the course of a few months. The terms agreed 
upon are mutually advantageous, 

Tue railway companies in the South Yorkshire colliery districts 
are just now making extensive improvements, with a view of 
meeting the increasing coal and passenger traflic which is being 
thrown upon their lines by the opening out of large and important 
collieries, many of them being capable of producing from 1000 to 
1400 tons of coal per day. The Manchester, Sheffield, and Lincoln- 
shire Railway Company, who carry most of the coal from the pits 
to Hexthorp, near Doncaster, en route for London, have laid down 
two sets of permanent rails from Aldam junction, where the 
Sheffield branch joins what may be termed the main line to 
Doncaster, to near Mexboro’. The addition, which has been long 
needed, will enable the company to run the express goods trains 
between Hull and Liverpool, and the passenger traflic over the new 
route. The old or present line of rails will be then available for 
mineral trains and goods traffic. At Wombwell two new passenger 
platforms have been constructed, which seems to indicate that a 
new station will be erected. The work, which is fast drawing to a 
close, has been executed by Messrs. Logan and Heningwing, who 
have also made considerable improvements in the shape of doubling 
some part of the companies’ line in the Chapeltown district 
between Sheffield and Barnsley. The Midland Railway Company 
have not been behind their neighbours. They have made consider- 
able alterations at Wath Station by laying down additional sidings 
and improving the waiting-rooms, &c. It may be stated that in 
that district several large collieries are being sunk. At the 
Barnsley Court House Station, which is the joint property of the 
Midland and Manchester, Sheffield, and Lincolnshire Railway 
Companies, a foot bridge has been erected over the line, so that 
passengers can cross whilst trains are arriving and departing. 

THe Brussels Moniteur des Interects Matéricls has been 
publishing some interesting articles upon the state of the railways 
in Spain, from which we glean the following particulars. The 
paper from which we are quoting points out that the Tberian 
peninsula contains five principal paints on its coast which form 
natural termini for the inland lines of railway. These are :—To 
the north, Irun and the French frontier: to the west, Lisbon and 
Portugal: to the south, Cadiz; and to the east, Alicante and 
Barcelona. To and from these points run the main currents of 
traftic. To the north, the principal element is the international 
traftic between France and Spain, to which is superadded the local 
and industrial traffic of the ports of St. Sebastian, Santander, 
Gijon, and La Carogne. To the west, Lisbon is the key of the 
traftic of Portugal; and all the intercourse between the two 
countries is maintained by a single line, which penetrates into 
Spain by way of Badajoz, and connects, first at Merida, and then 
at Ciudad. Real, with the inland lines. To the south, before 
Gibraltar, Cadiz is the point at which is concentrated a traffic 
which is the most important and well-defined of all, Lastly, to 
the south-east, there is Alicante, doubled in Cartagena; but the 





traffic of these two ports together is not equal to that of Cadiz: | 


and higher up, Barcelona, connected with the interior and with the 
French frontier, is another important terminus. To connect these 
various foci, there is first of all a main north and south trunk line, 
founded by the Northern (Bayonne and Madrid), Alicante (Madrid 
and Cordova), Cordova and Seville, and the Seville, Xeres, and 
Cadiz. From Alcazar, this line is bifurcated ; one branch going to 
Alicante, and the other to Cartagena. There are, moreover, two 
important transverse lines, forming a route between Barcelona and 
Madrid via Saragossa; the Alicante, and the Saragossa, Pampeluna, 
and Barcelonas. A fourth important line is the already mentioned 
Badajoz and Ciudad-Real. Thus, the grand lines of Spanish 
railway form an irregular cross, having Madrid for its centre, with 
its four arms radiating respectively to the French frontier, the 
Portuguese frontier, Cadiz, and Barcelona, Many smaller 
industrial lines, among which stands out the Alar and Santandar, 
fill up the gaps, and complete, or rather do xot complete, the 
network of intercommunicaticn, 

A SOMEWHAT important case as regards ‘the relation of railway 
companies and local boards has just been heard at Uxbridge. The 
Great Western Railway Company were summoned on Monday, at 
the Uxbridge petty sessions, for having refused to pay to the Uxbridge 
Local Board of Health the sum of £124 14s. 9d., and to show 
cause why a distress warrant should not be issued for levying the 
same by seizure and sale of the goods and chattels of the company. 
The particulars of the information showed that, on the 20th 
October, 1873, the members of the board, at their ordinary monthly 
meeting, instructed their surveyor to prepare plans and sections, 
explaining the works required to sewer, level, pave, Xc., certain 
streets and thoroughfares within the district, and they, at the same 
time, ordeced their clerk to give notice to the respective owners of 
property fronting, adjoining, or abutting upon parts of the streets 
mentioned, to carry out the necessary alterations to the same, 
within one calendar month from the date of such plans and sec- 
tions being submitted to the board. The Uxbridge branch of the 
company’s line adjoins one of these thoroughfares, known as Cleve- 
land-road, and as the directors neglected to comply with the notice, 
the board had the work executed, and on the 29th of May last sent 
in a bill amounting to the above-mentioned sum of £124 14s. 9d. in 
respect thereof. The board not receiving any written notice dis- 
puting the claim, considered that by the 63rd section of the Local 
Government Act of 1858 the apportionment became conclusive and 
binding, and as the company refused to pay the money they had 
taken the present proceedings. The real question at issue was 
whether the road in question was a public highway or not. Mr. 
Frarcis Turner, for the complainant, endeavoured to show that it 
was merely an accommodation road for the owners of land abutting 
upon it, and in support of this argument he proved that it was so 
described by the company when the Act for the construction of the 
line was applied for. Mr. Charles Bowen, 1 for the defence, 
on the other hand contended that the road was a public highway, 
repaired at the expense of the parish. A number of aged witnesses 
were called on both sides, and after investigating the case for six 
hours the chairman, Mr. F. H. Deane, said that, although the road 
might have originally been an accommodation road, the magis- 
trates thought that it had now become a public highway by reason 
of long usage by the public. He therefore dismissed the 





summons, with five guineas costs against the local board. Mr. 
Turner applied for a case, and the magistrates 
answer next week, 


decided to give their 


| with entire minerals. 








NOTES AND MEMORANDA. 

LiquID carbonic acid has a tension, at—4 deg. Fah., of 322°5 lb 
per square inch, and at 94 deg. Fah, of 1200 Ib. 

In order to cover iron wire with brass without a battery, plaee 
the clean bright wire in asolution of sulphate of copper, when it 
will immediately be covered with a thin film of copper ; then cover 
with a paste of pure oxide of tin, and heat to a temperature high 
enough to fuse the copper. Care must of course be taken to pre- 
vent the volatilisation of the tin. 


MM. THREINESSE AND CassE have found that injections of oxy- 
gen into the veins neutralise the toxic effect of phosphorus. The 
gas must be pure, and free from all ixture with air, and must 
be introduced very slowly, The precise apparatus used is not de- 
scribed ; and it appears that the quantity of gas required is very 
large, several cubic feet being administered to an animal weigh- 
ing 20 lb. The results, however, were in every way successful. 

THE heating power of Pennsylvania petroleum has been deter- 
mined with sufficient accuracy for all practical purposes. For oil 
from Oil Creek, H. Sainte-Claire Deville, experimenting for the 
French Government, in 1869, found a total calorific power of 9963 
Centigrade units, equal to an evaporation of 16°17 Ib. of steam per 
lb. of oil; and his actually obtained yield of steam was 14°05 lb. 
per lb. of oil ; 1252 heat-uuits, out of the 9963, by exact measure- 
ment, being lost in operating the chimney to produce draught, and 
76 units by radiation, in all 1328, or 13°33 per cent. of the whole. 
Another j Rone soom oil, from Franklin, on French Creek, of 
higher density, Huile lourde, gave him 10,672 units in all; and 
Ohio oil, dense and black, gave 10,399. The first sample, from 
Oil Creek, doubtless represents about the average of the crude oil 
of commerce. : 


ACCORDING to statistics compiled by Dr. Engel, the production 
of raw silk during the last three years was as follows :— 





1872. 1873. 1874. 
Ib. Ib. Ib. 
France 1,401,000 .. 1,207,800 .. 1,008,200 
Italy .. 6,875,000 .. 5,139,200 .. 6,292,020 
Spain 376,200 .. 286,000... 309,300 
Turkey 243,500 . 415,800 .. 811,800 
Syria Ce Samy a - 236,500 . 330,000 . 375,600 
GEeeGs: co o> <s se oe 14,080 .. 39,600 .. 28,600 
Georgia, Persia, & Kurdistan 242,000 .. 607,400 .. 880,000 
China, exports «+ «+ 7,447,000 .. 6,819,800 .. 8,006,000 
Japan, exports .. .. 1,586,200 ..  1,579,40" .. 1,210,000 
East Indies, exports .. 1,262,800 .. 1,009,200 .. 935,000 
19,685,000 17,584,000 20,547,000 





Ir has been err ly posed, writes Dr. J, E. Loughlin in 
the American Chemist, that the action of a disinfectant consists in 
the coagulation of the albumi inciples which are prone to 








change. This would be reasonable if the disinfecting action of 
nds d ded upon their use in large amounts, but this is 


not so; 50 grains carbolate of lime will prevent putrefactive change 
in 1lb. of blood for five or six days, yet the amount of carbolic 
acid contained in the disinfectant is not ble of coagulating the 
560 grains of albumen in 1 lb, of blood. e true action of a dis- 
infectant, such as carbolic, cresylic, or salicylic acid, is its property 
of destroying the animal or vegetable germs that produce decom- 
position by their presence, or, secondly, by their direct power- 
destroying tendency to molecular change in the parts of albumen 
exposed to germs. If the whole mass of albuminous matter is in 
the condition of destructive molecular change, nothing short of 
the addition of sufficient carbolic acid, &c., to coagulate the entire 
mass of albumi principles, will check the putrefaction ; but in 
the early stages of incipient decay small amounts are useful, as 
they destroy the germs before they have operated successfully. 


A COMMUNICATION has been made to the Academy of Sci to 
the following effect by M. E. J. Maumené:—We recently re 
ceived bronzes from Japan, the composition of which presents 
great interest. Their origin has been well and precisely esta- 
blished ; they come from public monuments and temples of habita- 
tion where great luxury reigned, which is attested by the dimen- 
sion of most of the pieces imported, and which were destroyed 
during the great religious and political struggle which ended a few 





























yearsago. We had occasion to analyse these bronzes, and here are 
the most striking results : 
No. 1. No, 2, No. 3. No. 4. 
Copper .. 86°38 80°91 88°70 92°07 
Tin ° ° 104 755. 2°58 104 
Antimony .. 161 0°44 0-10 
Lead 568 5°33 354 .. 9° 
Zine 3°36 3°08 371 2°65 
fron a 067 1°45 107 3°64 
Manganese .. a trace ro » 
Silicic acid .. 010 0-16 0°09 0-04 
Sulphur = 031 - ° - 
Waste .. 026 079 O21 036 
100°00 100°00 100°00 100°00 


The complex alloys thus formed are all of a granulated texture, 
blistered on the interior surface, full on the exterior surface, which 
can be readily polished with a file, showing a varied shade, which 
is sensibly violet when antimony is abundant, red when iron is pre- 
sent, Xc.; all the specimens were cast in slight thicknesses, from 
0°195in. to 0°468in., and the moulding was well filled. It appears 
from analysis that these alloys were not nade with pure metals, but 
We should, says the author, consider these 
bronzes as resulting from direct employment of copper pyrites and 
antimonial galena mixed with blende ; and the calcination was not 
always complete, as the presence of sulphur in speci No, 2 
roves. Antique alloys, Greek, Roman, old French, Xc., present 
indications of the same nature; but we have never observed so 
— a complication and suchclear proofs of the simplicity of metal- 





urgic work. 


Dk. STONE has made a very interesting communication to the 
Physical Society on the “‘ Subjective Sensations of Taste,” and he 
sroved satisfactorily that the sensation of taste may exist indepen- 
ently of any contact of substances with the papille of the tongue. 
The experiments performed by Dr. Stone were somewhat remark- 
able. By first applying a high dilution of nitric acid to the root 
of the tongue by sucking it through a fine glass tube, and then 
swallowing simple water after it, me meng / sweet taste will be 
experienced. e same thi ill occur if the acid is simply 
sipped, though not so quickly, use it takes time to remove the 
acid from among the papille. This effect is compared by Dr. 
Stone to the complementary images seen in the eye after gazi 
at a powerfully illuminated object. If zinc and silver be place 
one above and the other beneath the tongue, and the edges of the 
coins brought together, a strong taste of zinc is experienced. In 
this experiment zinc is actually dissolved in saliva. However, if 
the pole of a strong battery—say of ten-Grove’s cells—are applied 
to the nape of the neck, and the other to the forehead, besides the 
well-known flask of light, a powerful taste of a metallic character 
will be experienced, This taste immediately disappears on break- 
ing the contact, and for this reason, as well as from the fact that 
the tongue is not in the direct line of circuit, and also that there is 
no substance in the saliva wey Ad decomposition to cause metallic 
deposition, the taste cannot referred to chemical action. It 


must be referred to the direct stimulation of the sensory apparatus, 
From this Dr. Stone infers that some correlation exists between 


the modus operandi of hearing and sight and that of taste. Such 
a correlation has been supposed to exist between the sense of smell 
and the sense of sight and hearing. It would seem that the strong 
odours of some substances, which for a long time cannot be 
observed to diminish the slightest os in weight, can hardly be 
accounted for in any other way than by vibratory motion in some 
medium. ce American Artizan, commenting on Dr. Stone’s 
experiments, says ‘‘It is possible that future scientific discovery 
may give us an undulatory theory of both taste and smell.” 


MISCELLANEA. 


Tue Northumberland colliers have received notice that after the 
20th inst, hewers’ i. ¢ will be reduced 20, and those.of other 
classes of workmen 124 per cent. 

ARTIFICIAL grindstones have been made at Worms (Germany) of 
grit, soluble glass, and petroleum. The proportions are not given. 
It is said that they will bear a very high speed without becoming 
soft. 

Mr. WILLIAM Squires, an Oregon saw-mill owner, has asked the 
Centennial Commissioners if they would like him to furnish for 
exhibition a fir plank 12ft. wide, 100ft. long; a spruce plank 8ft. 
wide, cedar 7ft., larch 7ft. and hemlock 5ft. or even larger if 
wished. 

Tue Board of Trade have received from the Secretary of State 
for Foreign Affairs a translation of a decree of the Government of 
Nicaragua, increasing by 5 per cent. the duties on all merchandise 
imported into the Republic. T.ne decree is to take effect from the 
1st of November. 

THERE are now five cables connecting Europe with America, 
three running from Newfoundland to Ireland, one from Brest 
(France) to Duxbury (Mass.), by way of St. Pierre, and the direct 
cable recently laid. The cables from Newfoundland are about 1900 
miles long, the direct cable 3060 miles, and the French cable 3330 
miles in length. 

PROFESSOR WALTER P, JENNEY, the United States Government 
geologist, who has been exploring the Black Hills epg has 
finished the work, and makes a report showing that the gold indi- 
cations there are very good. In nearly every watercourse gold can 
be found in paying quantities, and quite an attractive prospect is 
held out for the guid Seton, 

Two Russian engineers, Messrs, Michailoff and Arkadie Zviagin- 
zeff, commissioned by the Czar to examine and report upon the 
navigable rivers, canals, and seaports of British y meen have 
arrived at Ottawa and have had an interview with the Minister of 
Public Works. Their object is to gather official information 
respecting Canadian public works. 

A CORRESPONDENT of the Leamington Chronicle states that a 
»roposal has been made for the construction of a ship canal from 

ayonne, in the Bay of Biscay, through Toulouse to Agde, in the 
Mediterranean. It would be almosta straight line from Plymouth 
to Malta, and would save the whole distance of the coast of Por- 
tugal and the south of Spain. The distance is about 200 miles. 

Tue Italian navy has been increased lately by a fine vessel, the 
Cristoforo Colombo, built at the Royal Arsenal at Venice, from 
designs of the Commander Brin, e vessel, which is a model 
despatch boat, is constructed with iron framing cased with wood. 
She is fitted with engines of 4000-horse power, to enable her to 
steam at a rate of 18 miles per hour. Her length is 78 metres, 
breadth of beam 11°30 metres, mean draught 5°28 metres, and dis- 
placement 2360 tons. 

We have frequently had occasion, says the American Manufacturer, 
to speak of the large production at the different Bessemer Steel 
works in this country, but the North Chicago now stands in the 
front. On Friday and Friday night last 62 heats were made, the 
product aggregating 320 tons of ingots. In 20 hours and 40 minutes, 
the same day, 1010 30ft. rails, weighing 60 pounds to the yard, 
were turned out—the total weight being 269 tons. When our 
cousins over the water get this much Bessemer steel out of two 
— converters in a day and a night we want to hear from 

em. 


Mr. E. Situ, of Bloomington, Il, has patented a device which 
is thus described :—** It ists of a telescopi ment of 
tubes and a valve so arranged that when one tube is pushed within 
the other the valve is opened and steam admitted from the boiler 
whereby projectiles are thrown from the tube to drive cattle from 
the track.” We would suggest as an improvement to this that a 
projecting spar be attached to the front of the locomotive with a 
torpedo at the end, which might be exploded under the beast by 
means of electricity in order to accelerate its movements. No 
patent applied for for this improvement. 


THE United States steamer Tuscarora, now at San Francisco, 
sailed on November 1 on a cruise among the various groups 
islands in the Pacific for the purpose of taking soundings to ascer- 
tain the best route for a cable across that ocean to Australasia. 
The steamer goes first to the Sandwich Islands ; then from Oahu 
to the Pheenix Islands, about 1700 miles ; then to the Fijis, about 
1100 miles ; then to Brisbane, about 1500 miles, passing as close to 
the south-east end of New Caledonia as may be proper; then to 
Sydney ; then towards North Cape, New Zealand; and finally 
back to Fiji. The expedition will occupy four months. 

Tue death of shade trees in New York has become the subject of 
remark. It has been generally sup) that injury was received 
by the trees from covering the sidewalks with cement pavement 
close up to the roots. However, it appears that many of the trees 
are dying in the park. Those who wish to investigate the causes 
of the death of city trees will do well to refer to the reports of the 
Commissioners of Public Parks. In one of the recent rts the 
death of trees is discussed at length, and many causes for their 
destruction were assigned. There is no doubt, however, that im- 
»ervious pavements over the roots of trees are inimical to their 

ealthful growth, and in many cases to their existence, a point 
which our own city authorities would do well to keep in min 


An American paper states that the experiment of shipping 
ee to England roved a failure. The Ohio sailed from 
hiladelphia a few weeks ago with 2450 crates of the fruit, sent 
out under a refrigerating process asa test. The ip com- 
pany did not supply “ ficient quantity of ice, and the supply 
= short ae ys ~ bt vensel had —— - blowers were 
ept going, but in a few days decay began, an e temperature 
‘tn ruin set in. The vessel arrived at Liverpool, and out of the 
2450 crates not over 20 bushels of peaches were saved ; and these 
were so speckled as to be of little use. Had proper care been 
ged is no doubt that the experiment count have been suc- 





Messrs. LATIMER, CLARK, STANDFIELD, and Co. have received 
orders from the Russian Government to construct one of their 
depository docks at Nicolaeff, on the Black Sea. The dock is 
eyed intended for lifting the new circular ironclads recentl 

uilt there, which are much too large to pass through any d 
gates, being 100ft. and 120ft. in diameter, but it is ually adapted 
for raising ordinary ironclads and merchant vei e great 
novelty and peculiarity of this form of dock is, however, that it 
not only raises vessels of either form, but lifts them bodily out of 
the water, and deposits them in any number high and dry on 
platforms along the shore. The details have been worked out 
under the personal supervision of Admiral Popotf, to whom is due 
the arrangement by which the dock is made capable of lifting both 
long and circular vessels, 

Ar Taopi, in Southern Minnesota, there is being pushed to com- 
pletion an important industrial enterprise in the milling line. A 
stock company got up at Faribault, Minn., of which Messrs. Harn 
and Snyder, ~ at of that city, are, it is stated, the prime movers, 
Mr. Harn, being the president, and Mr. Snyder the ~~ i 
miller, have bought a 3600-acre tract of land at Taopi, an are building 
a steam flour mill of eight pairs of millstones thereon. They have 
this year put in, for their own use, twelve hundred acres of wheat, 
and will next year have at least 2500 acres under cultivation. 
Their plan is to cut up the tract into small farms of forty acres each 
as rapidly as possible, and either lease or sell the same to permanent 
residents, who will be bound to have stock enough on each farm to 
keep the land in the highest state of cultivation, thus ensuring to 
themselves a good home market for their offal, and a large portion 
of their flour. The mill building is already up, and is now pro- 
bably in operation. 











Nov. 5, 1875. 
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LETTERS TO THE EDITOR. 
(We ao not hold owrselves responsible for the opinions of our corve- 
spendents. ) 








COPPER TIOSE RIVETS, 
Str,—We should not trouble you again upon this subject, only 
that the contradictory statement of Messrs, Merryweather in your 
last issue compels us to do so. In your issue of 15th Oct. it was 
stated that Messrs. Merryweather found it n to introduce 
a superior class of rivet made in solid dies because the rivets made 
in split dies weakened the hose. In your last issue Messrs. Merry- 
weather seeing from our letter in your issue of 22nd Oct. that they 
were quite at sea in the matter, stated that the reason they intro- 
duced their so-called superior rivet was of unsatisfactory 
supplies from us. Considering that we have not suppliéd Messrs. 
Merryweather or any one else with rivets made in split dies, or in 
fact with any but those made in solid dies, and therefore of the 
best description, for at least seven years; and that our rivets are 
everywhere acknowledged to be the very best that can be produced, 
as allowed by all the principal hose makers; and considering 
also that the rivets Messrs. Merryweather are making are precisely 
similar to those now being made by nearly all ordinary copper 
rivet makers, we think that Messrs. Merryweather’s statement is 
so palpably absurd that it needs no further comment. As you 
have allowed Messrs. Merryweather to write twice on this subject, 
whilst we have only had that privilege once, we must beg you, in 
favour to us, to insert the foregoing remarks. 
Deptford, London, S.E., Nov. 2nd. J. Stone, and Co, 
[We can insert no more letters on this subject.—Ep, E.] 





MARINE ENGINES, 


Str,—I have just received a specification of an engine 400-horse 

wer, embodying your article of April 2nd, 1875,—‘* Marine 

ines.” If any of yourmarine eye readers will communi- 
cate with me T believe an order will be giver, 


Folkestone, Nov. 2nd. M. E. 





: AIR GAS, MACHINES, 
Srr,—In your issue of the 22nd inst. I notice a description of 








were first made by Mr. Cunningham, of the Phoenix Foundry, 
New York, in 1850. Also that one of these boilers was — 
to London fourteen years ago. No doubt some of your London 
readers can verify this last statement. W. G,. 





CONTINUOUS BRAKES, 

Srr,—On page 310, line 41, of your last issue, this passage 
occurs,—‘‘ If railways were worked, as they undoubtedly ought to 
be, on the time block system.” In my manuscript it is “‘ on the 
‘true’ block system.” May I ask you to correct this printer’s 
error, as it materially lessens the value of the passage. The 
absolute block is the only perfect system on which to work rail- 
ways with safety —an interval of time is no real safeguard. 

Doncaster, Nov, Ist, THOMAS MAUDE, 


STONE BREAKERS. 

WSix,-Noticing the very able paper in your issue of the 22nd of 
October, by Mr. Arthur Jacob, C.E., of Barrow-in-Furness, ‘ On 
Stone-breaking Machinery,” I should like to make a few remarks 
thereon. I do not purpose to answer any question raised, for the 
paper is evidently the result of careful observation, and doubtless 
gives accurate information as to cost of machine-made macadam 
under the special circumstances described. First, then, the ques- 
tion of cost of production for a given quantity of material per day 
or year always exercises a great influence with purchasers, and the 
assertion by Mr. Jacob, “‘that the statements made by manufac- 
turers are not reliable,” should be somewhat qualified. such state- 
ments being based upon testimonials given by persons using such 
machinery, and not upon mere theory or calculation ; but herein 
the purchaser is misled, that he does not examine for himself the 
leat cir t or iti which render this cheap produc- 
tion possible, and also whether his circumstances or conditions are 
in all respects similar, before taking it for granted that he can 
work equally cheap. 

Such information as Mr. Jacob gives is, however, very valuable, 
and it would be well if others using this machinery would come to 
the front and state what they are doing under different conditions, 
so that all interested in the maintenance of roads could have 
reliable data without laying themselves open to reccive assertions 
from manufacturers who are not acquainted fully with the con- 
ditions under which they propose to work. I heard a gentleman, 
not long ago, ask the question seriously, whether it would be 

hh. 








M’Avoy’s auto-pneumatic gas machine, and as a kind of preface to 
the ef this apparatus you say, ‘‘ The intr tion of 
petroleum, however, gave rise to many inventions for carburetting 
air, and thereby forming a gas capable of producing a flame of 
great brilliancy and intense heat at a moderate expense. The two 
most notable attempts of this kind were those made by Krom- 
schréder and Harrison ; the former, however, sold his patent to the 
Eupion Gas Company, and it was therefore never thoroughly 


tested. 

Upon this last paragraph I will take the liberty of offering a few 
wale which I trust you will allow to appear in your valuable 
columns. I was in the employ of the Eupion Company as their 
assistant engineer, and put up one of their machines at Pickhill 
Hall, near Wrexham, a house with about 90 burners, including 
the stables ; the place was lighted in October of last year, and has 
since been in constant working. It is true this machine is neither 
that of Messrs. Kromschrider or Harrison, it is upon a wet meter 
principle, both theirs being, I believe, upon a dry meter principle, 
and is divided into three compartments—the air chamber, generating 
chamber and reservoir; the air chamber contains a wheel or drum 
revolving in heavy petroleum, driven by a train of clockwork ; this 
pumps atmospheric air into the generating chamber, which is 
charged to a level of Lin. with light petroleum spirit, otherwise 
called gasoline, of a specific gravity of 650 deg.; the vapour given off 
unites with the atmospheric air, making a permanent gas of great 
brilliancy. The machine is situated some 400 or 500 yards from the 
house, which is a large one, and there has never been the least 
condensation, choking, stoppage, or deposit in the pipes, the gas 
travels easily at a pressure of something like five-tenths and causes 
no unpleasant smell, it is also quite free from sulphur. The machine 
measures at the base 5ft. Gin. by 4ft., the height being 3ft., its gas- 
making powers being sufficient to supply 150 lights. 

The financial position of the Eupion Company was indeed a bad 
one, but the machine is far from so, and I am convinced that had 
the company been started in a fair and proper manner the result 
would have been great success ; I was not in any way connected 
with the getting up of the company, and am unfortunately a creditor 
for arrears of salary, Xc. 

I must sincerely apologise to you, Sir, for the length of this letter, 


my object being to show the public that air gas machines are suc- 
po = I shall have much pleasure in giving any further 
particulars, CHARLES W. HAsTINGs. 


8, Buckingham-street, Adelphi, London, W.C, 





MARINE ENGINE ECONOMY. 

Str,—In comparing the duty of two marine engines fitted with 
surface condensers, as regards consumption of coal per hour 
per indicated horse-power, there is often a slight mistake made 
when the a are made by different makers. We will suppose a 
case where the engines are alike in every way, except one is fitted 
with a circulating pump driven by the engine, the other has a 
small engine fitted to circulate the water through the condenser. 
In the first case the power used to circulate the water will be shown 
on the diagrams taken from the engines, in the second it won't ; so 
if both engines were equal when the diagrams and coals consumed 
were compared, that which had the small engine to circulate the 
water would be the more economical by just the amount of power 
it took to drive the circulating engine. I am quite aware this is a 
small, matter, and hardly worth~ notice in your valuable paper; 
however, as it is not generally known, perhaps you will finc — 
for it. > 





HYDRAULIC RAMS, 

Str,—My attention having been called to the correspondence in 
THE ENGINEER on the above subject, I venture to give you some 
details of rams fixed by myself, having had pens et experi- 
ence in this class of work during the past twenty years. Hydraulic 
rams are commonly fixed in such positions that experiments can 
seldom be made, owing to the difficulty in getting at the exact 
quantity of water expended, but I have no hesitation in stating 
that I never knew a properly constructed machine, with its injec- 
tion or pwety of a suitable size and length, to show a useful 
effect of less than °60 per cent. 

The following example is taken from one of a pair of rams I 
fixed on an estate in Wiltshire :—The total fall from the source of 
supply to floor on which rams were fixed was 16ft., and the total 
rise to outlet pipe at reservoir 116ft.; the water passing through 
ram per minute was 25 gallons, and the quantity raised in same 
time 2°5 gallons; so 25 gallons, or 250 lb., falling 16ft. equals 
4000 Ib., and 24 gallons, or 25 Ib., raised 116ft. equals 2900 Ib., 
thus giving a useful effect of ‘725 per cent. 

I cannot just now lay my hand on the particulars of two other 
trials in which one ram delivered its water to two different alti- 
tudes, the fall in either case being the same, but from the best of 
my recollection the result in either case was 69 per cent, Your 
correspondent mentions the rams shown in the Exhibition of 
1851; one of these was exhibited by my father, the late Mr. Free- 
man Roe. The details of the tests of these rams may be seen in 
the ‘‘ Jurors’ Report.” My father’s ram, and also the one shown 
by Messrs. Eastons and Amos, were fixed in very confined situa- 
tions, which greatly affected the economy of their performance. 
This is mentioned in the report also. Wm. F. Ror. 

London, Nov. Ist, 





AMERICAN #OILERS. 
Sre,—Will you please let Messrs, Marshal] and Co. and the engi: 
neering world know that horizontal boilers of the kind I described 





per to break limestone for blast furnace work by hand or 
by machine? He was then paying 3d. per ton by hand, and, upon 
calculation and reference he found that the same material, by 
Blake’s machine, would cost 2d., independent of the risk and 
capital involved in machinery. I advised him to let well alone. 

ivery one will admit that Mr. Jacob is working under unfavour- 
able conditions for cleap production. His staff is necessarily 
large, his plant expensive, and the wear and tear unavoidably 
heavy. I think, however, it is hardly fair to charge the steam 
crane, its attendant, and plant, with the actual cost of breaking 
the stone, inasmuch as if it were hand broken, these charges would 
be incurred, and no doubt his cost might be brought down from 
1s. per ton to 9d., or if the rate of wages for hand labour is from 
2s, to 2s. 6d. per ton, then it should be credited with its due share 
of the hoisting and delivering plant. 

I have lately reduced the cost of production by the additi 
where circumstances would allow, of a small cheap machine work- 
ing at the end of the screen to receive the rejected stone instead 
of carrying it back to be broken, This also produces a much more 
cubical sample of stone, and allows the larger machine to pass 
through it some 330 per cent. more material by opening the jaws at 
the bottom, and so giving a larger percentage of work to the 
machine at the screen end, This reduces the strain on the large 
machine, produces less waste, gets through a larger quantity, and 
of a superior quality. In some of the best appointed quarries, 
such as the Leeds Corporation, Great Ayton, the Uollieries, Beech- 
burn, Durham, the Groby, the Croft Hill, and the Charnwood 
granite quarries, near Leicester, this plan is satisfactorily at work. 

Whilst upon this point, and to which Mr. Jacob alludes when 
speaking of the quality of machine broken stone as compared with 
hand broken, I would remark that whilst my cubing jaw has 
effected «a great improvement on the appearance and wear of the 
stone, the employment of two machines—one working above the 
other— has effected a still greater. Any one who has observed the 
action of a large stone as it passes through the jaws will have 
observed that it is first broken vertically, i.e, in the direction of 
the corrugations on the jaw faces, and that the swing jaw being 
set up to reduce the material to the required size before passing 
out, the stone has no opportunity of readjusting itself or turning 
round to present its flat side to the action of the moving jaw as it 
should, and so it is continually split up in the same direction 
until it finally escapes, being reduced one way to the required size, 
but still fla&key. The alternating ridge and furrow, pot change of 
angles in my patent cubing jaw do, to some extent, cure this ; but 
what the stone wants after being sledged down to about 4in. in 
cubes or thereabouts, is to be delivered into a screen, tumbled 
about, and finally delivered into a finishing machine, when the 
stone will be presented to the action of the jaws on its flat side ; 
this fact is demonstrated by the machines above alluded to. I 
quite agree with Mr. Jacob as to the alteration in the crystalline 
structure of the metal, which is no doubt due to the repeated 
blows it receives, and the striking jaw invariably wears one half 
the time of the fixed jaw. It isa fact that such alteration does 
take place, but it is difficult to account for the fact that one jaw 
will wear six months, whilst occasionally others only one month, 
working under the same conditions, so far as any one can see. 
always exercise the greatest care to have the same metal, chills, 
proportions, and conditions in casting them, but it is not always 
possible to have them alike. 

Soho Foundry, Leeds, Nov. 2nd. 





H. R. MARSDEN. 





BLAST FURNACE TUYERES. 

Srr,—The accidents and evil results resulting from water finding 
its way into the blast furnace through defective tuyeres, are so 
serious that the matter will weil bear ventilating in your columns. 

I have read with some interest your article in your issue of the 
22nd ult., which will, [hope, attract the attention of some of your 
readers, who are practically experienced in the working of furnaces, 
and induce them to give their views upon what is really a most im- 
portant question. The form of tuyere you illustrate is now almost 
entirely out of date, and I am not aware of any works in the 
Cleveland district in which it is employed—and I think it must be 
admitted that it is to this district that for all the most approved 
blast furnace appliances we must look. The main objection to this 
form is, as you say, the apparent impossibility of getting a regular 
and uniform circulation of the water over the whole inside surface of 
the tuyere, and also the difficulty of insuring first-class workman- 
ship in its making. Though, on the other hand, there are works 
where they employ this style, and where I am told they are found 
to answer tolerably well. 

The tuyere now in general use is the coil either shelled with cast 
iron or simply made with the coils at the front end pressed closely 
together. For my own part, of these two forms I prefer the former, 
though I believe both answer about equally well. Tuyeres are lost, 
i.e., become leaky, and have to be changed from a variety of causes 
defective workmanship, stoppage of the outlet pipe by incrusta- 
tion or sediment, and also from causes connected with the internal 
working of the furnace, some of which can be partially. explained 
and some cannot be explained at all. 

It must not be 4 poe that an explosion is the consequence 
every time the tuyere becomes unsound and the water gets into the 
furnace ; on the contrary, water may be running into a furnace for 
hours and no evil results follow, beyond derangement of the work- 
ing of the furnace, cooling it down inside, causing it to make an in- 
ferior quality of iron. In all the instances I have known of the 
water getting into a furnace and an explosion following, the cause 
has been diker that the tuyeres have been placed too low down in 
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the furnace (below the level of the notch, i.¢., the opening through 
which the slag runs), or by the notch having been stopped up too 
long, allowing the iron te fill the furnace till it rises on a level with 
the tuyeres. The heat of the slag floating on the top of the iron is 
not high enough to burn through the tuyere coil supposing 
the water is running fréely through it, but should the molten 
iron reach so high as to come in direct contact with the 
coil it will burn it through, the water will enter the furnace, and 
an explosion will follow. Of course I am taking a case which but 
for mismanagement would never occur. The water on coming in 
contact with the molten iron is decomposed into its constituent 
gases, the enormous increase in the volume blows the fore part out, 
or the heat absorbed by the water in decomposing reduces the tem 
perature of the furnace, and the oxygen and hydrogen recombine 
with explosive violence, A tuyere, as I have said, may leak for 
hours without any accident following, but in this case the water 
comes in contact only with the slag, more or less of which is always 
on the surface of the iron, and the heat of which is not high enough 
to decompose it. I am not acquainted with the particulars of the 
Walsall accident; the expression, ‘‘ bursting of a tuyere,” is obviously 
a misnomer, and I am at a loss to understand how it could have 
happened during casting time, unless the blast had been taken otf 
and a heavy slip had followed, in which case all the tuyeres would 
probably have been lost. As to the leak itself, in an unsound 
tuyere it is in most cases so small that after it has been discovered 
that the tuyere is losing water and been taken out, that it can 
scarcely be discovered—the smallest hole possible —and it always 
seems to me that this small hole has been made by a minute drop 
or succession of drops of molten iron falling on the coil. The 
smallness of the opening would therefore, I am afraid, prevent the 
remedy proposed by twoof your correspondents in your last number. 
Tn any case I do not think it would be advisable to rely upon a 
pump for the safety of the tuyeres, as in case of any derangement 
of the pump causing it to be stopped for a very short time all the 
tuyeres would be lost, though, of course, no explosion would follow, 
A good reliable self-acting indicator which would show at once 
if a tuyere were leaking is much wanted, not so much as a safe 
uard against explosions—which are in the vast majority of cases 
ue to one or other of the two causes which I have enumerated, 
both being further due tothe neglect of the men in charge—as a 
preventive of water getting into the furnace, and the consequent 
disorganisation of its working. Several apparatus have been pro 
posed, and some of them I believe are in use at certain places, 
One I have tried myself, but the objection to them is that they are 
not delicate enough to show a slight leak such as I have described, 
but through which an immense quantity of water can flow in a 
few hours, and also—and this is the most important--the men rely 
entirely upon them, and will not take the trouble to see for them- 
selves whether or not the tuyeres are sound. 


Frodingham, Lincolnshire, Nov. 2nd. R. H. 





Srr,—I have read in your impression of the 2%th ult. three 
suggestions with a view to prevent blast furnace tuyere explosions 
one of which refers to the tuyeres in use at Coatbridge as supe 
rior; but I beg to say that similar accidents have occurred in 
that district to those in South Staffordshire and other places. 
Now, as your correspondents are anxious to find out a remedy, 
I to say that at these works, where coiled tubes are used 
similar to the tuyeres in Scotland and Middlesbrough, we have had 
in ration for many months a patent contrivance of « very 
simple character, called a ‘‘ tuyere alarm,” by which a leak or 
insufficient supply of water is at once detected, and an alarm 
given, which, if attended to, renders such sad accidents as the one 
alluded to almost impossible. 

From experiments I have made, a leak through a hole jin. 
diameter is indicated in five seconds with one pint of loss; a 
leak through a hole jin. diameter is indicated in ten seconds with 
& of a pint of loss; and a leak through a hole ;;in. diameter, 
is indicated in twenty scconds with a loss of } pint. Since we have 
here fully adopted this expedient, many timely alarms have been 
given, and I have no doubt accidents have been thereby avoided, 
and I may say we have not had a single burnt tuyere. 

The apparatus is inexpensive and easily applied, and I shall be 
happy to afford any information on the subject to parties who wish 
it, for I feel it a public duty to make known whatever may tend 
to prevent such lamentable calamities as that which has occurred 
at Birch Hills, and to which all furnaces are more or less liable 
unless some self-acting alarm is provided. 

Epwarp Jones, Furnace Manager. 

Ruabon Ironworks, North Wales, Nov. 3rd. 





Sir,—I was much pleased on reading the correspondence in 
your impression of the 24th ult. on the above subject. It shows 
that some interest is being taken by the thinking world in an 





important question, though it seems strange that two gentlemen, 


| living possibly hundreds of miles apart, should have hit on the 


same principle and expedient at the same time. I hope “ R. 8.” 
James Brownlee, and ‘‘ Nimrod,” have seen your excellent illus 
tration of Lloyd’s patent safety tuyere, if so I think they will 
admit that the desideratum they so ardently wish for has been 
obtained in a more simple form than “‘R. 8.” and James 
Brownlee” propose. 

_ [can assure your correspondents that with Lloyd's patent there 
is scarcely any possibility of water getting into the furnace. I have 
used no tuyeres but these since last February, and have invariably 
found that even when a tuyere “drills” and a hole is burned 
through the casing, the internal pressure of blast, being so much 
greater than the outward pressure of the atmosphere, the water is 
actually blown back instead of leaking into the Teoens. I also find 
that the cost of tuyeres and tuyering has been greatly reduced. 

In your notice of Lloyd’s patent you say, “‘ What the tuyere of 
the future will be remains to be seen.” Possibly so, but I think 
that the extreme simplicity, great economy, and absolute safety of 
Mr. Lloyd's tuyere, leaves very little to be desired. You also say 
that, ‘‘ It is stated that the simple coilas used in the North of 
England never causes a casualty,” and you conclude by asking the 
Staffordshire ironmasters, “why the box tuyere should be retained?” 
I should say that we have used coils at Darlaston Green Furnaces 
from 1868 to Feb., 1875, that is more than seven years, and during 
that time we had a great number of explosions, sometimes several 
in a single day, though fortunately none of them were fatal ; and 
our experience was that owing to the injury done to the furnaces 
through leakage and burning out, coil tuyeres were not only unsafe 
but also unprofitable. I know of other firms who tried the coils, 
and I suspect that their experience being like ours, fully answers 
your question as to why the box tuyeres are retained, viz., ‘‘ they 
know of none other that answers so well.” I hope, however, now 
to see the spray tuyere generally adopted. 

Darlaston Green Furnaces, near 

Wednesbury, Nov. 3rd. 


W. H. HEE.ey, 
Furnace Manager. 





THe INSTITUTION oF Crvi, Enatnerers.—-A circular has just 
been sent to every member of this society notifying that the session 
1875-76, will begin on Tuesday next, the 9thinst. The proceedings 
will be inaugurated by the reading of a paper by Mr. W. H. Price, 
M.I1.C.E., on ‘‘ The Manora Breakwater, Kurrachee.” The annual 
general meeting, for the transaction of business relating to the 
management of the institution, and for the election of council and 
officers for the ensuing year, will be held on Tuesday, December 
21st, being the Tuesday next before Christmas eve. The members 
are reminded that, by way of discharging the obligation incurred 
on election, they are expected to aay or aid in the preparation 
of, communications for reading before the society upon subjects 
connected with engineering science and practice, in accordance 
with the list of subjects for papers abeely circulated. Finally, 
they are recommended to exercise great cavtion with respect to 
proposing new candidates for admission into the institution, so 





that only such persons as are really worthy of that distinction 


shall be proposed for election, 
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SOCLETY OF ENGINEERS. 
November 1st, 1875. 
Mr. W. H. Apams, President, in the Chair. 

THE following ‘paper “On Screw Propellers, their Shafts and 
Fittings,” was read by Mr. Hamilton W. Pendred :— 

In preparing the present paper, the object of the author has been 
to ptr abstract theories, preferring to place before the Society a 
series of authenticated facts relating to the practical working of 
the screw propeller, the fittings of "the screw shaft being a matter 
directly revelant to the same subject, the author has also included 
it in the paper, so as to make it complete. In dealing with his sub- 
ject, the author will first give a brief history of the screw pro- 
peller, with the results of some of the earliest experiments made 
with it; passing on to more recent times, he will notice the 
performances of most of the best screws now in general use. The 
subject of screw propulsion, however, is one which it is to be feared 
will never be uced to precise rules, owing to the difficulty of 
securing uniform conditions of sea, tide, and current ways, of 
weather ard wind, all of which exercise a great influence upon the 
question. 

Who invented the screw propeller is not known with certainty, 
nor is the matter one of much importance to shipowners or engi- 
neers in the present day. e best authorities give Mr. Francis 
Pettit Smith the credit of having been the first who practical] 
applied the contrivance. Mr. Bourne credits Robert Hooke wit 
having, in 1750, suggested the application of oblique vanes, like 
those of a windmill, to the propulsion of vessels. According to 
Mr. Rennie, Smith was not the originator of the thing; Mr. 
Rennie credits Mr. Shorter with this honour. Mr. Shorter pro- 
pelled the Superb, line-of-battle ship, at the rate of two knots an 

our in the earlier part of the present century. Some twenty 





years later, Mr. Brown applied his gas vacuum engine to drive a 
two-bladed screw propeller, his best results being a ws of seven 
miles an hour with 12-horse power. David Bushnell and 


Frederic Sauvage were sharers in the origination of the screw, or, 
as least, that honour is claimed for them by many persons. In 1836 
Mr. F. P. Smith obtained his patent for a screw propeller, and pro- 
pelled a small vessel with it; and after much difficulty he succeeded 
in getting Messrs. Wright, the bankers, to defray the cost of 
building the Archimed This vessel was 105ft. long, 20ft. wide. 
and 12ft. Gin. deep, and was propelled by geared engines of 
80-horse power. She was first tried in Barking-creek in 1839, and 
her estimated speed was 84 miles an hour, After this came the 
Admiralty experiments with the Widgeon paddle as against the 
Archimedes; and from this period the screw, in the hands of 
Mr. Pettit Smith, proved that it was entitled to the confidence of 
engineers. Since then its progress has been rapid. The vicissi- 
tudes through which it has passed constitute one of the most 
interesting ch.pters in the history of mechanical engineering. It 
ong however, which the author has no intention to enter upon 
ere. 

The success of the screw has been so great that it is at the 
present time the most popular method of utilising the power of 
steam for the propulsion of vessels, and the intention of the author 
is te direct the attention of the members of this Socicty to some of 
the most recent developments which screw propulsion, as a system, 
has undergore, and to call notice to one or two points of import- 
ance which have hardly yet received the consideration which they 
deserve. To deal fully with screw propulsion as it is, or to con- 
sider at large the process of Jevelopment which it has undergone 
even within the last five or six years, is far beyond the limits of a 
paper such as this, and this fact will, the author trusts, be accepted 
as an excuse for the circumstance that he touches on general topics 
without exhausting any, and that the paper must, as a whole, 
appear to lack cohesion, for out of the multitude of points claim- 
ing consideration he has been obliged to make a selection, 
but he ventures to think that selection — while leaving much 
omitted that deserves notice — still includes a great deal that 
merits attention from the members of this Society, 

One of the first points claiming attention is the efficiency of the 
screw propeller, the word efficiency being used here not in the 
sense of comparative efficiency ; it refers not to the relative per- 
formance of any two screws of different types, but defines the 
actual total efficiency of any given screw as referred to the power 
of the engines driving it. It is known that of the whole indicated 
horse-power exerted by an engine a percentage only is usefully 
employed in driving the ship; what that percentage is|can be 
only ascertained provided the thrust of the propeller shaft is 
known. The work done in foot-pounds by a pair of engines of, say, 
500 indicated horse-power, is 16,500,0001b. per min., and the thrust 
of the propeller shaft multiplied by the speed of the ship in feet per 
minute gives the actual percentage of the engine-power utilised to 
move the ship, and goes far to determine the efficiency of the pro- 

lier. The importance of the laws bearing on this point is now 

ally unde: by shipowners, and in the present day little is 
heard in shipping circles about indicated horse-power, the question 
»rincipal idered being how far can a ship of stated dimensions 
be driven by a given number of tons of coal? It is a fact, indeed, 
that the smallest consumption of coal per indicated horse-power 
by no means invariably represents the most economical ship, be- 
cause much of the power ma be wasted by the screw, and a truer 
measure of its efficiency would be found in referring the consump- 
tion of fuel to the horse-power developed by the thrust of the 
screw. Now it is a curious fact that very few experiments have been 
carried out te cetermine this question of relative efficiency for 
various forms and types of screw propellers, Probably the best on 
record are those of Mr. Isherwood, whose name is well known in 
connection with marine engineering in the United States, and 
instituted during a cruise on the southern and eastern coasts of 
Asia in 1858. The experiments were made with gunboats 
originally built by the British Government to attack the forts 
at Cronstadt during the last Russian war, but which were after- 
wards used in naval operations in Chinese waters. The general 
particulars of these boats and of the engines in some of them 
are set forth in the following table. Half the number of boats 














were 1 by Maudslay ; ther by Penn: 
Isherwood’s Experiments with British Gunboats. 
Kind of screw used, two-bladed true screw. 
Di ions of ere 
N.H.P. Beam. Length. Draught. 
Geis < o « &@ os Ee 109ft. 10in. 6ft. Oin, 
oo 60 22ft. 100ft. Oin. Tit. din. 
(ec 80 22ft. 125ft. din. ., Sft. 3in. 
Mavupsiay's ENGINES. 
Type. Dia. of cylinder. Stroke. LHP. 
Plain double cylinder 15hin. 18in. 20782 


MAupsLay's Screw. 


Length in Area on plane 
Diameter. Dia. of boss, Pitch, axial at right angles 
direction. to axis. 
6ft. 10in. ee 8ft. 16in. 9-24ft. 
Speed of vessel, 8°28 knots per hour. 
PENN's ENGINES. 
Effective 
Type. Die ot Din Of Stroke, dia. of |= LHLP. 
’ ‘ ' cylinder. 
Double cylinder trunk .. 2lin. .. llin. .. 12%in. .. 17°8im. .. 18573 
Penn's Screw. 
Length in 
Diameter. Boss dia. Pitch. axial 
direction. 
6ft. loin. oft. 9in. 


Speed of vessel, 8°26 knots per hour, 


The distribution of the power being ation thus :—From the 

wer of the engines was deducted : a, power to work engines 
and shafting, the remainder, }, being the net power applied to the 
serew shaft. Of this net power, according to Morin’s experi- 
ments, 7°5 per cent. is first absorbed by the friction of the load, 





being a friction additional to that of the engine itself, and is 


directly as the load or pressure under which the engine works ; 
deducting this 7°5 from the net power, the residue is partly 
absorbed in overcoming the cohesive resistance of the water to the 
surface of the screw ; or, in other words, the resistance which the 
water opposes to the passage of the screw blades through it in their 
helical paths. This is sometimes erroneously called the friction of 
the water on the screw blades; it is in direct ratio of the 
surface, and as the square of the velocity, it equals about 0°45 Ib. 
per square foot, with a velocity of 10ft. per second, this being 
deducted from the remaining power, as is also that required to 
overcome the cohesive resistance of the water to the screw surface, 
the residue is divided between the power expended in the slip of 
the screw, the propulsion of the vessel, and the ratio of speed of 
slip to speed of vessel, Acting on this basis of analysis we deduce 
the following tables :— 

Analysis of Work done by Maudslay’s Engines. 


Speed of boats .. .. «.. . 8°38 knots. 
Gross indicated horse-power .. .. .. .. 20782 knots. 
Pressure, mean, of steam on pistons per 

0 oe eee 
Computed thrust of the screw in lbs. .. 4552. 


DisTRIBUTION OF THE PoweER. 
Power absorbed by engines and shafting .. 
Net residue for screw shaft .. .. .. 
This last is thus divided : 


Absorbed by load friction 1461, or 7°5 per cent. 


Absorbed by cohesive water resistance’ 19°31, or 5°2 = 
Absorbed in slip of screw.. .. de 52°67, or 270 a2 
Balance for ship propulsion 117 24, or 60°0 a. 





Totals — 19483, or 100 per cent. 
Analysis of Work done by Penn’s Engines, 
Speed of boats .. .. .. ws +s 8°26. 
Percentage of slip to speed 24°5. 
Gross indicated horse-power .. 18573. 


Effective pressure of steam in cylinders .. 326 Ib, per square inch. 
DisTRIBUTION OF THE POWER. 
Power taken by engines and shafting.. 149. 
Net residue for screw shaft .. .. .. 171 64-H.P., or 100 per cent. 
This last is thus divided : 


Absorbed by load friction, engine and 


re ae ae 12°87, or 7 50 per cent. 
Absorbed by cohesive water resistance 10°03, or 5°84 - 
Absorbed in slip of screw ° 2 36°44, or 21°23 ne 
Balance for ship propulsion .. 11230, or 65°43 a 





17164, or 100°00 per cent. 

Equal weights of steam and fuel were used, and the speeds were - 
Maudslay’s, 8°38; Penn’s, 8°26. The gross effective piston pressure 
in Penn’s engine was 32°93; but to attain the same speed as 
Maudslay’s vessel the piston pressure should have been increased 
to 33°84lb. On the other hand, however, from the better appli- 
cation of the power of Penn’s screw, a gain of economy of 8 per 
cent. over Maudslay’s was attained, thus reversing the statement 
of economy of working as measured alone by fuel, the waste in Penn’s 
being attributable to steam passages and increased frictional surface, 
Both boilers were of the same construction. 

Mr. Isherwood states that from his investigations it appears that 
the weight of steam required to propel a vessel at different speeds 
is always in a much lower ratio than the cubes of the speeds, 
though, owing to the actual ratio being the resultant of a collec- 
tion of forces constantly varying amongst themselves, its real 
value is difficult to determine accurately. The following table 
briefly summarises the performances of the Government transport 
Sydney, at Hong Kong, in 1858 :— 


The SS. Sydney. 


Length of keel .. . p> “ow es 209ft. 
EOE ED ce cc 0k ce ee we as 33ft. 
Monm Gramght .. 02 ++ cc «+ cc oo 16°35. 
Immersed cross section in square feet .. .. .. .. 450. 
Thrust of screw ata speed of ten geographical miles 

2 a enema ¢ | 

PARTICULARS OF SCREW or 5.8, SYDNEY. 
=: ona Expanding pitch 
Kind of screw .. fore & aft. 
EE 46) 6s os Se 08 oo. ee Toe lift. 
Diameter of boss .. 2lin. 
18ft. 9in. 


Mean pitch from which slip was calculated .. 
pe 4 in direction of axis . .. «.. «. «. 
Gross indicated horse-power 

Speed of shipperhour .. .. «. «soe + 
Slip is not given. e 


1ft. 10}in. 
836. 
8°69 knots 
Comparing the performances of her screw with those of her 
sister ships—the Ireland and Scotland—Mr. Isherwood gives the 
following table, which shows that the relative economical 
efficiency of application of power was—Sydney, 1183; Ireland, 
1°000 ; and Scotland, 1146. 


Isherwood’s Experiments with British Transports. 


Names of vessels. 











>i giz 

fats ia 

;@/Fi8 

Diameter of screw /l4-O |12°5 [18°5 
Pitch 18°75 (21°0 =(17°5 


Fraction of pitch Sets ye 
Helicoidal area .. .. os 40 0 


Ee ee j13°O8 21°05 14°16 
Revolutions for equal speed... .. «2 ee’ ee «s | L°O17| 1°000 1°108 
Cohesive resistance of water to the screw .. .. .. | 1°00 | 1°23 | 1°32 
Relative economical efficiency ef application of power | 1°18 | 1°00 | 1°14 


The author will only notice one other set of Mr. Isherwood’s 
experiments, and selects H.M.S. Conflict. Experiments were 
made at different times, and collected by him, on this 
ship with six different propellers, one of which was the 
Boomerang, invented by Sir omas Mitchel, and it may be 





briefly described as follows :—It is a true screw, having its two 
blades inclined in opposite directions, and being named after a 
well-known weapon used by the Australian savages, which 


resembles a piece or strip of 
then bent like the letter 8. 
follows : 


per first twisted in a spiral, and 
e dimensions of the ship are as 


The S.S. Conflict. 


Length between perpendiculars .. 192ft. Gin. 
Breadth, extreme as” us es 34ft. 4in. 
RIES ce! 00' 66 22. oe 06 S000) “oo co co SOTERA 
Gross immersed mid-section in square feet .. .. .. 402. 
Resistance of hull at a speed of nine geographical 
ee ee ee ee ee eee ee) 
Gross indicated horse-power .. .. T7750. 


The following table in shows the results of the different 
trials. This table is interesting, inasmuch as all the trials were 
made with the same ship and machinery, all the screws were of 
the two-bladed type, and consequently afforded no means of com- 
parison with three and four-bladed screws, 

The grand aim of all inventors who have dealt with the 
screw has been, of course, to increase its efficiency; it would 
be quite beside the J 2. gpg of this paper to refer in detail 
to what has been done years ago in this matter; the 
author, it will be remembered, is dealing with recent practice, 
and with it only. The labours of recent inventors have been 
devoted to reducing vibration, and obtaining a greater thrust 
per indicated horse-power than is available with the common 
screw ; they may not themselves realise this truth, but the fact 
remains that the screw which gives the greatest thrust for the 
least expenditure of power is—other things being equal—the best. 
No one has addressed himself within the last few years with more 
success, perhaps, to increasing the efficiency of the scréw than Mr. 
Robert Griffiths, His attention was first directed to the screw 








ropeller on witnessing some experiments made by Captain 
Piricsson on the Regent’s Canal about thirty-five years ago, and he 
began his own experiments about ten years later. His first idea 
was to find out what portion of the screw’s dise was most effective, 
in other words, the tion of ~ —_ of the disc ly the _— 
ion. He decided to fill up the cen portion with a sphere, 
retictpatl a certain calculable loss, but instead a - — : 
slight gain in Working this out experimentally, he founc 
ae cibaie pn ll to be between a quarter and one-third the 
diameter of the screw. Experimenting then on the shape of the 
blades, he found that the width of the blades just over the sphere 
should be equal to one-third the diameter of the screw, and at 
the points one-ninth thereof, with a movable bladed screw he 
found that when the pitch was set to equal 1} diameters, the 
water had no tendency either to increase or diminish the pitch, 
but that when set coarser the water tended to increase that coarse- 
ness, and when set finer, the water tended to increase that fineness, 


; Isherwood’s Experiments—H.M.S. Conflict. 





: AL ; 

Sie lg Ss a8 

Se # RSS =e ge 

== we = =34 Se 

Kind of screw used, Se, « 3 SoS Slip. §& 

f°) 4 R252 Se 

£12 oF3 36 =§ 

| & 2 2s 

4 Common two-bladed screw 13°5 16°5 | 68°0 9°28 17°5 S12 
B Do., corners rounded off .. — | 15°16 75°7 9°42 165 — 
C Common two-bladed Griffiths’ —|— 7woe—- 173 — 
D Do., uniform pitch — | 19°85 62°0 963 24 — 
E IsD reduced toequalareawith F.. — — 65°87 9°50) 25°59 — 
F Boomerang—two blades .. — | 20°0 66°689°72 26°05 — 





The author would draw attention to this as a point in the science 
of the screw propeller worthy of notice. screw propeller 
occupies an intermediate position between a disc and a paddle- 
wheel ; if the pitch of a screw were reduced to the mini , then 
it would be merely a disc; if, on the other hand, it had a maximum 
pitch, so to speak, it would become a paddle-wheel, and would 
tend to turn the ship round and round on her centre, because of 
the difference of density of water above and below the centre 
of the shaft. It seems then to the author that any screw acts to 
some extent as a paddle-wheel, and must tend to givea ship what 
sailors call a port or starboard helm, and that a fine pitch must be 
the best, while if area be wanting, it is better to get it by multi- 
plying the number of the blades rather than by adding to their 
ength. 





(To be continued.) 








SouTH KENsINGTON MusEuM.—Visitors during the week ending 
Oct. 30th:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,632; mercantile marine and other 
collections, 108. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 am. to 4 p.m., Museum, 1787; mercantile 
marine and other collections, 57. Total, 14,504. Average of 
corresponding week in former years, 12,175. Total from the 
opening of the Museum, 14,640,626. Patent Office Museum, 
4558. Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,287,221. 

Hakp Sree. versus Sort Inon.—Mr. Isaac Reese, of this city, 
has an invention for cutting bars of hardened steel, and on Saturday 
last Professor B. 8. Hedrick read before the American Association 
for the Ad t of Sci , in session at Detroit, an essay on 
“The Requisite Amount of Simple Friction of Soft Iron against 
Cold Steel to Melt it.” He said the development of heat by 
friction has been long known. For some time it has also been 
known that the operations of rubbing and rolling had the effect of 
changing the molecular structure of iron and steel. These 
operations will toughen and compact cold iron, and will harden 
and condense steel. Some time since Mr. Jacob Reese, of 
Pittsburgh, Pa., had occasion to construct a machine for cutting 
bars of cold-hardened steel. For this purpose he mounted a disc 
of about forty-two inches diameter, made of soft wrought iron 
= a horizontal axis, so as to be rotated with great velocity. 
With any moderate speed no cutting was produced. But on 
giving the disc such a speed of rotation as to cause the periphery 
of the disc to move a velocity of about 25,000ft. per minute— 
nearly five miles—the steel was rapidly cut, especially when the 
bar to be cut was slowly rotated against the disc. Sparks in a 
steady stream were thrown off. But on examining the pile of 
accumulated particles b th the hine they were found to be 
welded together in the shape of a long cone, similar to the 
stalagmites in the lime-stone caves; they were nearly like the 
spikes of frost as formed in winter on Mount Washington, and 
illustrated at the Troy meeting. Real fusion takes place. The steel 
is melted by the swiftly moving smooth edge of the soft iron disc, 
but the disc itself is but little heated. The bar of steel on each 
side of the cut receives but a slight heat, not at all drawing the 
temper, or oxidising it. By this process a rolled, polished and 
hardened steel bar of two or three inches in diameter may be cut 
in two in a few minutes. The soft metal disc of iron used was 
about forty-two inches in diameter. The particles fly off in thick 
jet or stream through which the naked hand may be passed without 
injury. They glance off without burning the hand, having assumed 
the condition which causes the spheroidal state of liquids. 
Pittsburgh Leader, 

THE SPECIFICATION OF FRENCH PaTENTS.—The French Minister 
of Agriculture and Commerce, in a letter addressed to the prefects, 
states that Article 23 of the law of 5th July, 1844, provides that 
the specification of inventions patented each year, or abstracts of 
them, be published. We understand that hitherto they have been 
issued in the form of a volume, comprising branches of industry 
the most varied, and often having no connection one with another, 
so that to obtain any desired information it was nece: to buy 
each volume as it appeared, and then to make a long and tedious 
search. In future, however, the patents will be divided into 
twenty groups, comprising agriculture, hydraulics, railways, textile 
manufactures, engines, ships and navigation, civil coygtructions, 
mining and metallurgy, domestic appliances, carriages, fif€-arms and 
artillery, instruments of precision, fictile art, chemistry, lighting 
and heating, wearing apparel, industrial arts, paper making, leather 
and skins, Paris goods, and minor industries. Each of these 
groups is again divided into a certain number of classes relating more 
particularly to branches of trade either of the same nature or hav- 
ing the same object. Thus, agriculture comprises five classes :— 
(1) agricultural machines ; (2) manure ; (3) works connected with 
the management of farms (travaux d’exploitation) ; (4) mill work ; 
(5) bread making. Each of these classes forms the subject of a 
separate publication, in the form of parts (fasicules), containing the 
text and plates if required. These parts will be sold separately at 
a price regulated by the numbers of sheets and plates, at the rate of 
40 centimes (4d.) per sheet and per plate. The parts will be 
collected into volumes, which will ‘ sold, as heretofore, at 15f. 
(12s.) each. Now that the new method of publication has been 

lopted, the specifications deposited since 1861 are to be — 
As it was thought interesting to bring to the knowledge of the 
public the most recent patents, it has been decided to publish 
simultaneously the patents of 1861 and 1871, of 1862 and 1872, of 
1863 and 1873, peed gov on. A certain number of parts relating 
to the year 1873 are now to be obtained. The sale of the parts 
and volumes takes place at the Imprimerie Nationale, Rue Vielle- 
du-Temple, 87. A table giving the title and the price of the parts 
that have appeared up to the present time has been prepared, and 
the titles and prices of future parts will be announced in the 
Jouriat Oficiel, Paris,—The Miller, sais 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gero.p and Co., 

LEIPSI®.—A. Twiermever, Bookseller, 

NEW YORK —Wiimek and Rocers, 47, Nassau-street. 











PUBLISHER’S NOTICE. 
In consequence of the General Postal Union, which came into 
operation on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 
Remittance by Post-office Order.—A: 2} : 
panes Ook wt ares opentine Republic, Australia, Be’ 
Denmark, Egypt, France (Paris only), Germany, Gibraltar, India, I 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Soe ittosace by Bilt t London.—Austria, B 
Remittance by Bill in Lon —Aus' uenos A Ceylon, i 
Southampton, France and Algeria, Greece, Soman “lolanda’ pom Lang 
Panama, Peru, Russia, Spain, Sweden, £1 168. Borneo, £2 5s. . 





TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to 
inform s ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be 





the writer, not ily for publi , but 

good faith. No notice whatever will be taken 
communications. 

C. Z. (East Pennard).—Apply toa firm of agricultural engineers. 

R. W. (Mackenzie Blowers).— Write to Mr. W. J. Ellis, Dickinson-street 
Springjield-lane, Salford. ° 

G. M. M.— We are not aware that any illustrations of the Bristol and Exeter 
enyines have ever been published. They are tank engines, with a Sour- 
wheeled bogie at each end. They are extremely ugly, but with light trains 
they can attain a very high speed, running very steadily. ’ 

A. B.—I/ you can get cast iren for the stated price, use it by all means, We 
strongly advise you not to attempt to warm the mill with the live steam on 
its way to theengine. The arrangement shown with the safety valve will not 
answer. Air would collect in the pipe and keep the steam out ; that is to 
say, you must have a circulation of steam through the heating pipes. Why 
not take your exhaust pipe up through the roof ! ‘ 





as a proof of 
of anonymous 





AMERICAN BEEF. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent tell me of any maker of apparatus for 
curing American beef, from 100 to 1000 head of cattle per day in can ? 
H. H. 





SUBSCRIPTIONS. 

Tae ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, yf preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Hatf-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. . £1 9s. Od 

Uf credit occur, an extra charge of two shillings and sizxpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk Excineer Volume, price 2s. 6d. each 

The Jollowing Volumes of Tue ENGINEER can be had, price 18s. each. —Vols 

5, 10, 14, 24, 25, 26, 88. 





ADVERTISEMENTS. 

es The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sizpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS Cannot ne lxserteD UnLess DeLivenep sErore Six o’cLock on 

murspar Evening in racu Week. 

«", Letters relating to advertisements and the publishing department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 

other letters to be addressed to the Bditor of Tat Excixeer, 163, Strand. 








MEETINGS NEXT WEEE. 
InsTITUTION oF CiviL Exorngers.—Tuesday, November 9th, at 8 p.m. : 
“The Manora Breakwater, Kurrachee,” by W. H. Price, M.LC.E. 
Society or TeLteorapnic Exoineers.—Wednesday, November 10th, at 
8p.m.: ‘‘On the Durability of Ionite in India-rubber and Gutta-percha 
Cables,” by Henry Mance. 


THE ENGINEER. | 


FRIDAY, NOVEMBER 65, 1875. 











THE IRON TRADE OF THE UNITED STATES. 


Tue statistical report of Mr. J. M. Swank, the secretary 
of the American Iron and Steel Association, has just 
reached England. It was presented to the members of the 
association on the Ist of October, and contains detailed 
statistics of the 1ron and steel trade of the United States 
down to the Ist of January, 1875. We need scarcely say 
that in one sense it is exceedingly dry reading ; but the 
paramount importance to iron manufacturers in this country 
of the facts with which it deals, renders it unnecessary that 
we should apologise for reproducing here much of the infor- 
mation which it contains. It would be dishonest to deny 
that at this side of the Atlantic the proceedings of American 
iron masters are watched with a jealous eye by some per- 
sons. This fact is made capital of in the States, and many 
hard things are said of England by the American press 
as a consequence. The United States did, at one time, con- 
stitute one of the best of the many markets that exist for 
the sale of English iron and steel; this is no longer the 
case, but the circumstance would excite no animadversion 
here if it was due to legitimate causes : if, in a word, it 
was the result of fair competition between the iron masters 
of the two nations. As it happens, however, the progress 
of the iron trade of the States is largely, though by no means 
wholly, due to the heavy protective duties levied on all 
imports of iron and steel by the United States Govern- 
ment. In order that a single branch of trade may be 
benefited, or more strictly speaking, in order that a single 
class of capitalists may reap large profits, all other classes 
of the community are heavily taxed. Thus it can be 
shown that rails might be had more cheaply from England 


accompanied by the name and address of | 





than they can be had of native manufacture in the States ; 
thus, those who construct railways in America have to pay 
more for them than they need pay but for protection. Iron 
is one of those materials so extensively used that anything 
which affects its price affects every one ; and it requires 
little acumen to realise the fact that the policy of protection 
adopted in the States, although it may foster a single 
branch of trade, tells heavily inst almost every other 
investment of capital in the work of production. 5 this 


| country protection is regarded asa mistake; and the blatant 


fashion in which it is advocated by a large party in the 
States, does much to promote the feeling of jealousy with 
which, as we have said, the progress of the United States 
iron trade is regarded in this country. The feeling is, 


| however, by no means generally entertained, and in the 


um, | 
uiana, Canada, Cape of Good lope, | 


facts themselves, when closely examined, will be found no 
cause for any sentiment even akin to jealousy. The life of 


| the American iron master, even with protection to aid him, 


is not spent ona bed of roses. Protection is not confined 
to the iron trade, and its almost universal application tends 
to raise the cost of living to a point which English people 
can hardly realise. Umbrellas may be igen perha 

more as luxuries than necessities in this country ; in the 
United States they are indisputably luxuries, inasmuch as 


| an ordinary silk umbrella costs £5. Wearing apparel of 


| all kinds is dear in proportion. 





The same fact applies to 
house rent, and to a hundred other sources of expenditure. 
The result is that labour is enormously expensive, and the 
American iron master is expected, in consequence, to pa 
wages to puddlers, millmen, miners, and furnace men, which 
are out of all proportion to the wages paid in this country for 
similar work, and it does not appear, after all, that any one is 
better off. Strikes are incessantly occurring, and the ironand 
steel trade of the United States does not, so far as can be 
learned from Mr. Swank’s report, seem to be in a more satis- 
factory condition just now than our own. That it is being 
developed is beyond all question, but it is by no means 
certain that the advantage undoubtedly gained in this way 
by the nation at large is worth the cost; and many eminent 
American authorities hold that the country would reall 
be much better off if protection had no existence, and if 
the iron and other trades of the country were permitted 
to develope themselves in a legitimate way. It would be 
impossible to deal fully with this topic here. We have 
referred to ic principally because Mr. Swank, strangely 
enough, has not said this year a single syllable in favour of 
protection, whereas, in his report for 1873, he strongly 
advocated it. His silence may or may not be a sign of the 
times, and our readers can use their own discretion and 
take the fact for what it is worth. 

Mr. Swank’s figures prove, in a very conclusive way, 
that even protection cannot render the iron trade of the 
United States exceptionally prosperous. The total pro- 
duction of pig iron in the country in 1873 was 2,868,278 
tons, whereas in 1874 it fell to 2,689,413 tons, a falling off, 
it will be seen, of nearly 179,000 tons. In 1872 the pro- 
duction reached 2,854,558 tons, or 165,600 tons more than 
in 1874, Mr. Swank clearly places the whole aspect of 
the question oefore his readers thus :—“In 1872 there 
was every inducement for furnace owners to make all the 
iron that was possible, for prices were high and the demand 
was constant; hence the hitherto unexampled yield of 
that year, 2,854,558 tons. In 1873 a number of large new 
furnaces, built in that year and in 1872, were put in blast, 
and during the first half of the year greatly augmented 
the production of iron over that of the corresponding 
period of 1872. Had the prices of 1872 been maintained 
during 1873, and the demand for iron experienced no 
abatement, there can be no doubt that the production of 
1873 would have reached 3,500,000 tons. But at the 
beginning of summer it became evident that production 
was outrunning consumption, and it will be remembered 
that on the 19th of June a convention of pig ironmakers 
assembled at Cleveland and adopted a resolution recom- 
mending a restriction of production. This recommen- 
dation was so far followed or anticipated as to cause the 
blowing out during the summer of a number of furnaces. 
Others were blown out for repairs at various periods 
during the ‘year, and were not again put in blast. In 
September the panic came, and it was at once made evident, 
by the resultant shrinkage in prices and decrease in con- 
sumption, that production would have to be still further 
reduced, and accordingly a number of additional furnaces 
were blown out, so that, by the close of the year, of 
665 furnaces then completed 252 were out of blast and 
413 were in blast. The production of the year was 
2,868,278 tons, or 13,720 tons in excess of that of 1872. 
The year 1874 opened with 413 furnaces in blast, but with 
a strong hope generally prevailing that the effects of the 

ic would soon disappear, when a revival of the demand 
or iron would follow. Of the 413 furnaces then continuing 
to make iron it must not be forgotten that nearly every 
one of the large new and improved furnaces built in 1872 
and 1873 was included. Stated otherwise, most of the 
furnaces then out of blast were furnaces of small capacity. 
The hopes of a revival of business that were entertained 
at the beginning of the year were soon found to be 
delusive, and then began the agitation of the policy of 
still further restricting production by means of a definite 
system which should aim at an equitable division of the 
trade. This agitation proved fruitless, but while it was 
pending very few furnaces were blown out, while fully as 
many others, some of which were new, were blown in. It 
was not until near the close of the year that a general 
determination to blow out furnaces was reached, and when 
the year closed, of 701 furnaces then completed 336 were 
out of blast and 365 were in blast. The production of the 
year was 2,689,413 tons, or 178,865 tons less than the 
product of 1873.” 

The United States use or keep all the iron and steel 
made in them, and import more. Practically the country 
has no export trade in these metals unmanufactured. The 
total exports of pig from the United States in 1874 only 
reached 16,039 tons, while in 1873 they amounted to 10,103 
tons, and in 1872 to 1477 tons. On the other hand, the 
imports of pig iron show a remarkable falling off. In 
1874 the United States purchased 61,165 tons, against 





154,708 tons in 1873, 296,000 tons nearly in 1872, and 
245,535 tons in 1871. If we add these res to those 
representing the produce of the country, and deduct the 
exports, we arrive at the following results :—In 1872 the 
net consumption of pig iron in America was 3,149,073 tons, 
in 1873 it was 3,012,883 tons, and in 1874 it was 2,734,539 
tons. It will be seen therefore, from these fi which 
Mr. Swank does not give—that the importation of iron to 
the States has not fallen off because of an increased supply 
of native iron, but because the whole consumption of iron 
has dec We have taken no account of the iron in 
stock, made but not used during the years to which our 
calculations refer, nor have we data before us to enable an 
estimate to be made of the stocks. At the close of 1874, 
however, it would appear that not less than 795,000 tons 
of pig were in hand. Under such conditions it is not re- 
markable that imports should have fallen off ; it is remark- 
able that the States should have imported any iron at all, 
especially as the charcoal Pig of America is not very inferior 
to the best Swedish iron. We shall not attempt to explain 
causes which led to a falling off in the demand for iron, 
they are very generally understood in this country. 

Mr. Swank’s report is issued late in the year, but he has 
evidently done his best to bring his figures as nearly as 
possible down to date. Thus we learn that in January, 
1875, no fewer than sixty-two furnaces were blown out. 
The whole number of furnaces in the States on the 1st of 
February, 1875, was 701, of which 303 were in blast and 
398 out of blast. It is clear, however, that American iron- 
masters anticipate some very bright days in the future. 
Notwithstanding the sufficiently miserable t of affairs 
represented by the fact that more than one-half of all the 
furnaces in the country stood still, no fewer than forty-six 
new furnaces are being constructed this year, against 
thirty-eight last year, fifty in 1873, and forty-one in 1872. 
As regards rolled iron and steel, America made last year 
1,839,560 tons, against 1,966,445 tons in 1873, the decrease 
—126,885 tons—being wholly in rails. The nail and spike 
trade of the States is enormous, no fewer than 4,912,180 
kegs being made last year. In 1871 the country produced 
775,000 tons ; in 1872, 1,000,0U0 tons; in 1873, 890,077 
tons; and in 1874, 729,000 tons, in round numbers, of 
rails. As regards the Bessemer steel trade, it is obvious 
that we shall have to look to our laurels. In 1874 we 
made about 540,C00 tons of Bessemer steel ingots, but the 
United States made 176,000 tons, against 45,000 tons in 
1871. Up to the present little or no spiegeleisen is made 
in the States, nearly all being imported, but it is proposed 
to establish the production o —e when the proper 
ores have been rendered available. 

We should extend this article beyond reasonable limits 
did we attempt to reproduce many more of Mr. Swank’s 
figures. We have given enough to enable a general idea 
to be formed of the present position of the iron trade of 
the States. It is greatly to be regretted, however, that 
Mr. Swank has said nothing concerning the aspect of 
affairs in the labour market of his country, as on the atti- 
tude assumed by the men the immediate future of the 
trade may be said to absolutely depend. It will be remem- 
bered that Mr. Swank was by no means so reticent last 
year ; he then advocated protection, because among other 

ood results, it enabled men to receive higher wages. 
Strikes and troubles in the coal districts in Pittsburgh and 
elsewhere during the last twelve months have probably 
rsuaded Mr. Swank that it is useless, if not unwise, to 
et puddlers and colliers know that protection is intended 
for their good. Indeed, his report is singularly colourless 
this year. He has played the part of a calculating machine, 
and apparently aware that something more would be 
cape | from a man in his position, he has attached a 
somewhat ludicrous importance to certain statements ; 
thus, he tells us in italics, that it is “wnwise to increase 
stocks in 1875. The hard times which the iron industry of 
this country is this year experiencing are intensified by the 
persistent determination uf manufacturers to make pig and 
bar iron for which there is no mariet.” The observation 
can hardly be original with Mr. Swank, and it was hardly 
necessary to call attention so carefully toa fact which must 
be pretty well understood. There is, however, an expla- 
nation of Mr. Swank’s meaning, which is worth considera- 


tion. We have already quoted a passage from Mr. Swank’s 
report in which he refers to “the agitation of the 
malay of still further restricting production by means 


of a definite system, which should aim at an equitable 
division of trade.” The italicised passage very probably 
calls attention covertly to the desirability of form- 
ing what we may term an iron Ring. If only all 
the ironmasters of the States would combine, they could 
reduce the production of iron and raise the price under 
the protection of the tariff. It has been always argued 
that import duties were essential to the development 
of the ironmaking resources of the country. It is not 
improbable, however, that the policy may be utilised for a 
different purpose altogether, and that, instead of developing 
the iron trade, it may be employed with success to reduce 
the production of iron to what is considered a paying 

int. If this thing is actually done, it will supply the 
est argument against protection ever put into the hands 
of a political economist. 


CIRCULAR IRONCLADS., 


Iv our last impression we noticed, at some length, Mr. 
E. J. Reed’s able letters to the Z'imes on circular ironclads. 
At the moment those letters weré written Mr. Reed had 
had no experience of the sea-going qualities of the Novgorod 
or the Admiral Popoff, and he was, therefore, judiciously 
reticent on the subject. The Times of Wednesday, how- 
ever, contains three letters from him, dated respectively 
October 13th, 14th, and 15th, which su ply the deficiency. 
He has had and enjoyed a cruise in the Black Sea on board 
the Novgorod, and the result of his experience is appa- 
rently quite satisfactory. The Novgorod is, it will be 
remembered, the smallest of the two circular ironclads 
which Russia possesses; but Mr. Reed tells us that her 
behaviour surpassed his ex tions. He embarked at 
Yalta at 8 p.m. on the 13th of October. The glass ws 
falling, wild clouds gathering, and a heavy sea rising. It 
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was proposed that the ship should start the same 
night, but apparently in deference to Mr. Reed’s desire to 
see the ship in a gale, her sailing was postponed till 6 a.m. 
on the following morning. Jt blew hard during the night, 
but the wind went down about daybreak, and the sea, though 
rough, was not nearly rough enough to test the sea-going 
qualities of the Novgorod as Mr. Reed wished. However, he 
had a rough cruise. The ship “ presented an unexampled 
sight in many respects, dealing with the sea as I never saw 
it dealt with before ; she rose and fell to an almost imper- 
ceptible extent, and her pitching and rolling were so very 
small and easy that there was no period, whether the sea 
was broad on the bow, right ahead, or almost abeam, 
when one could not stand, walk, and even write with 
perfect comfort.” Such testimony as this, coming from 
the late Chief Constructor of the British Navy, may be 
taken as cenclusive evidence that circular ironclads consti- 
tute admirable gun platforms; and strengthens the 
favourable opinion which we have already expressed 
concerning them. The important question—the almost 
all-important question—of speed, however, does not re- 
ceive so favourable a reply. The Novgorod attained 
a rate of but 64 knots an hour, and Mr. Reed tells us that 
this miserable tardiness was uot the result of the bad 
weather, inasmuch as one of the peculiarities of this class 
of vessel is that their speed is practically little affected by 
wind and sea. It is true that he adds that she has run at 
a higher speed; but he does not particularise the conditions 
which contributed to bring about the better result. Mr. 
Reed has taken great pains to attribute the slow speed of 
the ship to deficient engine power; but he has totally failed 
to produce in this way a valid excuse for a serious defect. 
Indeed, he has manifested a direct inconsistency. Speaking 
of the good qualities of the Popoffka as a gun platform 
and floating citadel, he has explained that she is really in 
one sense a very tiny ironclad. He points out that the 
weight of our own Sultan is 9000 tons, that of the Devas- 
tation the same, while the Glatton coast defence ship 
weighs 5000 tons. On the other hand, the weight of the 
Novgorod is only 2500 tons. If we use her armoured sur- 
face as a measure of capacity, she is equivalent to a ship 
of 140ft. long and 30ft. broad—dimensions less than those 
of the small gun-boats Viper and Vixen, built in 1865, and 
which no skill could render fit to go to sea. It is, no 
doubt, high testimony to the excellence of the circular 
system that a ship so small should carry 18in. of armour 
and two 28-ton guns. Her armour and guns, indeed, 
alone exceed in weight that of an entire gun-boat of the 
Viper class, hull, engines, boilers, masts, guns, and all. 
But Mr. Reed forgets that the very fact that the ship 
is so small is conclusive evidence that her lack of 
speed is not due to want of engine power. The nominal 
power of the Novgorod’s engines is 480 horses. Allowing 
that they work up to less than four times their 
nomial power, we should still have a force of 1800 
indicated horses to propel 2500 tons, or rather more than 
one-horse power for each 1°4 tons of displacement. Now the 
Bellerophon has steamed at 14 knots, and her ordinary 
speed may be taken as 13 knots with an indicated 
horse-power not greater in proportion than this. In 
fact, there are very few, if any, ironclads in existence 
which have a greater proportion of power—off the mea- 
sured mile—than one indicated horse to a tou and a-half 
of displacement. In dealing with this question of speed 
it must not be forgotten that the power required varies as 
as the cube of the s , or, in some cases, as the fifth 
power. Although it is not strictly accurate, it will be near 
enough for our purpose to assume that the cube ratio holds 
1 fer the Novgorod. If, then, 1800-horse power give 
er a speed of, say, 7 knots, not less than about 7000-horse 
power would be required to impart to her the very mode- 
rate velocity of 11 knots—that of the Bellerophon at 
half-boiler power. What the coal stowage of the Novgorod 
is we do not know. Assuming it to be 300 tons, she could 
keep the sea at 11 knots for not more than thirty hours. 
Her engines, boilers, and machinery generally would weigh 
at the very least 1000 tons, or probably 600 tons in excess 
of the weight of the machinery by which she is at present 
propelled, for it must be remembered that the subdivision 
of power among a number of small engines does not conduce 
tolightness. But itis obvious that the Novgorod could not 
possibly carry 600 tons additional weight on her present 
draught of water ; and so we are brought back to the old 
difficulty, that of combining speed, armour, and gun power 
inasmailship. Everything has been sacrificed to enable the 
Novgorod to carry very powerful guns and very thick 
armour; but it remains to be seen whether it would not be 
possible by a similar sacrifice of speed in an ordinary ironclad 
to obtain qualifications somewhat similar to those of the 
Popoffka. If it is asserted that a velocity of 7 knots is 
enough, then we are all wrong in building ironclads to 
steam at 14 knots. But no one ventures to assert this. 
Even Mr. Reed is not satisfied with the speed of the 
Novgorod, and he enters into a somewhat wild dissertation 
to prove that circular ironclads can be made to steam much 
faster than 7 knots. He urges, indeed, that their form is 
admirably adapted for the reception of machinery of great 
wer. We do not dispute his premises, but we must 
point out that which Mr. Reed has forgotten, namely, that 
at power means great weight ; and the very same laws 
will hold good for a Popoffka as for an ordinary vessel. 
To be fast she must be oe But any large ship which is 
content with a velocity of 11 knots, can carry armour as 
heavy, and guns as powerful, as a circular ironclad. The 
paramount advantage of the Novgorod is, that on a given 
draught and displacement, she goes to sea with heavier 
s and armour than any other ship of her size ; but this 
is not all clear gain. It is obtained partly, we willingly 
admit, because of her form ; and partly, because she is as 
slow as a river barge. 

If it can be shown that a circular ironclad, with a dis- 
placement of, say 10,(00 tons, can be made to carry heavier 
armour and more guns than ironclads of the same weight, 
steaming at the same velocity, than it must be conceded 
at once that the circular ironclad is probably the ship of 
the future. A Popoffka of this weight would be about 
173ft. in diameter, and her draught of water would be 15ft. 





The area to be covered by armour, allowing the belt to be 8ft. 
deep, would be about 4344 square feet, or say as much 
as would be required to protect an ordinary ship 230ft. 
long and 40ft. beam; but a ship of these dimensions would 
not have much more than one-fourth the displacement of 
the circular ironclad. On the other hand, it is not rs 
bable that the actual structure of the Popoffka, independent 
of armour, would weigh much more in proportion to that 
of the ship. It is no joke to carry 80-ton guns about the 
centre of a deck 170ft. in diameter. Still, all things con- 
sidered, it is evident that an enormous advantage would 
rest with the circular ship. But it is doubtful to the last 
degree whether any considerable advantage would be 
gained by mounting more than two guns of 80 tons, or 
even 40 tons, in one vessel. It appears to us that two 
ships of 5000 tons each would be preferable in every way 
to one of 10,000 tons. If, however, it is impossible to get 
a speed of ten or eleven knots—and_ it ay to us to be 
impossible—out of a circular ship of much less than 10,000 
tons displacement, it is evident that the sacrifices which 
must be made to attain velocity are relatively enormous; 
and this fact will militate powerfully against the use of 
circular ironclads—so powerfully, rae e.g that they can 
never be regarded as efficient representativesof a great naval 
power at sea. On the other hand, they appear to possess 
localised powers of attack and defence which are simply 
dacivatek. Not only would they defend our own coasts, 
and operate efficiently in proximity with our principal 
harbours and dockyards, but they might Basel. uietly, 
and at their leisure, to attack the ports of a foe. Half a 
dozen 5000-ton Popoffkas moving in concert could un- 
doubtedly set at detiance any ships which could be brought 
against them, except such vessels as the Thunderer and 
Devastation; and once lodged under the walls of a fort, 
there can be little doubt as to the result. But the great 
fact remains that they cannot go in search of a fleet. Our 
admirals have, ere now, hunted foes through almost every 
sea and ocean on the face of the earth. This duty could 
not be performed by slow ships. They would be continu- 
ally eluded, 

In conclusion we may express once more the opinion 
that very suort and broad ships, of something like the 
ordinary type, would probably, on the whole, be more 
suitable for a British fleet than circular ironclads. These 
last, however, must, with the limitations we have indicated, 
be regarded as most important innovations in the practice 
of modern naval architecture. It is, perhaps, easy to 
overrate their merits; but we shall, as a nation, commit 
an error if we do not attach its true value to the lesson 
which Russia has just taught us. 

MESSRS. BOLCKOW, VAUGHAN, AND CO, 

THE annou t that pre tly the greatest ironmaking 
concern in the Cleveland district—that of Messrs. Bolckow, 
Vaughan, and Co.—purpose laying off their 150 puddling fur- 
naces, together with those of their fifteen blast furnaces which 
are required to supply their forges, and that with this suspended 
ironworks operations there must be a cessation of work at several 
of their ironstone mines and coalpits, implies a condition of 
things without parallel in the iron trade for many years past; 
and inasmuch as this contemplated action means the throwing out 
of employment of perhaps 3000 workpeople, at a time when there 
are no fewer than ten ironworks already standing in the same dis- 
trict, the question is one of painful moment. Our readers who 
have obtained already some information upon the action which 
Messrs. Bolckow and Vaughan contemplate from certain of our 
daily contemporaries, should note the partial extent only to 
which that company propose to suspend work. Similar caution 
should be observed in relation to what the greatest colliery concern 
in South Wales contemplates. The Powell Duffryn Company, 
of which Sir John Elliot, Bart., is the managing director, are 
about to stop not all their ten, but three only of their extensive 
pits. This, however, is serious enough, for notices to suspend 
work to some extent are being posted at Cwmbach also, and the 
numbers of ironworkers and colliers at present out of employment 
are so many that it is feared they have before them in South 
Wales a winter of unexampled suffering, terrible as was last 
winter in the Principality. 





DAY-TO-DAY HIRING AT IRONWORKS. , 

THE difficulties in which ironmasters are placed by the recent 
decisions requiring a fortnight’s notice to be given to the work- 
men before operations are suspended, even though the difficulty 
may be merely the want of the punctual arrival of specifications, 
is about to be solved in South Wales by the adoption of the 
system of hiring which largely prevails in the building trades. 
In many towns builders’ operatives can be dismissed or can 
leave their employment at merely a day’s notice by either side 
respectively. On Saturday, at the great Dowlais Ironworks at 
Merthyr, there was posted a notice which reads :—“In conse- 
quence of a scarcity of orders, the iron rolling mills cannot be 
regularly worked; and this is therefore to notify to all contrac- 
tors and others employed in the iron rail mills of the Dowlais 
Iron Company that until notice to the contrary is given the con- 
tracts will be from day to day.” The notice contains its expla- 
nation in itself; still it is unlikely that it would have been given 
but for the decisions of which we speak. Of course, the new 
method of hiring has advantages to the trade during a slack time 
which it does not possess at a time of active demand. At present, 
however, ironmasters have to deal with a slack time. When 
slackness has given way to activity the question can be again 
dealt with. The step is dictated by prudence, if not indeed, by 
necessity. 

THE VANGUARD. 

ATTENTION has recently been called to the fact, hitherto over- 
looked, that the double bottom of the Vanguard, which ought to 
have added materially to her buoyancy, really helped her to the 
bottom. When the ship made her steam trial in 1870 she was 
so crank as to be unsafe, heeling 17 degrees without a rag of 
sail being spread, in a good breeze. To give her stability, the 
space between her outer and inner bottom was filled up to a 
great extent with bricks and cement. The Vanguard is not the 
only ship afloat in the same condition, and they are thus 
deprived of a protection against foundering which it was expressly 
intended they should possess. 








A FRENCH mechanic has discovered that by keeping his turning 
tools constantly wetted with petroleum he was enabled to cut 
metal and alloys with them, although when the tools were used 
without the oil their edges soon turned and dulled. The hardest 
steel can be turned easily if the tools be thus moistened with a 
mixture of two parts of petroleum and one of turpentine, 
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The Present Practice of Sinking and Boring Wells, with Geological 
Considerations and Examples of Wells Executed. By Enxvsv 
Spon. London; E. and F. N. Spon. 1875. 

Tne art of obtaining water by digging holes in the ground 

has been practised by man from the earliest ages ; and has 

from time to time received so many improvements, that it 
has now reached a high state of perfection, English 
engineers and authors have not made many contributions 

to literature on this art—in fact, with the exception of a 

rudimentary treatise by Swindell, and some chapters in 

Hughes’ “ Waterworks,” of Weale’s series, we ae not 

aware of the existence of any English work at all approach- 

ing in completeness the “Guide du Sondeur,” by MM. 

Degousée and Laurent, published in French, and conse- 

quently of little use to many English students. This gap 

in engineering literature has now been partially filled up 
by Mr. Spon, and we can recommend his work to all 
engineers who are desirous of making themselves conver 
sant with the subject of which it treats. The addition of 

a list of chapters and their contents would be an improve- 

ment to the book, which is divided into four principal 

divisions — viz., “ Geological Considerations,” “ Well 

Sinking,” “ Well Boring,” and “ Examples of Wells 

Executed and Districts Supplied.” The first part 

contains nothing that is new, much that is super- 

fluous, and some errors, such as the opinion as to 
the universal superiority of well water over that from 
rivers or cachment areas. The water-bearing capacities of 
various localities are illustrated by cuts from Baldwin 
Latham’s work on “ Water Supply.” Rules are given for 
ascertaining the probable level of water in the chalk ; and 
the author states that in the new red sandstone “ a copious 
supply may be confidently anticipated, and when found the 
water is of excellent quality.” Unfortunately, however, 
as some persons have found to their cost, this statement is 
not invariably correct. An elaborate description is given 
of the strata in the neighbourhood of London, which is 
already well known, and can be found in other works. 
The calculation as to the amount of rainfall on the out- 
crop of the water-bearing strata in which it is proposed to 
sink a well is of small practical utility, and the table of 
the amount of rainfall in various countries, though useful 
of itself, has little connection with the subject of well 
sinking ; in fact, geological considerations have not much 
to do with the choice of sites for wells in this country. The 
sites of manufactories, or the most convenient eminence 
from which to supply a district, are the principal con- 
siderations, and in most instances the probable yield can 
be ascertained from some existing well sunk in the neigh- 
bourhood, or in a similar formation elsewhere. In the 
second part the ordinary methods employed in well sinking 
are very fully described, together with the various 
varieties of steining, and great attention is given to the 
subject of blasting, and the proper method of placing and 
charging the shot holes. The third part is devoted to 
well-boring, and very lucid descriptions are given of the 
ordinary process of boring and of tubing the bore-hole, 
but the details of the bore-holes are not very easily 
deciphered from the very indifferent woodcuts, which are 

a blemish to the book. 

A short account is given of the American tube wells, 
and considerable space devoted to well-boring at great 
depths, the artesian wells of France furnishing the 
examples. Details of the tools used for the well at Passy 
are given, and the Kind-Chaudron system and that of 
Dru are freely quoted. The only English method of 
boring referred to by the author is that of Mather and 
Platt, and their pumping machinery is also described. 
For civil engineers the first three parts contain little that 
is really valuable, for geological considerations have 
generally to give way to practical reasons of convenience, 
while the details of sinking and boring, and the various 
tools required for those purposes, are better understood by 
the contractors and sinkers who execute such works than 
by any engineer whose knowledge is gained merely by 
reading such works as that before us; but the fourth part 
does contain information of real value, as it gives examples 
of existing wells in all parts of England, with sections of 
many, showing the strata passed through, and the kind of 
steining adopted. The value of this portion of the work 
would be much enhanced by the addition of the heights 
above ordnance datum of the tops of the wells and of the 
yield of water. These two items are given in some 
instances in a table of wells in the London basin. The 
book concludes with some useful tables as to the quantity 
of excavation, brickwork, and water in wells of various 
diameters, and notes as to the superintendence of well 
sinking, rate of boring, and cost ot the latter. A formula 
is given for ascertaining the cost of a bore-hole, but this 
must be very variable, according to the nature of the 
ground, and as no diameter of the bore-hole is given, the 
formula is practically useless. The same remark applies 
to the prices given for sinking bore-holes by contract, as 
the diameter is omitted, and the prices given are not 
reliable. A revised edition of this book, with an ampliti- 
cation of the last part, would be a valuable addition to the 
library of any engineer. 











ABSTRACT OF A PAPER ON STEERING.* 
By JoserH Woo t.ey, LL.D., Vice-President of the Institution of 
Naval Architects, 

THE only mode of steering considered in this paper is that in 
which the rudder is the instrument employed, screws placed 
athwartships, in the bow or stern, and jets of water on the prin- 
ciple of Ruthven’s propeller, having been proposed, but never 
seriously adopted. 

Ancient authors always assumed that, in accordance with the 
received theory of resistance, the resistance on the rudder varied 
as ’x sin.* @, where v is the velocity of the ship and the angle 
to which the rudder is put over. Modern observations and expe- 
rience show that this law is incorrect ; that the resistance is not 
uniform over the whole surface, but more effective at the fore than 
the aft part; and the pivot-balanced rudder gives reason to 
believe that the resistance of the foremost third is equivalent to 
that on the aftermost two-thirds of the whole surface. It is also 
now allowed by most competent authorities that the resistance at 
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different angles varies more as the sine than as the square of the 


sine of the angle. In accordance with the old theory, the angle 
of maximum efficiency was laid down at 54 deg. 44 sec, Bouguer 
points out that this angle is too large, and that it ought to be 
reduced, in consequence of the change of direction of the water 
particles at the upper or broader part of the ship; and in a general 
way thinks it should be reduced by at least 7 deg. or 8 deg. Euler, 
following in his steps, by reasoning analogous to rudimentary stream 
line principles, finds that v cos. 8 is the velocity with which the par- 
ticles of water impinge on the rudder at the part where £6 repre- 
sents the angle made by the water line with the fore and aft lines, 
He then deduces for the angle of maximum efficiency at that 
height 90° — = +3 where ¥ = cos, 2 cos, 8. Thus, if 2 be 45 deg., 
this angle is 29 deg. 19 min. But as the angle varies for different 
water lies, he concludes in favour of a mean angle of 48 deg., or 
at least 45 deg. 

There is reason to believe that not only does the putting over of 
a rudder ae a direct resistance on its outer surface (which 
alone has hitherto found its way into mathematical formule), but 
also increases the pressure on the stern post and dead wood for a 
considerable distance forward by checking the velocity, the effect 
of which on the turning of the ship would form a considerable 
item in the whole action, This is in accordance with the principle 
of stream lines so ably explained by Mr. Froude, in which 5 shows 
that a diminished velocity is always accompanied by increased 
pressure. When the stream has, however, set up a decided current 
towards the outer edge, the velocity increases and the pressure 
diminishes. This explains the experimental fact before mentioned, 
that the fore part of the rudder is more efficient than the after 
part. In accordance with this view, it is unders' that some 
ships in the royal service are being fitted with the balanced rudder, 
so arranged that, when under canvas only, not only is the fore part 
of the rudder turned into a stern-post, and the blades of the screw 
made to act as dead wood, but additional dead wood is made to 
run out under the counter, so as entirely to fill up the cavity before 
the screw. 

There are two conditions in the putting over of the rudder to be 
considered. At the first moment the axis of motion, or instanta- 
neous axis of rotation, is not the centre of gravity, but a point 
determined as follows :- The first impulse in the rudder is to pro- 
duce a pressure on it perpendicular to its surface, which on 
ordinary mechanical principles is equivalent to an impulse applied 
to the ship at its centre of gravity in a parallel direction, and a 
couple to turn it round the centre of gravity. In Fig. 1 A is the 
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instantaneous axis, thus formed: B G A is drawn perpendicular to 
the direction of the water pressure on the rudder ; G D parallel to 
BP, and equal to the ship’s outer radius of gyration round a ver- 
tical axis through (¢ ; DA is drawn at right angles to B D, cutting 
BG produced in A. Then, evidently by the construction G A = 
5 ; —GRB gives A the instantaneous axis. 

This is only true at the first moment. The ship afterwards shifts 
laterally until the lateral resistance so created becomes equal to the 
lateral force on the rudder, and there remains a couple turning the 
ship round, whose force is the resistance on the rudder, and the 
arm the distance between the centre of effort on the rudder and 
the centre of lateral resistance on the ship. This latter point is 
almost always before, and sometimes very considerably before, the 
middle point of the ship’s length. Hence, evidently the stern is 
the most effective place for rudder, as nowhere else can this arm 
be so large; and hence also is the manifest disadvantage of a 
rudder raking forward from the top downwards, as is sometimes 
the case in yachts, which arrangement not only diminishes the arm 
of the turning couple, but practically increases the immersion in 
consequence of the existence of a vertically resolved part of the 
water pressure on the rudder. 

Sensibility to the helm—i.e., quickness and readiness in a ship 
to go about—is a most important quality. At the first moment 
the angular acceleration, which is a measure of this sensibility, 
varies directly as the moment of the water pressure on the rudder, 
and inversely as the product of the weight of the ship and the 
square of its radius of gyration about a vertical axis through the 
centre of gravity. The moment of water pressure varies ceteris 
paribus as the area of rudder surface, When large ships were first 
built the area of rudder surface was not increased in proportion to 
the dimensions: hence large ships—c.g., the Achilles—were not 
handy. Handiness is also diminished by putting heavy weights 
at the stem and stern, and so increasing the radius of gyra- 
tion. A short ironclad would thus carry heavy bow and stern guns 
with less injury to steering qualities than a larger one. The great 
difficulty under which naval architects lay on the first introduc- 
tion of large ships was not in making the rudder big enough, but 
in finding power enough on the wheel to turn them through an 
efficient angle, rudders of even moderate size being found to 
require the united efforts of 40 or even 60 men to bring them over 
to 18 deg. or 20 deg., not to speak of 38 deg. or 40 deg. This 
difficulty has since been overcome by applying steam or hydraulic 
pressure to the wheel. In the latter case, however, if Mr. Reed's 
explanation of the cause of the Bessemer not answering her helm 
fast enough on steering into Calais harbour be accepted, there 
seems to be the inconvenience that it requires an appreciable 
interval of time to move the rudder; and hence for instantaneous 
purposes—e.y., getting clear of an obstacle or avoiding a collision 
—this mode of supplying power is faulty. The period in 
which a complete turn of a steam ship is effected, and the 
diameter of the circle described, are important elements in the 
handiness. 

On this subject we abridge from M. Bertin’s “‘ Notice sur la 
Marine & Vapeur de Guerre et de Commerce,” 1875, In Fig, 2 f 
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A G V is the angle of turning described in a unit of time while 
the ship moves through the space V. The moment of resistance of 
the water to the ship’s turning, which is nearly proportional to the 
square of the angular velocity, is equal to the moments of the two 
forces f and F. e sum of the projections of these forces on the 
line G C is equal to the centri petal force under which the circle is 


V *. 
described, and therefore to _ , GC If, then, f and F were exactly 


proportional to V?, and made with the ‘axis O A a constant angle, 
the length of the radius G C would be independent of the velocities, 
and the period of a complete turn would vary inverselyas V. In 
actual practice the velocity diminishes, the lateral resistance which 
is due to the small lateral velocity decreases more slowly than the 
direct resistance which is proportional to V2, the angle made by 
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G F with G C increases, and the centripetal force decreases more 
slowly than V? and the radius G C diminishes. The circles described 
thus me smaller at smaller velocities. In comparing similar 
ships of different dimensions, f and F increase as the square, while 
W increases as the cube of the dimensions, Hence G C should 
increase nearly in the direct ratio of the dimensions. Thus the 
diameter of the circle described by a ship in a a turn should 
be about twice that described by a similar ship of half its length. 

The smaller the diameter of the circle in which a ship turns the 
more handy she is. Kecords of the performances of the most 
handy ships in the English and French navies established five 
times the length as the limit below which this diameter never 
falls. Mention has been made of the difficulty felt by naval archi- 
tects in supplying effective steering apparatus in lieu of the 
limited power available in former days at the tiller. M. Barnes 
starting from the principle that only a given power could be thus 
used, made an investigation of the conditions under which this 
could be most efficiently applied. He established two propositions : 
(1) That for the same power to bring over rudders of different 
breadths to different angles, the breadths should be inversely as 
the sines of the angles: and (2) that the efficiency of the rudder 
under such circumstances varies as the sine of twice the angle. 
Hence, if a rudder of a certain breadth could be brought over to 
15 deg., a rudder of half its breadth could be brought over by the 
same force to 30 deg., and the oy Say nearly doubled. 
He recom led subsidiary rudders to be fitted so as to assist the 
main rudder when required. Such rudders were tried by Admiral 
Halsted, at Sheerness, in 1863, but were found to diminish instead 
of increasing the steering efficiency. This investigation has now 
little more than an historical interest. It is to be observed that 
he finds the angle of maximum efficiency to be 45 deg., which, 
however, on stream line principles would require to be reduced to 
33 deg. or 34 deg. The be of variation of the resistance which 
he adopts, is that of the square of the sine. If that of the sine 
alone be introduced, it would seem that the breadths of the rudders 
should be inversely as the square root of the sines, and the angle 
of maximum efficiency 35 deg. 16 min., or, practically, 30 deg. 

Fig. 4 shows different forms of rudders. A is that usually 
fitted in H.M. ships, rounded off above and below, with its greatest 
breadth above the middle. B is the old form, cut off above and 
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biggest below; C is a form now much used in the mercantile 
marine, cut off below, with the — breadth above; D is a 
narrow rudder, with an addendum below, lifted up when sailing on 
a wind, and let down when sailing free. It is fitted to some sail- 
ing barges. It is often asserted now-a-days that the lower part of 
the rudder is of no use, and hence the form C has come into vogue. 
An experiment, however, made by Mr. Froude, which he kindly 
communicated to me, leaves no doubt that this opinion is erroneous. 
To a model of the new Encounter, 10ft. Gin. long (Fig. 5,), was 
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is the pressure on the rudder O B, and F the resultant of the | by the same tiller, 
lateral pressure acting through the ship’s centre of lateral resist- | could be clam 


ance and the direct resistance acting on the bows acting in the 
direction G F, V is the velocity of the ship in direction G V. 





Though here the angular velocity has become uniform, GC perpen- 
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fitted a rudder, consisting of two blades of equal dimensions, one 
above the other, and fixed at an angle of 30 deg. They were governed 
rovided with a graduated arc, to which it 
; thus, when the angle of one blade was reduced, 
that of the other was increased to an equal extent. The model 
was towed by the iiose with an arrangement which allowed perfect 


dicular toG V is the diameter of the circle in which the ship turns. 
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any attempt at lateral motion. The set of the rudder was varied 
until she followed neutrally : and it was found that when she did 
this, the upper half required just 20 deg. of inclination to balance 
the lower half with 10 deg., thus proving incontestably the higher 
efficiency of the lower half Possibly, however, an advantage may 
accrue from raising the centre of effort on the rudder, in some 
cases by reason of the arm of the turning couple, viz., the distance 
between this centre of effort and centre of ship’s lateral resistance 
b ing less inclmed ; while this is inclined, there is a tendency 
to heel, which may sometimes be troublesome, especially in sailing 
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em modify the velocity and the direction with which 
particles of water impinge on the rudder less perceptibly in screw- 
propelled than in sailing ships. Another phenomenon may be 
noticed, viz. : that a vessel or model moving in the direction of its 
length is, on stream-line principles, in a position of unstable equili- 
brium. She will always have a tendency to deviate on one side or 
the other—on which seems a matter of indifference; but this tendency 
will when once exhibited go on increasing until she turns broadside 
on to her original direction. In a sailing vessel moving obliquely 
to the direction of the wind the relative position of the centre of 
effort of sail and of lateral resistance may oblige her to carry 
lee or weather helm according as sheisardentorslack, In any case 
the less helm a ship requires, the less is her way retarded, and the 
better she will sail. 
I can only glance at the improvements which have been made in 
the forms of rudder ; of these the most important, as far as screw- 
ships are concerned, is the pivot-balanced rudder, in which, by placing 
the axis of rotation at or near the centre of effort, very little 
power is required at the tiller or wheel to bring it over to any 
required angle. The most usual form as fitted to the Bellerophon 
is shown in Fig. 6. The proportion of the fore and aft part (deter- 
mined by experiment) is as 1 to 2; when under steam the column of 
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water driven backwards by the screw acts powerfuliy on each side 
and produces a strong turning power. When under sail the fore 
part is disconnected from the aft, and being fixed in the direction of 
the keel, becomes a stern-post. The means of still further increasing 
this stern-post or deadwood by a movable plane under the counters 
now fitting in screw-ships has already been adverted to. 

Lumley’s rudder, in which the aft part is capable of being brought 
over by a system of chains or other suitable apparatus under the 
counter to a r angle than the fore part, is a on a sound 
principle, intended by the inventor to imitate the action of a fish’s 
tail. It is evident that by em | the velocity of the a 
stream a very considerable additional pressure is brought to on 
the fore-part, and thus the steering quality is much improved. It 
was formerly fitted in several of H.M. ships, but has been latterly 
aunties in consequence of the rusting and corrosion of the 
chains and self-acting machinery under water. It is illustrated in 





Fig. 7. Chaplin’s rudder, consisting of two plane surfaces fitted in 
the counter, inclined at about 
FIC.7 an angle of 30 deg., the outer 


edges flush with the counter 
when not required, but let 
down by suitable machinery 
when wanted for use, was tried 
on board H.M. ship Sultan and 
i diatel j 1 as use- 
less, needs no further com- 
ment. Other forms which have 
not been received at all favour- 
able need no description. 

Another form, however, in- 
vented by Mr. Gumpel, seems 
very promising. Its peculiarity 
is that the tiller power applied 
in the. ordinary way gives 
motion to a crank working on 
a vertical axis moving freely on 
the rudder-blade at or about the 
centre of water effort. The 
fore-end of the blade is directed 
by a pintle moving in a fore- 
and-alt slot, so that it always 
remains in a line with the 
keel. When put hard over to 
an angle of 38 deg. 40 min. the 
crank is at right angles to the 
blade, which requires that the 

| length of the crank be to the 
D dist of the vertical axis 

from the fore edges as 4 to 5. 

The ratio of the forces required at the tiller of this rudder to 
that of ordinary rudder, to keep it at angles of 5 deg., 10 deg., 
15 deg. up to 35 deg., and 38 deg. 40 min., as given in the follow 
ing table, and is independent of the laws of resistance. 
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The ratio of work required to put over the two rudders respectively 
to angle 38 deg. 40 min. is found to be four-tenths if the resistance 
is sup’ to vary as the square of the line of inclination, and 
five-tenths if (as is more correctly assumed) it vary simply as the 
sine of this angle. i 
The value of this rudder is manifest, as when the angle increases 
the relative force diminishes considerably, and after about 26 deg. 
the absolute force diminishes, until at 38 deg. 40 min. it vanishes, 
and it is for the higher angles that the (lifficulty of putting tho 
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“Tr is above all things necessary that the rudder have ample 
power—great power seldom used, ready when wanted. The 
rudder must be able to do anything; and to turn the ship short 
and sharp on her heel may save her.” Thus very truly remarks 
Mr. Scott Russell in his work on naval architecture ; but although 
since that time steam steering-gear has given us the power to 
employ large rudders, and to put them over rapidly to the maxi- 
mum angle of efficiency, still, it is only in vessels provided with | 
steam power that this method of working the helm is possible, 
and even in such vessels it is not universally adopted. The 
ordinary rudder, worked either by wheel or tiller, which is the 
means of steering most frequently used, is put over to large | 
angles with so much difficulty, especially if there be a heavy sea | 
running, that we heartily welcome any steering apparatus which | 
will require less power and can be put in operation in a shorter | 
period of time than the ordinary rudder takes. Such a one was 
the balanced rudder introduced into the navy some years since ; 
but the inconvenience attending its employment, owing not only 
to the difficulty and uncertainty of steering with it under sail, 
but also to the resistance it offers to a vessel’s onward motion in 
consequence of one-third of its total area being on the wrong side 
of the fore-and-aft line, has prevented its being adopted in the 
merchant service. The rudder invented by Mr. Gumpel, how- 
ever, seems to possess all the advantages with none of the 
disadvantages of the balanced rudder. In this, as shown by the 
illustrations, the rudder shaft is cranked, the crank pointing 
forward when the rudder is amidships. On this crank the rudder 
blade can rotate, but its fore edge is kept from leaving the fore- 
and-aft line of the vessel by means of a pintle moving in a slot 
under the counter. Thus, when the rudder shaft is turned, the 
blade is carried over to port or starboard, but the fore edge being 
kept by the pintle in the fore-rnd-aft line, the rudder assumes in 
relation to the ship the same position that the common rud- 
der does, and is thus free from the evils of the balanced 
rudder, which, when deflected, extends to both sides of the stern- 
post. Now in the ordinary rudder, the pressure increasing as 
the angle increases, and the arm at which it acts always remain- 
ing the same, the power required to turn it through the last few 
angles becomes very great indeed; but with Gumpel’s rudder, 
the resultant pressure on the rudder being represented by a 
straight line through the centre of pressure perpendicular to the 
surface of the rudder, a line let fall on this perpendicular from 
the crank head will represent the arm at which the resultant 
pressure acts, which has to be counteracted by the force applied 
to the tiller, and from the coxstruction of the mechanism this 
arm decreases as the angle of inclination increases. If, then, the 
lergth of the crank is made equal to four-fifths of the distance 
of the point where it is attached to the rudder from the fore 
edge of the latter, when the crank is put over at right angles to 
the rudder, the angle of maximum efficiency—namely, 38 deg. 
40 min.—is reached, and the pressure on the rudder acting along 
the line of the crank shaft, there is absolutely no strain required 
to retain the rudder in this position. It appears, therefore, that 
for any given angle the advantage of Gumpel’s rudder over the 
ordinary rudder in inversely as the length of the arms at which 
they act, and this beginning at four-fifths, or ‘8, when it is first 
set in motion, afterwards diminishes rapidly until it becomes 
zero, and the actual work done to bring over Gumpel’s rudder to 
its angle of maximum angle of efficiency is only four-tenths of 
that required for the ordinary rudder. 

These facts are the result of an investigation made by Dr. 
Woolley, and in order to prove them and test the general effi- 
ciency of the rudder, the inventor has built a small steam yacht 
of about 20 tons measurement ; her dimensions being :—Length, 
52ft. over all, and 45ft. on the water line ; breadth, 8ft.; draft, 
3ft. 6in. forward, and 4ft. 6in. aft ; area of midship longitudinal 
plane, 180 square feet ; and area of rudder surface, 44 square 
feet. Several trials have been made, the results of all of which 
fully corroborate the theory expounded by Dr. Woolley. A very 
careful series of tests have been lately carried out with a dyna- 
mometer to ascertain the exact pressures on the tiller at various 
angles of inclination of the rudder, while the yacht was kept con- 
stantly running at a uniform rate of 74 miles an hour. The 
angles were determined by means of a carefully marked quad- 
raut fixed at the after end of the vessel, the zero point being ad- 
justed accurately under a pointer attached to the tiller when the 
rudder was perfectly free and the vessel going straight ahead. 
The tiller was pulled over by means of a tackle fastened to the 
dynamometer, and when the pointer denoted the angle et which 
it was desired to determine the pressure, the rudder was held 
fast and the reading of the dynamometer taken. The readings 
were taken at every 5 deg. up to an angle or 25 deg., after which 





with a pressure of 9 Ib., at 5 deg. the power increased steadily up 


to 21 deg., when 30 lb. was registered. This was found to be the | 


maximum angle of pressure ; at 22 deg. only 28 lb. being regis- 
tered, and diminishing to 7 Ib. at 35 deg. and nothing at 88 deg. 
40 min. Theory shows that if the resistance varies as the sine 
of inclination, the maximum would be attained at 21 deg. 
26 min., whereas if the resistance varied as the square of the 
sine, the maximum would be attained at 28 deg. Now, these 
results corroborate the law of variation of resistance as the sine, 
which has already upon other grounds been adopted by Mr. 
Froude and other scientific authorities. 

The accompanying table shows a comparison of the theoretical 
pressures for Gumpel’s rudder and the common rudder, and 
those actually observed with the former, the law of resistance 
varying as’ the sine being adopted. This table shows most 
graphically and conclusively the value of Gumpel’s rudder, the 
benefit of which is so great that we have no doubt it will be 
generally adopted in the mercantile marine. 

Pressures on Tiller of Gumpel’s and Ordinary Rudders. 
Pressures in Ibs. 
Angles of inclination Ordinary rudder Gumpel’s rudder Gumpel’s rudder 
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THE HERCULES SCREW PROPELLER. 


THE annexed engraving represents a new form of screw propeller, 


so attached to the vessel as to serve the double purpose of a means | 
of propulsion anda rudder. It is claimed that the peculiar curve | 


and shape of the blades causes the water to leave them in a spiral 
column at the hub. The spread of the water is thus prevented, 
and the force !of propulsion, according to the inventor, is con- 
centrated directly behind and within the diameter of the wheel. 





The combined wheel and rudder attachment are intended to obviate 
the resistance offered by the usual form of rudder to the free 

e of the water from the screw, causing a loss, it is estimated, 
of from eight to ten per cent. of the motive power. The axis of 
the propeller is hung in bearings in a stout metal frame, which is 
pivoted to the stern of the vessel or to outriggers on the same, 
and is so connected with the tiller as to be ily swung to the 
right or the left thereby. The ler shaft projects out through 
the stern post, and is attached to the propeller axis by a flexible 





they were taken for every degree up to 35 deg. Cc g 





pling joint, A, which consists of two jaws upon the shaft, cir- 





cular on their face. Similar jaws are affixed to the propeller,‘and 
all are united by joint pins to hold them in place. The joint is 
made of cast steel and is very strong in construction. For canal 
and harbour navigation, this invention furnishes a quick and 
powerful steering apparatus by which boats are enabled to round 








the sharpest curves with ease, and to avoid the frequent danger of 

collision incident to crowded localities. The wheel is the invention 

of Messrs. Stevens and Miller, Howard Ironworks, Buffalo, N.Y. 
| Weare indebted to the Scientific American forthe engraving. We 
| illustrate a somewhat similar scheme by the small cut. 


3ELTING versus GEARING.—The largest leather belt ever made 
| in England has just been supplied to a cotton spinning mill in 
Bolton, by Mr. W. J. Edwards, Market-place, Manchester. The 
belt is one of Messrs. Sampson and Co.’s patent belts, manufactured 
from the best English leather, and is 38in. wide, and 90ft. long, 
double—or two thicknesses—and without a single cross joint from 
| end to end, and of equal thickness throughout. The belt is for 
| driving direct from the fly-wheel of the engine, and to transmit 350 
| indicated horse-power. The same firm have also two double belts 
| of the same make, each 29in. wide, driving direct from the 
| fly-wheel of an engine. The driving yo is 28ft. in diameter, 
| and 5ft. on the face, crowned or turned up, for the two belts, and 
| the belts travel through 4500ft. per minute, transmitting 600 indi- 
| cated horse-power. 


A Gun PLoveH.—A prophecy, says an American contemporary, 
| ascribed to both Isaiah and Micah, foretels that the approach of the 
| era of good-will upon earth shall be hailed when men “‘ shall beat 


their swordsinto plough-shares, and their spears into praning hooks.” 
We fear that the faith of believers in the speedy advent of this period 
will receive a shock on reading the account given below of acunningly 
devised anti-millennial device. Unmindful of the prophecy referred 
to, on June 17, 1862, C. M. French and W. H. Faucher obtained 
letters-patent for a combined plough and gun. The utility of this 
formidable agricultural implement is expected to assert itself in 
‘* border localities subject to savage feuds and guerilla warfare. 
As a means of defence in repelling surprises and skirmishing 
attacks on those engaged in a peaceful avocation, it is unrivalled, 
as it can be immediately brought into action by ey ee the 
team, and in times of danger may be used in the field, ready 
charged with its deadly missiles of ball or grape.” The stock of the 
plough is the gun, and the share serves to anchor it firmly in the 
ground, the handles in therear being brought into requisition in aim- 
ing the gun. At this distance from scenes of “‘ savage feuds ” we are, 
perhaps, not able to appreciate this invention ; but that it is an 
agricultural curiosity we must admit. We may next hear of war- 
like milk-pails for Amazonian dairy women. 

ENGINEERING Society, Kine’s CoLLece, Lonpon.—An ordi- 
nary meeting of this society was held on Friday, October 2%th, 
Mr. E. Devonshire, president, in the chair. The minutes of the 
previous meeting having been read and confirmed, the president 
called upon Mr. H. Mackworth to read his paper ‘on the ‘‘ Severn 
Tunnel.” The author commenced his paper by calling attention 
to the importance of this work, which is undertaken by the Great 
Western Company, to connect the Bristol and South Wales Union 
Railway with the South Wales line from Gl ster, the present 
system of communication being only by ferry steamers running 
between Portskewet and the New Passage. He explained the im- 
possibility of a heavy goods traffic, such as might be expected 
from South Wales, being carried on by the pape system of 
management, and showed how, when the tunnel is completed, an 
uninterrupted through traffic would be established. He then pro- 
ceeded to describe the nature and kind of work at present going 
on, and mentioned the employment of the McKean rock drills; he 
further explained the difficulties attending the peculiar nature of 
the work by means of plans and drawings. He also showed that 
the ful letion of the present work might lead to the 
adoption of the plan of tunnelling under other estuaries in dif- 
ferent parts of the kingdom. In the discussion which followed, 
Messrs. Pollock, Strange, Crompton, Devonshire, Little, Bailey, 
and Hurst spoke. Some of the speakers sought information as to 
the cost and economy of the work, and others as to details and 
time of completion. Mr. Mackworth then replied to the questions 
put, and after a vote of thanks had been passed, the meeting 











adjourned at 4.50. 
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We illustrate above a very neat little engine designed for infront. The arrangement of the valve gear is novel, and, we 


ind mineral traffic, by Mr. S. Lewin, of Poole Ironworks, Poole. understand, works remarkably well in these small engines ; 


The engine has cylinders 9in. in diameter, the stroke being | altogether, it will be seen that there are several features about 
There 


nal 18in. are two tanks between the wheels and one | this little engine worthy of attention.. Six wheels, for example, 
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LOCOMOTIVE. 
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are seldom fitted to so small an engine. We understand that 
Mr. Lewin is making a considerable number of mineral narrow 
gauge locomotives, which fact affords excellent testimony to 
their merits. 
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CORRUGATED IRON AS 
MATERIAL. 


Tue use of corrugated iron as a building material in this 
country is extremely limited. It may be said to be confined to 
the construction of sheds, and of certain more or less hideous and 
ungainly churches and chapels usually, and happily, of small 
dimensions. In the United States the case is very different, and 
corrugated iron and zinc are there used to an extent of which 
engineers and architects in England have really no adequate 
conception. A new order of architecture may be said to have 
sprung up in the States, and churches may be found in New 
York built solely of corrugated iron from first to last—perma- 
nent structures, be it understood, of very pleasing appearance, 
and capable of affording accommodation for congregations 
numbering 2000 to 3000 souls. The external elevations of these 
edifices are not unfrequently very satisfactory, even to an artistic 
eye, the material lending itself easily to very complex decorative 
effects. It is stated, moreuver, that the acoustic effects are infi- 
nitely better than any that can be attained with stone or brick walls. 

As an example of the use of corrugated iron in what may in a 
sense be termed an engineering structure, we have illustrated at 
p. 322 the ferry house at the foot of Fulton-street, New York. 
No fewer than four important lines of ferry steamers unite New 
York with Brooklyn. These are worked by some 20 steamers, | 
making about 520 trips, and conveying as many as 70,000 pas- | 
sengers and 2750 vehicles per day. The building which we illus- 
trate isin a sense analogous toa railway station, including underits 
roof booking offices, waiting-rooms, and the gangways leading to 
the ferry boats, which are of large dimensions and double ended. 
Every portion of this building is of corrugated iron, the cornices, 
ornaments, &c., all being stamped out or otherwise worked up. | 
An examination of the engraving will, however, give a better idea 
of the capabilities of corrugated iron than pages of description. | Fig. 5 is a similar view of a pair of gear wheels, showing three 
It may be worth while to mention that the use of sheet iron | different shapes or kinds of teeth. In Figs. 2, 3, 4, and 5, A is 
cornices in New York is enormous. The effect is the same as | the inside rim of the rollers ; B the outside rim, or sections com- 
though the cornice were of heavy stone; while the risk of accident | posing the rim ; and C, shown in Fig. 3, represents the dovetail 
and the cost are much reduced. | joints, showing the manner in which the sections are secured to 


A BUILDING With us corrugated iron is almost universally made by 
stamping. In this respect the people of the United States are 
ahead of us. The stamping process will not produce complex 
patterns, and a machine, which we illustrate above, is largely 
used instead. It is the invention of a Mr. Johnson, an American, 
and is now being introduced into this country by Messrs. A. 
Austen and Co, of St. Swithin’s-lane, London. Its principle and 
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mode of action will be readily understood. Fig. 1 is a perspec- 
tive view of the machine. Figs. 2, 3, and 4 are transverse vertical 
sections of the rollers, showing the manner in which they are 
constructed to form different styles of corrugations, cornices, &c. 





the inside rim of the rollers. The machine, as shown in Fig. 1, 
is composed of two rollers, placed one above the other, in a suit- 
able frame, in front of which a feed table is attached, for the 
purpose of receiving the sheets of metal and carrying them for- 
ward to the rollers at the proper instant. The rollers are geared 
together by means of gear wheels, so that motion being commu- 
nicated to either one of said rollers, both of them will revolve in 
the proper direction. The rollers 
may be made either hollow or 
solid, with one or more different 
kinds of teeth or projections, or 
may be made in sections and 
grooved, as shown in Figs. 2, 3, 
and 4. These teeth or projec- 
tions are made as follows :— 
One roller is made with projec- 
tions to correspond with the 
same projections forming the 
wouldings which are to be 
formed on the metal, and are 
matched with corresponding de- 
pressions in the other roller, 
while all the other portions of 
the rollers that form the 
straight lines and smooth sur- 
faces, as well as the projections 
on the gear wheels, &., are 
formed on the same curve as the 
pitch litie of the wheels or rollers on. which they are formed. By 
using the sectional rollers grooved, as above described, by taking 
off one section and putting on another, it is possible, it is claimed, 
to do all kinds of work with two rollers that ever has been or 
can be done with dies, and do it better and a great deal faster. 
As regards its advantages, the inventor claims (1) that 
this machine will corrugate twelve times as much metal in the 
same time as any stamping machine ; (2) that three sheets of 
metal of different patterns can be corrugated at each revolution 
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of the cylinders ; (3) the external part of the cylinders being 
movable, the designs may be indefinitely varied ; (4) buildings con- 
structed by means of this machine “cost about one-half of what 
they can be made for by any other process ; while the variety and 
beauty of ornamentation, as supplied to architectural purposes, 
easily and cheaply obtainable by the use of this machine, can be 
produced by no other.” 

Before iron can be corrugated it must be made into a sheet. 
Mr. Johnson has invented a somewhat novel process for pro- 
ducing sheets, which deserves notice. Under the ordinary system 
a pile is first made of puddled bar or scrap ; this is rolled into a 
lat plate, and then passed through chilled rolls over and over 
again till “singles” are produced. To make thinner sheets these 
singles are placed in a species of oven, heated to a dull red, and 
then two being placed together, they are passed three or four 
times through the chilled rolls, “doubles” being the result. It 
is obvious that sheets so made must have a “ grain ’’—that is to 
say, the fibre runs all one way. The Johnson process consists 
in using in the earlier stages of manufacture rolls of the 
kind shown in the engraving. Each is made with a sur- 
face studded with little buttons, and it is claimed that 
instead of the grain or fibre being drawn longitudinally from 
one end of the sheet to the other, “ the metal is well kneaded and 
hammered, the scale broken up, and the fibre thoroughly inter- 
mixed and mechanically interlaced, thus producing by one opera- 
tion a homogeneous plate of uniform fibre in every direction, 
and rendering the metal much tougher and more solid. In the 
manufacture of plates by this process, an equal expansion is 
obtained by the introduction of water into the hollow cylindrical 
rollers, the water passing in and out at will direct from the 
boiler. By this means the temperature of the rollers is preserved 
at such a degree that they never expand to any perceptible 
extent, and retain at all times their original shape, thus securing 
plates of uniform thickness.” 

We have not had any opportunity of testing plates made by 
this process, and we cannot speak as to its merits. The idea, 
however, appears to be good. 

It is to be regretted that no information is at present obtain- 
able in this country as to the actual cost of corrugated iron struc- 
tures in the United States. Possibly some of our American 
readers may feel disposed to furnish particulars. It is certain 
that the use of corrugated iron asa building material is extending 
enormously in the States, and we have placed before our readers 
enough to enable them to judge of the feasibility of adopting a 
similar system of construction in this country. It would help a 
large branch of our own iron trade, much in need of help. 








Tue Adalbert shaft of the celebrated silver and lead mines at 
Pribzam, in Bohemia, has attained the extraordinary depth of 
1000 metres—3280ft. Fétes celebrating the event were held at 
Pribzam on the 13th and 14th of September. 

BELGIAN Tires IN ENGLAND.—The report of the directors of 
the John Cockerell Company states that during the company’s 
last financial year, half the tires made at the company’s rolling 
mills have been disposed of in England. 

DRAINAGE OF THE THAMES VALLEY.--A Government inqui 
was held on Wednesday, at Kingston, by Col. Ponsonby, R.E., wit 
a view to the pr tion of a bined system of sewerage for 
towns and villages in the Thames Valley. Mr. C. Walpole, on 
behalf of the Surbiton Commissioners, explained the motives which 
had prompted those who had asked the Government to institute 
this inquiry, and evidence was then taken. A scheme by Sir 
Josep zalgette, to deal with an area extending over 100 square 
miles, was put forward by the commissioners. The inquiry was 
adjourned till Monday next to admit of the presence of Sir Joseph 
Bazalgette to give evidence. 

THE CrocopiLe.—This Indian troopship, having had the 
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2277. An improved Numericat Toy, Henry Jewitt, Kentish Town, 
London.—A communication from William Rose, New York, U.S.— 22nd 
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2470. An improved Rotary Enaine for applying the motive power of 
steam, water, atmospheric air, and similarly acting motive powers, 
Robert Vaile, Queen-street, Auckland, New Zealand.—vth July, 1975. 

2975. Improvements in apparatus for Facitrratinec the CourLine and 
Uncovupiine of Rattway Carriaces and Trucks, William Thomas 
Cassel Pratt, Lansdowne-plvce, Newport, Monmouthshire.—25th August, 
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3227. Improvements in the manufacture of Imiration JEWELLERY set 
with Srunes, Louis Marie Detenre, Paris.— 15th Sepiember, 1875. 

3235. Imp’ ts in hinery or —/ for making Bricks, and 
fer other purposes, Julius Frederick Moore Pollock, Leeds, Yorkshire. 
3237. Improvements in CHaroine Vesseis or Receivers with ConDENSED 
or Liquertep Gas, in liberating the same therefrom, and in the means 
or apparatus employed therefor, John Adams, Hamilton, Lanarkshire, 

N.B.—16th September, 1875. 

3259. A new or improved Caprep Butron Lock, William David Butler, 
Stonebridge Park, Willesden, Middlesex.—l7th September, 1875. 

3371. An improved InvicoraTING BeveracE or Liquor, John Pattinson 

gccles, Liverpool.—27th September, 1875. 

3389. Improvements in inery forthe facture of Bricks, TILEs, 
or other articles, John Clayton, Burnley, Lancashire.—2vth September, 
1875. 

3437. An improved EarRino FasTENeR and Protector, Edwin Caldicott, 
Birmingham. 

3439. Improvements in apparatus or machines for making Cur Nats 
from Bar or Strip Prare Mertat, William Southwood, Birmingham.— 
4th October, 1875. : 

3460. Improvements in InpicaTors or GAvGEs applicable to steam boilers 
and purposes, Clifford Emett and Benjamin Angel, Bristol. 

3463. Improvements in the construction of Suirt Fronts, Thomas Patrick 
Burke, Foulden-road, Rectory-road, West Hackney, London. 

3465. Improvements in Extractinc Sucar from SuGar Cane, and in 
utilising the residual products, I las Allport, Fenchurch- 
London.—A communication from William Bancroft Espeut, Buff Bay, 
Jamaica.—5th October, 1875. 

3487, An improved Compinep Seat, Desk, and Tasie, Thomas Laurie, 
Edinburgh, Midlothian, N.B. 

3499. Improvements in Crossincs of Raitways and Tramways, Charles 
Piehlier, St. Paul’s-crescent, Camden-square, London. 

350”. Improvements in articles of jes’ attire known as Dress 
Improvers, Alfred Austin Usher, Powell-street East, Goswell-road, 
London. —8th October, 1875. 

3510. Improved combination of ingredients suitable for Carrie Foon, 
John Geo! Eagles, Camden Flour Mills, Lower Bristol-road, Bath, 
Somerse re.—Wth October, 1875. 

3524. Improvements in Stream Boiters, John Henry Macllwaine aud 
Richard Lewis, Abercorn Basin, Belfast, Ireland. 

3525. Improvements in Fasteners for GLoves, wearing apparel, boots, 
shoes, and other articles, William Read, Brighton, Sussex.—1l1th 
October, 1875. 

3531. Improvements in the MANUFACTURE, ADAPTATION, and APPLICATION 
of ARTICLE* in Parer to certain purposes of or for personal use, 
comfort, and hygiene, Richard Loder, Salisbury-street, Strand, London. 

3532. New or improved Drakes for railway trains, William Allan, East 
Linton, Prestonkirk, Haddington, N.B. 

3584. om ee in Seeep Ixpicators, Stewart Barry Wier, Shep- 
herd’s Bush, Middlesex. 

3536, Certain imy ts in hinery fur Excavatiye Earra, James 
Alexander King, Glasgow, Lanarkshire, N.B. 

3538. Improvements in the Borties and Storrers used in the manu- 
facture of uerated waters, together with a Borris Urener for the same, 
Edward Russell Vaughan, Rutland-square, Dublin, Ireland. 

3540. Improvements in apparatus for Sounpinc or Inpicatine the Derrn 
of Warer, William Kennedy, Saltcoats, Ayrshire, N.B. 

3542. A Lockine Apparatvs for regulating a constant measured small or 
large supply of filtered or unfiltered water, to be delivered into existing 
cisterns or other reservoirs, or by a new system into closed tanks, 
Harry Robert Newton, Seymour-street, Portman-square, London. 

3543. Improvements in Steam Conpensers, Matthew Sault, Leicester.— 
A communication from the Ransom Syphon Condenser Company, 











Buffalo, U.S. 

3544. Improvements in the manufacture of certain Woven Fasrics 
knewn as Elysians, Witneys, Beavers, and other woven fabrics of a 
similar character, Walter Scott Berry and John Samuel Jackson, Man- 
chester. 

3545. Improvements in Harvestinc Macutnes, James Howard, Bedford. 





fracture in the exhaust port of one of her cylinders repaired, 
went to Spithead on Tuesday, for the chird time for the 
trial of her machinery after repairs. In consequence of the 
persistent priming of her boilers she was ag:in unable to make her 
runs upon the mile. She remained at Spitpead all night. She 
left her anchorage at Spithead at eight o’clock on Wednesday, and 
steamed to the back of the Wight to get %er engines and furnaces 
in good working order before going on tse mile. The result of the 
trial was only a comparative success. ‘he safety valve was loaded 
to 331b., and the pressure of steam in the boilers was 31°08 lb. 
The vacuum in the condensers was 26°45 forward and 25°66 aft, and 
the mean pressure in the cylinders 13°51b. The number of revolutions 
attained was—highest mean per minute, 49°57 ; mean per minute, 
49°13; and mean per mile, 229°16. The nominal horse power is 700, 
and the power developed was 2300 horses. The mean of the six runs 
on the mile with and against the tide showed a speed of 12°502 
knots an hours. The deck temperature was 58 deg., and the 
maximum temperatures in the engine-room and the stokehole were 
respectively 102 deg. and 1l1deg. The Hirsch screw worked very 
smoothly, but in oterve cts the trial was far from satisfactory. 
Each of the eight boilers displayed symptoms of priming, though 
not by any means to the same extent as on the previous trials, 
The steam power indicated was disappointing, as horses were 
what was expected ; aad the speed upon the mile, 125 knots, fell 
short of what was hoped to be got out of the ship by a couple of 
knots. The result of the runs, however, is so far satisfactory that 
no further trial will be made, and the Crocodile will leave Ports- 
mouth on Tuesday next with various detachments for Bombay. 

DREDGERS FOR St. PeTERSBURG.—Some time ago, while two 
dredgers were being conveyed through the Caledonian Canal from 
the west to the east coast of Scotland, with the object of being 
sent to St. Petersburg by Messrs. Macgregor and Co., of Leith, one 
of them, the Neva, No. 2, which contained engines and machinery, 
struck against the stonework of the side of the canal, when a 

late was penetrated below the water mark, and the dredger gra- 
vaally settled down. After she sank, the hole was filled by divers, 
and the water — out of those compartments into which it 
had entered, and the vessel has now been raised and towed on to 
Inverness, These dredgers cost £25,000 each, and are intended to 
be employed on the Neva at St. ——e 

Society or Arts.—The arrangements for the first part of the 
122nd session of the society are now complete. The opening meeting 
will be held on Nov. 17th, when the chairman’s usual em will 
be delivered by Lord Alfred 8. Churchill, chairman of the council. 
The usual business of the session will commence on November 24, 
with a paper on the Registration of Trade Marks, by H. T. Wood, 
B.A, e other papers read at the ordinary meetings will be— 


3546. I in Sewrmsa Macuines, John Andrew Blacklock, 
Tottenham-court-road, London, and William George Appleford, Regent- 
street, London.—12th October, 1875. 

3548. Improvements in the means of and apparatus for Raistnc SuNKEN 
VesseEts, and also for Preventine them from Sixxinc, John William 
Couchman, Tottenham, Middlesex. 

3550. Raistnc and FLoaTinc SusMERGED Sutps and other Vesseis, Thomas 
Arthur Dillon, Lower Sherard-street, Dublin, [reland. 

3552. Improvements in Prorectinc Carrtaces and Boats, Edward James 
Farries, College-hill, London. 

3554. Improvements in and applicable to Drepcinc Macuines, Edwin 
Muir, Manchester. 

3556. Improvements in Dyes or Movu.ps of machines used for manu- 
facturing bricks, tiles, pipes, and other like articles, Joseph Hamblet 
and George Davies, West Bromwich, Staffordshire. 

3558. An improved Device for Lirtinc and Howpine-up the Skrirts of 
Lapies’ Dresses, Emily Stewart Kerr, Ladbroke-grove-road, London. 
—13th October, 1875. 

3559. Improvements in apparatus or appliances to be used in the manu- 
facture of Sart Cake, Thomas Norman, Runcorn, Cheshire. 

3560. Improvements in PLaninc Macutiyes, Thomas Smith, Liverpool. 

3561. Imp ts in hinery for Dressinc or Surracinc Stone, 
MARBLE, and similar materials, William Henderson, Glasgow, Lanark- 
shire, N.B. 

3562. Improvements in the method of and apparatus for TIGHTENING the 
Drivinc Banps, Corps, or Cuains employed in Carprne Escines, 
James Taylor, Rochdale, Lancashire. 

3563. Improvements in Covers, Roxes, or Cases for holding cigarette 
papers and other articles, Peter Jensen, Chancery-lane, London.—A 
communication from Henri Constantin Marie Richard Keenig, Paris. 

3564. Improvements in Poriryinc Water, William Durham, Balerno 
Paper Mill, Currie, Midlothian, N.B. 

3565. Improvements in the construction of ScREw Prore.vers and of the 
Fioats, Papp.es, or Boarps of PappLE-wHEELs and WATER-WHEELS, 
Ridley Henderson, Tinsbury, Somersetshire. 

3566. Imp ts in hinery for the facture of certain kinds 
Lattice Work or Wire Nettino, George Baker, jun., Birming- 

m. 











3567. Improvements in the manufacture of Sroots or Reexs for holding 
cottan, silk, and other thread, Francis Robert Baker, Birmingham. 

3568. Improvements in Inrants’ and INvautps’ Feepinc BotrLes, Reuben 
Phelps, George Phelps, and Charles William Phelps, Birmingham. 

3569. Improvements in the construction and manufacture of RuNNERs 
and Tor Notcues for Umpretias and Parasors, Thomas Warwick, 
Aston, near Birmingham. 

3570. Improvements in means or apparatus for FinisHinG WoveEN Fabrics, 
Sa Henry Gledhill, and Henry Watson, Sowerby Bridge, 
Yor! 5 

3571. I ts in 'Yy or app for Parerina Piece 

Goops or Woven Fasrics for Pressine and taking the papers out after 
pressing, John Walsh and Charles William Stead, Halifax, Yorkshire. 

572. Imp ts in hinery for making what are commonly called 

Cop Tuses for spinning hinery, applicable also to making other 
tubes of paper or similar materials, Smith Knott and Joseph Edward 
Harrison, Lancashire. 


Ini: + 
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Dec, 1, the Legislative Enactments Requisite for the Safe Conduct 
of Sewage Grounds, by Alfred Smee, F.R.S.; Dec. 6, the Mode of 
Levying the Sugar Duties in France, and its Influence on the 
Sugar Industries of Great Britain, by Professor Leone Levi, F.S.S., 
&e.; Dec. 15, Health, Comfort, and Cleanliness in the House, by 
Thomas Blashill, A.R.I.B.A.; Dec. 22, A Method of Producing 
Pure Charcoal Steel Directly from the Ore, by Henry Larkin. 
Three courses of Cantor Lectures will be deliv: during the ses- 
sion, the first by Dr. Thudicum, on the Discoveries and Philo- 
sophy of Liebig—with ial reference to their influence upon the 
advancement of Arts, Manufactures, and Commerce; the second, 
by W. Mattieu Williams, on Steel Manufacture; the third, by 
George Jarmain, on Wool Dyeing. A series of reports has been 
prepared by Dr. Richardson, F.R.S., appointed by the council to 
ae special inquiry into the subject of Unhealthy Trades.” 
These will be delivered in the form of lectures on Friday evenings 
in December, pom and February. Two lectures, addressed to 
the children of members, will be held during the Christmas holi- 


days. The sections for the discussion of special subjects connected 
with India, Africa, and Applied Chemistry, will not be opened 
till after Christmas, 





3573. Imp hinery for CLEANING Tin PLATES, Lewis Griffiths and 
Richard Lewis, Swansea, Glamorganshire. 

3574. Imp? t paratus for MouLpinG and CasTING AXLE-BOXES 
or Busnes, and other similar articles, Richard Norfolk, Beverley, York- 
shire.—1l4th October, 1875. 

3575. Improved PortaBLe Warproses for travelling, Rosa Parlby, Hyde 
Park Hotel, Marylebone, London. 

3576. Improvements in TELEscores, Antoine Julien Hypolite Delcarte, 
St. Gilles, Brussels, Belgium. 

3577. Certain improvements for ExpepiTine the Manuracture of WELDED 
Iron or other Tunes, also in the apparatus therefor, William Brown- 
hill, jun., and Thomas Henry Smith, Walsall, Staffordshire. 

3578. A new or improved MaTeRtaAL or Compounp of Caoutcuovuc with 
other Susstances, George MacLellan, Glasgow, Lanarkshire, N.B. 
3579. Improvements in the means and apparatus for Deox1paTING METALLIC 
Ores, Oxtpes, and SutpuaTeEs, which improvements are equally appli- 
cable to the coking, charring, and destructive distillation of any solid 
organic matter, to the calcining of metallic ores, and to the production 
of carbonic oxide flame, William Alexander Lyttle, the Grove, Hammer- 
smith, Middlesex. 

3580. An wl mamaed of Frre.icutens, William Cole, Ilfra- 











combe, Dev: 
3581. Impr ts in apparatus for Mixcinc Meat, or for cutting 5 
dividing other substances, Alexander Barr, Glasgow, Lanarkshire, NB 
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3582. Improvements in Snips’ Ancuors, Edward William Lake Price 
Strand, London. ; m4 

3583. Improvements in means or apparatus to be employed inthe 
Srorace, Carriace, and Drawinc-orr of PeTroteum and other in. 
poor mange liquids, William Howes Howes, Curtain-road, Shoreditch, 
sondon. 

3584. Improvements in HypkauLic Cranes, which improvements are 
also applicable to hydraulic machinery for forging and stamping, and 
= other like purposes, Joseph Beverley Fenhy, Yardley, Worcester. 
shire. 

3586. Improvements in Trp Fasteners for umbrellas, parasols, and sun- 
shades, Robert Lublinski, City-road, London. 

3588. An improved Boat Davir for securing and prompt lowering of 
boats, George Graham and Robert Arbuthnot Allardyce, Queen Victoria- 
street, London. 

3590. Improved apparatus for Sureyinc Water to Stream Bor.ers, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from Jean Alexis Ikonnikoff, Paris. 

3591. An improvement or improvements in the construction of Locker, 
Caleb Laden Shaw, Birmingham. ‘ 

3592. Improvements in Sarety Brake Arraratus for perambulators and 
other similar vehicles, Charles Ingrey, Chandos-chambers, Bucking- 
ham-street, Strand, London.—15th October, 1875. 

3593. Improvements in Hypraciic Macuinery for actuating theatrical 
stage effects, parts of which are applicable to ventilating and extin- 
guishing fire, Andrew Betts Brown, Rosebank Ironworks, Edinburgh, 

idlothian, N.B. 

3594. Improvements in REFRIGERATING and VENTILATING, and in appa- 
ratus therefor, William Pate, Burnley, I hire. —A ication 
from Levi Charles Cattell, Cleveland, Ohio, U.S. 

3596. Improvements in Bate Tres, Thomas Hamilles Murphy, New 
Orleans, Louisiana, U.S. 

3597. Improvements in Sewinc Macuines, and button-hole, edging, 
= over-seaming machines, John Page Hubbard, High-street, Croydon, 
urrey 

3598. Improvements in Steam Pumpine or Arn COMPRESSING ENGINES and 
Macuinery, Martin Benson, Southampton-buildings, London.—A com- 
munication from Ezra Cope and James Riley Maxwell, Hamilton, 
Ohio, U.S. 

3599. Improvements in Buckves, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Warren T. Reaser, Centralia, 
Wood, U.S, 

3600. An Avtomatic Compinep Key Swircn for use in connection with 
submarine or other tel phic wires, William Ladd, Beak-street, 
as communication from Andrew Jamieson, Pernambuco, 








3603. Improvements in the construction of Rotary Puppiine Furnaces, 
and in apparatus connected therewith, Ephraim Allcock Jones and 
John Allcock Jones, Middlesbrough, Yorkshire. 

3604. Improvements in apparatus for InpicaTino and ReoisTeRING the 
Number of Persons entering tramway cars and similar vehicles, Henry 
Chamberlayne Farrell, Pembroke Dock, Pembroke 

3605. Improvements in Direct-actine Stream Pumres, John Nicholas 
Floyd, Handsworth, Staffordshire.—16th October, 1875. 

3609. Improvements in WeavING ORNAMENTAL Fasrics, James Strachan, 
Paisley, Renfrewshire, N.B. 

3611. Improvements in apparatus for Ratsinc, Lowerino, and Detiver- 
1nG CeaL, Grain, and other substances, and for other like purposes, 
Willian Robert Lake, Southampton-buildings, London.—A communica- 
tion from William H. Brown, New York, U.&. 

3615. Improvements in Enxcives worked by gas and air, and in their 
application for raising or forcing liquids, Charles Denton Abel, South- 
ampton-buildings, London.—A communication from Nicolaus August 
Otto, Deutz, Germany. —18th October, 1875. 

3617. Improvements in Rartway Brakes and SIGNALLING APPARATUS in 
connection therewith, Thomas Ward, Tadcaster, Yorkshire. 

3619. Improvements in Compinep Kiverye and CLiprinc Macuines for 
lappets or other spotted harness goods, Dundas Smith Porteoue, 
Paisley, Renfrewshire, N.B. 

3621. Improvements in VentiLaTinG Arraratus and in Motive Power 
Exoines for working the same, and applicable otherwise, William 
Cunningham, Dundee, Forfarshire, N.B 

8623. PROPELLING Vesse.s or Boats through the water on a new principle 


and method and by a new application of machinery, Henry Robert 
Lumley, Marlborough-place, St. John’s-wood, London. 
3627. Improvements in machinery for Tintinc Lay», Edward Hayes, 






toney Stratford, Buckinghamshire. 

3620. Improvements in the manufacture of Manure, John Berger 
Spence, Mark-lane, London.—19th October, 1875. 

3651. Improvements in the method of and apparatus for Twistine YARNs, 
John Bottomley, Bradford, Yorkshire 
3633. Improvements in RoLLerR SKATES, Edward Mitchell, 

Brighton, Sussex. 

3635. Improvements in BreecH-LoapING SMALL-ARMs, John Field Swin- 
burn, Birmingham. 

363¥. Improvements in Capsutinc Borries, and in the machinery or 
es employed therefor, James Brown Campbell, Glasgow, Lanark- 
shire, N.B. 

3643. Improvements in Breecu-Loapina SMALL-aRMs, James Simeon 
Edge, jun., Yardley, Worcestershire. 

3645. Improvements in Vatves for steam and other motive engines, 
Adam Woodward, jun., Queen's Foundry, Ancoats, Manchester. 

3647. Improvements in Inkine Arraratus for rotary printing presses, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from Andrew Campbell, Brooklyn, New York, U.8.—20th October, 1875. 

3649. Improvements in Rattway SiGNaLuixc Arparatus, David Alfred 
Aird, Fig Tree-court, Temple, London. 

365]. An improved Oakum aad Fiere Pickinc Macuine, Augustus 
Frederick Barnett, Liverpool. 

3653. Improvements in Sewine Macuines, George Francis Bradbury, 
Crumpsall House, near Manchester, and Henry Lomax, Over Darwen, 
Lancashire. 

3655. Improvements in the means and apparatus employed for WasHING 
Wootten Yarns, cotton waste, woollen fabrics, or other fibrous sub- 
stances or fabrics, William Edward Kenworthy, Leeds, Yorkshire. 

3657. Improvements in the construction of RotLers used in wringing 
and mangling machines, Walter Selley, West Gorton, Lancashire. 

3663. Improvements in Sewixc Macnine Neepies and Neepie Bars, 
Felix Edwin Perkins, Astwood Bank, Worcestershire. 

3665. Improvements in the construction of Live and Cement Kins and 
in apparatus connected therewith, which apparatus is also applicable 
= similar purposes, John Valentine Mumford, Sheffield, York- 
shire. 

3667. An improvement or improvements.in Lever Buck.es or FasTen- 
ines for braces, belts, and bands, Frederic Arthur Harrison and Charles 
Priestland, Birmingham.—2lst October, 1875. 


Henry 





Patents on which the Stamp Duty of £50 has been Paid. 

3169. Straw, &c., ELevators, Thomas Perkins, Hitchin, Hertfordshire.— 
25th October, 1872. 

3238. EnpLess Banps, &c., Leedham Binns, Oakenshaw, near Bradford, 
Yorkshire. —1lst November, 1872. 

3179. Secr-actine Pressure-inpicaTinG Escare Vatve for steam boilers 
and other purposes, John Smith, Old Ford, London.—26th October, 1872. 

3188. | aremned William Hale, Lower Norwood, Surrey.—26th October, 
187: 


872. 

3197. Steam Enoines, John Head and Thomas Common Brown, Ipswich, 
Suffolk.—28th October, 1872. , 

$289. Reapina, &c., Macnines, Richard Hornsby, James Edwin Phillips, 
and John Innocent, Spittlegate Ironworks, Grantham, Lincolnshire.— 
6th November, 1872. 

3304. Steam Enoines, Joseph Ruston, Sheaf Ironworks, Lincoln. -7th 
November, 1872. 

3338. CompresseD Ain Motor, William Robert Lake, Southampton- 
buildings, London.—9th November, 1872. 

3225. PREVENTING Downwakrb DravGut in Cuimneys, &c., Richard Brown, 
Ryde, Isle of Wight, Southampton.—31si October, 1872. 

3219. Vices, Peter Joel Livsey, Manchester.—31st October, 1872. 

3233. Gas Lamp Brow Pire Arraratus, John Robert Harper, Clerken- 
well, London.—1st November, 1872. 

3241. Excavatine Coat, &c,, Frederick Hurd, Grove House, Walton, near 
Wakefield, Yorkshire, and Edward Thornhill Simpson, Thornhill 
House, Walton, near Wakefield, Yorkshire.—1lst November, 1872. 





Patent on which the Stamp Duty of £100 has been Paid. 


3061. Warpine, &c., Macnines, William Rossetter, Accrington, Lanca 
shire.—7th October, 1868. 


Notices of Intention to Proceed with Patents. 


3398. Gas-TestiIna Cock, William Thomas Walker, Highgate.—A com- 
munication from John Frederick Theodore Drory. 

3406. Raisinc SunKeEN Vessets, John Bland, Fenchurch-street, London. 
—A communication from Marcus Horatio Bland.—30th September, 1875. 

3426. Foo Sicnats, Frederick Hale Holmes, West Brompton. 

3431, SELF-ADJUSTING BLECTRIC-BELL InDicaTor, John Allen Morton, 
Newcastle-upon-Tyne. 

3436. Uritisrva Waste Heat, John Stirling and Thomas Peacock, Cam- 
bi mul. October, 1875. 

3459. Skate, Percy David Hedderwick, Glasgow, N.B.—5th October, 1875. 

3468. Coatinc Metauic SuHeets with other Mrerats or ALLoys, 
Henry Johns, Rhymney.—6th October, 1875. 
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9482. REAPING, &e., Macuines, Richard Hornsby, James Ed win Phillips, 
John Innocent, and George Thomas Rutter, Spittlegate Ironworks, 
Grantham.—7th October, 1875. 

4489. PREPARING CorToy, &c., Richard Jackson and William Winders, 
Lancaster.—8th October, 1875, : 

4518. Fiour, &c., Thomas Leicester and Richard Blezard, Liverpool. 

3519. Waeers, William Clark, Dunfermline, N.B. 

3529. ‘TEMPERING and STRAIGHTENING Saws, &c., William Robert Lake, 
Southampton-buildings, London.—. communication from George F. 
pimonds.—11th October, 1875. 

3539. Continuous lanrrion Fuses, &c., William Augustus Leonard, 
Holborn Viaduct, London.—12th October, 1875. 

325. WaTeR Meters, Alexander Melville Clark, Chancery-lane, London. 
—A communication from De Witt Clinton Taylor and Robert Jackson 
Kimball.—19th October, 1875. 

2259. PREVENTING or RepucinG the Laterat Visratinc Morton of 

Locemortives, &c., Emil Tilp, Vienna, Austria.—21st June, 1875. 

Weavine, &c., Macninery, William Tice, Worsley. 

0. FirELIGHTERS, Thomas Whittaker and William Poole, Manchester. 

2282. Murat Fresco Parntines, &c., Charles Brock, St. Mary Church, 
Devon.—22nd June, 1875. 

9303. SUGAR-CUTTING Macuines, Joseph Theodore Dann, Crawshay-road, 
North Brixton.—A communication from Nicolas Jean Marie Leduc. 

2336. Hats. William Lochhead, Glasgow. 

FAsTeNtNnGs for Sourrarres, &c., Alfred Littlehales, Birmingham. 

3. Carnp-Settiye Macuines, &c., Jonas Haley, Cleckheaton. 

2310, VENTILATING TUNNELS, &c., Joseph Dixon, New York, U.S.— 24th 
June, 1875. 

2321. Evastic Fasrics, Pierre Antoine Roux, Saint Ramberd, I'Ile Barbe, 
Lyons, France.— 25th June, 1875. 

2325. Governors, &c, for Rreactatinc Gas, David Bruce Peebles, 
Fountainbridge Works, Edinburgh, N.B. 

2330. Inpicatine the Number of Revoiurions and Sreeb of Drivixc 
Suarts of Enorves, &c., Carl Peterson, Lime-terrace, Woolwich-road, 
New Charltcn. 

‘ Ciocks, Auguste Conod, Southamp gs. London. 

2336. Carnpwsc Enoives, Thomas Bispham Kay, Bolton-le-Moors.—26th 
June, 1875. 

2351. TeLeorapuic Circurrs, Alexander Melville Clark, Chancery-lane, 
London.—A communication from William Edward Sawyer.—28th June, 
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1875. 

2354. Comus, Adolph Peppenhusen, College Point, Queen's County, New 
York, U.S.—20th June, 1875. 

2393. Propucine Picroriat Errects, William Henry Phillips, Nunhead. 





2305 
dilly, London. —A communication from Robert Kirk Boyle.—lst July, 
1875. 

2398. Mono-catcic Puosrsate, William Whitthread, Liverpool. 

2404. Grinpino Corn, Joseph Bedford, Leeds,—2nd July, 1875. 


2422. Aniting, Justus Wolff, Wyke, near Bradford, and William Ascroft | 


Byrom, Wigan.—5th July, 1875. 
2447. Mowinc, &c., Macnixnes, Thomas Green, Smithfield Ironworks, 
2445. Dyes, Justus Wolff, Wyke, near Bradford, and Ralph Betley, 


Wigan. 
2452. MortisixG Macuines, Henry Edward Newton, Chancery-lane, 


London. —A communication from Auguste Eugene Adrien Pihet.—7th | 


July, 1875. 

2606. Firrines, &c., of Rotten Burnps, Everard Blencowe, Cheltenham. 
— 22nd July, 1875 

2703. Fine-arMs, Joseph Needham, Overstone-road, Hammersmith.—7th 
August, 1875. 

2337. Feor Hats, &c., William Bywater, Leeds, and John Lees Buckley, 
Woodley, near Stockport.—12th August, 1875. 

2002. Rotter Skates, George Morton and Joseph Morton, Cheapside, 
London.—lith August, 1875. 

j028. Lurrine, &c., Heavy Bopies, Henry Cherry, Aston, near Birming- 
ham.—27th August, 1875. 

3170. Motive Power Enoixes, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Henri Sulzer, Albert Sulzer, and Jean 
Rodolphe Ernst.—9th September, 1875. 

1193. Keys, &c., of Musica, Instruments, Alexander Montgomery, jun., 
Campbeltown, N.B.—-11th September, 1875. 

9208, DisunTecRATING or PuLVeRtsine, Michael Pass and Michael Dallett 
Pass, Plymouth Wharf, Isle of Dogs.—13th September, 1875. 

3303. Licutine Gas, Asahel Pilkington Bell, Manchester, and Thomas 
Thorp, Whitefield, near Manchester.—2lst September, 1875. 

9355. Castors, &c., Joseph Lillie; Manchester 

4366. Gymnastic, &c., Arraratus, George Oliver, City-road, London.— 
25th September, 1875. 

4368. Route Srrips, Hoors, Bars, or other sections of Iron, &c., 
William Brownbill, jun., and Thomas Henry Smith, Walsall. 

3871. Lyvicoratino Beveraces, John Pattinson Eccles, Liverpool. —27th 
September, 1875. 

3400. EantHenware Borrves, &c., Thomas Murray, Portobello, N.B., 
and Spencer Crighton, Manchester.—30th September, 1875. 

3415. Screw Bors, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Francois Joseph Barba. 

$416, Evecrro-macNetic Eyxoines, John Henry Johnson, Lincoln's-inn- 
fields, London.—A communication from José Santiago Camacho. 

3423. FLoatinc and Raisinc SunKEN Vesses, George Aldersey Daven- 
port, Queen-square, Wolverhampton.—lst October, 1875. 











3443. Dryrxsc Frvurrs, &c., Benjamin Alfred Oakes, Rectory-road, | 


Hornsey.—A communication from Andrew Jackson Reynolds.—4th 
October, 1875. 

3463. Surrt Fronts, Thomas Patnck Burke, Foulden-road, Rectory-road, 
West Hackney, London. 

3464. Storrina Borties, Edward Joseph Halsey, Cornhill, London. —A 
communication from Edward Arthur O’Brien. —ith October, 1875. 

3477. Pues, &c., for Tunes, James Jackson Arrowsmith and Hugh 
Ferguson, Liverpool. 

3480. Exninitinc ApvertisemEentTs, &c., Edward Bacon, jun., Somer 
leyton-road, Brixton.—7th October, 1875. 

3499. Ramtway, &c., Crossincs, Charles Piehlier, St. Paul’s-crescent, 
Cainden-square, London.—S8th October, 1875. 

3506. BREEDING, @c., OYSTERS, Edouard de Lagillardaic, Lorient, France. 

3510. CatrLe Foop, John George Eagles, Camden Flour Mills, Lower 
Bristol-road, Bath. 

3514. Rawinc Sunken Snips, Jeremiah Hemsted, South Shields,—oth 
October, 1875. 

3524. Steam Borters, John Henry MaclIlwaine and Richard Lewis, Aber- 
corn Basin, Belfast, lreland. 

3525. Grove, &c., Fasteners, William Read, Brighton.—1llth October, 
1875. 

3542. Lockine Apparatus, Harry Robert Newton, Seymour-street, Port- 

* man-square, London. 

3544. Woven Fasrics, Walter Scott Berry and John Samuel Jackson 
Manchester.—12th October, 1875. 

3556. Dies, &c., Joseph Hamblet and George Davies, West Bromwich. — 
13th October, 1875. 

8560. PLaninc Macuines, Thomas Smith, Liverpool. 

3574. Moutpine and Castine AxLr-boxes, &c., Richard Norfolk, Beverley. 
14th October, 1875. 

= PortasLe Warprope, Rosa Parlby, Hyde Park Hotel, Marylebone, 
andon. 

3577. We.pep Iron or other Tues, William Brownhill, jun., and Thomas 
Henry Smith, Walsall. 

3579. DeoxipatTine Metauiic Ores, &., William Alexander Lyttle, the 
Grove, Hammersmith. 

3583. Storine, &c., Perroceum and other inflammable liquids, William 
Howes Howes, Curtain-road, Shoreditch, London. 

3588. Boat Davit, George Graham and Robert Arbuthnot Allardyce, 
Queen Victoria-street, London.—15th October, 1875. 

3615. Enorves, Charles Denton Abel, Southampton-buildings, Chancery- 
lane, London.—A communication from Nicolaus August Otto.—18th 
October, 1875. 





All ms having an interest in any one of such applications 
should leave particulars in writing of their objections to such applications 
at * office of the Commissioners of Patents within twenty-one days of 
as date. 
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ABSTRACTS OF SPECIFICATIONS. 


1886. State Pavements, 2. G. Blives, Westininster-chambers.—Dated 16th 
April, 1875. 

The object of the invention is to prevent slipperiness on, and allow 
water to run off from the surface of a slate paving, by grooving the slabs 
of which it is compose4, in such a manner as to give a good foot hold and 
provide channels for the escape of water from the surface, thereby 
adapting slate to the purposes of paving and similar uses. 

1389. Knives axp Forks, 8. H. Greaves, Shefield.—Dated 16th April, 
1875. 

This invention in part relates to improvements on, patent No. 2596, 
dated 3rd September, 1869, and consists in cutting the blades of knives 
and the prongs and stems of forks from metal suitably rolled in double 
pairs joined end to end as well as side by side, connected endwise by 
short projections or part tangs, thereby bling their subsequent 
grinding and finishing to be effected with greater facility. According to 
another portion of the invention a tang or portion to & secured in the 
handle and the bolster or bolster and handle are vast or otherwise 
formed in one with a receptacle for the ey os of tang 
referred to as left in the cutting of the blade of a knife or the corre- 
sponding portion of a ferk, and the blade or fork after being ground or 
finished, together with so much of the part tang as will lie just within 
the bolster to be apptied, but leaving the remainder of the part tang to 
be covered by the bolster in the rough is secured within such pene | 
the compression thereon of such bolster aided by a rivet or pin if desired. 
According to another portion of the invention the bolsters are first 

und and polished, and then ped, sq d, or b d to any 
Sesired form on the short tang or projection of knife or fork, thereby 
avoiding the possibility of 1 ing the bolater in the process of 
grinding and polishing; i d facility is given to cheaply 
ornament the bolster by ng. A ding to an ion of the 
invention the tangs of the blades of the knives or the corresponding parts 
of forks produced as described in the specification of the letters patent 
before referred to or otherwise, and ground and finished to the extent of 
that portion of the tang to be in part within the bolster, have applied to 
each of them a thin plate or part bolster of steel or other hard metal, the 
of which are to form the most projecting part of the finished 
bolster, and the bolsters are completed by oy 2 other metal against the 
sides of such thin plates or part bolsters to the form desired for the com- 
plete bolster. 
1402. Rover Skates, J. A. Bowles, Brighton.—Dated ith April, 1875. 

The object of these improvements is to give easy play to the rollers, 
so that they may accommodate themselves to every gyration of the 
skater and come back to their normal position without jerk or shock 
when the skater ceases to travel in curves. This improved roller skate 
has two toe and two heel rollers, the rollers being set upon axles having 
a perforated boss or ring in the centre traversed by a pin or screw 
securing the axle to a bearing upon which the ring rests in a more or less 
angular position ; between the nave of each roller and the ring on its 
axles is placed an india-rubber or other suitable apring, these springs 
resting upon curved or angular bearings carried by the supports attached 
to the stock, these bearings being provided with a regulating screw or 
other means of compressing or setting the springs. 


1403. Rotter Skates, J. A. Bowles, Brightoa.—Dated lith Aprils 














} ‘ 





1875. 

The object of these improvements is to give easy play to the rollers, 
so that they may accommodate themselves to every gyration of the 
skater, and come back to their normal position without jerk or shock 
when the skater ceases to travel in curves. This improved roller skate 
has rour rollers, two toe and twe heel rollers. The axle upon which 


| the toe or heel rollers are set having a boss in its centre and resting 


upon angular or curved bearing, the parts of the axle resting upon these 
bearings, being preferably conical. The supports of these angular 
bearings are secured to the stock by screws or otherwise, and carry at 
their opposite ends a pin or axle passing through the boss or swelling of 
the roller axle, at a right angle thereto, and between the cheeks formed 
by these supports, and the boss on the axle is placed on each side an india- 
rubber, spiral, or other suitable spring. Regulating screws are used to 
compress the springs, and the shape of the supports may be varied at 
pleasure. 
1405. Heavs or Casxs, R. Hodgson, Limehouse.—Dated 17th April, 
1875. 

The object of this invention is to facilitate the giving of the required 
form to the edge and bevels of the heads of wood casks, and the ready 
adaptation to variations in the sizesof different heads. The pieces of wood 
jointed together to form a head are ced upon a table capable of 
revolving, and are there clamped. e holding table and clamping 
means are supported in a frame, with capability of revolving at the 
speed required, and the axis of this table is su in frame not 
only with facility for shifting the position of the head in relation to the 
cutters to variations in the diameter of heads under operation, but the 
support to this axis has also motion given to it, so as te vary its distance 
from the cutters during each revolution, so as to obtain the desired oval 
figure to the respective heads. The desired rotary motion is given to 
the axis of the table by worm or other wheel acting on a tooth wheel 
affixed to that shaft, or by other suitable means. Cutters are applied 
toa shaft caused to revolve at a high speed by endless band or strap, 
and these cutters are applied in sets, one or more for the outer or flat 
edge, one or more for the upper bevel, and one or more for the lower 
bevel, all adjustable. 

1409. Creaninc Fiovur, J. Aubin, Boulevard de Strasbourg, Paris.— 
Dated ith April, 1875. 

This relates to an apparatus whereby flour can be purified completely 
in one operation, and consists chiefly in the use of an aspiring current of 
air, whereby the various weights of flour are sifted from one another 
by means of arrangements for the purpose. 

1414. Steam Enatnes, C. Colebrook, Arlington-square.—Dated 1ith April, 
1875. 

This provisional specification describes employing a trunk engine, but 
in place of the trunk working through a stuffing box at the end of the 
cylinder there is formed or fixed above the end of the cylinder a second 
cylinder, and the outer end of the trunk is formed to carry piston rings 
or packing to fit steam tight within such cylinder. This cylinder is 
also at the top formed with to carry the crank shaft, so that no 
separate standards have to be provided for carrying this shaft. 

1418. Kyirrinc Macuive Neepies, J. H. Johnson, Lincoln's-inn-flelds.— 
Dated 19th April, 1875. 

The essential feature of this invention consists in the employment of a 
knitting machine needle having at the end a hook and a eer hung 
loosely to the said hook. 

1436. Bearers ror Tarasuinc’ Macuines, W. Gray, Shefield.— Dated 
20th April, 1875. 

This invention relates to beaters for the drum or concave of thrashing 

hines, and sists in the employment for the manufacture of the 

beaters of wrvught iron bars of a square or other rectangular or 

section, the outer surface of which bars is converted into steel by the 

usual process of converting iron into steel, and leaving the interior ef the 

bars in its original and ordinary condition of iron. The bars so con- 

verted are then rolled into the required — section and finished 

shape by subjecting them to the action the machinery for which 

letters patent were granted to William Gray, the 25th January, 1867, No. 

ns or any other mavhinery capable of rolling such bars to the required 

form. 

1462. Surriyino Water To Steam Borers, J. H. Johnson, Lincoln’s-inn- 
Jfields.—Dated 21st April, 1875. 

This invention relates to apparatus to be employed for feeding steam 
boilers and similar pt. t tically, so as to ensure the level 
of the water being at all times in a normal condition and wholly 
independent of the control of the engineer. The invention is based on 
the motion of a metallic tube alternately in a warmed and a cooled con- 
dition, which motion is utilised for the opening and closing by suitable 
mechanism of a cock D pp between the water reservoir and the steam 
boiler, for feeding and cutting off the supply of water. 

1464. Traction Enotes, A. M. Clark, Chancery-lane.—Dated 21st April, 
1875. 

This invention consists in mounting each wheel in independent axles 
supported in bearings in the lower end of a yoke extending up over 
wheel and pivoted vertically by its inner member to the body of the 
truck, so as to turn freely for steering and allow one wheel to vibrate 
vertically independently of the other. The axles are se connected by 
means of universal joints to a section carrying the driving wheel as to 
allow the wheel to turn aside and oscillate vertically without obstructing 
the action. The wheels are turned laterally for guiding by a rod with a rock 
lever of an oscillating shaft which is turned forward or backward by a hand 
wheel. The Second part of the invention consists in equalising supports 
arranged in pairs under the body on a pivot at the middle and carrying ut 
the end springs supportcd by the yoke in which the wheels are mounted 
so that the body may have an easy and elastic support. 

1535. Mitirary Sappies anp Nomyans, H. @. L. Crighton, Newtown 
Butler, Fermanagh.—Dated 27th April, 1875. 

This invention relates to a construction and a ment of military 
saddle and numnah, relieving the saddle of the weight of the weapons and 
kit usually attached to it, and distributing those over the front and back 
parts of the numnah, so that a plain light saddle can be used, parts of 
the trappings can be dispensed with, and the back and loins of the 
horse are more evenly strained. 

1556. Sarery Saors ror Raitway CaRriaces, W. A, Gilbec. South-street, 
Finsbwry.—Dated 28th April, 1875. ye 
The improved safety shoe is rectangular in plan with an outside pro- 





Stahl, 











jec' flange slightly concave on its inner edge. The shoes are con- 

pore | tot timb b which and the pone gs frame are 

placed springs. The extending ends of the shoes are curved to meet the 

axle boxes or axles for additional support. 

2409. Suips, F. C. BE. M. Bémec, Boulevard de Strasbourg, Paris.—Dated 
Srd July, 1875. 

According to this invention ships are constructed with the forward sub- 
merged portion of vonoidal form, —- its apex at the front point of 
the keel, and its axis inclined upwards from that point backward. 
its greatest width, somewhat behind the middle of the vessel's length, 
the conoid diminishes towards the stern. The load water line presents a 
curve which is very pointed towards the bow, has its greatest width 
about one tenth behind the middle of its | and is more bluff aft 
than forward. The upper works of the vessel are drawn much inwards, 
so that a portion of the side of the vessel above the loud line is an inverted 
repetition of the portion below. 

3521. Four-wHeevep Stream Carriace, (. Touaillon, Paris.—Dated 11th 
October, 1875. 

The invention consists in constructing four-wheeled steam carriages 
provided with a two-pin fore part. 

8527. An Improvep Stitt, A. M. Clark, Chaneery-lane.—Dated Vth 
October, 1875. 

This invention relates to a new and improved stilt, and it consists in a 
stirrup to receive the foot pivoted to a sliding tube or sleeve that em- 
braces the stilt rod, the saidjstirrup being provided with a serrated exten- 
sion, which when the — is upon the stirrup passes through a slot in 
the tube and grips the stilt rod so as to form a rigid connection therewith. 
The said pivoted stirrup is also provided with a spring which maintains 
the connection or ep between the serrated extension and stilt 
rod when the weight of the person is not upon the stirrnp. 

3529. Temrerine Saws, W. RK. Lake, Southampton-buildings.—Dated 1ith 
October, 1875. 

This invention relates to tempering and ing to their ultimate forms 
saws and other articles of steel, or steel and iron combined, without 
hammering, and it consists in the and apparatus hereinafter 
explained and claimed, whereby saws may be tempered and straightened 
without the usual process of hammering. 


1186. Foupine Cuairs, W. B. Newton, Chancery-lune.—Dated lst April, 


1875. 

The object of this invention is to impart greater idity to folding 
chairs and seats when unfolded and in use than is An men fn folding 
chairs or seats as hitherto constructed. 

1885. Lupricators, 8S. G. Hare and W. Barton, Kinyston-upon-Hull.— 

—. 16th April, 1875. . . 

¢ invention consists in certain self-acting means of forcing the 
tallow or other lubricant into the work cylinder of an engine against 
the ure of fluid tained there’ means employed are an oil 
or tallow cup, a cylinder, hollow piston rod, and hollow piston. The 
lubricant passes from the oil or ow cup throu orations in the 
hollow piston rod and piston into the engine cylinder on steam veing 
admitted into the cylinder of the lubricator from the engine cylinder by 
means of a suitable foot valve. Other valves are also provided for closing 
the oil or tallow cup and for clearing the lubricator cylinder of steam. 
By these means the supply of lubricant san be regulated at will, the 
amount of lubricant remaining at any time in the cup can readily be as- 
certained, and its exhaustion indicated. 


1887. O1 Cans, J. Kaye, Kirkstall, W. C. Slingsby, Carleton, and W. Leigh, 
Carleton.—Dated lth April, 1875. 

Interior surfaces made of iron or steel ; exterior of brass, ¢, tin, or 
zinc. Valve is made of iron or steel, solid, with piston. Pro 
for sliding along rail of spinning frame to lift the bobbins for oiling steps 
or other bearings. A brush instead of spout is used. 

1388. Currine rar Tareaps or Screw Botts, J. 7. Walton, Hunslet.— 
— on A mt 1875. 

A fixed “chuck ” is provided with jaws for carrying the dies. Jaws 
operated by disc provided with eccentric slots, pressure being imparted 
by lever. A headstock is used in combination with the above, ving 
hollow spindle, with other hollow spindle within it carrying “‘ chuck.” 
For cutting threads the tap is held in chuck of hollow spindle. 

500. ef ror Cuttine Cork, J. D. F. Hald, London.— Dated 16th 
pra, 1875 

Grinding jaws for otting up the tubular cutter during work ; the cutte: 
is a y a nut on and a conical hole in the spindle ; the face plate 
— grinding jaws and nipping jaws for eo cork) is pushed 

orwards and back by cam motion from a spindle, which = on 
clutch and treadle is put in or out of gear. The hollow cutter spindle is 
actuated by fast and loose strap pulleys and. friction wheels. 


1391. Cuttivator, W. W. Barton, Kent.—Dated 1th April, 1875. 

The object of this invention is to provide an impl it of td 
that will loosen the soil and admit air and moisture freely to the roots of 
growing plants. 

1892. Latues, G. B. [Uingworth, Leeds.—Dated 16th April, 1875. 

The invention relates in the first place to globe turning, and consists in 
substituting a swivel bracket for the pillar in the slide rest, the parts 
being so arranged that the same tool box may be used either on the 
swivel bracket or on the pillar. The necessary motion may be imparted 
by hand through suitable ¥ In the next place the invention consists 
of an i arr t for turning cones and other le: 
cross slide being used in combination with a connecting rod = > Roos 
able plate for giving to the pulleys the necessary curves for flat bands. 


1394. Lockine Doors or Rattway Vans, @. Sonnenthal, Queen Victoria- 
street.—Dated 16th April, 1875. 

This invention describes a locking plate for railway vans and goods 
receptacles composed of two irons of an obl shape, held together at 
one end with a pin like the joint rivet vit. of scissors, one end is 
fastened to the door, and the two when folded together enclose a pin on 
the door post, and both are held ther in that position by a screw 
turned with a suitable key canting Choon a key guard. 


oe Wane Macurnes, J. Mason, Burton-on-Trent.—Dated 16th April, 
375. 


This provisional specification describes mounting at the w part 
vessel a solid horizontal disc in such a manner that it can Ter 
rise and fall, and so operate upon the materials to be washed. When it 
is required to combine wri: and rollers with the w 
machine, the rollers are mounted above the vessel in such manner tha’ 
they are pressed eer by the weight of the vessel. One roller is for 
this purpose carried by the standards of the hine and the other by the 
vessel, which is so carried as to act as a lever and press the roller carried 
by it against the roller carried by the standards. 


1896. Cartrivces, J. Barnett, Whitechapel, and B. Zieschang, Catford 
relents iipien April, 1875. 
A vention a cap is employed having the fulminate or 
ition contained within a flange or pon prt men around the base of 
Ay and this cap is placed within a recess formed eccentrically in the 
base of the cartridge in such manner that a pertion of the flange o: rim 
of the cap will be at the centre of the base, and quently in a positi 
to be struck by the striker when the cartridge is placed into a fire-arm. 


1sey. Uritisinc Srent Tan, H. H. Murdoch, Staple Inn.—Dated 16th 
[pril, 1875. 
= — — is one and My me in retorts in a suitable furnace ; 

e gas evolved in a nee - purified and refrigerated and separated 
from its tar and other impurities by being made to pass through - 
ing apparatus, and is finally discharged into a holder or lak ile 
drying and carbonising process in the retorts is promoted by a blast of 
air from a fan which blows away the vapours emitted by the tan, or the 
vapours may be drawn out oy suciion, and the tan may be stirred up 
during the process by a revolving agitator, which agitator may also serve 
to convey the blast into the retort. 
ee 4 CounTerre!t Coins, C. H. Hearn, Liverpool.—Dated 16th 

, 1875. 

The features of novelty in this invention consist in making the coin to 
be tested, if it be counterfeit, act as one of the plates or conductors of a 
galvanic battery to produce an electric current through an electro-magnet, 
and the presence of which electric current, and uently the counter- 
feit nature of the coin, is rendered apparent by the deflection of a mag- 
netic needle; or this may be accomplished by substituting a voltake 
electro-meter or galvanometer for the electro-magnet. 

1400. Srrixc Rouvers, £. Putnam, Chicago.—Dated 16th April, 1875. 

This invention relates to a window blind roller provided with 
and novel mechanism, whereby the blind may be rolled automatically or 
retained in any desired position. 

1401. Compressine, Storine, anp Uritisine Air, W. West, Kentish Town. 
—Dated 17th April, 1875. 
One or more vessels, each with piston, and dividing same into a com- 
ment into which the air is heated, and another for cold air and with 
and egress valve ; by increasing the number of vessels any re- 
quired p can be obtained. The fluid passing from one com 
ment to the other traverses a regenerator, to which it gives off its heat. 
Applied to air engines, air r , or freezing apparatus. 
1404. Vutcanrre, W. C. Henderson, Dalston.—Dated 17th April, 1875. 

The object of the invention is to obtain various coloured effects in vul- 
canite. India-rubber is combined with colour to the depth of colour or 
tint desired, and to the combination obtained is added sulphur as ma; 
be required for the purpose of the conversion of the india-rubber, an 
Goctes pageet S Go ae & Gomi eee colour. The compound 
obtained is then cured and ground to reduce it into particles of the size 

These particles are then mixed with the dough of y 
ons varying with the effect desired to be prod 
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and then formed and cured. By these means effects are obtained very 
much resembling granite and other stones or marbles in appearance. 
406. Currincor Excavatina, J. Green, Heath Grange, Worcester.—Dated 
17th April, 1875. 
This invention consists of a frame carried upon three wheels _— 
first and bear- 


ror phery fara nl cane tamtbar rena eaten or ham ‘cae 
a number o ls, scoops, or le 
Bt e centre of the frame ected with the hind cu’ wae 6 


means of a rope ven by 
steam or other power, the hind wheel revolves in an upward direction, 
the soil to the surface and d iting it cn one side or both 
sides. e inventor effects the same object by an endless or pitch chain 
carrying cutters or scoops or by means of a q ped frame carry- 
ing the cutters on its periphery and cutting upwards and downwards. 
The coiling apparatus consists of an intermediate diminishing speed 
maotion ah ee wheels actuated bya pinion on the top of the drum ; this 
is connec with a lever suspended over it and ng guide pulleys on 
its ends ; the motion causes each end of the lever to rise and fall alter- 
nately, and the pulleys guide the ropes on to the drums. 
1407. Fasrentnos ror Souitaires, J. G. Rollason and J. Wood, Birming 
ham.—Dated ith April, 1875. 
The novelty of this invention consists in Ly simplicity co 
tient aad Of rn 





tion, and the y means of 4 ing the 
The body of the solitaire or faste being in either one or two portions, 
not only conn the front and 


the sides serve the double o! 

back, but also of forming the spring and detent, by which the loop when 

passed through the shank is held in detention without the aid of compli- 

cated mechanism. 

1408. Se.r-actinc Temp.es For Looms, B. Wolstencroft, Blakeley.—Dated 
17th April, 1875. 

This invention consists, First, in the use of two conical rollers, over 
which the selvage of the cloth passes, and of a third conical roller which 
is down on tothe cloth by a regulating screw. Secondly, in the 
use of two or more spik , each loose on a stud fixed in a box ; the 
selvages are held by the spikes. Thirdly, in the use of two or more 
rollers with annular © gp between which the selvages of the cloth are 
secured ; and Fourthly, covering the rollers of roller temples with per- 
forated steel bands. 

1410. Recisternc Strokes, B. W. Clegg, Leeds.—Dated 17th April, 1875. 

This invention consists of two dials, preferably concentric, and each 
having a revolving index hand. One dial is divided into as many 8 
as the number of revolutions which the e or mac is to make in 
one minute, and its spindle is connected to such engine so that it makes 
one revolution per minute. The other dial is divided into parts corre- 
sponding with the longest period of time to be observed, for instance, into 
tue working days of one week, and each day is subdivided into smaller 
divisions representing hours or fractions of hours, and is of an extent 
—— to the length of time during which the engine is to be at 
work in that particular day. The dle carrying the index hand of the 
euenl Oaenel tat ve beau haan screws and wheels 
so proportioned that when the e is working at its right this 
index hand always points to the correct division on the dial, and in other 
circumstances it shows whether the engine or machine has been gaining 
of losing in its speed. 

1411. Potisninc Boots anp SHogs, C. H. Southall, Leeds.—Dated 17th 
April, 1875. 

The boot moves slowly round in a peculiar manner and the brush has 
reciprooating motion, pressure being applied. 

1412. Treatinc Fisres, 7. A. Gray, Clapham Junction.—Dated 17th 
April, 1875. 

The inventor cuts up straw, bamboo, or other substances into | 
say of lin. more or less and subjects the cut material to the action of 
rotating beaters contained in a fixed cylindrical case, armed at its 
periphery and at its sides with steel bars and blades. The materials are 
then submi to a boiling process with the addition of chemicals to re- 
duce the fibres to pulp. 

1638. Pontoon Dock, D. A. W. Koning, Rotterdam.—Dated 17th April, 
1875. 


The invention consists in an arrangement of pontoons and other air and 
water chambers as follows :—First, a principal closed pontoon of rect- 
angular box-like form subdivided into compartments by partitions in a 
peculiar manner determined by calculations having reference to the size 
and weight of the ship the dock is intended to raise, and also to 
the stability of the dock and its load. Certain of the compartments are 

vided with discharge valves through which all the water to be ejected 
ja ents is ejected by pneumatic pressure being 
pes ina iar manner. Other compartments 
discharge valves. Secondly, two air-tight chambers erected 
These air-tight 
pontoon and 


have separate 
one on each side on the ceiling of the principal penton. 
chambers by preference run the full length of princi 
assist in maintaining the stabili' used as reser- 
voirs of comp! air. ly, a basin over the princi mtoon 
formed by the sides of the air-tight chambers and by the end walls of the 
ee eee being carried up between the said air-tight chambers. 
e use of this basin is that as soon as the dock and ship are raised suffici- 
a to —_ the edge of the basin above the level of the external water 
water 


of the dock and may 


t the basin may be drained off into some of the com ents 
of the principal pontoon which will then be partly or wholly freed from 
water and the ship may thus be laid dry although its keel may still be 


some feet below the surface of th 
chambers constructed 
of the air-tight chambers before-mentioned. 
partments by partitions, and water may be let into or out of such com- 
partments at will. The a ppt these chambers are to assist in the 
submergence of the dock and counter-balance any ment of the 
ship on the keel blocks. Suitable valves are to be provided for admitting 
water into the principal pontoon. es and ya for supplying 
the compressed air to the compartments or chambers are by preference to 
be carried in small vessels attending the dock and to be connected thereto 
by flexible or articulated pipes. An arrangement of double manholes is 
to be provided for giving access to certain of the compartments at any 
time whether charged with P d air or not. 
1415. Marrvers’ Compass, R. Atkin, Cornhill.—Dated 19th April, 1875. 
To place the compass in stch a position in an iron vessel to be beyond 
the influence of local attraction and influences by placing itata sufficient 
le 





height on the funnel or other erections mad copper or other non- 

attractive materials. 

1416. Wueer Carriaces, L. L. Von Wojewodsky, St. Petersburg.—Dated 
19th April, 1875 


A 3 

The object of the invention is that whilst the bearing wheels or wheels 
proper of the carriage may be of any suitable size, the surface at any one 
time bearing on the ground may be a part of a much larger segment. 
For this purpose the ordinary wheels of the carriage are formed to run on 


rails applied to the inside surfaces of larger wheels. The axis of each 
ee wheel is su over that of the smaller one working with it, 
—_ these axes the larger wheels may be simply studs or other 
guides. 


1417. Sream Encrnes, G. A. Clough, Stockton on-Tees.—Dated 19th April, 
1875. 


The improvements relate to arranging the valves for actuating the 
piston within the piston itself and giving them the necessary motion by 
the connecting rod. 

1419. Treatinc Bioop, I. Steiner, Dublin.—Dated 19th April, 1875. 

This invention relates to the treatment of blood, to or precipitate 
the same, by which the inventor obviates the obnoxious results of 
the methods now in use, the blood being at once rendered insoluble and 
nearly devoid of smell; and it consists in am | pe! of iron with 
the blood, which coagulates immediately, and is afterwards spread out 
and exposed for a short time to the win 


1420. Cartrivce Case, F. Haden, Barrow-in-Furness.—Dated 19th April, 
875. 


1875. 
Forming cartridge case at breech end with a recess for nipple and 
cap. 
1421. Nuts, P. Jensen, Chancery-lane.—Dated 19th April, 1875. 
The redhot pieces are in matrices in a rotary disc and receive 
successively a rom both sides, a central depression being simul- 
hi hereby th 


or not in order to ascertain the temperature of the fluid without allowing 

it to escape. 

neem, J. Bear, Saint George-in-the-East.— Dated 19th April, 
This provisional specification refers to apparatus for moulding the 

bunch preparatory to placing it in a heated mould to set it to the form 





= Patrerns, F. Bennett, Birch Vale, Derby.—Dated 19th 
il, 1875. 

This invention relates to those descriptions of 8 known to the 
trade as bronze brocade or gold patterns, in which the pattern produced 
on the surface of the fabric is in imitation of gold, silver, or bronze, and 
consists in a novel method of applying the metals to produce the required 
design. At present a block is cut to the pattern required, the surface of 
which having been dipped in an adhesive matter is “pI lied to the cloth, 
leaving thereon the impression required. Another block of the same 
pattern as the first is dipped into the required metal and applied to the 
adhesive mixture ne the pattern on the cloth, which takes up the 
metal and so forms the pattern. In this method the adhesive matter 
forming the design is put on the cloth by a copper or surface roller, then 
passing the cloth through a box containing the required metal, which is 
cat to adhere to the ve matter by means of running the cloth 
under a roller near the bottom of the box which works in the metal, 
thereby pressing the print against the metal, causing it to furnish itself. 
In cases of “ fitting,” where the required metal cannot be conveniently 

it on by the machine, he blocks the adhesive matter forming the 
} aw ay then passes the cloth through the box as above described. 
1427. Carpets, J. Oldroyd, Dewsbury, and T. H. Blamires, Huddergfeld.— 

Dated 19th April, 1875. 

The object of invention is to arrange the materials in their passage 
through the carding engine in such manner that when the sliver 
or bat is made, each of the outer sides of the said sliver or bat will 
be of a distinct or different colour or mixture of colours or materials, and 
a third colour or mixture of colours or materials may if required be 
placed in the centre, and the materials thus placed will occupy the same 
positions after the operations of felting when the fabric may be allowed 
to retain the simple colours, or may if desired be printed upon with 
various patteras or designs. 

1428. Printine Cioran, F. Bennett, Birch Vule, Derby.—Dated 19th April, 
1875. 

This invention relates to that class of patterns or designs known in the 
trade as Swiss or blue chintzes, but whereas the grounds in such are blue, 
the inventor's will be black. In the First place he puts in the black 
ground, red, and resist paste where the yellow is to come by copper 
rollers in the printing machine, runs the piece through the indigo vat for 
light blue, then dyes the red, and blocks yellow. The fabric is then 
finished in the ordinary way. This plan saves two blockings. Secondly, 
he puts on the black and resist paste by the rollers, then blocks red and 
runs through the indigo vat for light blue, dyes the red, and blocks yellow ; 
this would save one blocking. Thirdly, or he puts on the background an 
red by the rollers and blocks the resist paste, runs through the indigo 
a for light blue, dyes red, and blocks yellow; thus also saving one 

locking. 


1429. Grinpina, C. Lucop, Southwark.—Dated 20th April, 1875. 

This invention relates to new or improved machinery for grinding, 
crushing, pulverising and reducing to powder various vegetable, mineral, 
and animal substances, which is accomplished by means of centrifugal 
force. Machinery arranged and combined in accordance with this inven- 
tion is constructed with a circular metal or other casing of a flat elliptical 
or other form, or it may be along flat sided oblong or other suitable form. A 

t passes through the centre and has keyed upon it suitable arms to 
act upon a ball sphere or roller of metal or other material (or a series of 
them), and when the shaft revolves the balls or other bodies are carried 
round by the arms or by the centrifugal action so as to run on the 
interior periphery of the casing, and thus by centrifugal force, crush, 
grind, and pulverise the substances they come in contact with If 

lesired rotary motion may be given to the casing in an opposite 
direction to the arms, or the arms may be stationary and the casing 
revolve. 

1430. Tutxnino Turnips, H. Dickie and J. Dickie, Girvan.—Dated 20th 

April, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 

1431. Apveartisine, J. Jaap, Glasgow.—Dated 20th April, 1875. 

The feature of novelty which constitutes this invention is, the utilising 
the blank or adhesive side of labels which are fixed to bottles con- 
taining transparent liquids as a means of advertising in the manner set 
forth. 

1432. Frivisnine Yarns, S. G. Rhodes, M. Shillito, and J. I. Speed, Leeds.— 

Dated 20th April; 1875. 

This invention relates to setting and giving lustre to yarn and threads 
in hanks and on bobbins, os away with washing and drying after 
gassing A steam jacketed cylinder or cistern is employed to which is 

tted a steam pipe, through which passes steam by preference about 60 Ib. 
pressure, producing in the cylinder or cistern when closed a superheated 
temperature of 250 deg. Fah , but a higher superheated temperature may 
be ee ; the yarn is placed in a receiver and put in the cylinder or 
cistern which is afterwards hermetically closed and secured ; the hanks 
are kept in the cylinder or cistern about fifteen minutes and the bobbins 
about five ; the bobbins can be wetted or dried, producing by these means 
setting and lustre, removing gas, dust, finishing the yarn or thread, and 
doing away with washing aud drying. 

1435. Dovste-BaRRELLED Guns, A. Moncrieff, Atheneum Club, L. Gye, 

South Kensington, and L. N. Moncrieff, St. James’-street.—Dated 20th 


April, 1875. 
This provisi cification describes placing a horizontal bar or 
fence across the barrels at their breech and muzzle ends, over the edge 
4 which the sight is taken, the sight of the barrels being cut off from 
e eye. 
1436. Beaters ror THRasHinc Macuines, W. Gray, Shefield.— Dated 20th 
April, 1875. 0 
of thrashi 








1444 Snow Cases, R. Collins, Barnsbury-road, D. 8. Longsdon, Forest-hill 
and AT ng We 9 a 2ist April, 1875. 

Constru ors or passenger ships to receive 
cases or stands for the exhibition of merchandise, works of art, or - 
articles of commerce. Constructing these show cases so as to be air and 
watertight and to protect their contents from injury by ship's motion, 
Providing hoists or lifts to raise or lower the cases and putting the same 
on wheels and rails to facilitate their removal. Making cases of circular 
forms with wheels or rollers resting on spiral or helical rails upon which 
the cases ascend or descend on being made to rotate. Making cases of 
any form and shifting them on to a circular platform which is made to 
ascend or descend on a spiral or helical rail. 

1446. Scissors SuarreNeR, G. R. Holding, Islington.—Dated 21st April 
1875. 7 


This invention consists of a scissors and shears sharpener constructed 
of two or more pieces of steel or other metal, stone, or compound, and 
made as follows : One piece of steel or other metal, stone, or compound ig 
round about § of an inch in diameter and about 2in. in length. The other 
piece or pieces of steel or other metal or compound is made in any sha 
the inventor may choose which is to form a guide or guides fcr the 
scissors or shears; the said guide or guides are placed on the aforesaid 
sharpener either loose or fixed; at present the inventor prefers to make 
the said guide or guides of steel wire and in the shape of the letter Z or 
nearly so. The principle which he claims for sharpening scissors or shears 
on the sharpener is as follows; the guide or guides are so arranged on the 

ner that when the scissors or shears are drawn across the sharpener 
as if in the act of cutting it throws up the edges of the scissors or shears. 
The scissors or shears are opened and the sharpener is placed between the 
two blades of the scissors or shears with the flat or inner sides of the 
latter against the guide or guides; the scissors or shears are then closed 
and drawn off the sharpener at the same time as if trying to cut the 
sharpener in two; the effect of this action is to throw up an edge un the 
seissers or shears on account of the guide or guides being placed on a 
bevel on the sharpener to correspond with the bevels of the edges of the 
scissors or shears, 
1447. Warer Carts, £. H. Bayley, Newington Causeway.—Dated 21st April, 

1875. 


875. 

First, branch pipes are placed one at each end of the distributing pipe. 
Each pipe is long and is cycloidal in longitudinal section, the opening at 
the top allowing the vena contracta to form. Secondly, the front part of 
tke tank is cut away to allow of higher wheels being employed than those 
in general use. Thirdly, the distributing pipe is plugged up in the middle 
and there are valves in the tank, one to each branch pipe, thus one half 
only of the distributing pipe may be used at one time. These improve- 
ments are applicable to other carts for the distribution of liquids. 

1448. Guarp ror THrasHinGc Macuines, J. M. Wilders, Barkstone-wn- 
the-Vale, Leicester.—Dated 21st april, 1875. 

The said guard, the top of which is by preference curved in cross section, 
is mounted over the drum of the thrashing machine, being supported at 
each end by a standard in which the said guard is pivoted and works 
freely. A similar standard may also be provided in the centre of the 
guard. These standards raise the guard about Yin. above the level of the 
top of the machine. The guard is provided with a weight attached to a 
chain, cord, or equivalent, working over a pulley at the back of the guard, 
the other end of the said chain, cord, or equivalent, being attached to the 
top of the guard. This weight keeps the said guard elevated or open, 
but any weight falling on the top of the guard causes it to close 

nstantly. 
1449. Sweerino Streets, J. Kitson, Bradford. —Dated 21st April, 1875. 

A metal er wood framework drawn by traction engines or horses and 
supported by threeor four wheels, the front wheel or wheels are 
to work on an ordinary pin to facilitate turning, the hind wheels are 
secured one to each end of a shaft, to one of the last-named wheels is 
secured a bevel wheel gearing into another vevel wheel secured to another 
shaft, which is coupled to the shaft on to wiich is secured the conical 
revolving brush by means of a compound swivel to allow for the irregu- 
larities of the road, the amount of pressure on the brush required to clean 
out the dust and mud from between the joints of the pavestones is regu- 

ited by means of a lever. 

1451. Cuemicat Compounps, 7. Hyatt, Gloucester-gardens.—Dated 21st 
April, 1875. 

This invention relates to the consolidation of chemical substances, such 
as sal-soda, alum, and other compounds containing water of crystallisa- 
tion, for the purpose of lessening their bulk and thus diminishing the 
cost of packing, handling, and carriage, and also for the oe of pre- 
venting the waste which arises when such substances are in powder or in 
crystal form ; also to make their employment in domestic use, and in the 
arts and manufactures, more precise, convenient, and economical. This 
invention also relates to the consolidation of materials other than the 
above, when such materials are joined, mixed, combined, connected, or 
united to them in the production of new and useful manufactures, such 
as soda and seidlitz powders in medicine, and such as fire-proof composi- 
tions, or is in the ture of fire-proof safes, and in the 
protection of ‘buildings or other constructions against fire. 

1452. Sueer Suears, D. Longden, Shefield.—Dated 21st April, 1875. 

This consists in so shaping the bows or half-bows that the ends meet 
* butt on,” and in riveting an outer or an inner, or both an inner and an 
outer plate, or it may be a slit piece or cap of iron, steel, or other metal, 
on vd over the meeting ends of the bows or half-bows with rivet caps or 
without. 

1453. Cuain Bepsreaps, W. N. Bryett, Pentonville-road.— Dated 21st 
April, 1875. 

For this purpose, instead of forming the central portion of the chair 
bedstead by riveting flat rails together as hitherto, according to the pre- 
sent invention, the front and back rails of such central portion of the 
chair bedstead are formed of angle iron, and are connected to the side rail» 
by casting a lump or corner-piece thereon at each corner, and in each of 
such lumps or corner-pieces a leg is also fixed by the same casting 
operation. 

1454. Wasuinc Borties, A. MacDonnell, Newry. — Dated 2st April, 
1875. 





This invention consista in so constructing and arranging a ae and 
hi as to thoroughly brush and rinse the inside o' ttles and 





This invention relates to beaters for the drum or 4 
hines, an ists in the employment for the manufacture of the 
beaters of wrought iron bars of a square or other rectangular or suitable 
section, the outer surface of which bars is converted into steel by the 
usual process of converting iron into steel and kaving the interior of the 
bars in its aig and cendition of iron. The bars so converted 
are then rolled into the required elongated section and finished shape 
by subjecting them to the action of the machinery for which letters 





patent were ted to William 4 the 25th January, 1867, No. 
| s or any other machinery capable of rolling such bars to the required 
orm. 


1437. Wuire Leap, L. Brumleu, Newcastle-on-Tyne.—Dated 20th April, 
1875. 
e essential features of this invention consist in Firstly effecting the 


other vessels at a rapid rate on a continuously revolving machine without 
any attention except to put on dirty bottles and take off clean ones. The 
machine consists of two circular horizontal tables carried by an inverted 
hollow cone ; on the lower table are twelve or other number of supports 
fixed radially with the centre to carry the bottles requiring to be brushed. 
Above each support and ata height correspon to the centre of the 
ttle is a brush fixed to the end of a radial spindle ; keyed to the spindle 
is a bevel pinion or friction roller receiving motion which is communi- 
cated to the brush from a horizontal bevel wheel or friction wheel ; this 
wheel is keyed toa vertical shaft supported in a foot-step and driven by 
bevel gearing from a countershaft above. The upper table is pierced at 
intervals with twelve or other number of vertical tunnel-shaped holes to 
receive the bottles requiring to be rinsed ; these holes are placed inter- 
diately the supports on the lower table ; passing through these 





Th 
division of the lead to be converted into white lead and then subj 4 
the same contained in a suitably arranged chamber to the action either of 
acetic acid or acetate of lead or of mixtures of the same and to the 
action of air, and of carbonic acid; the chamber or chambers being so 
constructed that a rocking motion may be given to them in order that 
the white lead formed upon the surface of the lead may be removed by 
the action of the solution contained therein and a fresh surface be thereby 


exposed. 
1438. Boors anv Suoes, F. P. Warren, Cosham, Hants.—Dated 20th April, 
1875. 


Intermediate soles or layers of metal are interposed between the inner 
soles and the outer soles of boots and shoes, and strips or side linings of 
leather coated with adhesive waterproof composition are arranged with 
their upper parts inte between the lower parts of the uppers of the 

or shoes and the inner linings, whilst the lower parts of the coated 
strips are held between the metal soles and the lower soles. The outer 
soles may be secured by screws, sewing or otherwise. 
1489. — Sucar Moutps, A. V. Newton, Chancery-lane.—Dated 20th 
pril, 1875. 

This invention relates to the arrangement upon a liquoring or cleansing 
table of suitable apparatus for holding a series of moulds of such con- 
struction and in such position that they can all be filled with the sugar 
mass at one operation, and when filled the sugar contained in them can be 








taneously formed on each side, then the p action, y the 

remaining central piece is punched out, and then forcing out action by a 

pitman. 

1422. Quittep Fasrics, G. Ritchie and J. G. Ritchie, Hounslow.—Dated 
19th April, 1875, 

The operations of stitching and of filling interposed material in alternate 
succession, and the effecting the operations by « fixed or ns 
sewing machine, or by a travelling e holding rolls of the layers oi 
material to be quilted, and the employment of cork or spent hops, rice, 
husks, bran, or other similar filling material. 

1423. IttostraTiInG THE RorTaTion oF THE Eartu, W. E. Newton, 
Chancery-lane.— Dated 19th April, 1875. 

The object of this invention is to construct a mechanical apparatus 
which will illustrate the motions of the earth, that is, its rotation on its 
own axis and its revolution in its orbit. The apparatus also shows 
(amongst other things) that the axis line of the earth being always 
at an angle of deg., will always move ea to itself within a line at 
right angles to e pae of the earth’s erbit. 


1424. Apparatus FOR ASCERTAINING TEMPERATURE, S&S. Diplock, 
Tollington Park.—Dated 19th April, 1875. 

This pro specification to an mangement for introducing 

» thermometer into closed vessels containing heated fluid under pressure 





d or freed from green syrup at one operation and with improved 
‘ect. 
1440. Water Meters, W. £. Newton, Chancery-lane.—Dated 20th April, 
1875. 


This invention relates to a new and improved mode of oonins that 

class of water or fluid meters in which two or more cylinders pro- 

vided with a reciprocating piston are combined and used in connection 

with a single rotary valve whose purts are common to the waterways of 

the different cylinders. 

1441. Vessrts ror Savine Lire at Se, J. A. Stockwell, Lee, Kent.—Dated 
20th April, 1875. 

The First part of this invention relates to the construction of vessels 
for saving life at sea, and consists in building the vessel in the form of a 
cylindrical ring. The Second of this invention relates to the means 
to be employed for 1 hing the above described life-saving vessel. 
1448. Tare Lappers, W. Wadsworth, Manchester.—Dated 21st April, 

1875. 


This invention consists principally in manufacturing broad tapes for 
Venetian blinds having at the required intervals narrow | loops pro- 
jecting therefrom alternately near to each selvedge, the said broad tape 
and narrow tape —_ being woven in one piece at one and the same 
operation and with only one shuttle. 








holes and into the bottles are the nozzles of water pipes to convey water 
for rinsing ; these pipes through the hollow cone and down to a 
chamber below, from whence they receive their supply, the chamber 
being kept constantly filled by a force pump worked by a crank and con- 
necting rod from the counter shaft. The whole of the pipes are not in 
communication with the chamber at the same time, some of them being 
over the open part of the chamber, while the others are over the blank 
top, so as to allow of the finished bottles being taken off without ——s 
the water ; below the vertical bottles are funnels depending into a ular 
trough to receive the waste water, part of which may, if desired, be 
returned to the force pump 
1455. Manure, P. Spence, Newton Heath.—Dated 21st April, 1875. 

This invention relates to a method of treating phosphates of alumina or 

hosphat f alumina and iron, whereby valuable manure is obtained. 
The substance chiefly used is that called Rodonda phosphate, and the 
treatment thereof is an improvement upon that method for which a 
—— was granted to the present inventor, dated June 9th, 1870, 
No. 1676. 
1456. Braipine, A. V. Newton, Chancery-lane.—Dated 21st April, 1875. 

This invention consists of an embroidery thread enchaining device, 
constructed to operate so that the said thread, without passing “ey = 
the fabric to be broidered, is hained within itself and laid in the 
form of a braid upon the surface of such fabric, for attachment thereto 
by sewing. ; 
1457. Frvisuine Cioru, A. V. Newton, Chancery-lane.—Dated 21st April, 


1875. 

This invention relates to the tentering and straightening of cloth and 
other fabrics, and also to drying and finishing such fabrics, and includes 
various novel constructions and combinations of devices to adapt the 
invention to different descriptions and qualities of fabrics. 

1458. Anrtiriciay Fuets, C. Kingsford, Fulham.—Dated 21st April, 1875. 

This i ti inl sists in consolidating small coal or slack, or 
similar substances, b 











7 ,ddition therete of a composition made of a 
solution of silicate of soda or potash, to which a small F ingen | of 
pitch or other suitable substances is added, and to enable the pitch to 
combine with the solution the silicate is heated with a small quantity of 
flour or suitable paste-making materials to convert it into 4 paste, and, 
while hot, the pitch is added. For ¢ lidating the subst the 
composition, while hot, is submitted to pressure. The coal may be and 
and, if desired, mixed with clay and lime, which react upon the silicates 
and hasten the solidification of the fuel. 

1459. Winpows, J. T. Parlour, Brooklyn, New York.—Dated 2st April, 


1875. 
This invention is designed to furnish the means whereby windows may 
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be conveniently opened and closed, and consirts in the combination with 
existing r windows of sim apparatus, which, when proper 
“will not offer an eerie lat or at, and which will 
— x adjustment of the window with very slight exertion and 
without the necessity of applying the hands to the sashes or frantes. 
1460. Pear, C. B. Hall, Leeds, and C. B. Bainbridge, Midaleton-in- Teesilale, 
peinvontion const, Fist, of 4 machine for kmeading or 
This invention ‘ , of an imp rg 
ticating, and cutti and condensing raw peat, and for it 
into blocks. The pry Ben consists of a taper casing, having teed 
and delivery openings, in which casing is a diaphragm having ports or 
openings ; cutters, archimedesn screws, and png xno are mounted on 
revol shafts in the saf@ casing ; on the ping a disc is mounted, 
for facil ae ie a of the my ee cut by means of 4 
nterbalanced cutter as 
pug arma may be fixe in the casing. The dise may be dispensed 
reciprocatory cutters may be ased. The shafts aforesaid are caused to 
revolve at different speeds by means of gearing of the kind described in 
the specification of letters patent, No. 1667, 1870. This invention further 
relates to such peat-cutting machines as have erage! cutters between 
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wood screw may have a cavity in the centre of the head combined with the 
usual slot. The blade of the screw driver has a pro; spur, or it 
may be suitably formed for use in serew heads ed with a cavity 
only, or detached, points may be employed for use with the screw drivers, 
oes them to various forms of screws. The slots in the head may 
be V-shaped, half round, or of other suitable form, the screw drivers for 
use with such screw heads corresponding in form therewith. 
1477. Corks on Sruprers, J. G. Tongue, Southampton-buddi 
22nd April, 1875. 

This invention relates to improvements in the manufacture of corks or 
cork reduced to powder and mixed with india-rubber and 
in the machinery and s employed for 
into corks or 


—Dated 





oppers 
other materials, and 
moulding or converting such compounds 


} stoppers. 
| 1478. Lire Buoys, J. R: Hodgson, Limehouse, Middlesex, and T. W. Sweet, 
In some cases the | 


Brmouth.— Dated 22nd Apri’, 1875. 

This invention relates to improvements in life buoys, boats, pontoons, 
or floating apparatus suitable for b » loyed for i rsous in 
case of shipwreck or disaster at sea app icable to other like usefu purposes, 
or for transport use across land, river, and sea. According to this 





| invention, a buoy cr boat is constructed having a central space, the 





c lving cutters work, the improvements in the said hin 
eer 4 tus for clearing the said stationary cutters from the 
fibres which accumulate on —. — invention a of 

ved for ing and carbonising peat and other matters. 
™ a aeons eeaiste af beciantad chambers heated by a suitable 
furnace, the volatile products of ‘combustion from which furnace, as well 





as the air heated thereby, are passed into and through such onan al | double boat. 


This invention further consists in improvements in apparatus for cai 


nising t, wood, bones, and other matters. The said apparatus is 
similar in principle to the drying and carbonising apparatus hereinbefore 
i the chief difference being in the ar ts of the 





described, i 
and of the flues for conducting hot air to them, This invention further 
sists of imy ts of disintegrators or machines in which matters 
are reduced by being struck by beaters revolving in a casing, the interior 
of which is provided with teeth. According to this invention a wheel, 
vided with cutters, is fixed on the shaft of the machine, and an open- 
is formed in the casing, which is furnished with a steel blade. The 
teeth on the interior of the casing are of the shape of a triangular pyramid. 
The exit aperture is provided with an adjustable grating. The improved 
hine for } ding consixts of a casing provided with teeth of the 
kind hereiubefore described, at one side of which casing*a hopper is 
formed. A revolving shaft passes through the said casing, on which shaft 
are mounted a truncated cone, én which are formed cutting edges, and 
beaters, the said cone revolving within the hopper and the beaters 
within the casing. 
1463. Be.ts, D. B. Wymer, Paddington. —Dated 2lst April, 1875. 
According to this invention the inventor makes the erably of a 
non-elastic fabric fastening in front, which part of the belt should be of 
considerable depth as compared with the back and sides, which are made 
as narrow as may be. The front ion of the belt is made to con- 
form more perfectly to the figure giving greater fulness towards the 
sides. 








1465. Treatixc Yarns, W. Cox, Lochee, Forfar.-Dated422nd April, 
1875. 


The feature of novelty which constitutes this invention is, diminishing 
the size of cops or other forms into which the yarn used in the shuttle or 
equivalent carriers of sewing machines is wound, by subjecting the same 
to pressure in moulds or dies of the required shape. 

1468. Peeservinc Iron axp Woopen Suips, P. Denniston, Glasgow,— 
Dated 22nd April, 1875. ; 

The feature of novelty which constitutes this invention is the applica- 
tion or employment of soluble silicate af soda, with or without a poison 
mixed therewith, for the purposes set forth. 

1467. CLocks, A. J. Higham. Blackheath.—Dated 22nd April, 1875. 

The improvements in clocks and other timekeepers have reference to 
means for regulating the “‘ escapement” by the aid of additional lever or 
arms or connecting means. to act on the escapement and with the 
pendulum or balance. 

1468. Tune We tts, P. Jensen, Chancery-lane. —Dated 22nd April, 1875. 

Several cylinders one within the other, the intervening spaces 
with compressed sand of different coarseness. 

1460. Screw-weaps anv Neots, H. Conradi, Golden-equare.—Dat.d 22nd 
April, 1875. 

The chief feature of this invention consists , First, in the arrangement 
of the frame of the whole apparatus for truing up the face of the screw or 
bolt head or nut, so as to form a “‘ hollow sole or bed plate, that can be 
fitted immovably to any column or allowed to rotate round it; so as to 
form further a frame bracket and guide, and also a reservoir for oil, water, 
or any other liquid required for the work to be done by the machine ; 
Secondly, in the arrangement of the main vertical spindle ; Thirdly, in 
the arrangement of the tool-holder or cutter-box ; Fourthly, in the 
arrangement of the box-shaped receptacle and holder of the bolts, screws, 
or nuts, and in its being provided with ss cast on or bolted to it; 
Fifthly, in the method of fixing the whole apparatus to the hollow main 
spindle of the patent screwing machine, or by general use to any machine 
orin any place ; Sixthly, in thearrangement and shape of the tools or cutters; 
further, the chief features of the apparatus for shaping the sides are, in 
addition to the above, the following ; Seventhly, the arrangement of the 
cross rest with its continuation into arms which serve as bearings ; 

thly, in the arrang t of the aut tie forward and backward 
motion of the longitudinal rest as well as of the cross rest ; and Ninthly, 
in the aut tic arrang’ t for di ging the two rests; and, Tenthly, 
in the arrangement of the notch-wheel for obtaining two di and 
the exact equality of one side with another. 
1470. Brakes ror Rattways, J. Olivir, Boulevard Saint Denis, Paris.— 
Dated 22nd April, 1875. 

This provisional specification describes a system of continuous brakes. 
The mechanism consists of a longitudinal shaft on each carriage, having 
at its ends wheels of special form to gear with similar wheels on the 
adjoining carriages. All the longitudinal shafts can thus be rotated 
simultancously and the motion is transmitted therefrom by toothed 
wheels and racks so as to operate upon the brake blocks. 

147): Treatmc Tis-PLate Scraps F. G. Morton, Bermondsey.—Dated 
22nd April, 1875. 
This invention is designed to afford a ready and economical means of 
u tin-plate scraps and clippings and waste articles made of tin- 
ite, such as Australian and other meat and preserved fruit tins and the 
ike. Such scraps, clippings, waste articles are utili by 
—- the tin, solder, and lead from the iron, so that the tin, the 
solder, and the iron are rendered available for use. For the purpose of 
Se) ting the tin, solder, and lead from the iron, the tin-plate scraps, 
clippings, and waste articles of tin-plate are subjected in a reverberatory 
furnace with a false bottom to the action of heat, the temperature being 
such as to melt the tin, solder, and lead without burning the same in 
melting the iron. Having thus removed the tin solder and lead from the 
iron, the iron plates are then further treated by means of muriatic acid, 
allowing them to drain, and finally are washed in an alkaline bath or in 
water. ° 











1472. Breecu-Loapine Fire-Arms, &. 7. Hughes, Chancery-lane.—Dated 
22nd April, 1875. 

This invention relates to an improvement in that class of breech- 
loading firearms in which the breech block is moved vertically in a 
mortise to open and close the breech. The invention consists in certain 
new and useful combinations of a barrel open at the breech and idly 
attached to the frame with a vertically guided breech-piece and an 
operating lever hung in rear of said breech-piece, and working in a 
mortise or frame, the said lever and breech-piece so connected at the 
forward end of said lever, that the downward movement of said forward 

e arc of a circle causes a corresponding vertical downward move- 
ment of the breech-piece to open the barrel, and the return of the said 
lever in like manner raises the breech-piece to close the barrel. 

1478. Smet Srups, J. 8. Holmes, Manchester.—Dated 22nd April, 1875. 

The invention consists principally in forming the stud in two and 
connecting them together by means of a fastening somewhat onilas to 
the ordinary necklace snap. 

1474. Pire Case, B. Wade, Leeds.—Dated 22nd April, 1875. 
The pipe case is constructed with a longitudinal recess for the pti 
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sur ig parts being so formed as to be buoyant, and so prevent the 
buey or boat from sinking, the buoy or boat being so formed as to 
afford the same means of rescue weldeower way it may be uppermost in 
the water. The buoy or boat may be provided with a single or double 
bottom, or with a grating to forma bottom. The buoy or boat may be 
opened at any moment, so as to form two distinct buoys or boats, or a 
Wheels and a&les may be applied to the buoy or boat when 
required for transport on land or otherwise. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. . 


(From our own Correspondent.) 

CoAL was not in abundant supply on ‘Change in birmingham to- 
day—Thursday, All best qualities West of Dudley were firm at 
the rise determined upon last Thursday. Best was quoted at 18s., 
furnace at 13s., lumps at 12s., bright engine slack at 5s. 6d., and 
steam slack at 5s, per ton, loaded into boats, railway wagons, or 
carts, at the wharfs. 
declined to sell. 

The Cannock Chase rites were likewise strong at 1s. per ton 
advance for all kinds of large coal loaded into boats at the canal 
wharfs, and at 6d. for rough and fine slack. The rise in the Can- 
nock Chase product is half that declared in respect of Dudley, 
because of an intermediate increase in Cannock Chase samples 


At less than these prices colliery proprietors 


| since the last previous change in the Dudley thick-coal. The 


supply from Cannock is not so restricted as that from the Dudley 
rict. 

In the latter the partial extent to which the men have worked 
pais this rise, together with the floods, has had the effect of 

eeping the supply quite within the demand. Nor are matters 
much better throughout what is known as the Wolverhampton or 
the thin coal district—that portion of South Staffordshire from 
— the bulk of the mill and forge proprietors obtain their sup- 
plies. 

During the past fortnight forges thereabouts have been sto 
for want of coal, and miils, too, would also have been sto; t 
for a supply of puddled bars. These are now generally wi off, 
and if the colliers should not keep pretty ly at their employ- 
ment whole ironworks will be b: t to a stand. 

All this made prices strong to-day. But for the competition 
which this district experiences from North Staffordshire, from the 
Cleveland district, and from South Wales, prices would have been 
firmer ; indeed, they would have perceptibly advanced. 

Most consumers alike of pig and finished iron bought with 
tolerable freedom on the eve of the quarterly meetings ; and those 
purchases enable buyers to remain just now out of the market for 
more iron than makers are prepared to book at prices which ruled 
before coal was declared up. These are, for cold blast, £6 per 
ton ; for hot blast all-mine, £4 10s. to £4 15s.; and for cinder pig, 
£2 15s, to £3 2s. 6d. No more than £11 could be got this afternoon 
for singles of the qualities most largely consumed in this district ; 
nor could the best sheet makers induce their customers to advance 
upon former rates, notwithstanding that most orders ate being 
delivered tardily. 

Considerable interest is manifested by all classes of traders to 
know what is ey be the effect upon quotations of the rise of 
2s, per ton in the Earl of Dudley’s furnace coal, which came into 
operation on Monday. The immediate result has been to advance 
the quotations for pig iron 5s. a ton; from that sum to 10s. in 
certain kinds ef finished iron; and from Is, to 2s. in forge coal. 
Further than give 1s, more for good forge coal the market does not 
at present respond to the d ds of vendors; and there are con- 
sumers who declare that if they have to give more they will have 
more hundredweights to the ton. Some S i i iron 

the extent of the 


firms are booking at late rates, but only to 
supply which customers desire. 

‘ot afew of the coal and iron masters in what is known as the 
Wolverhampton, or thin coal, district, complain that to consider 
ore rise of 2s. per ton in furnace coal a meeting of the 
w A iation of Coalmasters was not called, but that the rise 
was declared at a ting made up of a section only of the associa- 
tion, and the disintegration of the Coalmasters’ Association was 
pronounced to be imminent. Further, however, than the state- 
ments here quoted, I am not in a position to speak about the 


P ties. 

The colliers appear to have thankfully accepted the rise in their 
wages of 6d. per day in the thick, and 3d. in the thin coal districts 
as the result of the advance in furnace coal; the more so as the 
rise has begun with this week without the delay of the usual fort- 
night’s notice. Upon this immediate payment of the advance 
some of the colliers in the Wolverhampton district insisted even 
to the threatening of bringing up their tools. The advance in the 
wages of the colliers makes the payment to the thick coal workers 
4s, per day, and that to the thin coal workers 3s. a day; a day, it 
should be explained, meaning not eight hours’ work, but a certain 
measurement of coal in situ in respect of all men who are paid by 
the quantity they get and not by time. 

A considerable number of Warwi ire miners are still unem- 
ployed, notwithstanding the t settlement of the dispute 

y a reference to arbitration, The colliers complain that in some 
parts of the district the masters are evincing a disposition to keep 
the pits closed until the award of the arbitrator, Serjeant 
Wheeler, Q.C., has been given. But the employers correctly 
explain that the protracted strike through which thephave recently 
passed has diverted the trade from them, and that the limited 
nature of their present business renders it impossible for them to 
find work for all who are now seeking employment. 

Steadiness marks the Birmingham and district hardware trades. 
Some fair consignments of season products are being shipped to 
th tinental markets ; Australia and New Zealand are still 

















of the pipe-brush, which is combined with the tobacco-stopper by being 
affixed to one end of a wire, to the other end of which the tobacco- 
stopper is connected. The brush and the whole length of the wire lie in 
the recess in the pipe-case, against the end of which the stopper abuts 
1476. Screws anv Screw Drivers, J. G. Tongue, Southampton-buildings. 
whe cae Sins April, = ‘ 
object o: inven is to vide a screw of any and all 
varieties so construeted that it may be vadil inserted and driven heme 
or withdrawn when desired with great rapidity and —_~ and without 
any of injuring the slot in the head, or the of the screw 
itself by the slipping of the screw driver. In order to accomplish these 
purposes the centre of the head is formed of any shape or size of screw 
ada| for any purpose, a cavity of suitable shape and depth, into which 
¢avity a properly shaped screw driver coinciding in shape with that of 
Sg nee Gining er atiniring Gs serew. Or both the 
cavit an Regnetine now et te ~ — head may be com- 
, & acrew driver being e blade of which has a ec r 
so formed that it will fit into both the slot and cavity, fend parm po ar' 
strength and pore Various forms of cavities in the screw heads and 
correspondingly shaped screw drivers may be made and used. Various 
modes and forms may be employed and adapted for out these 


Sagirevemnentins for instance, an ordinary screw may have a round head 
be provided with a cavity in he centre of its head, or an ordinary 








e 
receiving moderate quantities of builders’ and furnishing iron- 
mongery. 








NOTES FROM LANCASHIRE, 
i (From our own Correspondent.) 
IN the iron trade of this district, although there is no real im- 
vement in the d d, a peculiarly itive feeling has exhi- 
ited itself to some extent in the market during the last few days 
which has rendered prices open to considerable fluctuation. Trade 
itself however, as I have stated, continues in a very depressed state, 





-and there was little or no real business inquiry for any description 


of iron at the Manchester weekly meeting on Tuesday. In the 
absence of any improvement in the market, this altered feeling is 
no doubt attributable to an impression that prices have at length 
touched about their lowest point. So far as the local makers are 
concerned there appears to be a strong determination to adhere to 
late rates, whether new business is secured or not, and although very 
few fresh orders are now coming to hand, the most trifling cences- 
sions in existing quotations have been refused. .The determination 


of some of the large makers in the North, to put out their furnaces 
rather than accept the prices buyers have been offering, has 
also had an effect upon this market, and iron, 
which during the last week or so has had a decided ten- 

, has within the last few days exhibited a rather firmer tone, 


dency. 
ee tere. ee ee forward contracts. 
Merchants, however, who, have “ bearing” accounts still run- 


ning, continue to offer at very low rates. average quotations 
for No. 3 Middlesbrough foundry iron for immediate 

this district are about 57s. 94. per ton, with about 1s. less for 
livery into next year. Forge iron is not very tiful, bat 
is exceedingly little doing in this i iron, and the few 
sales that do take place, scarcely afford a fair criterion as to cur- 
rent values. The manufactured iron trade continues very dull, 
and prices are weak. The inal quotation for ordinary bars 
delivered in this district is £7 17s. 6d. per ton, but there are plenty 
of sellers at less ; puddled bars are worth about £5 8s.; light rails, 
£7 10s. to £7 12s. 6d.; and heavy ditto, 5s. to 10s. less. There has 
been a tolerably large coutiagt tor pipes in this market, but this in 
all ility will go to the North. 

With the exception of the sheet mills in the Warrington district, 
the finished ironworks continue very slack; both _ 
founders and forge proprietors in of being very short of 
orders, and the engineering firms in this district continue to dis- 
charge large numbers of hands. Machinists, however, are tolerably 

on old orders. 

he demand for house coal generally continues very brisk, and 
the pressure on the part of ednsumers, for supplies, caused a 
decided stiffening tend ee ate month led to 
small advances in some of the principal Lancashire coal pro- 
ducing districts. In fuel for manufacturing _— and iron 
making, the market, however, continues quiet, igher — 
for these descriptions of coal are obtainable. In the - 
chester district there has been a further considerable decrease 
in the stocks of house coal during the past wéek, and furnace 
classes of coal are being largely used for common house purposes. 
Although the list prices have not been altered, merchants and 


ies 








dealers are taking advan’ of the pressure in the market toe 
obtain more money. In ne fuel and slack there is no cular 
change to notice. In the West Lancashire and one or two other 


districts there has been an advance of from 6d. to }s., and im excep- 
tional cases of Is. 6d. to 2s. per ton on best coal, and at the 
collieries in the Wigan district the pit prices are now about as 
under :—Best Arley coal, 13s. 6d. to 14s. ; Pemberton four-feet, 
11s. 6d. to 12s.; common house coal, 9s. to 10s.; burgy, 6s. 6d. to 
7s.; and slack, 4s. to 5s. per ton. 

The shipping trade continues dull, and the demand for coke is 
still very flat. 

The annual meeting of the South Lancashire and Cheshire Coal 
Owners’ Association was held on Tuesday at Manchester. Mr. I. 
Booth, the retiring president, occupied the chair, and reviewed the 
proceedings of the past year, and Mr. W. Pilkington, of St. Helens, 
was elected the president for the ing year. 

The general meeting of the Institution of Mechanical ineers 
will be held in Manchester to-morrow (Friday), and the following 
papers will be read and discussed: ‘‘ On the Lancashire Boiler, its 
Construction, Equipment, and Setting,” by Mr. L. E. Fletcher, of 
Manchester ; ‘‘ The Ultimate Capacity of Blast Furnaces,” by Mr. 
Cochrane, Stourbridge; and ‘ Mechanical Ventilators for 
Mines,” by Mr. W. Daniel of Leeds. 











THE SHEFFIELD DISTRICT. 
(From our own correspondent.) 

Ly every department of the local and district iron trade quietude 
rules, and in no single instance is more than the barest possible 
in of profit being made. Many of the ironworks are 4 
—r a pretty well employed, but careful inquiry reveals the fact 
that the work is being done at prices which cannot yield = 
and in some cases are calculated to bring about losses unless e dead 
charges can be very carefully extinguished by full work. The 
announcement of Messrs. Bolckow, Vaughan, and Co.’s intended 
i i has caused great interest in this 
which has many ties and cti in with 
d. Whether some of the larger Sheffield 
companies and firms will shortly take similar action, or otherwise, 
is a question under apprehensive discussion amongst the men, but 
the balance of opinion is that it will not be done here at present. 
d, the ironmasters, or, at any rate, some of them 
speak in terms of warm commendation in relation to Messrs. 
Belckow and Company’s notice, and say that others ought to 
follow their lead in order to bring down wages and coal to a point 
which would allow of some little profit being made on ironworking 
operations. My own inquiries led me to the belief that some- 
thing will be done in the matter in this neighbourhood before long, 
although at the time of writing I am led to conclude that no 
organisation has as yet been perfected. It is, however, quite certain 
= ~=4 ) rae in = tne = as be closed 

together, for any good they are yieldi their proprietors. 
In pig iron there have been a fair number of transactions this 
week, the majority of them having been arranged on terms whi 
ttle more favourable to sellers than prevalen 
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are a lit those 
close of last week. Foundry irons are in steady deman 
local iron of this class being quoted at about 62s. 6d: 
the works. Hematite pig irons are maintained steadil 
ing rates :—, rt hematite, No. 3, 72s. iL; 
No. 5, mottled white, 72s. 6d.; Bessemer, No 
77s 6d. and No. 3, 75s.; all on the usual 
Millom Bessemer, No. 1, 808; No. 2, 77s. 6d., , 
ordinary No. 3, 75s.; No. 4, 748.; No. 5, 75s.; m 80s. 
— per ton, in four months’ terms, or 2) off for 
cash. 
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British hematite ores are not very largely dealt in just now i 
this vicinity, hence they are quoted at purel onsen prices. 
—— ee eee i A, 
well engaged, with, , a couple of exceptions, which are 
instances where the mills are being run on a full day shift in order 
to effect the early completion of contracts which have been in 
hand for some time past. Even in these altogeth pti 
instances the gain of so keeping the machinery in operation cannot 
be other than limited, as is evinced by the fact that several of the 
old-established and best equipped houses in the trade—such as 
— =~ and = and ae ~ ailmaking for = that it is 

and most prudent to relinquis! i i e pa 

excepting, of course, such favours as may from time ‘ime 
be forwarded to them by old customers at prices which really 
are remunerative. Every possible method economising fuel 
and labour, whether b cogging down the ingots, or avoiding 
reheating, fails to bring down the prime cost within suitable limits, 
so that, under present circumstances, it is clearly wise to abandon 
the trade. 

A few fairly good commissions for tires are being worked out at 
Sheffield and Rotherham, some of the goods being m best iron and 
others in Bessemer steel. Iron seems to have the preference of 
most of the engineers. 

At Damall, near Sheffield, the railway wagon works of Messrs. 
Craven Brothers are steadily employed on wagons and carriages. I 
notice that the firm is building a number of very neatly designed 
brake vans (passenger) for the Lancashire and Yorkshire Railway 
Company, the brakes being fitted on one of the continuous m8, 
all the mechanical ts being well finished off. 

To-day’s American advices report two additional large iron trade 
failures—viz., the house of Rogers and Burchfield, of Pittsburg, 
and Hodgman and Co., of Beston. The liabilities of the former 
firm are over a quarter of a million, and the latter heavier. Other 
firms are said to be tottering on the verge of bankruptcy, and must 
go down, the American iron trade being in a desperate condition. 

n the nine months ending October 20th 6000 American and Cana- 
dian firms failed, with total liabilities of considerably over 
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150,000,000 dols., 600 being ia New York alone. 
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In the cast steel departments there is much complaining and 
great bewailing as to the immediate future. A few houses—under 
half a dozen—are om moderately kept going by the process of 
clearing the order files after the arriv: each post, and others 
are hardly able to make four days per week. There is, it is true, 
a moderately regular 7 Sy: best cast steels, but the 
quantities taken are so t the demand does not serve to 
give the men or eey much active occupation. As in every 
other department of the local metallurgical industries, the trade 
has of late woefully fallen off, and cannot to all appearances be 
revived. Whether or not Bessemer material has so largely 
serene’ common cast steel as to account for this continued 
d ess is not very clear, but there is a suspicion of the fact, which 
is rendering people cautious about investing their cap:tal in the old 
steel trade. Very little has been done during the week in 
merchant iron, of which prices are steady. The new works of the 
South Yorkshire Hoop Iron Company--a private undertaking— 
were last week put in operation. ey are situated at the Ickles, 
Rotherham, as also are the new railway tire works of Messrs. 
Owen and Dyson. 

At the fourth res 4 goat meeting of the Albion Steel and 
Wire Company, Limited, last week, the directors’ report, showing 
a loss of £13,900 on the year, or £73,000 in four years’ trading, 
was not adopted, nor were two of the directors re-elected. 
committee of six shareholders was appointed to “‘ advise” the 
directors, and authority was a to callup the unpaid £2 10s. 
per share! The net profits of Wheatman and Smith, Limited, for 
the past year are £12,417, yielding a total dividend of 25 per cent. 
for the year. At a stormy meeting of the shareholders of the 
Sheffield Nickel and Silver Plating Company, Limited, held on 

y, the ag and loss account for the fifteen months ending 
August 3lst, 1875, showed a loss of £12,725, and it was stated that 
the actual worth of the assets, set down at over £2200, was not as 
many shillings, whilst the liabilities were over £17,000 ! 

In the trade there have been some few changes, consequent 
upon the incoming of November, but the alterations are, for the 
most part, in relation to household qualities. Some of the coal- 
owners have increased their prices by sixpence, others by tenpence, 
and one or two by one shilling per ton. A few collieries are yet 
suffering from too much water in the workings. 








THE NORTH OF ENGLAND. 
(From our own correspondent.) 

Ir is evident that things are growing still more critical in the 
staple trade of the North of Englan Pig iron has maintained its 
value since last week, but that isthe most that can be said of it, 
and it has kept up its value solely and entirely because the great 
majority of makers would rather blow out their furnaces as things 
are, than produce iron at a loss, which would be inevitable if they 
accepted a less price than 50s. net cash. At Tuesday’s market some 
little quantity of iron changed hands at 49s., but makers generally 
steod out for 50s. 

Demand is growing more dull, and larger quantities of pig iron 
are being accumulated in makers’ hands. This state of affairs has 
induced the Cleveland Store Company to take steps for putti 
that concern on a marketable basis. The company was forme 
more than a year ago, with the support of all the leading iron- 
masters in Cleveland, for the purpose of opening large warrant 
stores for Cleveland on the same principle of working as that 
followed in Glasgow by Messrs. Conaal rm Co. and the Forth and 
Clyde Canal Company. A large quantity of land has been 
obtained for the purpose of stores, wharves are to be built, and it 
is manifest that the company propose to conduct their operations 
on rather an extensive scale. For this there is likely to be ample 
scope. There will doubtless be not a few makers of pig iron ready 
to avail themselves of warrant stores to continue the produgtion 
of iron rather than blow out or damp down their furnaces until 
things have taken a tum for the better. The advantage of the 
warrant store is that the pig iron maker can raise a mortgage upon 
his iron just as a builder could do upon a house until he finds a 
market for it. No such stores have been in operation in Cleve- 
land for the last two years, the public stores formerly carried on 
by the railway company having been discontinued for about that 
length of time. 

It is understood that Messrs. Bolckow, Vaughan, and Company, 
propose to terminate the engagement of a large number of their 
workmen at an early date. How far the directors may determine 
to close their works is not fully known ; but it is definitely arranged 
that the Middlesbrough Works will, at all events, be laid in ; and 
it is feared that this step will only be a preliminary to a much 
more extensive disbanding of the company’s employés. The 
necessity of such a step on the part of a wealthy and influential 
concein like Bolekow, Vaughan, and Company, may be accepted 
as an ominous sign of the times. If they are compelled, with the 
numerous advantages which they hold over other firms, to stop for 
want of orders, or for want of profits—which is pretty much the 
same thing—what may we not expect from smaller firms now 
struggling on from hand to mouth, and buffeted by adversity in a 
way they have never experienced before. 

It is ramoured in the Cleveland district that the Consett Iron 
Company—the second largest and most affluent company in the 
North—propose to lay in a large part of their works. I know that 
the thing has been talked of, but I have not found that any dis- 
tinct resolution on the subject has been come to, and hitherto the 
notices to terminate their engagements have not been served on 
the workmen. But for some time the Consett Company have 

*only commenced to work their mills on the Tuesday, instead of 
upon the Monday as heretofore, and this is astep that cannot fail to 
be attended with much inconvenience to both masters and men, and 
one, moreover, which the Consett Company only adopt b the 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


| __ WHETHER it be that the threatened extensive stop in the 
North of England iron trade have had their influence here or not, 
certain it is that the iron market in Scotland has assumed a 
| decidedly favourable turn outs, De past few days, There has 
| been an improved demand on both home and foreign account, and 
| the stocks of pig, both at the works and in the public stores, have 
| been considerably wn upon and diminish The number of 
| blast furnaces in operation is three less than at this time last 
yoers and although it is too soon to make any sanguine forecast of 
‘future improvement, there has certainly been a remarkable 
feeling of strength about the trade in some days of the present 
| week. There is also a strong impression among dealers in iron 
| that, though dulness prevails in some a of the trade, 
| pig iron is at present at a moderate and safe price. On Friday the 
warrant market exhibited . of awakening activity. Business 
med at 60s. 6d. cash, to 74d. one month open, at which 
there was a fair ber of transacti Monday’s market was 
still more active, and a good many lots changed hands at from 6d. 
to 1s. over the highest quotations of last week: In the course of 
the day prices moun up to 6ls. 6d, Tuesday’s market opened 
strongly with business from 61s. 6d. seven days fixed to 62s. one 
month fixed. A large quantity of iron changed hands at 61s. 9d. cash, 
and the market continued ey! throughout the day, business 
being done towards the close at 62s., one month open. On Wed- 











improvement in prices, business being done at from 62s. to 62s. 2d. 
To-day—Thursday--the market was quiet, and there was a slight 
fluctuation; but busi closed at the figures of the previous day. 

The prices of the principal makers’ brands have in a number of 
instances advanced since last week, the increase ranging from 6d. 
to ls. 6d. The quotations are as follows :—G.m.b., at Glasgow, 
No. 1, 63s. 6d.; No. 3, 62s.; Gartsherrie, No. 1, 73s. 64.; 
No. 3, 65s.; Coltness, No. 1, 78.; No. 3, ; Summerlee, 
No. 1, 67s. 6d.; No. 3, 62s. 6d.; Langloan, No. 1, 76s.; No. 3, 
64s.; Carnbroe, No. 1, 67s. 6d,; No. 3, 64s.; Monkland, No. 1, 
64s.; No. 3, 62s. 6d.; Clyde, No. 1, 64s.; No. 3, 62s. 6d.; Govan 
at Broomieiaw, No. 1, 64s.; No. 3, 62s. 6d.; Calder, at Port 
Dundas, No. 1, 75s.; No. 3, 63s. 6d.; Glengarnock, at A 4 
No. 1, 70s.; No. 3, 64s. 6d.; Eglinton, No. 1, 64s.; No. 3, 
63s.; Dalmellington, No. 1, 64s.; No. 3, .; Carron, at 
Grangemouth, No. 1, 64s.; ditto ially selected, 67s. 6d.; 
Shotts, at Leith, No. 1, 74s; No. 3, 65s.; Kinneil, at Boness, 
No. 1, 64s.; No. 3, 61s. 

The shipments of pig iron from Scotch ports during the week 

ending the 30th ult. amounted to 11,366 tons, showing a decrease 
of 2690 as compared with the corresponding week of 1874, but 
giving an increase of 3258 over these of the previous week. There 
is a total increase on the exports for the present year to date, as 
compared with last year, of 83,776 tons. 
The imports of Middlesbrough pigs at Grangemouth for the 
week were 2650 tons, being 2210 less than in the corresponding 
week of last year, but there is a total increase in these im- 
ports since Christmas of 11,384 tons. 

The manufactured iron trades are generally in a dull way, and in 
several instances quoted prices must be taken as purely nominal. 
At the malleable works, for the most part, there is very little doing, 
and rods and bars for miscellaneous purposes might almost be said at 
the present moment to form the staple of the trade. Pipe-makers 
in Glasgow continue to be as well employed as they have now been 
for a number of months. For works in progress or projected in 
Scotland there is an active demand for pipes, and several heavy 
lots are being despatched to the West Indies. A considerable 
quantity of railway materials is also being exported. 

The coal trade does not show any improvement, the demand for 
even house coal being a little slacker than was anticipated. Steam 
and shipping coals are very dull, and the inquiry for smithy coals 
is limited. The prices remain the same as those given in THE 





nesday the warrant market was steady, with another slight | 


and good funds as well as large ventures. The Great Western 
Colliery Company have struck on a 6ft. seam at Pontypridd and 
roved the existence there of the celebrated measures of the 
ondda and Aberdare veins. In the Ogmore a new com are 
prospecting for new coal property under the guidance of Mr. 1 Elis, 
who has a drift in the white seam. At Llantrissant Mr. Herbert 
Kirkhouse has a large field for examination, and at Tredegar the 
celebrated Whitworth pits, began in 1874, are now ready for opera- 
tions. No. | pit is 313ft. deep, and No. 2, 540ft. The opening 
was celebrated in a hearty manner, and £10 was given to the 


ers. 

In addition to these sinkings, the Tredegar Company purpose 
- ing out still more extensive developments of their large coal- 

e vA . ° 

The Shipowners’ Association at Cardiff is rapidly nearing comple- 
tion. This week a meeting was held to arrange rules, &c. 

I am still unable to give anything like a hopeful account of the 
Welsh iron trade. For a wonder, Dowlais is acting independently 
of the other works, and this week will bring a reduction of es 
into operation. Some local matters have prevented Ebbw Vale, 
Blaenavon, and other companies from following suit for the 
present, though it is patent enough to the iron world that a 
reduction in wages is much needed. 

There were a few thousand tons of iron sent off last week 
from Cardiff. Orders are sparsely distributed. I shall not specify 
the few who have any on their books, but simply state that from 
Wales small cargoes are being sent to Stockholm, Oporto, Mel- 
bourne, and Rio de Janeiro, As to the dld Welsh bar trade— 
non est, 

Briton Ferry Works are tolerably ousy, and it must be noted 
figure amongst the very few works which are now importing 
Spanish ore. The stock of foreign ores at Plymouth has been 
examined by agents cf the Dowlais Company, with a view to 
poten. - Another proof that Mr, Fothergill is bent on devoting 

is great energy to the development of his coal-fields, and has 
given up, wisely I think, the idea of doing anything in the iron 
trade until the spring. 

The Conciliation Board are carrying on their sittings with closed 
doors. Nothing will be allowed to transpire until some time has 
elapsed, as various preliminary subjects have to be discussed. It 
is understood that prominent amongst these is the establishment of 
a principle for raising and reducing wages. 

At an inquiry this week into the death of two men at Merthyr 
Vale Colliery, by the fall of an arch, a verdict was returned of 
accidental death. 





PRICES CURRENT OF METALS AND OILS. 
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ENGINFER of last week. In the eastern mining ties, esp y 
in Fife and Clackmannan, the trade is in a better position, there 
being a comparatively good sale for all descriptions. Prices have 
been somewhat firmer, and it is anticipated that an advance of 6d. 
will in a short time be effected. Though business has been com- 
paratively good, ‘yet the rates have been too low for the advantage 
of the coal master, and several companies have actually made a loss 
recently upon their transactions. 

The colliers appear for the present to have abandoned all idea of 
making a movement for advanced — A ting of delegat 
of the iron-stone miners of Scotland was held in Glasgow on 
Monday, when the wages question was idered. The pr ling: 
were strictly private, the men now mr ey as fa: as possible, the 
practice of concealing what they are doing from their employers 
and the public. I understand, however, that an opinion was pretty 
generally ——s by the delegates that the present prices of iron 
warrant a slight increase of wages. No decided steps will be 
adopted just now for putting their views into force, and there can 
be no doubt the best policy the men could pursue is to exercise 
patience for a little time at least, seeing that some of the best 
authorities are of opinion that there can be no very great improve- 
ment in the iron trade this winter. 

Messrs. James Anderson and Co.’s shale and oilworks at Sin- 
wood, near Johnstone, at which work has been suspended for 
many months, have just been reopened. It is understood that the 
miners employed at the Colt m Company’s ironstone pits at 
Mayfield, Carluke, have been placed upon a fortnight’s notice to 
leave, and that work will be stopped on the expiry of that time. 
With the exception of one or two small works, all the other iron- 
stone pits in that neighbourhood are at a standstill. Sinking 














pressure of circumstances compels it. I am further given to 
understand, on high authority, that several other leading works in 
the district, including the Darlington Iron Company’s Works, 
and the Tudhoe Works of the Weardale Iron and Coal Company, 
are likely to be discontinued within the next few weeks. The 
North Yorkshire Works, the Moor Ironworks, the Richmond Iron- 
works, the West Hartlepool Ironworks, the Stockton Rail Mills 
Company's Works, the Whessoe Ironworks, and other smaller 
establishments are already idle. Altogether the prospects and 
.position of this branch of the finished iron trade are exceedingly 
gloomy, thousands are already out of work, distress is becomi 

v prevalent throughout South Durham and Cleveland, an 

“both masters and men are preparing themselves for one of the 
hardest winters they have ever known. 

Of the coal trade I cannot speak in much more hopeful terms. 
Notice has just been given to the Northumberland coal miners, 
about sixteen or seventeen thousand strong, that from Saturday 
next week there will be a reduction of 20 per cent. in their wages; 
and I know definitely that it is in — to propose a similar, if 
not a still larger reduction in the Durham coal trade. It is not 
likely that either of these propésitions will lead to a strike ora 
lock-out, arbitration and conciliation have taken too. firm root 
among the men of the North for any such contingency to come 
to pass. But it is evident that large reductions of wages 
must be enforced, and seeing that the coal miners are not 
now in the majority of cases werking more than three to 
four days per week, while in not a few cases they can 

only work two days weekly, it must fall very hard upon the men 
if th e reduction comes into force. What is mainly 
wanted to cheapen the cost of iron is cheaper fuel; but cheaper 
fuel cannot be got unless the men not only submit to a large 
reduction of wages, but also to work longer hours than they 
do at present. Very few collieries meet with a demand sufficient 
to keep them fully employed. It is no rare thing to see at many 
collieries, as for se, at Asworth, where the best gas coal is 
produced, from 20,000 to 30,000 tons stocked at the pit and 
in many cases the coke makers have thousands of tons of coke on 
their benches, for which they fail to find a market. Prices for 
coal and coke are unchanged. 





perations, which have conducted for some months at Ceres 
at the instance of a Dundee company, have resulted in the 
discovery of a thick seam of coal, which is said to be of superior 


uality. 
The vessels launched from Clyde Agee yards during 
the month of October numbered eighteen, with an aggregate 
tonnage of 20,975, as compared with twenty-two vessels and a 
tonnage of 23,000 in the corresponding month of last year. A fair 
number of new tracts were obt d during the month, but 
still it is feared the trade will continue dull throughout the 
winter. On Saturday last Messrs. William Denny and Brethers, 
Dumbarton, paid off a number of engineers, boiler makers, and 
other workmen. : 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Wags is at present suffering from a plethora of coal. One- 
third more is raised than there is ired, and the result is the 


anxiety to sell makes the ecoalowner play into the hands of buyers, 
and large contracts can be effected at extremely low figures. at 


| those figures are it would be indiscreet to state; from the nature of 


things such a course cannot continue, and one result is certain, 
that of a limitation of output by reducing the number of men 
employed, or a stoppage coal pits in various localities. The 
latter step has been decided upon by one eminent firm, the Powell 
Duffryn Company, of which Sir Geo. Elliot is the chief. This 
company have ten pits in South Wales, one large ironworks now 

that of Aberaman, and a wire rope manufactory at Cardiff. 
Their output isa million tons annually, and about 8000 to 9000 
men are employed. At the end of this month the company will close 
Abergwawr, Cwmdare, and Duffryn—High. By the substitution 
of engine for horse-power in the pits, and other improvements, 


existing demand. Other pits are also to be closed this month. I am 
much afraid that to carry on would, at present prices, be a 


coneern. 
Still with this condition—and an unsatisfactory one it is on the 
one hand—we have on the other plenty of coal-mining speculation, 





the firm will be able to turn out quite enough coal to meet the | 
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ANCIENT ENGINEERING, ITS METHODS AND 
APPLIANCES. 
No, L 

Tue word architecture in our day is principally applied 
to those constructions in which ornamental art is super- 
added to utility; but in remote times much of what we 
now call engineering, even including the construction of 
various machines, was expressed in that word. Thus 
Vitruvius’ work, “ De Architectura,” contains chapters on 
machines for raising and | t weights, and 
even on the construction of looms, and that author himself 
held the post at Rome of i tor of war machines. In- 
deed, up to the middle of the fifteenth century, architecture 
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and engineering were one and the same, as o 

such men as Da Vinci, Bramante, and others. Even in our 
own day, architecture and engineering mingle at many 
points, and the civil engineer of the future will be better 
educated, and have to pay more attention to the esthetic 
elementiin his art, thanhas been often exemplified in the past. 
The history of architecture, viewed in its technical side— 
or as the builder’s art—has, until within a comparatively 
recent period, almost no history, except that which has 
been derived from the observation of its monuments. 
These, while they have sufficed to hand down to our admi- 
ration and imitation the forms of beauty which were 
slowly elaborated by the ancient masters of the art, afford 
but little information as to the methods and contrivances 
employed in their construction; and in most instances 
even less information as to the technical methods employed 





by early architects or engineers has been obtained from the 
observations made in modern times of their monumental 
works, because architects and archeologists, who have been 
the chief observers and recorders of these works, have been 
themselves very generally more bent upon the esthetic 
than the constructive element, of the latter of which they 
were very commonly ignorant, and hence have not known 
how and where to look for such indications in the buildin 

they have examined and measured as might, if carefully 
reasoned upon, have afforded more or less information upon 
technical methods and appliances by which they were 
erected, and as to which nothing else now remains for our 
instruction. In many instances, indeed, nothing is pre- 
sented by the monuments of ancient art, however carefully 
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examined, to give us any clue to 
the methods employed in their 
construction. e may create in 
imagination, with more or less of 
probability, the greg and 
methods by which the huge 
blocks of stone of the Egyptian 
Pyramids were raised and put 
in place; but the imagination 
receives little aid in such creation 
from anything now presented by 
the ids themselves, On 
the other hand, the architect or 


nical conditions of their art, can 
readily discover for himself the 
reason of the curious fact that 
the joints of the masonry of the 
Pyramids were laid in mortar, 
whereas many of the great mo- 
nolithic structures of the same 
epoch were laid dry, or without 
a mortar, as were also the enor- 

mous: blocks of stone which, 
centuries after, were bedded into the walls of Pelasgic or 
Etruscan cities. Architecture, though transcending in 
——e, the history or even traditions of the human race, 
of which the use of mortar 5000 years ago, as above cited, 
is an illustration, has in fact little or no written technical 
history that goes back more than three or four hundred 
years. Thus we know much historically about the Par- 
thenon, and even the names of the sculptors employed upon 
its ornaments have reached us, but we know almost no- 
thing as to the technical methods employed in the chiselling 
and putting in place of its fluted columns and their 
entablatures, and it is even matter of vague speculation 
whether the steps of the peristyle were laid perfectly level, 
or whether, for some mysterious reason, the surfaces were 
slightly curved, and lowest at the corners of the edifice, as 
they now are said to be. We know next to nothing as to 
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engineer, well versed in the tech- | 


what was the social status of the architects who designed 
and constructed the vast edifices, domes, aqueducts, and 
bridges of imperial Rome in its wealthiest days, and 
almost nothing of the same class of men who completed 
like works in distant parts of the empire; and of the 
| constructive methods which they employed, we know 
| scarcely anything beyond what may be gathered or inferred 
| from a skilful examination of their works which still 
| remain. 

The introduction of arched structures gave rise to the 
| most complicated forms of stone cutting, as seen in the 
amphitheatres which remain, where every complex form 
of archwork—skewed, conical, or twisted, as well as the 
close-fitting joints of the spectators’ seats, the stairways, 
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and the accurate elliptic lines of the plan—all prove how 
precise must have been the instruments and methods by 
which the designs of the master builder were carried into 
effect by the stonecutter or mason. But we know nothin 
|as to what these methods were, what was the nature 

their moulds or templates, by what means were the ever- 
yearn rye required in the separate blocks of stone 
| transferred from the designs for the guidance of the stone- 
| cutter: we do not even know with any certainty upon 
| what sort of material, whether parchment, papyrus, wood 
| panels, or waxen tablets, the designs themselves were 
| drawn. At a still later period, after pointed architecture 
'and cathedral building had evolved themselves all over 


Europe, still more complex forms of stone cutting became 
necessary, and the stonecutter’s art reached a ection in 
| the complicated groins and vaulting of such buildings, 


which has never been exceeded. Yet even here, when we 
approach nearer to architectural written history, our infor- 
mation is of the most imperfect character as to what were 
the constructive methods employed. . In this dearth of 
information, therefore, there is the ter reason rh, 
well any structural peculiarities in ancient archi 
monuments which may enable us by a process of reasoning 
to infer from the work itself more or less as to the 
methods employed in its design and construction, and ulti- 
mately from these to infer more or less what was the 
| extent of scientific knowledge and practical skill of the 
| designers. In the following articles it is proposed to point 
out two examples of ancient structural methods as thus 
inferentially derived from examination of the structures 
| themselves, both being instances of great technical interest, 
| and which appear hitherto to have escaped the notice of 
| engineering and architectural authors. The first of the 
| examples about to be dwelt upon is that of the Pont du 
Gard, in France; the second that of the so-called Mole 
of Caligula, in the Bay of Pozzuoli, near Naples. 
| The arched aqueduct popularly called the Pont du Gard is 
the grandest monument of ancient Roman skill in bri 





| construction which remains in France, and can scarcely 
| said to find arival in the modern aqueduct of Roquefavour, 
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which supplies Marseilles with water. The general cha- 
racter of the Pont du Gard may be seen in side elevation 
and transverse sections in Figs, 1 and 2, 3, 4,and 5. It 
cousists of three tiers of superimposed semicircular arches, 
crossing the river and the valley of the Gardon at about 
thirteen miles from the city of Nismes, which it anciently 
supplied with water derived from two natural sources at 
the northern side of the valley. The name of its designer 
is unknown, and the exact date of its construction can 
only be guessed at. It is believed to have been com- 
menced about eighteen years B.c., while Agrippa, the son- 
in-law of Augustus, was governor of Gaul and resident 
at Nismes. The foundation of the structure is laid on the 
solid rock, which extends in flat beds with but slight 
inclination over the entire breadth of the valley. he 
river channel ordinarily runs in a very deep course 
which it has excavated for itself, at the northern side of 
the valley. In high floods, however, the water occasion- 
ally covers nearly the whole bottom of the valley, and runs 
through nearly all the lower arches. The entire structure, 
with the exception of the channel which conveyed the 
water across the valley, which is placed above the third 
tier of arches, consists of cut ashlar masonry in large blocks, 
and laia dry or without mortar, the material being hard 
cretaceous limestone. The arches of the lower tier vary in 
span from about 52ft. to 80ft., whichis thatof the arch which 
crosses over the river channel, and the spans of the second 
tier of arches coincide with these, so that the piers of the 
first and second tiers are supe In the third tier of 
arches the spans are about 15ft., and superimposed upon 
these is the water conduit, consisting of two side walls of 
rubble masonry, laid in hydraulic mortar and lined to the 
thickness of about two inches with béton, consisting of 
hydraulic lime and coarse sand mixed with fragments of 
red tiles, whose colour is still fresh on fracturing the 
cement. It is probable that the watercourse was broken 
during the civil wars that convulsed France about the end 
of the fourth century, and during the four hundred years 
or thereabouts in which water ran through the channel, 
which has been now dry for about fourteen hundred years, 
a deposit upon both bottom and sides had been formed 
from the water of rather less than a foot in thickness, 
which is still visible, and is shown in Figs. 3, 4, and 5. 
This deposit is but slightly coherent, and consists of clayey 
mixed with calcareous matter. The water channel is 
covered with large slabs of stone, most of which remain, 
so that it is possible to walk at this elevation from one 
side of the valley to the other. The rectangular piers, 
from which all three tiers of arches spring, are constructed 
of ashlar masonry laid dry, the joints of which are broken in 
the usual manner in the successive courses, and this is also the 
character of the masonry forming both the lateral faces of 
the arch spandrils. The arches are also constructed of 
large ashlar voussoirs, but these present the remarkable 
characteristic that they are not laid in “ break joint,” but 
with joints transverse to the courses of voussoirs which 
run continuously from one springing of an arch to the 
other, thus dividing the arch into so many separate arch 
rings abutting against each other. Thus, in the first tier 
of arches, Fig. 4, the entire breadth measured along the 
soffit being 21ft., the entire arch is divided into four abutting 
arch rings, each ring consisting of single voussoirs of about 
5ft. 3in. in length. In the second tier, likewise, each arch 
consists of three such abutting rings, and the upper tier of 
two such rings. This very peculiar construction is shown 
on the transverse section, Fig. 4,in which is also shown 
the médern common road bridge which was constructed in 
1743 by the estates—or Parliament—of Languedoc, and 
which, though close to the aqueduct at the down-stream 
side, forms no part of the ancient structure, though it is 
probable that this bridge originated the modern popular 
name of Pont du Gard, by which the apeen is 
known. We have been indebted for these sections to the 
Commission des Monuments Frangais, inaugurated during 
the late empire, to obtain complete and authentic drawings 
and details of all the great historic monuments of France ; 
they may, therefore, be looked upon as exact, which cannot 
be said of any of the sections which have been elsewhere 
published ; none of which that we have ever seen take any 
notice of this sin disposition of the thorough or 
continuous cross joints of the voussoirs. We might expect 
to find it noticed by Gauthey in his “Traité sur le Con- 
struction des Ponts,” which comprises details of all the 
remarkable bridge structures of the world, and also in 
Labord’s “Monuments de la France,” but neither say a 
word as to the arch jointing. The late Mr. George Rennie, 
in the discussion of his paper descriptive of Roquefavour 
aqueduct—“ Minutes of Proceedings, Inst. C.E.,” vol. 14, 
page 236—gives a long list of authors that have more or less 
generally described “this structure, and appears to notice 
some groeanrgn She the jointing of the voussoirs—page 238— 
but in terms which, whether a a manuscript misread by 
the printers or otherwise, are to us at least perfectly 
unintelligible. 

None of these authors, however, offer the slightest reason 
for the adoption of this peculiar mode of arch jointing ; 
nor appear to have asked themselves the question why 
an architect competent to design this nd structure 
should have so far departed from the established practice 
of breaking joint in the arched courses, and adopted one 
in its stead which certainly diminishes the general stability 
of the structure, and that without any adequate reason 
being apparent for the departure. It is not until after we 
have examined some of the other minuter features of the 
building, and seen what reference they may bear to this 
peculiarity in the arch jointing, that we are enabled to see 
some points of connection between them from which we 
can infer, in the writer’s opinion, the reasons for the pecu- 
liarity, and the sound judgment with which they were 
adopted. On examining carefully the external faces of the 
several tiers of arches at both sides of the structure as it 
now stands, we find a large number of stones projecting 
from twelve to fifteen inches from the general face of the 
work, These are in various stages of preservation, and 
some are altogether decayed away, but enough remain to 
enable us to see, both on the ends of the piers and the span- 
drels of the arches, that a certain determinate arrange 





ment both in the horizontal and vertical directions was 
observed in the placing of these projecting stones, and 
that they were obviously intended to support ledgers or 
other longitudinal timbers, and as footings for struts and 
braces to be employed in constructing the work above. On 
the faces of the piers beneath the arches, as well as pro- 
jecting from the intrados of the arches themselves up to a 
certain height, we find other similar stones. Examining 
further the intrados or soffits of the arches, we find this 
singular feature, that in all the lower tier of arches, except 
the two extreme and land arches at the north ani south 
sides of the valley, three successive courses of voussoirs 
project several inches below the level of the intrados of the 
arch, and these projections run continuously from one side 
to the other of the aqueduct. 

These projecting cour: es are found to be situated at such 
a height above the springing of the arch, that a line drawn 
radially through the middle of the three projecting courses, 
makes an angle of from 28 deg. to 32 deg. with a horizontal 
line passing through the springing of the arch. Examining 
the second tier of arches we find similar projecting courses, 
except in the two land arches. Now, what was the use of 
these singular projections, and why posited as we have 
described? As ornament they could not have been in- 
tended, for they are rather a deformity, and why are they 
absent in the land arches? When we mentally connect 
these projecting courses and the single stones projecting 
also from the arches with the through cross-joints, we 
shall arrive at the key to the whole mystery, and be able 
to discern that the reason was a thoroughly practical one, 
and had for its purpose the economising of time, labour, 
and material, and especially in the timber, and construction 
of the centering whereon the arches were turned. If the 
cross joints of the courses of voussoirs were arranged in 
the usual break joint style, it is obvious that centering 
must have been provided extending to the entire width of 
one or more mnt Bd and for arches of this magnitude the 
centering would require much timber, and most of it in 
very long lengths, and we may reasonably presume that 
such timber was not easily obtained at or near the site of 
the aqueduct. 

For although at the commencement of our era France 
was much more largely afforested than it is now, the indi- 
genous trees were not generally of a sort producing long, 
straight timber, nor, probably, were there pine forests 
such as those which still adorn Dauphiné and other hilly 
regions in the south-east of France existing in the neigh- 
bourhood of the intended work. Roads also, with the 
exception of the great Roman military ways, fitted for the 
easy transport of heavy timber, scarcely existed ; every in- 
ducement therefore existed to economise the mass of timber 
required for the centering, as well as to economise the amount 
of carpentry and of iron fastenings required in the center- 
ing. Limiting our view for the moment to the lower tier of 
arches, it is manifest that if each single ring of arched 
voussoirs of 5ft.in length could be turned separately and 
in succession until the whole width, consisting of four such 
rings, was reached, the amount of timber and of centerin 
required, though not perhaps reduced to one-fourth, woul 
still be greatly less than would be necessary if the whole 
arch were turned at once, and this supposing the centering 
in either case carried up from the level of the springing. 
But a further economy was obtained by commencing the 
centering, not at the springing level, but at one higher up 
—namely, at the level of the projecting voussoirs already 
described. It is a fact well known to bridge builders that 
in a semicircular or other arch of large curvature the suc- 
cessive courses of voussoirs may be carried up from the 
springing level without any centering up nearly to such a 
level in the arch that the slope of the uppermost voussoir 
bed shall a to, but not reach, the angle of 
sliding one block of stone upon another. This sliding 
angle may be taken at from 28 deg. to 30 deg. for 
dressed stone work, which is about the angle at which the 
projecting voussoirs are here found, the friction of the 
voussoirs upon their successive beds being sufficient to 
prevent their sliding forward ; and the equilibrium of the 
curved mass upon its springing base being preserved by 
sufficient back weight, so as to keep the centre of gravity 
of the whole within the intrados at the springing line. 
This method has been frequently employed in the build- 
ing of light arches or those of small span; and in such 
cases, with the help, if necessary, of a few struts to secure 
the position of the voussoirs up to the height in question, 
but little risk is incurred. In arches such as these, how- 
ever, if this method were attempted for the whole breadth 
of the arch at once, the ponderous mass of overhanging 
voussoirs might present some difficulty, which would disap- 
pear in theevent of the mass beingso considerably diminished 
as it would be if the impending arch ring were only about 
5ft. in width. Carried up to the level of the courses of 
voussoirs projecting downwards, the projecting part of 
these became a footing for the centering proper, which 
above that level sustained the remainder of the ring of 
voussoirs until the keystone was placed in position. One 
ring being thus constructed, the whole of the struts and 
centering beneath it admitted of being struck and re- 
moved, and re-erected for the like purposes of building 
the next adjacent arch ring, and so on until the whole 
breadth of four such rings constituting the entire arch was 
reached. In attempting mentally to reconstruct the 
system of timbering and centering thus employed, many 
possible modifications suggest themselves, and it would be 
impossible now to decide which of these may have been that 
actually adopted. One of these, for the mere purpose of 
illustration, is shown in Figs. 6 and 7, in which no framed- 
together centering is employed, carpentry frames in center- 
ing being probably but little used at a time when iron 
fastenings were scarce and local carpentry but rude. But 
though the details of the centering employed can re’ be 
matter of conjecture, it may be inferred with a high 
degree of probability that the peculiar arrangement which 
has been described as respects the through cross joints, 
and the projecting courses of the voussoirs were designed as 
they are found to be, with the object of enabling each arch to 
be turned in successive narrow rings, each standing inde- 
pendent of the others, the end to be obtained being the 





economy of material and of workmanship, and most pro- 
bably considerably increased rapidity in execution thus 
attained; the whole of the arches being laid dry and with- 
out mortar, almost no sensible subsidence nak take place 
on striking the centering from beneath any one arch ring; 
the soffits of all the rings constituting the same arch 
would, therefore, be smooth and fair when completed, 
which could scarcely be the case if the voussoirs had 
been bedded in mortar, resulting, probably, in unequal 
subsidence in different rings. hat has been described 
with reference to the lower tier of arches equally applies 
to those of the tier above, with this difference, that 
whereas the struts and uprights for the lower tier had 
their footings on the rock of the foundation, those of the 
second and third tier rested on the work of the tiers below. 

From what has been described it can easily be inferred why 
the projecting courses of voussoirs were omitted in the land 
arches as already mentioned, the height of the arches in 
these above the level of the rapidly rising banks being 
such as admitted of direct support from the ground and 
the commencement of the centering at the springing level 
at little more cost than if commenced higher up. So also 
as respects the uppermost tier of arches, the spans and the 
height being also small, there was nothing to have been 
gained by commencing the centering above the springing 
line of the arches. if we be correct in these inferences, 
we cannot but admire the ingenuity and _ boldness 
of construction by which the architect must have 
saved probably from one-half to two-thirds of the cost of 
timber in centering. How far the idea of this curious 
method of arching was absolutely original with the un- 
known architect may admit the possibility of a doubt; for 
the cylindrical vaulted and highly sculptured roof of the 
commonly called Temple of Diana, or of the Nymphs, 
situated in the city of Nismes, close to the spot where the 
water conduit from the aqueduct once delivered part, at 
least, of its waters, was constructed in arched rings, essen- 
tially the same in constructive character, though differing 
in form, from those of the aqueduct. The voussoirs of this 
temple are cylindric shells, each voussoir being about 5ft. 
square and 9in. or 10in. in thickness—five or six of these 
abutting, and forming a complete semicircular arch ring. 
They are of white cretaceous limestone, the softits being finely 
sculptured, and are put together without any mortar. In- 
scriptions prove that this temple was built during the reign 
of Augustus, but whether before or after the aqueduct is 
unknown. 

There are two partial, but scarcely more than apparent, 
applications of this method of construction to be found in 
two of Telford’s works, viz., in the Dean Bridge at Edin- 
burgh, and that over the Tyne waters which carries the 
Edinburgh and Coldstream road. In both these a narrow 
ring of a segmental arch, consisting of single voussoirs of 
about 5ft. in length, has been constructed for the purpose 
of adding width to the roadway; but the ends of some of 
the voussoirs are bonded into the spandril walls of the 
main structure—a masonry constrnction admitting of much 
doubt as to its propriety. 

It seems scarcely to admit of doubt that this inge- 
nious and economical method of arch construction 
might in many places be applied with advantage in 
our own day, especially if conducted with the aid of 
framed centering, partly of iron, so arranged as to admit 
of “ easing down” by screw supports, and of facile transpo- 
sition from beneath one indeed ring to the next. 

The great Roman bridge across the Tagus, situated near 
the little fortified town of Alcantara, in Estramadura, close 
to the frontier between Spain and Portugal, shown in 
elevation and section in Figs. 8 and 9, presents a problem 
as to the methods of construction employed for its centering, 
&c., which might still, perhaps, be solved by a careful 
examination of the technical details presented by it, 
reasoned upon in the same manner as has been here applied 
to the Pont du Gard. This gigantic structure of granite 
ashlar work, laid dry, is of a magnitude, and was con- 
structed under conditions which might tax to the utmost 
the skill and courage of the ablest engineers of our own 
time. The span of the centre arch is 115ft., and the height 
from the ground surface to the springing is rather more 
than 98ft., and the total height of the structure from the 
level of the summer surface of the river is no less than 
203ft. Gauthey—“ Traité sur le Construction des Ponts ” 
—states that the enormous elevation of the bridge was 
determined on to meet the prodigious rise of the river in 
times of great floods; pod from the construction of the 
bridge itself, as well as from that authority, we may infer 
that on such occasions the depth of the water passing 
beneath two of the central arches may occasionally reach 
about 100ft. But were the depth only half this, the skill 
and caution of any engineer would be taxed to the 
utmost in designing centering for an arch of 115ft. 
span, and situated at such a height that should 
firmly resist the pressure of so tremendous a volume 
of flood water. he bridge itself has been described, 
though much too briefly, by ——? page 17, and has 
been noticed with admiration by Telford in his article 
“ Bridge ” in the Edinburgh Encyclopedia; but no atten- 
tion has been given, so far as we are aware, to the 
centering, or other structural appliances, that must have 
been employed, and some of which might, perhaps, be still 
inferred frem a careful examination of the structure itself. 
This was one of the great bridges constructed during the 
reign of the emperor Trajan in the Roman provinces, and 
founded about A.p. 105, its architect being Caius Julius 
Lacer, who was buried somewhere near the bridge, which 
is at once the monument of his skill and of himself. The 
central piers of this bridge are about 30ft. in thickness, 
and in view of such an immense occasional rise of ilood 
waters it seems not improbable that temporary piers of dry 
ashlar work were brought up from the bed of the stream 
contemporaneously with the building of the permanent 

iers, dividing the span of the arch into perhaps three or 
our equal spaces, and that from the summits of these 
temporary piers, and above the level of the highest flood 
water, the huge centering was supported; but all ‘this 
awaits the future examination of some competent engineer 
or architect. 
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RAILWAY MATTERS. 


cCORDING to an official paper just published the net earnings 
Pm in India in the sbrentan the 31st of December last 
was £3,957,729. In that year 221 persons were killed and 278 in- 
jured. 

‘ TuE quickest miles on the recent trial trip of the postal train 
between New York and Chicago were 20, in which the time per 
mile ranged from 51 to 56 sec. The last 71 miles before reaching 
Elkhart was run in 71 minutes. 

A meetinG has been held at Downham to promote a railway 
from March, in the Isle of Ely, to Wymondham, Norfolk. A 
similar meeting has been held at Watton. The proposed line is to 
be styled the Central Norfolk Railway. 


News from India states that it has been decided to open the 
South Indian Railway line from Madura to Tuticorin and Tinne- 
velley early in December next, and tha’ the new railway line to 
Darjeeling is to be opened on New Year's Day. 


THE Midland Railway Company are — memorialised to con- 
tribute to and work the six mile line the proposed Frome 
Valley line, which would form a loop between the Iron Acton 
Station, on the Thornbury branch, and Fishponds, on their main 
line, thus accommodating a population of about 10,000, The pro- 
posed capital is £100,000, and Messrs. Yockney, of Westminster, 
are the engineers. 

‘+. DuRING the past month the progress made at the St. Gothard 
Tunnel was as follows :—North side, Goeschenen—125°00 metres ; 
south side, Airolo, 103°20 ; total, 229°10 metres. The position of 
these works on the 30th of September was :—Length driven 
from north side, 257670 metres; do., south side, 2302°70 ; total, 
4879°40 metres. Length remaining to be driven, 10,050°60; total 
length of tunnel, 14,920 metres. 

Tue Poti-Tiflis Railway Company have, it is said, definitely 
obtained the Government concessien for the construction of the 
projected line from Tiflis to Baku, measuring in length 520 versts. 
The capital to be raised for the purpose is fixed at 24,000,000 of 
roubles. By the terms of the ion the pany are required 
to use only best steel rails, and allowance has been made for the 
greater cost of such in the above estimate. It is expected that the 
same company will obtain the desired concession also fer the 
proposed line from Tiflis to Djulfa, in Persia. 


TuE remarkable feat of making 1010 steel rails in twenty hours 
has been accomplished in the steel rail mill of the North Chicago 
Rolling Mill Company. Rolling began on the afterneon of Friday, 
the 8th of October, at 5.35, and at 4.07 Saturday ae, being 
10 hours and 32 minutes, 504 rails had been rolled. The day turn 
began at 5.07 on Saturday morning and finished its work of 506 
rails at 3.13 Saturday afternoon, being 10 hours and 6 minutes. 
From this time is to be deducted 34 minutes, during which the 
engines and rolls were stopped for oiling, leaving 20 hours and 4 
minutes for the rolling of 1010 rails, beingan average of 1 minute 
12 seconds for each rail. The rails rolled weighed 60 Ib. to the 
yard, standard length 30ft., and were for the Chicago, Rock Island, 
and Pacific Railroad. The total weight of the product was 268 
gross tons and 1900 Ib. 

From a recent letter from Mr. Juland Danvers, Government 
director of the Indian railways, we learn that ‘‘iron sleepers have 
been used where wood is scarce and dear. They have succeeded 
best where the soil is light and sandy, which is more suitable than 
heavy, hard soil for packing them with. The cast iron bowl 
sleeper has answered very well in several places. The ht 
iron sleeper on the Oude and Rohilkund Railway has, thus far, 
appeared successful, but it has been down a comparatively short 
time. It is lighter, and the cost of carriage up country conse- 
quently becomes less ; but cast iron must be less liable to oxidation. 
On one line in India—the Madras—where wooden sleepers 
been replaced by cast iron bowl sleepers, the cost of maintenance 
was materially reduced, and no additional wear and tear was found 
to occur with the rolling stock. 


THE total receipts per mile of open railway, which increased from 
£2786 in 1870, to £3064 in 1871, to £3244 in 1872, and to £3462 in 
1873, amounted to £3459 in 1874. The increase in Se 
traffic was from £1235 in 1870, to £1340 in 1871, to £1409 in 1872, 
to £1483 in 1873, and to £1513 in 1874; whilst the goods traffic, 
which ine from £1551 in 1870, to £1724 in 1871, to £1835 in 
1872, and to £1979 in 1873, decreased to £1946 in 1874. The total 
receipts per open mile were, for 1874, £1186 in Ireland, £2309 in 
Scotland, and £4142 in England ; inst, for 1873, £1209 in 
Ireland, £2324 in Scotland, and £4139 in England ; against, for 
1872, £1140 in Ireland, £2142 in Scotland, and £3895 in England ; 
against, for 1871, £1118 in Ireland, £1986 in Scotland, and £3672 
in England; and against, fer 1870, £1049 in Ireland, £1847 in 
Scotland, and £3322 in England, a The a per 
open mile from mail-traffic were for the United Kingdom £47 for 
1858, £37 for 1870, £38 for 1871, £39 for 1872, and £40 for both 
1873 and 1874. 

A SERIOUS accident occurred on Monday night outside the Lud- 

ate-hill Station of the London, Chatham, and Dover Railway. 

e two minutes past seven train to Victoria, consisting of nine 

i and engine, left Ludgate-hill in good time, and a portion 
of it, comprising first and second class carriages. passed safely on 
to the ales which spans the Thames. As the third-class portion, 
at the tail end of which the brake was situated, reached the iron 
structure of the bridge, these carriages suddenly left the metals 
with a jerk, four carriages going off the line. e first of these, 
that nearest the engine, was little injured, but the'second, which 
was dashed against the lattice girder of the bridge, was smashed to 
pieces, nothing being left but the wheels and the underframe. The 
third carriage was thrown on its side, and was ed in. The 
last carriage oscillated violently, but was not overturned. Thetwo 
last-mentioned carriages were thrown across the in main line. 
Assistance was soon forthcoming, and the wounded were extricated 
from their perilous position, and where necessary conveyed to the 

ital. How the occupants of the second carriage escaped so 
well appears to be almost marvellous. The sides, ends, and top 
were literally reduced to match wood, and the occupants either 
fell or were jerked out on to the metals, 

THE Scientific American contains a long paragraph concerning a 
new (?) locomotive built by the Baldwin Locomotive Works of 
Philadelphia, and put on the Boston and Albany Railroad for trial. 
A saving of fuel pr td over 30 per cent. is claimed. ‘This is 
effected by means of a peculiar fire-box. In most locomotives, the 
long flues or pipes connecting the furnace with the smoke stack are 
directly opposite the door, and much of the fine coal is caught by 
the draught as soon as thrown into the furnace, and comes out of the 
smoke stack in the form of dust and — With this boil-r, 
however, the inventicn of a man named Weston, a fire-brick arch 
over most of the furnace keeps down much of the fine stuff, and 
what does escape has to pursue a zigzag course through a consum- 
ing-box—where the les are stopped, and even the smoke is 
consumed—in front of which are the flues, only 6ft. long instead 
of a dozen, as in an ordinary =. This much for economy of 
fuel; and to provide still more for comfort, the smoke stack con 
tains an arrangement by which what few sparks do get that far are 
carried off to the d by pipes running beneath the engine. 
The locomotive is er than most, and is extremely well on 
tioned. This is rather a small one, having a cylinder 16in. inf dia- 
meter, with a stroke of 22in., and driving wheels 5ft. in diameter. 
H. B. Klinger, who has it in charge, has been running it on the 
western end of the road, and comparing its work with that of the 
company’s engines, withan ave saving of 46 per cent. in fuel.” 
We are quite at a joss to detect the novelties in this e. The 
brick arch, and the combustion chamber, and the short flues ,have 
all been used at this side of the water for years, and they never saved 
even 30 per cent, of fuel. ; 








NOTES AND MEMORANDA, 


THE production of charcoal pig iron in the United States in 1874 
was within 1903 net tons of t of 1873, being 572,817 net tons in 
1874 against 574,720 tons in 1873. 

In order to manufacture brown ochre, expose in a cast iron 
revolving retort, to a cherry-heat heat, a mixture of 110 parts 
yellow ochre with five parts of common salt for two hours. The 
product forms a brown ochre of unchangeable hue. 


FRANCE has made steel at the following rates for the last twelve 
years : In 1863, 1800 tons; 1864, 6700; 1865, 9700 ; 1866, 10,800; 
1867, 19,900; 1868, 42,600: 1869, 52,400; 1870, 90,000; 1871, 
110,000 ; 1872, 138,500 ; 1873, 167,000 ; 1874, 217,000 tons. 


ANEW material for tanning sails without colouring them has latel 
been introduced. The chief object of the process is to aw 
yacht sails to be tanned by some other than the unsightly red tan 
process, The inventors are Messrs. Astbury, of Manchester. 

ACCORDING to MM, Noussen and Corenwinder, by partially re- 
placing sodic nitrate by superphosphate as a manure for beets, the 
roots are increased in yield, and are richer in sugar. Ammonia 
sulphate is said to be better than sodic nitrate; potassic sulphate is 
better than the chloride. ‘ 

Messrs. GRAFF, BENNETT AND Co., proprietors of the Millvale 
Ironworks, Pittsburgh, have produced what is now claimed to be 
the thinnest iron that has ever been rolled anywhere —15,500 leaves 
being necessary to make an inch in thickness. It was rolled on 
ordinary plate rolls, upon which plates weighing from a ton to a 
ton and a-half have been rolled, and the iron used was puddled bar 
made in a Danks furnace. 

ArM. BERTRAND has succeeded in producing a galvanic deposit 
of bismuth on the surfaces of other metals. “He uses a double chlo- 
ride of bismuth and ammonia. The operation is performed cold, 
with a solution containing 25 to 35 grains of chloride per litre. A 
single Bunsen pile should be used. On coming out the objects are 
coated with a dark-looking slime, beneath which the sheen of the 
bismuth may be detected. The latter adheres closely to the 
subjacent metal, and takes a fine i ae alee being. inter- 
mediate betwixt antimony and old silver, 

WE learn from La Sucrerie Indigéne that, in consequence of the 
low price of beet molasses, attempts are being made in France to 
introduce it in the place of manure. It is used either in a liquid 
form, diluted with seven parts of water, or as a powder ; and just 
at this t it is ch than ordinary manure, while it con- 
tains all its essential el ts in equa’ abund As soon, how- 
ever, as the cold weather comes on, ‘he molasses will again be 
required for cattle-feeding purposes, «ui will probably rise to a 
price at which it would be too dear for max.’ 

Iv a paper by Mr. Parry, of Ebbw Vale, on the absorbing powers 
of pig iron on gases, metals, and el tary subst: , he shows 
that pig iron heated in sulphur vapour absorbed the whole of the 
sulphur in the tube, ting to an i of 2 per cent. in the 
weight of the iron, which it retained, although afterwards heated 
for many hours in racuo. A film had formed on the surface of the 
iron, which could be easily detached ; it contained 35°4 per cent. 
sulphur. Iron heated with phosphorus absorbed 1°4 per cent. No 
sublimate on heating in vacuo. The facts bear strongly on the 
operation of the blast and other furnaces, as tending to impart 
sulphur previously contained in the fuel to the iron. 


A BAS-RELIEF at Thebes, commemorative of a naval victory gained 
by the Egyptians over the Indians, about 1400 B.c., represents 
each Egyptian vessel with a ram, projecting from its prow, in the 
form a lion’s head. From that time up to the battle of Lepanto 
—a period of three thousand years—ramming was resorted to every- 
where on the high seas, as the most effective method of destroyi 
an enemy ; victory, as rule, always inclining to that nation whose 
ships were the swiftest, and the most “handy in turning.” Butit 
is not easy to see how, in the absence of guns, it was possible for 
ships to do each other any damage except by ramming. Ramming 
was a necessity, not a luxury. 

A REPORT presented to the Technical Society of St. Petersburg, 
shows that a — portion of the manufacturing establishments 
of Russia are in the hands of foreigners. In the district of St. 
Petersburg, foreigners own 28 out of 32; in the province of Moscow, 
22 out of 47 ; in the district of Vistula, 6 out of 14; and in the 
Baltic provinces, 21. There are 167 works in Russia for the con- 
struction of engines, exclusive of the Imperial establishments, and 
three-fourths of these make locomotives and other railway plant. 
Large numbers of the locomotives used on Russian railways are 
nevertheless made in England. The 167 establishments mentioned 
above use engines of over 6000 horse-power, and employ 41,382 
workmen. ey consume yearly 138,000 tons of pig iron, 164,898 
tons of wrought iron, and 127, tons of fuel. The ironworks of 
the Ural alone produce 70 per cent. of all the pig iron obtained in 
Russia, but there is room for many more ironworks in that region, 
especially since the discovery of large coal fields within railway 
distance of them. 

AccorDING to Helmholtz, about five times as much energy is 
used in the internal work of the body as is expended in ordinary 
productive work. In the case of severe work, the proportion of 
internal work to productive work is still ter. Supposing the 
work performed by a man to consist of walking, the most economi- 
cal rate, both as regards the amount of food required to sustain it, 
and the amount of potential energy expended on the body itself, 
is about three miles an hour. Both ve and below that speed 
there is a decrease in the amount of active work as compared with 
the non-productive energy. A man walking fifteen or sixteen miles 
a day, or doing an equivalent amount of work in any other form, 
me require-23.0z. of food, composed of albuminates 4°6 0z., fat 
3 oz., starch 14°30z., and salts 1°1 oz. This would yield a 
potential energy of 4430 foot-tons, and 300 foot-tons for productive 
work. A mere subsistence for a man.at rest would be 15 z., 
but with this amount a man would lose weight. About 7000 foot- 
tons a day of potential energy is about the greatest amount which 
is possible as a permanency. This would yield 600 foot-tons of 
—- work, These calculations apply only to men in 

ealth. 














THE Allgemeine Zeitung contains a series of official statistics 


which indicate the steady grow th of the cotton manufacturing industry | 


in Germany. In the period 1836-40 the average annual imports 
of cotton amounted to 233,749 cwt., and the exports to 47,778 cwt., 
leaving 185,971 cwt. for home consumption. For 1851-55 the 
averages were :—Imports, 784,343 cwt; exports, 223,237 cwt., 
consumption, 561,106 ews. ; the quantities having steadily increased 
during the intervening periods. During 1861-65, the American war 
period, the average imports were 1,270,410 cwt. ; exports, 294,759 
cwt.; consumption, 975,651 cwt.; during 1866-70, imports, 
2,024,062 cwt. ; exports, 621,549 ewt.; consumption, 1,402,513 
ewt. ; and during 1871-74, imports, 3,362,958 cwt.; exports, 
938,543 cwt. ; consumption, 2,444,415 cwt. The figures for the 
last period of course include the important consumption in the 
Alsatian spinning mills. The cotton exported was sent chiefly to 
Russia, Switzerland, and Austria; small quantities were also sent 
to Bremen, France, and the Netherlands, Deducting 20per cent. 
for waste and for use in other ways from the figures showing the 
total consumption of cotton, the average — yarn produced 

4 would be—1836-40, 148,757 owt. ; 1851-55, 5 owt. : 
P6 -65, 780,521 cwt. ; 1866-70, 1,122,010 cwt. ; 1871-74, 1,955,532 
cwt. The average imports of twist were :—1836-40, 347,743 ewt. ; 
1851-55, 497,747 cwt. ; 1861 65, 241,178 owt. ; 1866-70, 285,614 cwt. ; 
1871-74, 406,650 cwt. Until 1860 there was a steady increase in 
the quantity of yarn imported, but after that year a decline ¥ 
notwithstanding the fact that the import duty was reduced from 
three thalers to two thalers per cwt. The average for 1871-74 
shows a revival of the yarn import trade, but the figures for 1874 
show a decline from this average, and are much below the maximum 
average (1856-60, 518,573 ewt.), being 387,296 cwt. 





MISCELLANEA. 

THERE are no fewer than 12,000 flor mills in the United King- 
dom, of an aggregate value, probably, of at least £25,000, 
sterling. 

Ir is stated that a new line of British-built screw steamers will 
shortly begin running between Boston and New York and the west 
coast of South America by way of the Straits of Magellan. 


Tue A. B. C., or Native Guano Company, which was recently 
announced to have entered into a contract to deal with the sewage 
of the borough of Kingston-on-Thames, has declined to proceed 
further with the undertaking, owing, it is alleged, to the action of 
the corporation of the town in endeavouring to obtain possession of 
the site necessary for ing out the works. This may or may 
wi affect the Government inquiry into the drainage of the Thames 

alley. 

At the Philadelphia Centennial Exhibition there are to be no 
medals, but the judges are to give their written opinions upon 
inventions or products found worthy of mention, so that their 
verdict is intended to be not only a valuable distinction to the 
exhibitor, but a source of information to the public. Everything 


will depend, however, upon the judges, who are, it to be 
sopeintes by the commission. ‘There will be 200 —one- 
f American and one-half foreign—and they will be ‘‘ chosen 


individually for their high qualifications.” 

THE new post-office in New York has been opened. In the main 
it is highly satisfactory to the public. Those employed in the 
building have complained, however, of deficient light and ventila- 
tion. e first is to be remedied by a supply of gas burners placed 
immediately over the distributing desks, the central chandeliers 
being insufficient. The newspaper distributing department is 
situated in the basement of the building, and it appears that no 
adequate provision for its ventilation been The em- 
ployés have suffered from this defect, and it will probably be 
remedied by placing ventilators on the sidewalks which partly cover 
these basements. 

M. MovcHoN, a mathematical professor, has lately presented to 
the Academy of Sci a BustonGuslons egpemsten, which 
the solar heat may be so concentrated as to propel a steam 
aes It is by means of a reflector, having the form of an 
ordinary sunshade, inclined at an angle of 45 deg. on the axis, that 
M. Mouchon has succeeded in obtaining so curious a result. The 
heat of the sun penetrates through the sides of the vases which 
contain the water, and in eight minutes five pints of water may 
be caused to boil. M. Mouchon, in answer to some questions frem 
the President of the Academy, gave the most satisf: explana- 
tion, and convinced all Pp t of the practicability of his inven- 
tion.—which is Ericsson's, 

Ir will interest our read: says the Indian Daily News, to 
learn that —- telegraphy that is, | “s+ of net four 
messages, two in each direction, simultaneously, m one 

Wedres Railwn 











wire—has this week been accomplished on the 
Telegraph. The system which Mr. Winter, the =4 
engineer, invented in March last, proved perfectly su on 


eighty miles of line, and its extension to lines of greater length is 
simply a question of additional d s and battery power. 
The principle of sending two messages simultaneously in the same 
direction, on which this quadruple system depends, was success- 
fully worked between Salem and Madras on April 16, but unfor- 
tunately other duties prevented Mr. Winter carrying out the 
duplexing of this principle until;the last few days. 

AN estimate of the coal mined from the coal formation of 
Colorado Territory has lately been compiled by Captain E. L. 
Berthoud. The compilation embraces eighteen coal mines, ex- 
tending from Canon city to the St. Vrain river. The total amount 
mined from 7 Ist,-1864, to Oct. Ist, 1875, foots up 511,154 
tons, valued at 2,044,610 dols. The ceal of Colorado can be divided 
into three classes, each valuable for their P= properties :— 
First class—anthracite. The anthracite of Gunnison river and 
branches—non-coking—contains 1°50 per cent. water, 91 per cent. 

Second class—coking coals. Trinidad, 884 per cent. 

water, 57 to 64 per cent. carbon. White River coal contains 85 

ad cent. carbon, 4 per cent. water. Third class—non-coking. 

urphy, Marshall, Golden, and Baker coal contain on an average 

13 per cent. water, 31 per cent. volatile matter, 52°20 per cent. 
carbon, , 

A LARGE amount of small change is now in preparation at the 
Royal Mint, in Birmingham, where a lovetument order has just 
been received for 100 tons of new bronze coins for circulation. 
There will be 50 tons of new pennies, 30 tons of halfpennies, and 
20 tons of farthings. It takes, says an authority on the subject, 
48 pennies of the new bronze coi to weigh lib, but though 
the farthing is exactly half the weight of the halfpenny, it is not 
the case with the halfpenty and penny, and it requires only 80 
instead of 96 halfpennies to weigh 1 1b. As to farthings, 160 
weigh 1lb. Of pennies, therefore, there will be 107,520 pieces to 
the ton ;°of nnies, 179,200; and of farthings, 358,400; so 
- the total quot coins ord in this order will be 
ollows :—Fifty tons of pennies, 5,376,000 ; 30 tons of halfpennies, 
5,376,000 ; and 20 tons of farthings, 7,168,000; or altogether 
17,920,000 pieces. The execution of this large order will occupy 
about ‘three months, and then the coins will be put up into £5 bags 

£20 boxes, and will be despatched pace Bi i 
according to the orders of ‘the Master of the Mint, to Scotland 
Ireland, or wherever the accommodation may be required. 

A DESPATOH to the New York Herald from Newport, October 23, 
says: ‘‘ To-day a preliminary trial was had in the harbour with 
Jchn L. Lay’s new and improved torpedo boat, which he has manu- 
factured for the Government’ Rear-Admiral A. L. Case, Captai 
Breese, and officers of the torpedo station, and officers of the 
United States steamer Talla) witnessed the experiments. The 
boat was directed to a stak t anchored three-fourths of a mile, 
sextant measurement, from the shore, She made the to 
the objective point rapidly and was under the complete 
of the operator on the shore. She rounded the stakeboat and was 
returning in an cgually satisfactory manner, but when a few rods 
from the wharf her cable got kinked, which suddenly stopped her. 
and the steam launch was obliged to be sent to her assistance and 
she was towed to shore. Like the inventor's first torpedo boat in 
use at this station she is also di by electric wires, but she has 
no battery inside. Much of the electrical and mechanical machinery 
in the old boat is dispensed with in this one. The mi was re- 
gretted, but all who witnessed her trial trip were satisfied that the 
invention was a success, An official trial will be had next 
summer, 


THE annual meeting of the English Channel Steamship Com y 
was held at the company’s offices on Nov. 4; Sir J. Seneidiend , 
Bart., pee. The report, which was read by the , de- 
tailed the alterations made in the Castalia, upon the completion 
of which the Board of Trade at once granted her a license to carry 
700 passengers. She began her regular journey on the 6th A’ 

and since that she has made sixty vo The only dra 

was her low speed, whieh was chiefly attributable to her deficient 
horse-power. She would shortly be surveyed again in dock, and 
an opportunity would be taken to have alterations made with a view 
to increase her speed. The question of immunity from sea-sickness 


during the Channel been determined. She was not 
finanelally a success, but she had solved the question of sea-sickness. 





The chairman moved the adoption of the report, which was seconded 


by Mr, Otway, and carried. Some discussion followed as to the 
desirability of building a second boat with greater speed and such 
modifications as might appear essential, A resolution was ulti- 
mately agreed to requesting the directors to prepare and lay before 
the Soap, ~ ay le be held on the 24th 
Nov., a plan for raising the necessary funds, together with esti- 
mates from shipbuilders for the construction of the proposed new 
vessel, 
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SCREW PROPELLERS, SHAFTS, AND FITTINGS. 


(For description see page 338.) 
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PUMPING MACHINERY AT THE NEW GRAVING DOCK, DUNDEE. 


MESSRS. GWYNNE AND CO., ESSEX STREET, LONDON, ENGINEERS, 
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THE subject of emptying large graving docks, as well, indeed, | 
i i moderate li 


as pumping bodies ‘of water at ifts, is now 
becoming a matter of great importance, and we have some plex 
sure in laying before our readers this week a series of drawings 
of pumping machinery lately erected at the new rete, Bones 
Dundee, by Messrs. Gwynne and Co., of Essex-street Works, 
Strand, W.C, The graving dock forms of the scheme lately 
carried out by the Pundes trustees of very extensive harbour 
works at the port of Dundee ; and the whole of the work has 
been completed in the most improved and modern style. 

The pumping arrangements which we illustrate have been 
very carefully designed to secure economy of coal and 
simplicity of construction, as will be seen from the drawings. 
The machinery consists of three Cornish boilers of the usual 
construction, with two of Messrs. Gwynne and Co.’s patent 18in. 
combined centrifugal steam pumps, capable of discharging from 
17,000 to 18,000 gallons per minute. The engines are combined 
with the pumps on the same bed-plate, and are fitted with 
cylinders 14in. diameter by 10in. stroke, and they run at the 
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rate of about 190 to 200 revolutions per minute. The pipes are 
arranged syphon fashion, so as to take advantage of the tide 
when pumping at low water, and there is a flap valve at the end 
of the discharge pipe of each pump to prevent the return of the 
water when the pumps are not in action. The graving dock is 
of the following dimensions :—Length, 500ft.; breadth, 60ft. 
(mean) ; depth 26ft.; and at a lift of 12ft. several important 
trials have been made, and this large dock has been pumped out 
in an hour and a-quarter, with an expenditure of only 7 cwt. of 
coal, Great value is attached tothe centrifugal pump for all 
dock works, on t of its discharging a proportionately larger 
quantity of water at the commencement of its work ; and at 
some of the trials at Dundee it. has been found that when once 
the steam has been got up no further firing is required, thus 
showing what a small quantity of steam is required with Messrs. 
Gwynne and Co.'s form of machinery for emptying docks. The 
exhaust of the engines passes into the feed-water heater, as 
shown, which raises the tem: from 60 deg. to 212 deg., 
and then passes into the chimney. Qn the is fixed a 
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small reciprocating air pump, which is an extremely handy 
arrangement for charging the centrifugal pump, which is 
independent of the foot valves. The charging of the two pumps 
takes only from one to two minutes at the outside. When the 
air pump is not required it can be thrown out of gear, and the 
ref ws used for the ordinary purpose of feeding the boilers. 
Besides the two larger pumps there isa smaller one fitted with 
pipes 6in. in diameter, for the purpose of draining the dock. It 
di 500 gallons per minute. * Only two boilers are at work 
when engines are ping out dock, the size of the 
boilers being 5ft. Gin. di by 22ft. long, with single flue 
22in. diameter. On the whole, we — that ae 
and Co. may be congratulated. upon design is set 

sunthinery. We may also add that they have now in hand for the 
Tees Conservancy two sets of much ater peered machinery for 
their new No graving dock at 8 » just commenced. 
They have, we are given to understand, constructed the pumping 
machinery for 68 the largest and deepest docks in the world, 
all of which continue to work in the most satisfactory manner, 
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SOCIETY OF ENGINEERS, 
November Ist, 1875. 
Mr. W. H. Apams, President, in the Chair. 
(Continued from page 321.) 

Mr. Griffiths has latterly advanced certain views respecting the 
mode of fitting screw propellers, He advocates, first, the inclosing 
of the screw within a tube-like case or shield, to which the water 
coming to the screw can only obtain access from below; the di 
No. 1 shows the arrangement. The author will not en 
on the scheme, it is one which has provoked much controversy. 
Mr. Griffiths claims as regards the inclosure of the screw, that the 
water is more ex ually fed to the screw, more closely confined to it, 
and is led from it in such a direction as is best calculated to evono- 
mise the engine power and give the best working results. He also 
claims that the inclosing of the screw protects it from ans and 
from danger of fracture. Mr. Grittiths likewise advocates the dupli- 
cation of screws, not on the ordinary twin principle, but in the 
manner shown in di m No. 2, one screw being placed in the head 
and another at the stern of the vessel. 

Ina r which Mr. Griffiths read before the Institution of 
Naval Architects he stated that his attention was first drawn to 
the necessity of having bow and stern screws from the danger 
attending the use of the <7 | steamers now employed, that danger 
being increased by making the safety of the ship dependent on a 


vessel, the Scandinavian, while Table No, 8 shows the results 
attained with H.M.S, Druid. . With the former vessel it was 
found that the speed attained while using the Griffith four- 


Minotaur, Agincourt, and Bellerophon. 
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ingle set of machinery, an arrangement also that increases the 
difficulty of constructing machinery, owing to the immense cast- 
ings and forgings necessary to develope the great engine power de- 
manded to secure high speed. The opponents of the shield-tube 
aver that while the screw has less chance of becoming fouled, 
should it become fouled it would be infinitely more 
difficult to clear than an uncovered screw. As regards the 
use of the tunnel as a water feeder to the screw, Mr. Griffiths 
cites the case of the Dwarf, which, with a speed at first of about 
9 knots, was subsequently reduced to about 3} by planking up the 
after run of the vessel; this result he attributes solely to the 
circumstance that the alteration of lines obstructed the flow of 
water to the screw. 

In a second paper, Mr. Griffiths stated that, in the course of 
experiments with a model, he found that when he divided the 
power and applied one-half to the stern and another to the bow 
screw, each screw being enclosed within a tunnel, the speed of the 
model was increased nearly as the square root of the power, but 
when the power was doubled alone on the bow or stern screw, 
then the increase of speed was only as the cube root of the power. 
The way Mr. Griffiths accounts for this is that a better water 
“ey ee the screw. 

ving said so much of a particular and im 





Ha : t innovation in 
existing practice in screw propulsion, the author will now proceed 
to —s little about the nature of that practice, as carried out by 
the best firms in the present day. The diagrams illustrate a 
somewhat singular diversity of practice amongst engineers, the 
various screws varying greatly from each other, both in 
the shape and proportion of their blades and the number of blades 
forming each. 

Diagram No. 3 illustrates a three-bladed screw, fitted to 
H.M.S. Lapwing by Messrs. Rennie. The diameter of this screw 
is ft. Gin,, the pitch varying from 9ft. Gin. to 13ft. Gin. This 
screw isa fair example of a Griffiths three-bladed propeller, and 
was designed to comply with those conditiona discovered by 
Mr. Griffiths as regulating the most efficient action of his propeller. 
It has a boss, which tapers outwards, and the blades are slightly 
curved forward, the pitch of the screw is uniform. The nominal 
horse-power of the Lapwing’s engines was 80, the indicated power 
502, or 6°25 times the nominal ; the diameter of the propeller was 
34 times that of the boss. 


Diagram No. 4 illustratesa double two-bladed Mangin screw, fitted | 


to H.M.S. Bullfinch. It is 7ft. Sin. in diameter, pitch uniform, 
nominal horse-power of engines, 80; indicated horse-power, 458°5 ; 
or about 5} the nominal. This form of screw is frequently made 
with a varying pitch, and is also made as shown in diagram No. 5, 
which is a more modern form than that of the screw of the Bull- 
finch. In February, 1868, H.M.S. Blanche was officially tried, 
being fitted with a in screw ; diameter, 14ft. 7in.; pitch of the 
leading mee of the blade, 15ft. 7in., and of the trailing portion 
17ft. ; the mean length of blade on keel line being 12ft. The 
speed of the ship was 13°631 knots an hour, the screw making 88} 
revolutions with full boiler power; half boiler power gave 11°78 
knots. The official report stated that the use of power created 
a heavy thumping action upon the ship’s stern, the same action 
being very marked during comparative trials with the Shannon 
about ten years ago. 

No. 6 illustrates a common two-bladed screw. by Meesrs. 
James Watt and Co., 16ft. in diameter, and 20ft. pitch ; length of 
blade on keel line, 3ft. 4in.; indicated horse-power of engines, 458, 
A — of this kind, provided with - lifting .gear, was fitted to 
H.M. troopship Simoom. 

D m No. 7 illustrates a two-bladed Griffiths propeller fitted 
to H.M.S. Collingwood ‘by. Messrs. Rennie. The author is not in 
possession of any particulars of ‘its performance. 

7 No. 8 represents a six-bladed screw having a diameter 
of 15ft. 9in., and a pitch varying from 17ft. 6in. to 21ft. Gin., 
fitted to the E Government steamer Charkieh, and the 
theory of its action was, that by ——s the surface of the 
blades into many parts, a greater uniformity of action results ; but 
comparative experiments. with this and a three-bladed screw 
demonstrates that little advantage rested with either. The first- 

screw was used from Malta to Alexandria ; the latter screw 
was used from Venice to Alexandria, and the hourly consumption 
of coal was 34 cwt. 0 qr. 9 lb.; mean sj 10°69 knots, 

Trials of the Charkieh with a six-bladed’ propeller and a three- 
bladed propeller :— 


Kind of screw Consumption of coal per hour. Mean speed, 


6 bladed ,.. 33 ewt. 3qr.151b. ... ... 10°65 knots, 
3 bladed ... 34 cwt. Ogr. 9 Ib. 10°69 knots, 


The six-bladed propeller, however, caused the least vibration. 

The following table shows the com tive particulars of 
this vessel with a six-bladed propeller and those of the steamship 
Ruahine :— 

A Charkieh and Ruahine. 
Sanson 
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Diagram 10 illustrates the propeller of the latter vessel. Diagram 
No. 9 represents the two-bladed Griffiths screw fitted by Messrs. 
Maudslay to H.M.S. Lord Warden and Lord Clyde, which are 
sister ships. The diameter of the scrows is 23ft.; mean pitch, 
23ft. 6in., varying from 21ft. to 26ft.; the indicated horse-power 
of the engines is 6705; number of screw revolutions, 63°3; speed 
of ship, 13°49 ; Corman, 9000 tons. 

The following table shows the relative performances of H.M.S.’s 
Minotaur, Agincourt, and Bellerophon. 

The next propeller to which the author would direct attention 
is the Lowe-Vansittart, and Tabie No. 7 shows the performance of 


this screw as contrasted with the Griffiths, fitted to the same 





bladed screw, diagram No. 10a, was 11} knots, while with the 
Vansittart screw, diagram No. 108, the speed was twelve knots, 
the indicated horse-power being equal in both cases. Each screw 
had four blades and was 25ft. pitch. 


VANSITTART TABLE. 


SS. Scandinavica, Liverpool to Montreal and back.—Registere’ Tonnage, iS11. 
Ronee EEL B. .oc..<c «0 0 00 400 Pes 400 
Indicated ditto, average.. .. .. 1800 ae 1800 
Number of revolutions .. .. .. i4 os 474 
Steam pressure... .. .. .. .. 30 Ib. Pes 30 Ib. 
Average speed, knots .. .. .. 11} éo 12 
La pall ce cc ce SCONES ce 5875 tons 
Diameter of propeller .. .. .. 18ft. ee 18ft. 

Pitch of ditto ° ee 25ft. os 25ft. 


Description of ditto .. 
Number of blades, steel .. 
H.M.S. Druid, 350-H.P. 


2ort. 
Griffiths .. Lowe-Vansittart 
4 ° 4 


Immersed mid-section, in square feet .. 413°3 - 413°3 
Revolutions - minute,mean .. .. 96°8 $5 95°03 
Indicated H.P. .. .. «2 «. «+. +. 237374 -- 37878 
Speed of ship, knots .. .. .. .. .. 12°986 - 13°064 
Speed 3 x mid-section, I-H. P. oo 06 381°3 =e 403°0 
Description of propeller <o Griffiths .. Lowe-Vansit. 
801 


Slip percent... . 


ae ee ee. ae On 10°37 
. 2, gunmetal 


Number of blades.. =<. a 2 - 2, gt 
Henrietta Vansittart 

Place of trial, Maplin Sands, on measured mile, by order of the 
Admiralty, December, 1869. 

A trial was made in Stokes Bay with H.M.’s gunboat Fancy, to 
test the Vansittart and the common screw, and it was observed 
that there was an almost total absence of vibration when the former 
was used. The reversing of the propeller backed the boat ina 
verfectly straight line. The common screw is shown at diagram 
No. 11, and the Vansittart screw is shown on diagram No. 12, 
while Table No. 9 gives particulars of both. 


Trial of H.M.S. Faney with the Lowe-Vansittart propeller, made on the 24th 
June, 1868, against the common serew manufactured by Messrs. Penn. 
pees Common screw Lowe-Vansittar' 
Description of propeller... { ry percent s in —" ave 
Where tried .. .. .. Portsmouth 
Draugnt of water forward oft, Sin. 
‘s oe ee Tft. lin. 
\rea of mid-section, immersed i:4 square feet 
Steam pressure in boilers .. 401b 
Mean pressure in cylinders .. 35°39 “* 7°69 
Mean revolutions per minute 180"19 ee 153°3 
Indicated horse-power .. .. 14 ée 176 
Speed on measured mile, mean 
i Cr ee ae 79 oe 79 
Duty performed, or speed 3 x 
mid-section, I. H.P. . 3475 ar 3778 
Diameter of propelier .. .. 6ft. oft. 
Pitch of ditto. .. .. «. +» 6ft. ee 7ft. lin: 
Remarks as to vibration... Considerable Very slight 


Diagram 13 illustrates a propeller designed by Captain Kothwell, 
of the Cunard steamship Parthia. His object was to reduce the 
vacuum or back drag, and to give greater strength and efficiency to 
the blades without adding to the weight. To attain this 
end, the propeller was arranged as shown, a small blade 
being placed partly behind the larger one, and set a little coarser, 
both blades being set so that tho taniien edge of the rear blade 
and the rear edge of the large or pce blade are parallel with 
the line of shaft, both blades being curved, the large one convexed 
aft, the small one convexed forwards, both peripheries’ being 
connected. This form of blade cannot be broken, it is.claimed, by 
a sea striking it. The rear blade receives a clean thread of water 
and throws it off with the same velocity as the leading blade, thus 
destroying the back drag or vacuum of the large blade and reducing 
it to what would be found behind the small or rear blade. 


tially preventing thewater from fouling eof 
the Pade, as the bladelet could be made to bolt on to e blade, 


thus saving a new propeller, as some ships wear a P r very 
— from that cause. Captain Rothwell says :—‘‘I have great 
aith in it reducing the vibration, on account of its peculiar construc- 


tion, nae in a volume of a _—— this being the cared 
cause of vibration in ships prope y the screw; a ship 

a heavy sea, as her a falls the descending blade Pd py om don 
resistance op to it, while the opposite or ascending blade had its 
burden greatly lightened, causing the pressure of propulsion to be so 
unequal that if there is the least chance of looseness in the stern 
gland, or the shafting or bearing blocks not very firm, the result is 
great vibration, independent of what may be caused by the engine 
racing when the screw rises out of the water. In respect of the 
action of the propeller on the helm, with a right-handed screw, 

steaming full speed, most ships carry a little starboard helm. If 
one of such ships were to have her engines suddenly stopped and 
reversed full speed astern, the helm being placed amidships, then 
her stern will incline to starboard, I have always noticed that 
ships with a long fore-gripe turn very badly either way, and when 
moving either ahead or astern.” ; 

The next propeller for notice is that of Dr. Collis Browne, shown 
in diagram No. 14. It appears to be a right and left-handed 
screw, but it is not so, as the four blades really represent the 
action of but two, asit will be seen that one of either pair of blades 
is one portion of the same spiral as that of its companion. The 

rformances of this propeller on board the Galatea, Trinity-house 

unch, were such that the same work was done by it by 60 lb. 
of coal per hour as was done by a Griffiths screw with a con- 
sumption of 80 lb. per hour. 

Diagram No, 15 shows an arrangement for employing a sup- 
plemental screw to assist in steering a ship. Three mitre wheels 
transmit the motion of the main shaft to the supplemental screw 
mounted within the rudder. From the mode of arrangement it 
will be seen that the rudder has perfectly independent action, 
while at the same time the action of its contained screw is to force 
aside the ship’s stern either to port or starboard. Itis the invention 
of Mons. Victor Lutschaunig, Professor of Naval Architecture to 
the Imperial Academy at Trieste. He read a short paper on the 
subject before the Institution of Naval Architects in March of last 
year. In it he stated that the idea of swivelling the propeller of a 
ship in order to make it serve also as a means of steering dates back 
to the year 1862, but that the practical difficulties of working the 
scheme with e ships were such as rendered that idea utterly 
impracticable, He therefore devised his scheme by which the main 
propeller is left to fulfil its legitimate functions, another indepen- 
dent scréw being added for steering es, He further stated 
that his scheme was applicable to- rudders, but that 
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they would no longer be requisite where his plan was adopted 
with his supplemental screw, it being preferable to balanced rudders ; 
that critics of his = have suggested universal joints instead of 
toothed gear, but that his reply has been to them, first, that as it 
is expedient that the supplemental screw should revolve in a 
direction opposite to that of the main screw, toothed gear becomes 
a necessity; and secondly, that by the use of a universal joint the 
rudder could not be ahmed. The advantages claimed are 
great increase of steering power; the possibility of turning the 
vessel from her position of rest, with the first revolutions of the 
engines; from the use of two screws revolving in opposite 
d rections, the evil of a ship moving with a port or starboard 
helm is obviated; and that the rudder can be unshipped or shipped 
while the vessel is atloat, 

The author now invites the attention of bers to diagram 
No. 15a, which illustrates one of the most recent arrangements 
for feathering the blades of a screw. It is the invention of Mr. 
R. R. Bevis, of Messrs. Laird Bros., Birkenhead. The leading 
feature in the contrivance is that a portion of the shaft is hollow, 
and within is a rod riveted in the screw boss with upon the 
blade shanks, and united at the other with a screw collar on the 
shaft, and by this arrangement Mr. Bevis is enabled to feather 
the screw from the ine room—a matter of advantage in war 
ships, by placing all below the water line. The thing has been 
successfully tried in Mr, Brassey’s yacht, the Kathleen, and after 
twelve months’ service, was found in good order. 

Turning now from the forms and performances of screws in 
actual practice, the author invites the attention of the members of 
the Society to a different and more theoretical or experimental 
branch of screw propeller action, and he gives the following 
abstract of certain experiments instituted by Professor Osborne 
Reynolds, to rane a 2 the causes of the phenomena of racing 
observable with the screw when at work. Ina pon read by Prof. 
Reynolds on this topic before the Institution of Naval Architects, in 
April, 1873, he remarks that the tendency which the screws of steam - 
ships have under some circumstances to lose their hold of the 
water, appears to have its causes enveloped in mystery, for 
although the circumstances under which this racing occurs are such 
as appear, prima facic, to afford an explanation of it as being 
due for instance to the pitching of the vessel, exposing the 
screw at certain intervals, yet a closer examination indicates that 
something more than this is requisite, the mere casual stripping of 
the screw being, in his opinion, not sufficient to account for the 
screw losing its hold of the water; citing asa proof of thisthe tendency 
that a screw displays to race in the smoothest water, if working 
against a great resistance, as when towing another vessel or even 
when starting its own. He states that his attention was attracted 
te this subject by the connection between the breakage or disturb- 
ance of the water surface, and the consequent admission of the 
air to the blades, He remarked that the screw never without 
getting air, and the admission of air was always followed by racing. 
With the view of sati himself on this subject he tried 
numerous experiments, one of which was made with a model 
fitted first with a screw of a small diameter, and which 
had about lin. of water covering, and. the other was with 
a larger ohe that had but fin. of covering. When the 
boat was held still the small screw did not race, whereas 
the large one did. In the opinion of the author, the tendency 
evinced by the thinly covered screw to race is due, not alone to the 
suction of the air, but also to the fact that any screw will race if 
it has not sufficient water to re-act upon, and as the resistance of 
the water must depend upon its solidity, so to speak, it follows that 
when a screw is near the surface of the water the column acting 
against the thrust of the screw becomes broken and the screw, 
losing resistance, races. ‘ 

In the end of March, 1874, Professor Reynolds read a paper 
before the Institute of Naval Architects on the effects of immer- 
sion on screw propellers, and he commented upon the results of two 
series of experiments-see Table No. 10 made by him with a 
model screw 2in. in diameter and caused to rotate by a spring. 


Professor Reynolds’ First Series of Experiments where same strength 
of spring was used. 





Number of Depth of Time taken 








experiment. | immersion. | to run down. Remarks. 
Seconds. 

: 1 19 Did not ract. 
. 2 19 Do. 
3 3 20 Do. 

4 . 20 Do. 
: 1 20 Do. 

6 § 20 Do. : f 
7 4 20 Raced a little at starting. 
- H 12 Raced. 

4 ts 2 Do. 

4 > 4 | Do. 

= 0 iz | Do. 

13 0 12 | Do. 

= —} | Do. 

” a ik ee Do. 











Professor Reynolds’ Experiments.—Second set, where a stronger 
spring than in last series was used, 


Depth of Time taken 





Number of 
experiment. immersion. to run down. Remarks. 
Seconds. 
1 3 10 Did not race. 
2 1 10 
3 yy ll Raced at starting. 
+ & ll Do. 
5 Vs 9 Raced intermittently. 
6 ts 9 Do. 
7 4 6 Raced. 
8 i 4 Do. 
9 | 0 4 Do. 
From the results of these experiments Professor Reynolds 


deduces that so long as the screw is not frothin, but working in 
solid water, the resistance is independent of the depth of immer- 
sion, and he calls attention to the point that when a boat is sta- 
tionary, there is a much greater chance of the screw drawing down 
air than when it is under way, illustrating his remarks by referring 
to observations made by him during a voyage on board the Palmyra, 
whose screw, although eight clear feet under water, frothed the 
water before there was “‘ way” got on the ship, but did not do so 
once the vessel was in motion. : 

In reference to the question of the immersion of screws raised 
here, the author would call the attention of members to 
No. 16, which shows Messrs. Harland and Wolf's arrangement 
fitted to the Britannic, intended to furnish a deep immersion by 
lowering the screw to an angle with the ship’s keel when in deep 
water, the connection with the age shaft being made with a some- 
what peculiar universal joint. en in shallow water the screw is 
raised so that the tip of the lower blade is above the keel, but at sea 
the screw is dro} The results obtained with this arrangement 
are said to be excellent, Q 

The author now proceeds to the consideration of the second 
portion of his subject, namely, the shafts and of screw 
propellers; about these he ventures to think there is still a 
good deal to be learned. The best form, as well as the best mode 
of fitting a shaft, which _ roy on a the = of 
engines exerting, it may be, -horse power, deserves ai jive 
consideration, more ad ly when it is remembered that the 
safety of much val property depends frequently on the 
trustworthiness of a screw shaft. The whole arrangement of 
these shafts involves some of the nicest questions of mechanical 
science. It is at all times a nice matter to centre truly a con- 
siderable length of pee even to a series of rigid supports, 

+ the difficulty is tly increased when, as on board a ship, the 
supports gre not rigid, but yield with each strain and “ work- 
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ing” of the vessel’s hull. The author will refer to one out of 
numerous examples of the failure—first of a screw, and then of a 
shaft—illustra‘ the importance of this question. This was the 
case of the Atrato, which sailed from Plymouth for Australia, with 
some hundreds of emigrants on board, on the 17th September, 
1872. Onthe 19th she returned with her screw broken. The 
damage was made good and she put to sea again, only to return 
again, however, about the 26th October with her shaft broken. 
Diagram No, 17 shows the general nature of the fracture. 
second mishap gave rise to a lengthy correspondence between 
Messrs. James Watt and Co., who made her machinery, and the 
Board of Trade. By order of the House of Commons this corre- 
spondence was printed. Subsequently the Board of Trade sent a 
circular to all its marine machinery surveyors—thirty-two in num- 
ber—requesting them to forward, in a tabulated form, the rules 
they adopted for calculating the diameters of screw shafts. This 
table, which can be seen in the printed report of the Board of 
Trade, gives respectively the names of ships, the makers of engines, 
diameters of the cylinders, length of stroke, steam pressure, 
diameter of shafting abaft of the crank, and-diameter of same as 
obtained by the rule the surveyor uses. Two columns of the table 
are bracketed together under the common head of, differences 
between diameters of existing shafting in the vessels named and 
the sizes obtained by the surveyor's formulw—the one column con- 
taining the amount less than existing shafting, and the other 
giving the amount greater than existing shafting in the respective 
vessels named. A list of thirty-eight ships was given. Some of 
the surveyors used respectively rules of their own, and of the re- 
mainder some used Rankine’s, some Molesworth’s, aad some 
Anderson’s rules. The table, No. 11, gives a few of the more 
striking examples selected from these figures. 
Atrato's Shaft. 


Actual yen of pon de ater ne) os 12 inches 

Proper eter as com! surveyors :— 
By Rankine’s rule.. .. ¥ oe . og es 187 ,, 
», Anderson's rule 184 ,, 
», Molesworth’s rule .. se 139 ,, 
», Caird and Company’s rule .. 134 ,, 
» Mr. J. Rose, Hull Surveyor 140 ,, 
» Mir. W. bynes | Cork is we tae, ba oe) PL oe 
»» Spencer's, used by Mr. Bipet, Liverpool Surv, 13°2_,, 
* a G. Carlisle, Leith Surveyor oe op ve BOS a 
» Mr. R. Taplin, Liverpeol Surveyor .. 133 ,, 
», Mr. Snowden, London Surveyor 139 ,, 





Particulars of the engi (comy 1) :-—Di ter of high- ure 
cylinder, S7in.; diameter of oe cylinder, 90in.; stroke, 4ft.; 
.; cut-off at about two-thirds stroke 


wessure of steam in boilers, 601 
In small cylinder. f 
The szes of shaft suitable for the Atrato’s engines, deduced by 
the various surveyors, were from jin. to about 3in. greater in 
diameter than the shaft which broke, and which was 12in. in 
diameter; hardly any two surveyors however, found the same dimen- 
sion. In the author's opinion, the probable causes of the fracture of 
shafts and propellers is due, in a great measure, to the almost 
total absence of any adequate torsional elasticity between the pro- 
peller and the engines. Hence, when the screw makes some 
revolutions out of the water, or it draws down air, then the 
engines race, and afterwards the screw may become suddenly and 
deeply submerged, throwing an abrupt strain on the cranks, 
causing the ship to tremble fore and aft, and some weak point in 
the shaft proba! iy gives way, leaving the ship a helpless log upon 
the waves. In the author's opinion, two remedies present them- 
selves for this evil; the one offering the prospect of greatly 
reducing the chances of fractures taking place, and the other of 
repairing such fractures when they do come. The former method 
is to provide some elastic or flexible arrangement between the 
screw and the engines, so that each could have some movement 
independently of the other. Common sense dictates this, for the 
engine is subjected to one set of strains and the screw to another 
entirely different set, and these two are seldom or never in unison. 
Hence there are times when something between the two must give 
way, whereas, by allowing a little independent motion to the 
screw, the shocks and strains now so destructive would be avoided. 
The introduction of worsional elasticity alone is not enough ; 
some longitudinal elasticity as well is wanted. The diagrams Nos. 
18, 19, 20, and 21 illustrate arrangements invented by the author 
some years ago, to provide torsional and longitudinal elasticity. 
The torsional is provided for by the cage of flexible blades between the 
two discs—see fig. 18. The longitudinal elasticity is provided by 
arranging the thrust block in a pair of guides T T, in which it can 
slide and bring the buffers P P to bear against the springs 8 ; while 
to provide against any violent recoil, the two air cylinders shown at 
R are bolted at the stern or aft ends of the guides, and in these are 
pistons packed with cup leathers in such a way that no obstruction 
1s interposed to the forward or thrust motion of the shaft. If a 
sudden stoppage or reversal of the engines takes place, then no 
violent recoil can occur, because the pistons encounter a cushion of 
air, and they can only recede as the air escapes through the two 
air cocks shown on the aft ends of the cylinders, and these are so 
designed as to have a leakage space, so that the engineer can never 
perfectly close them, though he can regulate the degree of rapidity 
with which the air can escape. Diagram No. 19 shows a simpler 
lan of providing torsional elasticity than the foregoing, and is 
intended for steam launches and other small craft. It consists in 
forming an intermediate portion of the shaft of a single broad steel 
blade, which affords considerable torsional elasticity. The longi- 
tudinal elasticity is provided for by making a square box-end on 
the one part of the shaft, and a corresponding square end to fit it 
on the other part of the shaft; this latter bears against a buffer 
spring within the box ; a sectional view is shown on di No. 
19, Diagram No, 22 illustrates a coupling invented by ir. F, H. 
Varley and Mr. E. Furness to secure.the same end. It consists of 
a box, into which is closely, but fitted, a of or 
block, the one end of whieh is a = lane, while the other, or 
outer end, is shaped as a spiral. e box A in which it works is 
secured to one length of shafting, while to the corresponding 1 
is fixed the boss B, which has a Se em the extremity of which 
has a spiral matching that on C. If undue strain comes on the 
shaft the spival faces slip, and the block C is forced up against a 
reservoir of oil, water, or air ; or else an elastic india-ru cushion 
is tenors, The device is intended either for screw or for factory 


shafts. 

That the principle of such arrangements as have just been 
described is sound has been demonstrated under severe test, and 
with great success. Mr. Jeremiah Head, of Middlesbrough, has 
invented, and successfully applied, an arrangement for introducing 
torsional elasticity to prevent shock in reversing rolling mills. The 
arrangement consists in introducing cantilever springs, which are 
secured at their inner ends to a loose sleeve or box on the mill 
shaft, while their outer ends engage in projections on the wheels, 
so that when the clutch is shifted to reverse the movement, the 
motion is imparted, not stiff and rigid studs, but through 
these, so to speak, flexible spokes. 

As to the repair of shafts while at sea, the author is of opinion 
that if shafts were made of an oval section instead of a circular 
one, they could be more easily repaired. Some misapprehension 
seems to exist as to the author’s meaning in advocating the use of 
oval shafts, many persons supposing that he seeks to effect the 
rotation of an oval shaft in a bearing, which is an obvious absurdity. 
The author only proposes that shafts should be oval between the 

ings, having proper journals at suitable points; oval shafts 
when broken could be clamped without the need of cutting key- 
ways or drilling holes in the shaft, as an oval cannot 
rotate in the clamps, and because shafts break in the journal 
necks, he suggests that the entire shaft should be oval, and 
where a bearing is necessary, to put a steel sleeve—see 
diagram, Fig. 21—fitting the shaft, and having a circular outer 
face which may rotate in the bearing, when, if torsion break 
the shaft in the sleeve, the latter will transmit the strain. Several 
months ago a proposition for effecting the repair at sea of broken 
shafts was brought before the public by Mr, Cromwell Varley, The 





a aes as a method = bolting and ke 4 J 
coupli x over the fracture, the weak point of the scheme being 
Eel orca, oe flat places, must be cut on the shaft to prevent 
its rotating within the box without transmi' any 

strain or power, which causes erous delay at sea in heavy 
weather, About December, 1872, the author a to place 
an ordinary coupling box on every length of shaft when first 
made, to run loosely on the shaft ; and when a fracture took place 
this box was to be slid over the fracture, keyed and bolted up, 
making at least a good patch. 

Diagram No. 23 illustrates a coupling invented by Mr. John G. 
Winton, of Edinburgh, for repairing broken shafts. He remarked 
ina pager eens before the Royal Scottish Society of Arts, that as 
screw ‘ts are usually fitted just as they come from the steam 
hammer, the repairing coupling cannot be properly fitted. He 
allows an hour and a-half as the extreme limit of time for repair- 
ing a fracture on board a ship in a heavy sea-way. He ye 
two different couplings, the one resembling Varley’s, the other 
being represented in the diagram. The former was to be made 


in halves, and strongly bolted together, so tightly as to bind the | 


shaft sufficiently to take a part of the torsional strain, while cupped 
set screws, biting into the shaft, took the rest. The coupling in 
the diagram, and which docs not come at all in contact with the 
shaft, depending entirely on the set screws, is the second scheme. 

in reference to the strength of screw shafts, it may not be out 
of place to give the opinion of a gentl 
Colonel Clay, of the Birkenhead Forge Com , States that it is 
at present difficult to obtain first-cla+s material for heavy shafting, 
a fact in a great measure due to modern methods of making and 
refining iron, the use of raw coal, combined with a hot blast, con- 
tributing to this. The Jeddo was, some years ago, very unlucky, 
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the pieces of a | 


n of large experience. | 


TABLE 12.—Crank Shafts Broken at Sea. 


breaking two shafts in quick succession. A Krupp steel one was 
| then tried, but it only lasted a few weeks, and was found by subse- 
quent test to be too “‘ steely” and brittle. A puddled steel one, 
supplied by Col. Clay, was next fitted, which well. 

An in ing example of what may be done by a skilful 
engineer under difficulties is supplied by the following case :- The 
Ethio ia, a first-class Atlantic steamer, quite recently broke her 
| shaft, on her voyage to New York, when about 1500 miles from 

port, the fracture was repaired at sea in the manner shown in 
| the diagram No. 24, The shaft is l5in. in diameter, and the 
| fracture wasa simple one. The broken parts were 


| raised by jack screws, the smoothed, and a 4in. hole bored 
| through the opposing into which a bolt was tightly 
| fitted. Four steel drivers 4in. long, 1}in. broad, and fin. thick, 


| were sunk into the shaft, flush with its surface, just across the 
| line of fracture. The whole was then tightly clamped by 
| hoops bolted on the shaft. The vessel prosecuted her voyage 
safely to New York, and is to come home as she is for repairs, the 
| shaft being considered reliable for the voyage. The repairs occupied 
eight and a-half days, working night and day. Of course this 
| could not have been done in heavy weather. _ 
Theauthor’s scheme for repairing broken shafts is shown on diagram 


No, 21, and No. 21a shows an oval shaft with a separate steel 
journal neck; this latter receives no torsion till the shaft fail within 


it, when it at once transmits the power past the fracture. Di 
| Nos. 12and 13 are tables of fractured and defective shafts. e one 
table No. 12 gives particulars of shafts actually broken at sea, and 
| the ages, mileage and materials are all given, as well as the place 
and description of fracture, Table No. 13 gives similar particulars 
of shafts found on examination to be faulty, and therefore con- 
demned. 
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| Ib. in. j years 
1), 40X40 | ‘ , 
25 9 48 | 430 7 After crank fore-arm 33,600 235,200 Iron [Steaming with one engine, and got into port. 
| 
| 30 
2) 4545 | : 
| ——| 2% 93 54 | 540 8 After crank after-arm | 36,000 238,300 Iron - forty miles into port; paid a salvage 
| sé | } claim. 
| 
‘ 38X38 | . . 
-| 8} 65 | 275 no After crank pin 25,000 lron Able to work cngincs slowly, so got into port. 
30 date 
4 4040 | xoy 
amas | 9} 40 | 250 Close inside crank 22,000 Iron = |Straight shaft, cranks overhang driving wheel in 
42 | up journal . centre; this ship very heavy on ber shafts, 
breaking them generally close inside cranks. 
She broke her shaft and crank pins several 
times, but it is so many yeas since that I 
cannot give any particulars. The engines now 
5 409040 | | broken up ; always Ta on without assistance. 
20 sh 7 120 7 After crank arm 21,000 147,000 Iron |Towed 500 miles; paid salvage claim. 
oe 
G 23x % j 
60 a 664-420 6 Fore crank arm 25,000 150,000 Pa Broke in pilot water, so only engaged a tug. 
WO stee 
TABLE 13.—-Crank Shafts which have shown Defects, but not Broken, having been Changed in Time. 
Ne 3 SER a in =) 
1 36X36 . 
—| @ s O44 300 5 22,000) 110,000 Serap (No information. 
30 iron 
2) 31X58 
65 s 57 28 ‘ After crank arm .. | 22,0.0) 110,000 Bessemer |Still at work with strap on, cracked across round 
30 | steel | the fillet of crank pin. 
3] 38x76 
60 12 iT 888 4 Fore crank pin 22,000} 88,000 Puddled |Cracked around fillet, put in 4in. bolt through, 
36 steel and ran it some months, but eventually took it 
| out, retaining it as spare. 
4) 32x60 | 
70 | 10 57 590 | 4} Fore arm of after | $2,000] 136,000 Bessemer/Cracked about midway between the crank pin 
33 Gp ... ow of steel and the shaft. 
5} 3260 | : 
70 | 10 sy om | 4 Across fore crank | 34,000} 136,000 Serap /|Cracked across fillet, but only about one-third 
33 | pin .. oo. be I iron the circumference of the pin between the 
| | jaws. 
6) 40x72 | . 
-—— i! 76 |113 | 58 | 1030 13 Second fore bearing, | 52,000} 90,000 Scrap /Turned the shaft round, so that the defective 
42 | oblique crack.. .. | iron bearing had no work todo. Carried as spare. 
7| 24x48 
—-| 70 Ss | 6 350 4 Both centre bearings, | 25,600] 102,400 Scrap |Heated the shaft, and cut into it, and found the 
30 longitudinal .. .. iron defect to extend a very long way into shaft, 
| Of course, condemned at once. 
8} 32x60 
70 | 10 18 610 2 Second fore bearing, | 36,000) 72,000 Scrap |Not unserviceable, carried as spare. 
33 longitudinal .. iron 
9) 32x60 
70 | 10 57 590 2} Second fore bearing, | 35,000} 96,250 Scrap Not unserviceable, carried as spare, 
33 longitudinal .. .. | iron 
10/234 X57 
70 | 103 57 700 2} Second fore bearing, | 45,000) 101,250 Scrap Not unserviceable, carried as spare, 
transverse crack .. iron 
11] 47x90 
65 | 14} 47 | «1710 we After main bearing, | 48,000} 48,000 Scrap [Not unserviceable, carried as spare. This will 
50 | longitudinal .,.. | iron reverse, so that the defect is at fore part. 
12) 35x68 | | . 
65 | 1} 48 900 | 3 After main bearing, | 36,666) 110,000 Scrap {Not unserviceable, carried as spare. This shaft 
42 longitudinal .. .. iron is reversible, so that the defect goes forward. 
| | 
13] 44x78 } } | . 
75 | | St | 1400 ee After crank fillet; — 84,280 Scrap [Thisis a faggot mark, running lengthwise of the 
42 journal ~ © iron | bearing, and nearly straight through crank web, 
but the shaft is made to reverse, so it is still as 
| good as a new shaft when turned round end for 
| end. 
! | 

















Hull, 19th August, 1875. 


The data were collected by Mr. Cameron, of the Wilson line of 
steamers, during his professional career. 

In conclusion the author desires to summarise the foregoing 
paper by observing that the question of screw propulsion 
appears to him to depend, so far as the screw itself is 
concerned, not so much upon any particular form or num- 
ber of blades fitted to any given propeller, as to the due 
adaptation of them to the lines of the particular vessels being 
fitted ; that itis a mistake, and causes much needless complication 
of a subject already difficult, to confound or mix up the economical 
performance of engines with that of screws; that the performance 
of a screw cannot be measured truly without taking account of 
the form of hull it acts upon, that the mere measurement of the 
excellence of hull, engines, and screw cannot be alone determined 
on the basis of the quantity of coal burnt per mile, but that the pro- 
portion of dead weight to paying load and also the maintenance 
cost must be taken account of, Propellers with more than two 


JOHN GEO, CAMERON, Managing Engineer, Wilson Line. 


blades appear to cause the least vibration, and to some extent give 
a ship a greater margin of safety than the two-bladed screw, because 
each additional blade is an increased reserve. The author also— 
while admitting that great progress has heretofore been made in the 
development of the system of propelling vessels by means of the 
screw—is of opinion that there are still points of obscurity that 
need to be cleared up. 








Sourn KEnstneTon Musrum.—Visitors during the week ending 
Nov, 6th: — On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 9833; mercantile marine and other 
collections, 1034. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 4 p.m., Museum, 1831; mercantile 
marine and other collections, 64. Total, 11,133. Average of 

ing week in former To 12,175, Total from the 
Museym, 14,653,388, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter dem Linden. 
VIENN A.—Messrs. Geroip and Co. 

LEIPSI“.—A. Twiermever, Book: 4 

NEW YORK —Witimer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


In consequence of the General Postal Union, which came into 
eet on the 1st of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 

Copies may be had, if preferred, at increased rates. 

Remittance by Post-ojice Order.—Argentine Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, E t, France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portuyal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ion Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s, Borneo, £2 5s. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our sgthon pce oe shai erg 
*,* In order to avoid trouble and confusion, we find it necessary to 
that of inquiry 





inform correspondents letters addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. ie stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be of communications which do not comply with 
these instructions. 

*,* All letters intended for ae ene THE ENGINEER, or contain- 


questions, must be accompan the and address 
ac ie, pd pret thew Sor publication, bus as @ proof ¢ 


good faith, No notice whatever will be taken of anonymous 
communications. 

G. 8. —As the Vanguard lies some miles from shore, your proposal te raise her 
by working from the land with chains and hydraulic rams does not apply 
to her case, 

J. H. K.—There is no particular time Jixed for sending in papers, but the 
earlier the better. You can obtain full instructions by addressing, the 
Secretary, 25, Great George-street, Westminster. 

H. F. W.—It us useless to suggest modifications of the cord system, which is 
so radically bad that no possible alteration in the mode of jitting would 
render it reliable as a means of communicating in railway trains. 

T. C.—The larger the exhaust pipe the less will be the back pressure, other 
things being equal. If the exhaust in the engine you speak of is only as 
large as the steam pipe then it is too small, or the steam pipe ws too large. 
It is sometinnes @ matter of convenience to use the same piping all through, 
however, as no loss ws incurred by making the steam pipe larger than 
necessary. 

F. H. B.—The arrangement of bevel gearing you show will work very well if 
it is properly made and jitted. The collars on the shafts would be much 
better if made square than of the V-shape, as shown in your sketch. As you 
do not give the power to be transmitted, we are, of course, unable to say 
whether your gear is strong enough. As regards its arrangement, that is 
quite satisfactory. 

F. G. M. 8.—There are some very good points about your permanent way. We 
are by no means certain, however, that you could support a patent Jor it. 
What you propose to effect with your cast iron chair has been proposed a 
hundred times probably, and s0 many different forms of chair have 
been used for the purpose that we hesitate to say that yours isnew. As 
shown in your sketch, the chairs are 30 heavy that there would be no 
elasticity. You will jind it so difficult to get anything new in permanent 
way adopted, that unless you have a great deal of interest, money, and spare 
time at your disposal, we advise you to proceed no further in the matter. 

8. 5S. -Jn many districts forgings are made with wetted small coal without 
any admixture of clay whatever, and we would advise you to try working in 
that way. As to the clay to which you refer, there is nothing peculiar 
about it. It is a common brick clay, but we believe a secret is made 
where none exists. You cannot expect to succeed with a new fuel at first. 
Make a trial with the wetted coal alone. If that does not succeed, mix some 
of the most bituminous or soft coal you can get with the anthracite, and try 
again. As we have not seen the coals you are using, and do not know what 
your arrangements for blast, dc., ave, it is difficult to advise you. Write 
again, 

MILAN STEEL. 
(To the Editor of The Bagineer.) 
Sir,—Will you, or some of your correspondents, kindly inform me 
where Milan steel can be had, and also give me the name of one or two 


good makers ? P.R. 
Birmingham, Nov. 10th. 





MATCH-MAKING MACHINERY. 
(To the Editor of The Bngweer.) 

Sin,—Can any correspondent tell me who are the manufacturers of 
the machines used in the manufacture of paraffine matches, both for 
splitting the wood and filling the frames for dipping ’ J. 

83, Liquorpond-street, Boston, Nov. 5th, 1875. 





COLLED SPRINGS. 
(To the Bditor of The Bagineer.) 
eae PE bene any of ~ of 8 ings - _ coatiore canbe state if it is 
= to procure coi. eprings wing $ to be 
lical external diamet of coil Sin) 
it each other, uot to 


like thove of a Salter’s b 

of spring when compressed, the coils butting agains 

exceed 3ft., and to less if possible; the whole ay te of the spring 
when expanded tobe 15ft. The load to be carried by spring is about 
2cwt., and the resistance of the spring should increase as little as possible 
during compression. The section of the bar of which the spring is com- 
posed is immaterial. It may be round, square, or flat. 

London, Nov. 8th. —_——- 





SUBSCRIPTIONS. 


Half-yearly (including double number) L. 
Yearly (ineluding two double numbers) .. 
Uf credit occur, an extra charge of two shillings and sixpence per annum wi 
be made. ee eee oad teloae cheee ”- 
Cloth Cases for binding Tax Exorxger Volume, price 23. 6d. each 
The following Vol Tus Encmerr be price 18s. each. —Vols 
&) 0, 14,24, 35, 26, 38 Beha 





*, Letters relating to advertisements and the publishing 
* pa are to be addressed to the Publisher, Mr. George 
letters to be addressed to the Editor of Tax Enctwerr, 163, Strand. 
—_—_————— 
MEETINGS NEXT WEEE. 


is IxstiTUTION oF CrviL Enorneers.—Tuesday, November 16th, at 8 p.m. : 
On the Pn Transmission ef Telegrams,” by R. 8. Culley, 


eumatic 
M.LC.E.,, and R. Sabine, A.1.0.E. 

CLeveLanp InstiTvTion oF EncingErs.—The first meeting of the 
will be held in the Hall of the Literary and Philosophical Society, 








Railway Crossing, Middlesbrough, on Monday ev , November 15th, 
at 7.45 pm. Business: Discussion “On the In uction of Vertical 
Blo into Cleveland,” polng Paper read at the April meeting 
of last session, by Mr. Jno. Gjers, Mi: brough, Discussion “On the 
Future of Cleveland in Relation to the Iron Trade of the World,” being 

per read at the April meeting cf last session, by Mr. J. 8 Jeans, 

arlington, P; “ On Blowing Engines and Boilers for Blast Furnaces,” 
by Mr. A. C. Hill, Coatham. 

Tae MereorovocicaL Sociery.—On Wednesday, November 17th, at 
7p.m., the following pa: will be read: “Some on the 
Reduction of Barometric , With aform of Table for Combining 
the Corrections of Index-error, rae, and Altitude,” by William 
Marriott. ‘“‘On a Continuous Self-registering Thermometer,” by W. 
Harrison Cri: “On a Self-regulating Atmometer,” by Samuel H. 
Miller, F.R.A.S. Mr. R. H. Scott, F.R.8., will exhibit a complete set of 
instruments with thermometer screen, &c., as used at Russian 
Meteorological Stations ; and Lamont’s atmometer. 

CuemicaL Sociery.—Thursday, November 18th, at 8 p.m.: “ On Ethyl 
Phenyl Acetylene,” by T. M. Morgan. ‘On the Presence of Liquid 
Carbon Dioxide in Quartz Cavities,” by W. N. Hartley. Addendum to 
the paper entitled, ‘“‘ Monthly Analytical Examination of the Harrogate 
Spas. 1872,” by R. H. Davies. ‘“‘On Certain Bismuth Compounds,” by 

. M. Pattison Muir. ‘‘ On the Formation of Coumarins, Coumaric, and 
other similar Acids,” by W. H. Perkin. Communications from the 
laboratory of the London Institution: ‘‘On the Action of Potassic 
Sulphite on the Haloid Derivatives of Phenol.” Note *‘On the Action of 
Nitric Acid on Tribromo Phenol,” by H. E. Armstrong. ‘‘ On Narcotine 
Cotarnine, and Hydro-Cotarnine,” by G. A. Beckett and Dr. Wright. 
“On the Decomposition of Alcohol and its Homologues by the Joint 
ag 4 Aluminium and its Halogen C ds,” by Dr. Gladstone and 

r. 
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THE CASTALIA, 

WE learn from the report of the English Channel Steam 
Ship Company that the Castalia is a success. This state- 
ment must, however, be taken with certain limitations. 
The ship is so far popular, that during the few months she 
has been running he has attracted a great deal of the 
passenger traffic ‘between England and France, having 
carried, we believe, about 6000 ngers. Opinions have 
been very freely expressed concerning the ship; and dozens 
of letters have appeared in our daily contemporaries, the 
writers, almost without exception, bearing testimony to 
the fact that she is the most comfortable boat that has 
ever plied between Dover and Calais. This is, perhaps, 
not saying much. It is more to the point that few are 
sea-sick on board her, even in very rough weather.* On the 
whole, we are disposed to with her proprietors, that 
the Castalia has fairly settled what a Channel steamer 
should be. In this sense, then, Captain Dicey’s ship is a 
success ; but, unfortunately, she is not a commercial suc- 
cess. The continual alterations rendered necessary by the 
imperfect character of her machinery have cost a great deal 
of money. Her enforced idleness from the same cause 
during a long period, has swelled the bill, so that as she 
stands she must be regarded as a costly ship. Worst of all, 
she does not carry passengers enough to make her trips 
pay; and we believe that at present her earnings do not 
cover her expenditure. The truth is that she has one 
primary, and it is to be feared irremediable, defect—she is 
desperately slow. So slow, that if she starts from Calais 
when the Paris train comes in, she is certain to be late for 
the train on this side for London, and the passengers have 
to wait at Dover for another train. If only this defect 
could be overcome, however, it appears that the Castalia 
would enjoy more passenger traffic than she could accom- 
modate. ‘The ship is practically, although not absolutely, 
the first of her kind, and it was hardly to be expected 
that she should be perfect in every respect. But Captain 
Dicey has proved that gers can be carried with 
comfort and certainty, although at a slow speed, across that 
terrible 20 miles of sea which have hitherto been the terror 
of bad sailors. He has done enough to demonstrate that 
his ship is right in principle so far ; and it is to be hoped 
that the experiment will not be suffered to end at the pre- 
sent stage, but that efforts will be made to improve the 
speed of the Castalia, and to put another and better boat 
of the same type upon the station. No improvement can 
be anticipated, however, unless great care is taken to 
— the lesson which experience with the Castalia has 
taught. 

From the first it was seen that unusual difficulty would 
be experienced in propelling a twin-ship at a high speed 
through the water. Mr. Froude’s researches have gone far 
to prove that almost the entire resistance offered to sharp 
ships producing few eddies is due to skin friction; but 
the Castalia has a wetted surface equal in area to twice 
that of a single ship of her given tonnage. Her resist- 
ance, therefore, must be equal, as regards skin friction, 
to at least double that of a single re The Castalia, we 
wt remind our readers, consists of two distinct hulls, 
each 290ft. long by 17ft. beam. The intervening space is 
27ft. wide, and the hulls are united above by a deck 183ft. 
long and 60ft. wide. The hulls are “ wall-sided” on the 
inner sides ; on the outer they are moulded to easy curves. 
Between them is hung a pair of paddle-wheels about 22ft 
in diameter. These wheels are placed side by side, and 
driven by independent engines in each hull. The arrange- 
ment is altogether one calculated to cause the maximum 
of frictional retardation; for not only have the hulls to con- 
tend with what we may term the natural resistance of the 
water through which they are , but they have also 
to deal with the friction of a rapid current thrown astern 
by the paddle-wheels, the wave produced by these last 
having no means of lateral escape until it has traversed a 
distance of about 145ft. Again, owing to the splay of her 
bows, water is, so to speak, collected and directed into the 
mid-ship channel from the front; and when a sea is 
running the waves heap themselves up in front of the 
paddies, and much of the power of the engines is wasted 
in beating this water down. So imperfect is the action 
of the paddles from this cause that, except in calm weather, 
a considerable number of floats are broken or injured on 
almost every trip. On one occasion indeed, we understand 
the ship reached Calais with only half her floats left. It 
is to be regretted that the owners of the ship have been so 
reticent on all matters concerning the machinery that it is 
impossible to obtain or supply that criticism which, coming 
from independent authorities, might have proved eminently 
useful to deen. Enough is known, however, to enable us 





to point out certain defects which might, perhaps, be re- 
medied in the case of the Castalia, and may certainly be 
avoided in that of a new twin ship. Mr. Aston has re- 
cently carried out a very curious series of experiments on 
the efficiency of paddle-wheels of various types. Into 
details we do not at present feel at liberty to enter; it will 
suffice for our present purpose to state that Mr. Aston has 

roved that paddle-wheels should be kept as far as ible 
rom the sides of a ship, and that the floats should os deep 
and narrow, instead of being shallow and wide, On the 
Thames is a floating steam fire engine propelled by paddle- 
wheels. This craft—which was illustrated in vol. xxii. of 
Tue Encinger—for years never attained a speed of much 
above seven and a-half miles an hour, Fitted with the 
Aston paddle-wheel she now makes ten miles, the revolutions 
of the engines remaining about the same. No complete 
theory of the action of paddle-wheels has ever been pro- 
posed; and it is not easy to explain quite satisfactorily why 
an alteration in the shape of the paddle-boards and their 
removal by a few feet from the side of the ship, should pro- 
duce so remarkable an improvement in speed. Mr. Aston’s 
own idea is, that when paddles are fitted in the ordinary 
way, the water is driven against the side of the ship, and 
that the skin friction is therefore enormously augmented, 
It is known, we may add, that when a ship is in motion 
she carries a film of water with her, which film is slowly 
changed as she advances, and the true friction takes place, 
not between the sides of the hull and the surrounding 
water, but between the water at rest as re’ s the ship, 
and the film moving with her. It is not improbable that 
the action of the paddles interferes with this process, and 
that the water driven back breaks up and destroys the film. 
Be this as it may, the fact remains that when paddles work 
close to a ship’s side they enormously increase her resist- 
ance. Now if we apply this line of argument to the case 
of the Dicey ship, it will be seen that she is worse off than 
any other class of vessel ; and if she is to be proj elled by 
paddles at all, then they should be made very deep and 
narrow, and kept as near the centre of the ship as ible. 
We have reason to think that the Castalia would do much 
better with only one of her present wheels hung right in 
the centre of the mid channel, and with the boards a little 
increased in depth though not in width, than she does 
now; and it would be worth while to try the experiment 
tentatively of cutting her dies shorter and shorter, to 
ascertain the effect of the change on her rate of steaming. 
We cannot see how in a new Castalia, should one be built, 
it will be possible to render her wheels more efficient in 
any other way than that pro by Mr. Aston for the 
paddle-wheels of all classes of boats. Whether the direc- 
tors of the English Channel Steamship Company are or are 
not aware of what Mr. Aston has done we are not ina 
position to say, but we think that it would not be unwise 
that they should give his invention careful consideration, 
aided, of course, by adequate professional advice. 

It is a question, hewever, whether or not paddles are or 
ever can be under any circumstances, the best propelling 
instruments for such a craft as the Castalia. If she were 
fitted with screws she would probably do a great deal 
better. It is true that on her light draught of water she 
could not use a screw much over 8&ft. in diameter, but 
she would of course have two, and there is reason to think 
that the advantages to be derived from the use of screws 
of large diameter are overrated. It may probably yet be 
found that small screws driven at a high velocity will give 
better results than large slow-moving screws. At least, 
this is somewhat like the conclusions to which Mr. Griffiths’ 
experiments are = votes leading him. A twin ship 
might be fitted with four screws without trouble, and they 
would, we have no doubt, give much better results than 
paddles. One other point deserves the consideration of 
the directors. Before laying down the lines of a new 
Castalia they ought to carry out a careful series of experi- 
ments on a model of adequate dimensions, to determine 
the best form of hull, especially with regard to the entrance 
and run of the mid-channel. It is unfortunate that the 
ship must be double-ended in order that she may not have 
to turn round, because it is practically impossible to give 
lines of least resistance to any double-ended boat, all 
the imperfections due to this cause are practically doubled 
in a twin ship. 

It is not very easy to explain why people are not sick 
on board the Castalia, for in a sense she is lively enough. It 
would seem, however, that all her movements are of small 
amplitude, and that she supplies, therefore, as regards the 
internal human economy, a steady platform. There is a com- 
parative absence, too, of that pitching and ’scending motion 
which is the most trying to weak stomachs. Again, it is to 
beremembered that very few people aresickall at once; and if 
the trip is of short duration many persons escape altoge- 
ther mo would be very ill if the voyage lasted three hours 
instead of one or two. There is no room to doubt that the 
Castalia is extremely comfortable, and that the Channel 
may be crossed on board her without fear of sea sickness 
by ninety-nine persons out of a hundred. The production 
of a ship of which this may be said isa remarkable achieve- 
ment in naval architecture; and we trust that the English 
Channel Steamship Company will be able to continue the 
good work they have begun, and place next year at the 
service of the public a ship which will all the 
advantages and be free from the Rarndt we important 
defects of the Castalia. 


RUSSIAN STEEL RAILS. 

JupGINne from the results of some experiments recently 
made at St. Petersburg, it would appear that the offer of 
the African necromancer to exchange new lamps for old 
ones is, in a scientific point of view, not so absurd as may 
at first sight be imagi If we substitute the word 
“rails” for “lamps,” it seems that in Russia the bargain 
can be soustionti: carried out with advantage to both 
parties. We briefly notice the principal features of 
those experiments which were carried out on the premises 
of the Grand Society of Russian Railways. The object of 
them was to test a com ively new of the 
manufacture of steel, founded upon the conversion of old 
iron rails into others of steel, through the agency of ferro- 
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manganese. Reduced to its narrowest limits, the problem 
consisted in converting in a Siemens-Martin furnace the 
old wrought iron rails no longer fit for use, into others which 
should be able to stand the tests prescribed by the different 
railway companies in Russia. e raw material—or, in 
other words, the old rails—were not selected from any one 
line, nor was any particular quality or description insisted 
upon. In addition to the ordinary English rail, those of 
Bessemer steel were included in the list, as well as some of 
the steel-headed type, and others which were composed of 
a mixture of very old rails and iron puddled from pigs of 
Finland ore. In order that the results of the experiments, 
if of a satisfactory character, should be capable of being 
practically repeated without fear of any difficulty arising in 
procuring the materials, the pig chosen for the bath was 
Swedish, nearly white, by no means of a pure quality, and 
of a description readily obtainable in the country. The 
ferro-manganese employed was supplied by the lron and 
Steel Society, and contained from 42 to 44 per cent. of 
manganese. From nine successive and quick meltings 
thirteen rails were eventually rolled. The mixtures for the 
several meltings differed slightly in their composition and 
= gear but the principal part consisted of old rails. 

e quantity of ferro-manganese in the third melting was 
double that in the ninth, and the amount of phosphorus 
in the first and ninth respectively, varied in the same ratio. 

The tests prescribed by the authorities were of two 
kinds. One consisted of a static and the other of an. im- 
pactive load. For a rail weighing 75 1b. per yard, placed 
on supports 3ft. apart, the static breaking weight must 
exceed 27 tons. With this load, the rails under experi- 
ment suffered deflections varsing from l}in. to 2in. The 
impactive test consisted in subjecting a rail of the same 
weight, ani similarly placed on supports, to a couple of 
blows from a monkey weighing half a ton, and falling from 
a height of 8}ft. One of the rails tested broke with the 
second blow, but the remaining five stood the trial. The 
deflections due to the first blow varied from about }in. to 
Zin., and to the second from ltin. to 14in. In order to 
increase the severity of the trials, experiments were made 
on five rails with the same monkey falling from a height of 
153ft. One of the rails broke urder the first blow; 
all the others withstood the first blow, with deflections 
varying from 2in. to 2}in. One alone was subjected toa 
second blow, and the deflection amounted to rather more 
than 3in. Asa further test, a monkey weighing one ton 
was used with different heights of fall. With a fall of 
over 10ft. one of the rails broke at the first blow, but 
another proved a great deal stronger, for, although the fall 
was increased to more than 15ft., it withstood two blows 
with deflections respectively equal to 3in. and 7in. A 
third rail deflected 3$in. under the first blow, with a fall 
similar to the latter. 

From the results of these experiments it is manifest that 
it is quite — to manufacture steel rails of a good 
ouality, and fit for their work, by the utilisation of those 
which have become old and worn out in service. Inde- 
pendently of the apparent economy of the process, it will 
assist in solving what may become a very embarrassing 
problem, namely, the ready utilisation of the enormous 
amount of old railway iron which is yéarly on the increase. 
It is expected that by the employment of a superior and 
richer description of ferro-manganese better results may be 
obtained with respect to the strength of the rails so pro- 
duced. Further experiments will be needed before this 
point can be practically ascertained, and they ought to be 
conducted on a somewhat more extensive scale before they 
can be fully relied upon and be considered as standards. 


THE COTSWOLD HILLS, 


Can the Cotswold hills be correlated with the iron hills of 
Cleveland’ Some men who know what iron ore and ironstone 
are have for some time thought that they could; others, after 
making due inspection, have satisfied themselves that they 
cannot. But one man’s failure does not imply the failure of all 
men; and there is at least one man who claims to have esta- 
blished the correlation. He is Mr. E. L. Owen, of Iron Acton. 
Upon the strength of what he believes to be his discovery, he is 
getting stone from the Cotswold range at a point between the 
Charfield and the Berkeley-road stations, between Gloucester and 
Bristol. True, it does not contain more than from 20 to 25 per 
cent. of iron; but it is claimed for it that it has 40 per cent. of 
lime, 10 per cent. of aluminum, and some soda, and that it can 
be laid down at the South Wales furnaces at 6s, per ton. Of 
course, such mineral in the furnace would flow very easily under 
the action of the blast, but whether it would realise even the small 
figure mentioned so long as trade remains what it is may be 
questioned. And there are those who might be inclined to say 
that unless Mr. Owen has been more fortunate than themselves 
in his examination of the famous Gloucestershire range, what 
he has come upon will not add a marketable product to the 
ironmaking resources either of South Wales or of any other part 
of the kingdom. Ironmasters will no doubt have an opportunity 
of pronouncing definitely upon the value of this find. We express 
no opinion. 

MANCHBSTER SEWAGE, 

Most simple people, like ourselves, are in the habit, we pre- 
sume, of attributing the conception of large sewage schemes 
to the sanitary engineer. This, according to the Town Clerk of 
Manchester, is quite a mistake. To agree upon some scheme is 
a question of common sense rather than engineering. “ Of course 
they would call in an engineer to carry out the scheme when it 
had been agreed upon,” eloquently exclaimed Sir Joseph Heron 
at a conference of the local boards around Manchester that met 
on Friday last for the purpose of considering some common plan 
of action for providing the district with an efficient drainage 
scheme. For this compliment we apprehend engineers will 
hardly thank the gallant knight, on whose authority the beautiful 
Irwell leaves Manchester much purer than it enters it, notwith- 
standing the fact of having swallowed the sewage of its 340,000 
inhabitants. Even though the functions of the engineer would be 
of sufficient importance if reduced to the assigned level of merely 
devising the details of a drainage system, we should like to see 
an individual with any amount of common sense, but devoid of 
all that constitutes the sanitary engineer, devise a i 
scheme of any size, to say nothing of mee tabi work involved 
in the district under consideration, Probably this amateur 
engineering accounts for the abnormal schemes put forth in 
Manchester from time to time. We need but remind our readers 
of the absurd tunnel that was proposed twelve months ago to 








take the flood waters of the Medlock and the sewage of Man- 
chester simultaneously. We never, in fact, could persuade our- 
selves that that had been the conception ef an engineer, as report 
would have us believe. There are some eighteen townships in 
the district that pollute the stream or its tributaries, each 
complaining of its neighbour, and none hardly, with one or two 
exceptions, wanting to risk the construction of works for its 
purification, for fear a few years hence a better plan to effect that 
end might be known. The tract of land for which the committee 
that was elected on Friday, and is composed of representatives of 
the various governing bodies named, have to design their plan is 
some twelve miles in extent. The plan will, no doubt, be looked 
for with some interest. 


LITERATURE. 


The Relative Merits of Simple and Compound Engines as Applied 
to Ships of War. Prize Essay. By Nien MecDoveéats, 
A.L.C.E., &c. London: Griffin and Co., 1875. 

Tne popularity of the compound engine in the merchant 

service attracted the attention of Government at a com- 

paratively early period; and compound engines were used 
toa limited extent in our navy for experimental purposes 
for several years. Recently the compound engine has 
been largely used in the navy; and not to mention 
several ships either not yet afloat or not yet commissioned, 
we may state that between 1870 and 1874 four vessels—the 
Briton, Thetis, Amethyst, and Encounter—were fitted with 
compound engines. The Committee on Admiralty Designs, 
after taking a great deal of evidence, finally decided on 
recommending the compound system for universal adoption 
in the navy; and there has for some time been reason to 
believe that this system of construction is growing in 
favour with the authorities. Now, our readers need 
hardly be told that there is hardly a subject connected 
with mechanical engineering which has been more keenly 
discussed than the relative merits of simple and compound 
engines for use at sea. There are two-great parties ranged 
on opposite sides, and each asserts that the other is in the 
wrong. The most remarkable feature about the contro- 
versy is that the advocates of the compound system have 
hitherto been unable to produce any reason why the 
compound engine should be more economical in theory 
than the simple engine, except two, namely, that the com- 
pound engine gives more equable motion to the screw 
propeller, and that the range of temperature in any one 
cylinder of the compound engine is less than the range of 
temperature in a single cylinder. The validity of both 
arguments is dispu On the other hand, the compound 
party point triumphantly to the fact that they have 
reduced the consumption of fuel at sea toa point never 
attained with simple engines driving a ship. But the 
advocates of the simple system point with equal triumph 
to the fact that non-compound engines are working on 
land with an economy superior to that of the compound 
marine engine. It is evident that there are considerations 
wholly apart from questions of economy of fuel which 
must be carefully dealt with in selecting a suitable engine 
for a man-of-war. This fact has, however, been to a great 
extent lost sight of by the authorities, and it becomes very 
desirable that the whole question of the relative merits of 
simple and compound engines should be stated in a new 
way—that is to say, instead of arguing as though the 
engines were to be fitted in merchant ships, the merits of 
the two systems as means of propelling war ships must be 
discussed. The Junior Naval Professional Association, in 

a very praiseworthy spirit, took the matter in hand, and 

offered a prize of £20 in the early part of 1874 for the best 

essay “On the Relative Merits of Simple and Compound 

Engines as Applied to Ships of War.” Mr. McDougall 

won the prize with the essay which we are now reviewing, 

and, although we have had no opportunity of perusing the 
rival essays sent in by other competitors, we have very 
little hesitation in stating that the prize—awarded by 

Professor Cotterill, Chief p Tell W. Eames, R.N., and 

Mr. John Penn—went to the right man. 

The essay, including an appendix dealing with the well- 
known United States inquiry carried out by Mr. Loring 
and Mr. Emery, with the ships Bache, Rush, and Dexter, is 

ublished in the form of a thin octavo of 87 pages; and it 
is due to the publishers to state that the type, diagrams, 
and tables leave nothing to be desired. e work is 
remarkably free from typographical errors, which it is 
almost impossible to keep out of a technical work. The 
essay affords internal evidence that Mr. McDougall 
brought with him to the task of its preparation two 
admirable qualifications. In the first place, he knew 
perfectly what he was going to write about; and, in the 
second, how to write about it. In other words, he is not 
only familiar with all that has been done in the navy with 
compound engines, but he possesses a really masterly 
style. His English is terse, grammatical, and explicit, 
and the way in which he has arranged his matter is so 
good that we, at all events, confess to being unable to 
suggest an improvement. It is true that our author 
might have said more on certain points, but then he would 
have exceeded the limits at his disposal. e work is so 
moderate in price and so easily to be obtained that we 
shall not attempt to reproduce our author's line of 
reasoning, We shall content ourselves with indicating the 
opinions which he holds and the course of action which he 
advocates, 

He commences with a short history of the compound 
engine, and then proceeds at once to discuss the question 
of its relative economy as compared with the simple 
engine. He refuses to accept the theoretical arguments 
urged in favour of the compound system as conclusive. 
Referring to the evidence in favour of the compound 
engine given before the Committee on Admiralty Designs, 
he says: “There is widely admitted to be an almost 
entire absence of anything like exact information on the 
subject,” the advantage of employing the compound 
engine, “even at the present date, and such evidence as is 
available can hardly be said to show ‘conclusively’ that 
any advantage of practical importance can really be gained 
L Are sae in separate cylinders at present pressures.” 

js passage sums up Mr, McDougall’s opinions in very 





few words. But it must not be supposed that he leaves 
them unsupported. He has very prudently almost alto- 
gether rejected theoretical disquisitions, except as subjects 
of more or less abstract though interesting discussion, and 
confined his attention to the facts which actual experience 
in connection with men-of-war supply for oragainst either 
system of marine engine. ‘Thus, for example, in handling 
the question of coal consumption, he says nothing about 
what engines owght to use; but on the other hand, he gives 
figures showing what the engines of various ships really 
do use, As these figures have never been published before 
in a combined form we do not apologise for reproducing 
them here, 
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A glance at this table will show that if we leave out 
the Briton, none of the compound engines manifested any 
noteworthy advantage over the simple engines, and there 
is good reason, it gp for believing that the Briton’s 
consumption of fuel is considerably understated. Assum- 
ing, however, that her consumption is accurately stated 
above, then we have for five ships with simple engines a 
mean consumption of fuel of 2°931b., and for four com- 
pound engines a mean consumption of 2°41b., the advan- 
tage in favour of the compound engine being thus, say, 
half a pound per horse per hour. But it will be seen 
that while excluding the Briton, all the compound engines 
used nearly the same quantity of fuel, a wide difference 
exists in the case of the simple engine. If we take the 
Monarch as being the best of the group, and compare her 
performance with that of the Encounter, it will be seen that 
if the first-mentioned ship had engines as economical as 
those of the last, she would have burned per hour at full 
speed 4 tons 1 cwt. instead of 9 tons 6 cwt., her actual con- 
sumption. Thus a saving of about 1 ton 5 cwt. of coal 
per hour would have been effected. On the other hand, 
however, the result would only be obtained by doubling 
the pressure carried in the boiler, and the question to be 
settled is twofold. In the first place, Is it not a fact that 
by doubling the pressure the same result could be got 
with simple engines! to which the answer must be in the 
affirmative ; and in the second place, Is it worth while to 
carry steam of 60 Ib. pressure in the boilers of a man-of- 
war in order to save a little over 1 ton of coal per hour! 
To the solution of this latter question, Mr. McDougall 
addresses himself, and his arguments in favour of the use 
of low pressure in our navy constitute one of the most 
interesting portions of the essay. But we must, before 
considering what our author has to say on the subject, 
directly, call attention to the remarkable statement which 
he makes, on excellent authority, concerning the speed of 
French ships-of-war. It appears that although French 
engineers have hitherto been unable to produce engines of 
as great power, other things being equal, as our own, that 
nevertheless French ships are faster than English ships, M. 
Normand has pointed out to the French Institution of 
Civil Engineers, that while English men-of-war require 
one horse-power to drive a square metre of immersed mid- 
ship section at 1°876 metres per second, the French ships 
are driven at a velocity of 2176 metres with one-horse 
power per square metre of immersed midship section. With 
this proposition Mr. McDougall deals very fully, and he 
points out that the additional speed cannot be due to the 
equable turning of the three-cylinder CTY engines so 
extensively used in the French navy. He is here dealing 
with one of the principal arguments used by the advocates 
of the compound system, and to which we have already 
referred, and he gives di of torsional strains on the 
crank shaft proper to different types of engine. The 
information given would have been more satisfactory had 
the author taken the effects of momentum into considera- 
tion, as those in quick-running engines tend powerfully to 
equalise the forces turning the crank shaft. Our author's 
investigations are ve damaging to the party who assert 
that to get anything like torsional, strains compound 
engines must be used, for he shows conclusively that the 
compound engines which give the best results in practice 
are those in which the strains are most irregular. “ It is 
instructive,” writes Mr. McDougall, “to note that some of 
the most popular and successful compound engines of recent 
build are those in which the variation and balance of the 
turning forces are least favourable to efficiency of the 
mechanism.” We must refer our readers to the essay 
itself for further information on this point. With one 
more extract we must leave this portion of the work, and 
proceed to consider the sixth and concluding chapters :— 

“As might have been expected from experience with other 
engines, in the instances in which the simple engine has been 
worked expansively at 60 1b. pressure at sea, there has been no 
evidence of loss of efficiency from the greater irregularity of turn- 
ing force. Accurate results of experiments with commercial ships 
fitted with simple engines, are not known to the writer, but the 
experiments with the pan tad Goshawk and Swinger show that a 
ward simple engines with cranks at right angles will drive a 
ship at the same for the same indicated horse-power as a com- 
pound engine worked at the same pressure and rate of expansion, 
and having cranks in the same position.” 

The latter portion of Mr. McDougall’s essay is that 
which deserves most attention. Indeed, it is at once im- 
possible to overrate the magnitude of the question with 
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which it deals, or the manner in which he has handled 
that question. To use our author’s own words, “ about 
one-third of the entire length of a man-of-war amidships 
is usually taken up by the engines and boilers. In a first- 
class ship a mark of 1OOft. or 12Cft. in length is therefore 
perio toan enemy.” It is, of course, the practice to 
rely on the protection afforded by armour, and coals, and 
water, as suflicient to keep the boilers and machinery safe 
in action. But there is good reason to doubt the efticiency 
of the protection. A shot finding its way into an engine- 
room may disable a ship by breaking a steam pipe, while 
the disastrous results which would follow on the passage 
of a solid shot through a high-pressure boiler can be better 
imagined than descrived. It is not too much to say that 
an accident, such as might easily be occasioned by the fire 
of a single large gun from a foe, could in a moment render 
the finest ironclad in existence a useless log if she relied 
on high-pressure steam for her propulsion. Such of our 
readers as are acquainted with Main and Brown’s “ Treatise 
on the Marine Engine”—at one time a text-book for naval 
engineers—are aware that one of the instructions con- 
tained in it is to the effect, that on going into action the 
engineer shall reduce the pressure in his boilers to that 
of the atmosphere, or even a little below it, work- 
mg bis engines on the vacuum. There can be no doubt 
that this advice is wise. In the first place, even if 
a hole be knocked in a boiler, there will be no appreciable 
escape of steam, and the hole can be stopped oither with 
sheet lead and boards, or by the aid of a thin plate of iron 
bent to fit approximately, made practically tight with fear- 
naught canvas and red lead, and wedged against the sides 
of the bpiler with short blocks of wood. A steam pipe 
can in the same way be repaired with sheet lead and 
spunyarn. If, however, the pressure is only a pound or 
two above the atmosphere these expedien's cannot possibly 
be employed. Now if the compound engine is used it is 
impossible to get sufficient power out of it with low-pressure 
steam. With simple engines, working nominally at 30 lb., 
cut-off early in the stroke, the dimensions of the pistons 
will be such that by working the steam full stroke it will be 
possible to get at least half-power out of the machinery 
with a slightly negative pressure in the boilers. So im- 
pressed are the French authorities with the importance of 
these facts that many of their war-ships are specially fitted 
to work at low pressure. Thus, the Gauloise, with a three- 
cylinder compound engine, is so fitted that low-pressure 
steam can be taken at pleasure into all three cylinders 
simultaneously. Working with a pressure in the boilers 
just above that of the atmosphere, she attained the respect- 
able speed of 114 knots; at full power her speed was 14°32. 
The advantage of obtaining a comparatively high speed 
with negative pressure cannot be compensated for, we 
believe, by any saving in fuel which it is possible to effect. 
On this subject we may have more to say which we cannot 
say here. Mr. McDougall considers every possible expe- 
dient that can be used to adapt the compound engine to 
the required conditions; and it may be said briefly that he 
rejects them all in favour of the simple engine for fighting 
ships. Our author's conclusions are fairly embodied in the 
following passage, and we venture to think that those who 
read his essay in a calm and unprejudiced spirit will agree 
with us in holding that he has succeeded in proving every 
wroposition referring to them which he has laid down. 
Mr. McDougall has grouped his conclusions in the following 
order :— , 

First, the great aim in designing machinery for ships intended to 
fight under modern conditions being to obtain maximum security 
against disaster under fire, with minimum complexity of parts, the 
compound engine at its best is altogether inferior to the simple 
engine in this respect. Secondly, the economy of the modern 
compound engine is due to the use of high steam pressure. 
Thirdly, there is no insuperable difficulty in the way of working 
simple engines at the same pressure as that in use at present with 
the compound engine at sea. Equal economy might then fairly be 
eapeenel with the simple engine, specially fitted, as with the com- 
pound under ordinary working conditions. Fourthly, even if this 
was not the case, it would still be safest to use the high-pressure 
simple expansive engine under the present system of ship and 
boiler construction in use in this country. Fifthly, all available 
evidence goes to show that it is impossible that the compound 
engine can be to any serious extent superior to the rival engine at 
present pressures in point of economy. 





Jubilee Memorial of the Railway System: A History of the 
Stockton and Darlington Railway and a Record of its 
Results, By J. 8. Jeans. London: Longmans, Green, and 
Co, 1875. 

A creat dinner, or banquet, as our readers please, was 

given at Darlington on the evening of the 27th of September. 

About 900 guests were present. When the dinner was 

nearly over each guest was presented with a copy of 

Mr. Jeans’ book. The volume has been extensively 

reviewed by the press of the North of England; and few 

books have been better abused or more praised according 
as Mr. Jeans’ statements pleased one party or another. It 
is to be regretted that a somewhat bitter feud exists as to 
whom the honour of introducing and developing in its 
early stages at least the railway neg is due. We shall 
not enter into any consideration of the question here, but 
to the existence of the feud is no doubt to be attributed 
the different estimates formed of Mr. Jeans’ work. We 
shall content ourselves with taking the volume on its own 
merits, always bearing in mind that while on the one hand 

Mr. Jeans was supplied with every document in the 

eps of the Stockton and Darlington or North- 

tern Company which could aid him in its preparation, 
on the other hand it had to be written, and printed, and 
ready for publication in six weeks. It is an octavo volume 
of 315 pages, and it is not wonderful that it contains 
many evidences of hasty writing. In a sense it is crude, 
but that is about the worst that can be said of it. Mr. 

Jeans has evidently approached his work with per- 

fect purity of purpose, and he has succeeded in pro- 

ducing a very interesting volume. It is nothing to 
the point to urge that it might have been better 
or more complete. The same thing can be said 
of most books. Mr. Jeans’ style is very good, and he has 
paces before his readers a very lucid account of the early 
istory of our railway.system. It may be a 


with truth—that the latter portion of the volume is ex- 





tremely dry reading; and we venture to surmise that the 
author found it extremely dry writing. It deals almost 
exlusively with statistics of the trade of the North of 
England generally, and that of the north of Yorkshire in 
particular; but it is not necessary that this portion of the 
volume should be perused except by those who love figures, 
and the major portion of the volume is certainly not dry. 
Mr. Jeans has hit upon some very interesting historical 
facts which are but little known, and are well worth the 
attention of engineers, To give an idea of Mr. Jeans’ 
manner of dealing with such matters we give the following 
extract, which refers to one of the very few attempts which 
a been made to utilise the suspension system for railway 
traffic. ‘ 


The construction of the extension from Stockton to Middles- 
brough was attended by one of the very few accidents that have 
happened on the first nger railway. The Act empowering the 
construction of that line provided, as already indicated, for the 
erection of a suspension bridge across the Tees. The building of 
this bridge was entrusted to Captain Brown, R.N., and great 
things were expected from it. For more reasons than one the 
structure is entitled to something more than a passing allusion. It 
was the first railway bridge constructed over a navigable river, or, 
indeed, over any stream of considerable size ; it was also the first 
railway suspension bridge. There were not a few who feared that 
a bridge of that particular kind could not be made to stand the 
heavy traffic of a railway ; but the railway authorities went to 
work very cautiously. Before allowing the bridge to be used for 
traffic they caused it to be thoroughly tested by Alexander Mitchell 
and Thomas Storey. In the first experiment, carried out on the 
10th of December, 1830, a weight of 18 tons was placed on the 
centre of the bridge, which showed a deflection of 9y;in. Further 
experiments were made on the 17th of December, when twenty- 
eight empty wagons were placed on the bridge with engine and 
tender, weighing altogether 37 tons, and extending from one end 
of the bridge to the other. The result was a depression of 2yjin. 
Eight loaded wagons were then placed on the bridge at equal 
distances, so as to cover the bridge ; the weight was 34 tons 1 cwt., 
and the depression was 2/;in. In the next test twelve loaded 
wagons, weighing 50 tons 9 cwt., were placed on the bridge at 
equal distances, and caused a depression of 4;;in. Another test 
was made with sixteen loaded wagons, weighing 66 tons 12 cwt., 
which were placed on the bridge at equal distances, and caused a 
depression of 7;;in. The masonry of both towers was consider- 
ably affected by the last experiment, and two of the retaining 
plates split on the Yorkshire side of the river. It was not, therefore, 
deemed prudent to add anymore additional weight in further trials, 
but attempts were made to ascertain what number of loaded and 
empty wagons could, in the then state of the structure, be passed 
over at one time. The conclusion drawn from this experiment is 
stated to have been that any number of 1g | wagons could be 
passed over with safety when closely coupled. There is no doubt 
that these repeated experiments, while seemingly demonstrating 
the strength of the bridge, had the effect of weakening a structure 
that was rather weak at the best. Upon the conclusion of the 
experiments the engineers reported that trade might be carried on 
as it was by passing loaded wagons over one by one, the engine 
passing over first. It was added, that ‘‘the engine might return 
with the whole team of empty wagons connected closely together,” 
and that “‘ twenty wagons may be passed over in this way in about 
five minutes after the man got into the method.” This plan was 
adopted for some time, the bridge, after having once given way, 
being strengthened by the erection of starlings, but it was not 
long before it came to be superseded by a more solid and massive 
structure, 

We believe we have said enough to indicate the general 
character of a work which is, in a certain sense, the only 
one of its kind. We can recommend it to those who are 
interested in the history of railway enterprise, and we 
have only to add that the publishers have done Mr. Jeans 
justice, the type, paper, and binding being all excellent. 


EDINBURGH AND LeitH ENGINEERS’ Society.—The sixth session 
of this society was inaugurated on the 3rd inst., Professor 
Fleeming Jenkin, president, in the chair, when an address on the 
“Education of a Civil Engineer” was delivered by Mr. Graham 
Smith, Stud. Inst. C.E., who was employed in connection with the 
reconstruction of the Liverpool Landing Stages, which were 
destroyed by fire about twelve months since. The meeting was 
well attended, many well-known men being present. 

THE Roya Socrety.—The following are the names to be pro- 
posed for election as council and officers for the ensuing year at the 
anniversary meeting of the society, to be held on the 30th inst., 
St. Andrew’s Day:—President, Joseph Dalton Hooker, C.B., M.D., 
D.C.L., LL.D. Treasurer, William Spottiswoode, M.A., LL.D, 
Secretaries, Professor George Gabriel Stokes, M.A., D,C.L., LL.D., 
and Professor Thomas Henry Huxley, LL.D. Foreign secretary, 
Professor Alexander William Williamson, Ph.D. Other members 
of the ceuncil : Professor J. Couch Adams, LL.D.; Major-General 
John T. Boileau: Edward Viscount Cardwell, F.G.S.; Warren 
De La Rue, D.C.L.; Captain Frederick J, O. Evans, R.N., C.B. ; 
Edward Frankland, D.C.L. ; Albert C. L. G. Giinther, M.A., M.D.; 
Professor T. Wharton Jones, F.R.C.S.; Joseph Norman Lockyer, 
F.R.A.S.; the Rev. Robert Main, M.A.; Professor Daniel Oliver, 
F.L.S. ; Professor Edmund A. Parkes, M.D. ; Right Hon. Lyon 
Playfair, C.B., LL.D. ; William Pole, C.E., Mus. Doc.; the Rev. 
Bartholomew Price, M.A.; Warrington W. Smyth, M.A. 

A HInT FOR ENGLISH IRONMASTERS,—The Bulletin, a Philadelphia 
paper, says :—‘‘The white puddlers at Park, Brother and Uo.’s 

lack Diamond Steel Works, Pittsburgh, having quit work in a 
body because they were not itted to run the works to suit 
themselves, Mr. James Park determined that he would substitute 
coloured puddlers in their stead, and at once made arrangements 
to that effect. A dozen puddlers, as black as Erebus, were soon 
obtained, and Mr. Park informed us when we were in his office a 
few days ago that they were all working aay y and that he 
anticipated no trouble whatever in consequtnce of the c’ It 
poss be that the evil of trades-union strikes in iron and steel 
making will be generally overcome hereafter by the occasional em- 
ployment of coloured workmen, who are asa rule strong, intelligent, 
ind faithful. Usually they know when they are well treated— 
something’ which many white people will never know.” All that 
can be said in favour of the Negro as a workman applies with 
ten-fold force to the Chinaman. The employment of Chinese 
puddlers in English forges might prove a very successful speculation. 

ENGINEERING Society, Kings CoLiece, Lonpon.—A meeting 
of this society was held on Friday, Nov. 5th, Mr. Anderson, vice- 

resident, in the chair. Mr. W. Ledwith a paper on 

‘Cement and Concrete.” The author commenced his paper 
by a description of the preparation of cement by cina- 
tion, and mentioned the. various kinds of stone from which 
both Portland and Roman t+ are obtained. He then pro- 
ceeded to state the comparative merits of these two cements, 
together with the names of their separate inventors. The 
rocess of mixing with other materials to form concrete was also 
ully gone into, as also the different a which are generally 
referred. In the discussion which followed, Messrs. Cochrane, 
ouglass, Tapscott, and Mackworth spoke. At the close of the 
discussion, Mr. Cochrane again addressed the meeting, partly with 
a view to endorse the secretary’s opinion that concrete is a most 


important and valuable material, and from its daily use 
in all engineering works is well worthy of eS ae an yartly to 


d 
e some details as to the conditiqns of the lening and 
setting of the cement. d esauib 











INSTITUTION OF CIVIL ENGINEERS. 


Ar the first meeting of the sessions, held on Tuesday evening, 
the 9th of November, Mr. Thomas E. Harrison, the president, in 
the chair, the paper read was.on “‘ The Manora Breakwater, Kur- 
rachee,” by Mr. William Henry Price, M. Inst. C.E. 

It was stated that the Manora Breakwater was the most im- 
portant feature of the Kurrachee Harbour Works, which were 
commenced in 1860, from the designs of the late Mr. James 
Walker, past-president Inst, C.E., assisted by Mr. William Parkes, 
M. Inst. C.E. Besides the breakwater the chief works were— 
in the lower harbour— a stone groyne 8900ft. long, dredging and 
reomval of rock, and—in the upper harbour—an increase of one 
fourth to the area of the backwater, involving anew tidal channel 
two and a-half miles long, crossed by a screw: bridge 1200ft. 
long, and an embankment 2780ft. long, to close the old channel, also 
of a jetty 1400ft. long with Be" All these works were now 
nearly completed, and had eady produced great benefit, the 
entrance having been made direct instead of circuitous, d 1 
6ft. and sheltered, the anchorage space enlarged, and the internal 
accommoc uproved. The trade of the port was three and a- 
half millions sterling per annum, and railway communication with 
the Punjab would further develope it. About £450,000 had been 
expended on the whole of the harbour improvements. 

_ The breakwater projected from Manora Point for a length of 
1503ft. into a depth of five fathoms of water, in order to shelter 
the entrance from the south-west monsoon seas, and to prevent their 
tearing up sand from the bottom and depositing it asa bar. The 
characteristics of the sea, wind and tides, as bearing on the design, 
were alluded to, and it was stated that the bottom was irre; r 
near the shore. The structure consisted of a base of rubble 
stone levelled off generally to 15ft. under low water, and on this 
base, concrete blocks, each weighing 27 tons, were set on edge, lean- 
ing back at a slope of 3in. to Ift., and without bond, two 
blocks forming the width and three the height, and together making 
a square of 24ft. in cross sections, the top being about the level of 
high water. The rubble base was deposited from native boats, and 
was levelled for the superstructure by helmet divers. Two European 
mason divers were employed, and six native divers trained on the 
work, thelatter chiefly for shifting therubble. No accident occurred, 
and the party generally did not suffer in health After men- 
— circumstances which determined the use of concrete blocks 
and of Portland cement, particulars were given of the composi- 
tion of a 27-ton block, the materials being cement, river sand, 
shingle, and quarry lumps, with salt water. The ratio of the 
bulk of the cement to that of the finished block was nearly one- 
eleventh. About 3500 tons of cement were used, costing from £3 17s. 
to £4 10s, per ton. The mixing station, block ground, and 
moulding of the nineteen hundred and seventy-two blocks, including 
three hundred and twenty-five of special smaller sizes, were then 
described ; and it was remarked that the ‘‘ Messent” mixers had 
been found very efficient. The blocks were sometimes used one 
month after bein, made, and once, as an experiment, a 27-ton 
block was safely lifted in seven days. When the work was fairly 
established the blocks cost for current expenses 15s. per cubic yard, 
though the average total rate was raised beyond this by extra ex- 
penses in the earlier stages. 

The blocks were lifted on to the trucks by a steam hydraulic 
travelling crane of 50ft. span ; each truck carried one block, and 
was taken separately by a tank locomotive tothe breakwater. The 
blocks were set by a steam travelling crane, called the “Titan,” 
which ran on rails laid on the finished work, and overhung the end, 
so as to carry the blocks of three tiers in advance to their places, 
thus dispensing with staging. The framing of this crane supported 
a traveller and crab, worked by an 8-horse power engine on the top, 
which also drove the travelling gear of the entire machine. The 
cost of the Titan, delivered and erected at Kuriachee, was £2879. 
The rate of setting was limited by the progress of the foundation 
and by the supply of blocks, but during the last season ten 27-ton 
blocks were set daily on an average, while on one occasion six 
blocks were laid in one hour and forty minutes without special 
pressure, r 
_ The base was commenced on the 17th of March, 1869 ; and later 
in that year the shore end “‘ stump,” 45ft. long, to make a starting 
place for the Titan, with other preparatory works, was completed, 
after some unavoidable delays, and the first block was set on the 
Ist of November, 1870. The delays of the foundation were spe- 
cially felt in the first season’s work, but a length of 225ft. was built 
in four months, taking the breakwater out to 270ft. from the shore. 
During the second season, 1871-72, after a few days spent in re 
pair of monsoon damages, a length of 523ft. was built in about four 
months, making a total of 793ft. During the third season, after 
the repair of monsoon damages, a Pe of 710ft. was built, com- 
pleting the breakwater on the 22nd of February, 1873, to its full 
ength of 1503ft., which had thus been barely twelve months in 
actual building. 

The action and effect of the monsoon sea and the repair of 

were then detailed. In 1871 the centre joint opened 
here and there, and one block was washed over from the top 
course on the harbour side. Slight damage also occurred to the 
shore end in the sea angle. e nature of the settlement was 
described, also a curious rocking action, and the closing up of the 
cross joints under the action of the sea. The repairs of the 
damage, in the first season, cost £185. During the second 
monsoon, 1872, twenty-five blocks were washed out from 
the top course on the side, eighteen, of these 
blocks being in one le of 86ft. The damage was again 
traceable to inequality of settlement. The sea side did not 
suffer, nor did the shore end, though both showed evidence of 
the force of the sea. The damage was ired in a few days at a 
cost of £512. The monsoon of 1873, the after the completion 
of the breakwater, did trifling damage, and was confined to the shore 
half length, still ey be to weakness of foundation. The 
repairs cost £199. In the monsoon of 1874, the outer end and 
“scar,” which had notthen been in any way ially » 
lost five blocks during unusual weather, though no other part of 
the outer half length suffered, but the shoreward half opened 
here and there. The repairs of this season cost £418, and included 
the re-erection of an iron beaconon the outer end. The nature 
and extent of the subsidence, which in some parts amounted to 
3ft., but without dislocation, were then noticed, and the action of 
a mollusc, the Pholas, on the concrete blocks, also the effects of 
the sea on the rubble base, which did not, however, affect the sta- 
bility of the superstructure. 

The cost of the breakwater had been £93,565, or £62 5s. per 
lineal foot, but this amount included ae, i charges, the 
current expenses during the last season ing only £34 per foot. 
This sum included the repair of damages during the progress of 
the work, and during the two monsoons since its completion, 
bvt not the expense of engineering and office establishment. 
The work had been carried on in the Bombay Public Works 
Department by the author and his assistants, advised by Mr. 
William Parkes, M. Inst. C.E., as consulting engineer, and 
Without the employment of any general contractor. The com- 
pletion of the work was favourably noticed by all the Government 
authorities con 
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A Vienna paper states that the production of steel in Austria, 
which in 1865 amounted to 70,000 —_ had inereased in 1872 
to 1,350,000 quintals, and in 1873 to one and a-half millions of 
quintals, 

SoverEIGNns, Loox Our !—Twenty-five thousand sovereigns were 
melted over in Philadelphia the other day, Sic semper tyrannis / 
Let the crowned heads of the effete monarchies of Europe tremble 
in their stockin’ feet !—American Manufacturer, , 
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SCREW PROPELLERS, SHAFTS, AND FITTINGS 


(For description see page 338.) 
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2931. A new apparatus or apparatuses applicable to fireplaces to facilitate 3630. Improvements in Packino of Piston and other Rops, Henry 
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3125. Improvements in "RaiLway BRAKE apparatus, which improvements | 3632. An improvement in IsLavine and ORNAMENTING Sorraces of Woop 

ble to other apparatus or machinery, John Y. Smith, used for Decorative Purposes, James Thornton, Crown 
Sou pton-buildings, London.—éth > red 1875. Camden Town, and James Thallon, Longford-street, Regent's Park, 

3129. New or improved Ourpoor and I Games, and apparatus con- | London. 
nected therewith, Edward Pectes Feukine. Stockwell, Surrey. 8634. Improvements in Tanninc Hipes, Skins, and other Anmat and 

$133. Improvements in the construction of Furnaces, and apparatus — = Supstances, and in Dyginc the same, Jules Masurier, 
eonnected therewith, Alfred b> Gases Victoria-street, London. 

—A communication from Alfred pp, Esse’ nm, Prussia. 3637. oo in Street Pavements, and in means or apparatus for 
$143. An hich "may Enaine to be operated by Sraax, Hor Arr, or WaTER, laying the same, John Rowbottom, Halifax. 
aad wi used as a pump or a fluid meter, William | 3640. Improvements in the construction of hinery for the f. 











3075. Imy ments hinery or tus to be used when AppLyina 
INDIA-RUBBER to Faprics, and conserving the vapours evolved during 
the process, and in the mained | of dealing with those vapours, John 
Barrow, Clayton, near Man 

3676. Imrovements in ATTACHING Dees and other Kors to their Spm. 
peg and in rack pulleys, William Macvitie, Erdington, Warwick. 


3677. An improved Diamonp-HOLDER and method “ INSERTING, Firrixe, 
and SECURING Diamonps in metallic holders, 
London.—A comamabiles from Joseph Wild 
Branch, Be Louis, Missouri, US. 
3678. hinery or apparatus for GrinpiInc and 
“Pounitno which Pla. are also applicable to other similar 
rposes, John Henry Johnson, Lincoln's-inn-fields, London.—A com- 
oaniention from John Wyman Blake, Jersey, New ‘Jersey, U.S.—22nd 


as 1875, 
36 y for Treatinc Hines, Skins, and 
“aru, John Meredith porcar Oteley House, Wrexham, Denbigh- 











0. I ents in the facture of Gas for ILLuMINatTiNe, 
Heatixo, and Cookine Purposes, and in apparatus employed therein, 
Adam Aitchinson and James Aitchison, Manchester. 

$681. Improvements in the Treatment of Seaweep for the Exrracrion 
the [opo-Bromipss therefrom, Edwin Powley Alexander, Southampton- 
json. ae. —A communication from Guillaume Jean uis 
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3682. a heared in the manufacture of Ice, and in apparatus and 
moulds employed therein, John Gamgee, King’s- -road, Che! 

3683. Improvements in apparatus for SIGNALLING BETWEEN PassENGERs, 
Guarps, and Encine-privers of Rattway Trawss, James Law, Cleck: 
heaton, Yor! 

3684. Im: mnproverents in the Preparation or Treatment of CLoru to be 
Usep for Covers, Bacs, and other analogous purposes, and in the 





means, machinery, or @ yparatus employed therefor, and for forming or 
constructing covers or x! 7 rom such cloth, David Anderson 
Smieton, Dundee, Forfarshire, N 

3685. Improvements in pom rnc Henry Hughes, Leicester. 

3686. Improvements in setting instruments fer ArracHino BurToNs and 
such like Fastenincs to WEARING APPAREL, George Tomlinson Bous- 
field, Sutton, Surrey. — A communication from David Heaton, Provi- 
dence, Rhode Island, U.8. 

3687. Improvements in the manufacture of Beer, Francis Neison Girdle- 
stone Gill, King Henry-road, Regent's Park, London. 

3688. An improved form of Cueque to Facititate the TRANSMISSION of 
Mowey to and from any place and in any currency required, Maurice 
Sternberg, Eastlake-road, Brixton, Surrey.—23rd October, 1875. 

8689. Improvements in the manufacture of RalLway TRaM-caR, and 
other ilar wheels, and in the apparatus employed therein, Rober 
Hadfield and John Mallaband, Sheffield. 

3691. Improvements in the mode of Fixiwo Zinc Piares in LrrnooraPnic 
Paintino Macatnes, William Goldsmith Borrett, Castle-street, Holborn, 
and Thomas Hyde, Kirby-street, Hatton- -garden, London, 

3693. An improved ometen for Lecxino or Fastenina, Emile Bazelaire, 
Rue de la 

3697, Sceneneieiaa in the construction of the Floors of Skatinu Ruvks, 
Charles Moseley, Manchester. 





Invention Protected for Six Mouths ot on the Deposit of 
Complete Specificati 
8771. Improvements applicable to the Heatino bait Furnaces and Steam 
Generators, and to the apparatus used in connection therewith, 
Henry Edward Newton, Chancery-lane, London.—A communication 
from Jean Antoine Francois Verdié, Paris.—29th October, 1875, 





Patents on which the Stamp Duty of £50 has been Paid. 

3305. Boxes, George Leonard Turney, Addle-street, London.—7th Novem- 
ber, 1872. 

3284. Borters and Furwaces, Julien Francois Belleville, 8t. Denis, 

ce. —5th November, 1872. 

8248. Same MACHINES, a Walter Davis, Kennington-lane, and 
Joseph Pardoe, Whitefriars, London.— 2nd November, 1872. 

3291. Sroves, &e., Benjamin Looker, Kingston-on- -Thames, Surrey. — 6th 
November, 1872. 

3348. Sewace Tanks, Rogers Field, Cannon-row, Westminster.—llth 
November, 1 

$583. Sewinc Macuines, George Haseltine, Southampton-buildings, 
Lon 





don.—28th November, 1872. 
8269. Removina ‘OpstRUcTIONS from Gas Pipes, George Goldsmith and 
James Dilkes, L th Ne 
3271. ApsusTMENT, @c., of Gases, Wiltiamn. Bennett, Liverpool.—4ti 
November, 1872. 
= Mankina Is meee John Richards, John-street, Adelphi, 
ndon. 
3518. eer LOADING SMati-a snus, Samuel Blakemore Allport, Birming- 
ham.—23rd November, 1872. 
3308. ARTIFICIAL Fvurt, Martin Rae, Uphall, Linlithgow, N.B.—7th 
November, 1872. 
3386. Pipe Jouvrs, John Henry Johnson, Lincoln’s-inn-fields, London.— 
13th November, 1872. 
3286. CexVERTERS, &c., Thomas Rogers Horton, Glasgow, Lanarkshire, 
N.B.--6th November, 1872. 
$287. Communicative between Passencers and Enaine- ‘DRIVERS, Peter 
Jones, Earlestown, Newton-le-Willows. | — 6A ¥ 


3313, oa ~ John Smith, Castlefields, Shrewsbury, Salop.—sth 
November, 1872. 

3498. PLovaus, David Govt and George Greig, Steam Plough Works, 
Leeds.—1lst November, 187 

3537. Soeiie ~ peat owed John Cameron MacDonald, Waddon, and 
Joseph Calverly, Albany-road, Camberwell-road, Surrey.—25th Novem- 
ber, 1875. 

~~. poms and Vesse.s, John Dunkin Lee, Northwood Park, and John 

ite, West Cowes, Isle of Wight. —8th November, 1872. 
sas. Foroine, Thomas — iy George Ryder, Tonge, near Bolton, 
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3345. A new — improved stethod of TELEGRAPHIC een bn 
N * 


opddell, Tpewich, in the Permanent Way of Rai_ways, George Arthur 


Ipswich, . a 
hinery for the Manuracture of Lozencgs, 
eo and other like articles “of confectionery, which pny “pte og 














Patent on which the Stamp Duty of £100 has been Paid. 
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machinery Maxine Leap Traps, 
“4 Southampton-buildings, London.—A communi- 
Nelson Du Boise, New York, U.S.—20th October, 


apparatus, Charles orton, A | 
road, Stoke > Rewtanten, and James Grieve Lyle, Bishopsgate-street, 
London.—24th September, 1875. 
3497. Improvements in Water-cLoseT Paper, Adolphus Austen, London. | 
—8th October, 1875. | 
3520. Improvements in Sewinc Macuines, shuttles for the same, and | cation from 
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3535. A new and improved apparatus "for MAKING Lime, and for similar | gardens, Hyde Park, London. 
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ry, Buckinghamshire. | Herts, Chancery-lane, London.—A communication from John Herts, 
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Joseph Frank Wicks, Providence, Rhode inland.” v 8.—12th October, FACTURE of O11 or Seep Cakes, such invention being also applicable for 
other purposes, Walkden Thompson, Hull. 
9585. Imp ts in b line Lamps, John Dyer, Sidmouth, Devon- | 3656. I in y or apparatus pel Dovs.ina, Twistixe, 
shire. and "Ranuine Yarns or THneaps, Al Store’ x 
3587. Improvements in centrifugal machines for Tarow1ne Arrand other | 
Fiurps, and communicating — motive — a Thomas Webster | 9656. , in Steam Generators, Henry Stacey Barron, Lang- 
Ww | dale-road, Greenwich, Kent. 
3539. comes a Winpow tenreene, , Cummings, Blyth, | 5659. An improved instrument for Prercine Crasrs, Eugenio de Zuccato, 
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3610. Improvements in the method of Raisine Suips or other Sunken | 3666. A new or improved TeLecRraPH CABLE, James okies Lacker- 
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3451. MouLpINe Pipes, Charles Markham and William Knighton, Staveley 
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ne, 1875. 
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road, Kensington. 
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London.—A communication from Edward Marsland. 

2510. Paper, Alexander Melville Clark, Chancery-lane, London.—A com- 
munieation from Charles Jules Pierre Desnos. —12th July, 1875. 

2597. LicuTine Cigars, &c., Ludwig von Wojewodsky, Svuth-street, 
Finsbury, London.—1l4th July, 1275. 

2535. Gavotnc Gun Barre.s, Tuses, &c., Samuel Blakemore Allport, 





irmingham. 

2544. VENTILATING Apparatus, Samuel Coste, Water-lane, London. 15t# 
July, 1875. 

2572. Pump Buckets, John Musgrave, Sagar-Musgrave, Joseph Backhouse 

Akeroyd, and Daniel Ward, Leeds.—19th July, 1875. 

2577. Heatiso and Coouina Vinertes, &c., William Gray, Edinburgh — 
20th July, 1875. 

2605. Forcine Fiuips, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Thomas Spencer Disston.—21st July, 1875. 

2677. Wacows, Corves, &c., Robert Hudson, Gildersowe, near Leeds.— 
28th July, 1875. 

2707. GaLvanic Batrerties, William Marston Warden,'John Muirhead, and 
Josiah Latimer Clark, Regent-street, Westminster. —30th July, 1875. 

2720. Drituine, &c., MAcHLNEs, James Dodge, Manchester. sist July, 
1875. 

2734. CLosinc Nozzies of Bessemer Lapes, &c., James Melling, Sheffield. 
—Srd August, 1875. 

2931. Licutine Fvet, &c., Edward Tomlinson, Old-street, London.- 20th 
August, 1875. 

3019. Drums of Rotary Screens, Charles Cousins, Lincoln. —3lst 
Auguat, 1875. 

3085. COMMUNICATION BETWEEN Passencers and Guarps, &c., Thomas 
Hustwit Richardson, Leeds, and Alfred Moffatt, Mirfield.—2nd Srptem- 
ber, 1875. 

$118. Watcnes, Benjamin Joseph Barnard Mills, Southampt 
London.—A communication from Henri Jacot-Burmann.—6th Septem- 
ber, 1875. 

3129. Improvep Ispoor or Ovtrpoor Games, Edward Forster Tompkins, 
Stock well. 

3144. Rotary Steam Enotes, John Layng McKim, Nottingham —7th 

mber, 1875. 

3177. Treatine Woot, &c., William Harpham, Thomas Craven Harpham 
and William Thomson, Leeds.—10th Se tember, 1875. 

$246. CaPsULING BortLes, Frederick William’ Schreiber, Bond-court, 
London. —16th September, 1875. 

3247. Measurine the Fiow of Fivrps, Francis George Fleury, Bristol.— 

3249. CARDS EMPLOYED in —— Textite Fapsrics, Ernest Grether, 
Blackfriars-street, Manchest September, 18 

3842. Winpino Corton, Robert Smith, Manchester. 

3348. Steam Motor for Tramways, Felix Gendebien, Brussels, Belgi 

—24th September, 1875. 

3375. Construction of Prisons, &c., Frederick Harris, Southampton- 
buil . London.—A communication —% James Bartholomew ( Pook 
and James Wilson Heath.—27th September, 1875. 

3427. Lockixe Rattway Pornts, James Edvard Annett, London Bridge. 
—2ad October, 1375 

3451. Securinc Brooms or Brusnes to their Haypves, William Martin, 
Manchester 

3456. Sarery Vatves, John Rochford, Cabra-parade, Dublin. —5th October, 

75. 


Benjamin Joseph Barnard Mills, Southampton- 
—A communication from James Patton Taylor. —6th 


hnildi 











Batrery Gowns, 


8543. Sream Conpensers, Matthew Sault, Newhaven, Connectizut, U.S. 
—A communication from the Ransom Syphon Condenser Company, 
Buffalo, U.$.—12th October, 1875. 
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ABSTRACTS OF SPECIFICATIONS. 


1068. aman Evevators, G. Greig, Stonehaven, Kincardine.—Dated 22nd 
pri, 1875. 
The invention — in so combining a straw clevator with a portable 
machine that the thrashing machine serves as the support and 
carriage for the ~ eal 
a ony J. H. Johnson, Lincoln's-inn-flelds.—Dated 22nd April, 


This invention relates to the manufacture of soluble and putrescible 
manure from new aga obtained by the special treatment of 
such for example as , wool, and — 
whick in their natural are and i ibl 
also to apparatus to be employed in operation upon the televe mentioned 
substances. 


ame * recta Lire, A. W. Pike, Kennington-lane.—Doted 22nd April, 


This invention relates to apparatus intended more particularly for use 
on board ships, and which whilst serving asa mattress may be utilised in 
the case of an emergency for the preservation of life and we afloat. 
The apparatus may also be utilised for other purposes for which punts or 
boats are ordinarily employed. 

1488. Curtains, 7. Miller and N. Jamieson, Darvel, Ayr.—Dated 23rd 
April, 1875. 

The feature of novelty which constitutes this invention is the produc- 
tion of the pattern portions of the cloth by uniting two webs of leno 
and muslin or plaln cloth in the manner described. 

1498. caanee Siqwatiine, F. G. Wynne, Westminster-chambers.—Dated 
23rd April, 1875. 

Signalling through insulated rods placed on railways by means < 
electrical a) tus, together with commutators placed on trains and 
in electrical connection with said insulated rods. Constructing suita’ table 
apparatus for the purpose. 

—. a rer oe Dratss, W. P. Buchan, Glasgow.+Dated 23rd April, 


This vention consists in io a small lateral branch on the verti- 
gal inlet duct of the ordinary en at TS and — higher the 
level of the water in the — has an inlet air pipe 
which allows fresh air down ‘on same ——] up the soil pipe 
es ventihoting of these to the roof. Also in to aking the the 
ane nat of the syphon nearly baa aed with a tongue between the 








iow overflow, lower inlet end of the drain 
entering to the vertical duct alittle oi piste than the outlet. The 
air inlet phy ad yore patty a and — plate 


is fitted below at the throat to ggg Ae entre of rae and the space 
between these is filled with charcoal. orming the trap in the 
shape of F call vealh athe tha donkn hapetiner Se prone top on the one 
side, and the overflow aes —— duct a little iower on the other 
par nay wages wry wena and throat at the sepa- 
rated from the ou Siniash by 0 dippingtengus ao as woellow e air to 
pass froely in. 
1500. Sewinc Macuings, W. Reid, Glasgow.—Dated 23rd April, 1875. 
This invention consists in making or winding and using cops or bulls 





outside of the , under 
Witch the th thread is led on its way to the needle, so as to eff ly take 
out the “‘ kinks ” of the thread at the same time afford a ten- 
sion The uj thread may be ——eS frem hank by 


thereto. pper 
mounting it on a reel secured to a frame attached to the sewing 
1008. _papenme Ta.iow, W. Cook and S. Hall, Bow.—Dated 23rd April, 


The» describes mincing or finely oo the 
fatty matter and spreading it in thin layers on trays or shelves. In this 
pg hd hee mt tne cient temperature to cause the tallow to drain 

off, leaving the tissue upon the trays or shelves. 
1509. gy Stone, R. Youngand T. Thompson, Glasgow.—Dated 24th 


April, 1875. 

This invention consists principally in combining a series of diamonds 
upon a bolder or tool bluck in an improved manner to form a compound 
Ee which can boing « so as at po agen to reduce a bh anes sur- 
face down toa plane surface which for many purposes req no 
further finishing. 

1512. Pappie Proretiers, J. J. Aston, Kensington.—Dated 24th April, 


1875. 

Improved paddle wheels com: of narrower and more numerous 
blades or paddles than those described in specification filed the 16th 
August, 1873, pursuant to patent to same inventor dated 18th February, 
1873, No. 598. Narrower paddle-boxes. 
es me Curmyeys, H. A. Bonneville, Paris, France.—Dated 24th April, 


The consists in enveloping glass chimneys of lamps and gas 
burners and also the glass vessels of petroleum lamps in a wire casing to 
prevent their breakage. 

1515. Compinep Enorves anp Centrirucat Pumps, J. B. Lawrence and 
B. V. Porter, Parliament-street.—Dated 24th Jas 1875. 

This provisional specification describes i its of com- 
bined engines and centrifugal pumps to allow of their being made more 
compact and more cheaply than heretofore. 

1521. Desk-Tasie, W. Walcker, Paris.—Dated 26h April, 1875. 
A table top capable of being set at an inclined or other position is 


nificati, 








attached to an ——— to project over a bed. The upright has a foot to 
go under the to steady the framework. 
a8. Treatine Jute, W. R. Lake, Southampton-buildings.—Dated 2th 


1875. 

gall takebdigwectiiertadgeubanemntn which potash is used as a 
necessary alkaline an Se the treatment of jute, gunny, and manilla, 
and fibrous plants w. by their fibres are disintegrated free from their 
natural colow: paper and vonverted into pulp or fine filaments for the 
manufacture of fine white and for other purposes. 

1569. Venicres, L. G. Bodel, J. Masse,and W. Webster, Paris.—Dated 
28th April, 1875. 

This consists in the application to velocipedes and similar vehicles of 
the system of propulsion by means of the force exerted by the feet, or 
the hands and feet combined, of the rider, patented by the same 
inventors yh the 2Ist Ly" 1874, No. 3235, and in the details of 

‘or such app 
1579. Sewino Macuine, A. J. Guivet, Troyes. —Dated 29th April, 1875. 

This relates to ar sewing for hosiery, in which a to- 

and-fro needle is used in tion wite a recip rule. 


ae oe Covours, A. M. Clark, Chancery-lane.—Dated 29th April, 


The saaeetel method of this invention the e 
ployment of hot air and steam either simultaneously or alternately in a 
chamber, either closed or ventilated. 
1618, bg a Desk, W. R. Lake, Southampton-buildings—Dated 1st 

lay, 1875. 

This invention relates to an improved writing desk or table constructed 
in three parts, two of which are together Poy in width to the other, each 
part being provided with compartments or pigeon-holes suitable for 
storing books, papers, and the like, and the two lesser parts being hinged 
to the central or greater part, to serve as doors. 

1627. Game or Sant, 8. A. Hannen, Northampton.—Dated 3rd May, 1875. 

The object and ) nowy of this invention consists in forming a suitable 
target pierced or ed with a series of radial holes, say, to the number 
of twelve, radiating from a central hole. These holes are fitted with 
annular mouth- ~ 2. of different colours, with pockets or nets at the 
back for catching balls that, through the progress of the game, are thrown 
into them by the players, the one placing his or her ball in the centre 
hole claiming the privilege of the game for —_s targetier. The game is 
innocent. asp ae o and exciting, and may be played in or out on 
es localised LY nee a aoe ae wt. —* 4 

ing suspen or on, al e players stan at suita ie 
distances in its front, rivaling in dexterity or skill by pitching or 
throwing balls into the respective pockets, the greatest score of pocketed 
balls de! _— the winner or winners, for it may be ed singly or in 
pairs, a knight and l.dy joining as partners to make the it score. 
3601. bag ror Gas Licuts, S. Chandler, Southwark.—Dated 16th 

Oct 1875. 

The object of this invention is to improve the present system of the 
combustion of gas in burners, and relates more ly to those 
known as argands, and consists in pe yd thesize of the orifice through 
which atmosphefic air passes, and also in regulating the supply thereof 
by a valve arrangement. 

3625. Water Meters, A. M. Clark, Chancery-lane.—Dated 19th October, 
1875. 


The invention relates to a meter which will measure the whole stream, 
although receiving but a part of same, and consists principally in apply- 
ing a valve or valves =a the inlet Pipe, © controll W the main current, 
to regulate two sone! leading to the wer parts of the 
ter passing through tly said pie ob effects the 
measuring or regis' mechanism, while that passing through the other 
opening will not affect it. 

990. Macwertic Soom a DEEP sea CuRRENTS, B. T. Moore, Isleworth, 
—Dated 17th March, 

The novelty of this eeetion consists in the application for the purpose 
of determining the direction of currents of water of a hollow shell con- 
taining within ita nded vessel provided with a compass needle and 
clockwork, so arran; that at a given instant the ition of the needle 
with regard to the en is fixed the ion of the clockwork, 
the instrument ey fee ‘ane a which turns a certain line in it 
in the direction of 
1150. Marxrino Games, A. oa —— ee 30th a ed 1875. 

The number of games played at poo! and billiards, are regis- 
tased by amesmn ofa epston, pel and ratchet it the number of games 
played may be seen by a glance at the board. 

1486. PreveNTION oF THE SLIPrYING OF Horses, C. Myring, Walsall.— 
Dated 23rd April, 1875. 

This invention consists of a receptacle for ashes or eri substance or 
other mixtures to be conveyed to the feet of in motion, 
and in such a way as to be under the control of the dvtver. 

1487. Evecrro-macyetic Motor, &. H. Courtenay, Clapham Junction.— 
Dated 23rd April, 1875. 

In this invention the electro-magnet that is to be used as a motor is 
formed by arranging a number of small induction coils across the limbs 
of the | soft an. base bars; the terminal wires from each ot which are 











sists in | = 





~~ 





d with d cting bar in such a manner as to regulate at will 
the current that { is to be employed. 
1489. Givcose, F. FE. Pearse, New Wandsworth.—Dated 23rd April, 1875. 

This invention has reference to letters patent, No. 1044, 1873, and relates 
to the use of a small jet of water or other suitable liquid to flow in with 
the grain as it passes into the saccharifier through the feed trough to 
prevent any tendency to choking. By these means the ) wry om 
on broken and refuse , as well as the operation on grain 

ly been red to small particles or powder, is facilitated. 
1490. Foxena CarriaGEs, C. Williamson, Leighton Buzzard.—Dated 23rd 
April, 1875. 

The invention mainly consists of a carriage or conveyance mounted on 
wheels, such being under the body of the conveyance, the whole = which 
is to be of such ith as to allow it to into the church an t 
to the grave without noms | the coffin. The sides and nas of the 
body of the conveyance are made of wood or other suitable substitute, 
and are hinged in such a manner ee Se and when in 





the church the coffin can be seen. provided to su 
the velvet drapery along the “bod; of the with india-ru 
rollers inside. A guide is provided for the bearer to take hold of in 


turning. 
1491. Dovste-actine Pumes, C. Willis and W. Pearson, Bradford.—Dated 
23rd April, 1875. 

This invention relates to constructing pumps having the barrel, valve 
boxes, inlet and outlet passages cast in a drical neg h _ formi ing 
one casting. The pump is worked by a steam cylinder, nm 
being connected to the pump rod by a crosshead, to which . fitted ted guide 

guides fitted to the pump ; a bracket is fitted to the 
is fitted one end of the connecting rod, — | other 


The pump can be disconnected from "the 

used for other purposes. 

“ee. Drawine On, W. F. Woods, Chelsea.—Dated 23rd A 
is invention relates to novel and simple apparatus 


eC re the engine 


, 1875. 
iefly intended 





345 
f in connection with vessels f oils 
or other fluids which require okt & SS a f the fo 


tion and explosion of gases emanating from the said oil or fluid in the saia 


sees Ratsine Water, R. Budge, Valparaiso.—Dated 28rd April, 1875. 

The object of this invention i to raiae water or other liquids by forming 
&@ vacuum, not by means of ¢ ees en) eee Ee 
by first expelling it by means of steam which on leaves the 
vacuum. 


SOBs, Beare anp Conpenstna, R. Budge, Valparaiso.—Dated 23rd April, 


5. 
Steam is formed in an ordinary boiler led into a second boiler of 
construction where it heats the water contained therein and 
mes condensed itself. The steam formed in the second boiler 
passes on toa third, and the same process is ited for any number 
Se ea ee from the first 


1 Rar: wr yor Oi Cakes, C. Eskrett, Hull.— Dated 28rd April, 
ain Tnetal plates with angle 1ron at each side, ribs between, and horse- 
edges. 





1808. Scipnate of Sopa axp Sucruate or Potasu, J. Brock, Widnes.— 
Dated 23rd April, 1875. 
This invention consists in eee blocks of the salts named 


by placing the crystals wet from in frames filled with 
+o pegs, and then draining, turning them =F ey of the frame, and stoving 
them 


ee. —_— Work, C. Causley, Stoke Newington.—Dated 23rd April» 


Te pe of this invention describes expanding trellis work 
Soometes laths, formed into the lengths, and their ends to the proper 
le, by being cut in boxes of the length required, and with their open 
ends sacpedl bo give the angie. The laths are placed in a shallow box pb y 
the lines for the nails being indicated by marks in therim thereof, 
bottom of which is provided with slots to enable the nails wae tots abenuan 
through, so as to be afterwards riveted over, a washer under 
the nail head and over the nail point before it is ri ever. The 
laths are planed both on the faces and edges before being put together. 
1505. Puriryixc Carsuretrep Hyprocen Gas, H. W. Cook, Thurloe- 
square,— Dated 23rd April, 1875. 
The objects of this invention are, to ise the chemi 
employed for the purification of gas. To this end the purifying ma‘ materials 
(say lime, for instance) are presented to the gas in such a manner that 
they will act energetically on the gaseous impurities, and will offer con- 
tinually fresh absorbing surfaces. 
1506. Sixx Traps, J. Middleton, Leeds.—Dated 23rd April, 1875. 
The object of this invention is to effectually prevent sewer gas from 
o—_ tering dwelling-houses. This result the inventor attains by relieving 
the water joints ot sink and other traps from the — of sewer gas 
and providing a free escape for the same into the open air. 
1508. Hanpves ror Skin Rasps, &. H. Musgrave, Idington.~ Dated 24th 
April, 1875. 


a4 Aient 





The inventor uses a composition of Portland cement, pummice stone, 
zinc, chalk, fine sand, emery, crushed glass, common clay, Stourbridge 
china, pipe-clay, or other table material ; these he f into a mass 
by the addition of india-rubber, gutta-percha, boiled oil, white 
lead or water. He then coats the by the 
means of pressure or other method. The handles A uses of various 
shapes, sizes, and colours. He sometimes uses , bone, horn, 
ind -rubber, vulcanite, gutta-percha, papier maché, caapullian, or other 


suitable material. 
1510. Osrarsine Motive Power, D. M. Yeomans, Cornhill.—Dated 24th 
April, 1875. 

This invention relates to the “yoy 5 ar or more flexible air 
vessels worked by atmospheric lnyed as me 
movers in driving or oapiyies power for rir celine wae ous kinds o 
chinery. 

1511. Wasuixc Faprics, B. Rhodes, T. B. Rhodes, and J. R. Stoney, 
Armley.—Dated 24th April, 1875. 

A pair of rollers with india-rubber _— and cones and other guiding 
appliances for bringing the material to the yo rollers. 

1513. Locomotives, J. C. Merryweather, and H. Merryweather, and C. J. 
W. Jakeman, Long A ‘dent eeed 24th ‘April 1875. 
This invention relates, in the First place, to arrangements whereby the 


exhaust steam from the propelling of the locomotives may be 
disposed of without noise or visible va; . For this the exhaust 
steam after leaving the cylinders of the engine is ca to pass partly 


into a chamber aero = the base of the oe and having a per- 

pe lens Be “ versenged ben th ‘a fi iy rey 

tl a rose or no es ea regra' wi 

the steam from rose or nozzles is rere, tao, 

through a deep fire, whereby the steam is ly decomposed and \y 

consumed, the rest so highly to be in 
Second relates 











improved arrangement ef safety valve whereby the fire is automatically 
[ auabtieatineomanal a oS alist in 
vi e safe’ ve a ou a 
yee the Third of the inven- 
tion relates to a mude of i si dhesion to rails or ways of 
the wheels of the locomotives when used for drawing other vehicles, 
consists in so d and the vehicle to 
be drawn as that a on of the zht of the vehicle to be drawn may 


by the engine. 
1516. Warmixc anv VentiLatine, W. J. Spurrier, Birmingham.—Dated 
Aacondis ay Mthie i tion air f ‘ing carriages, 
ng to invention ‘or warm. 
ships, is heated by means of a perforated chamber, heated by a kitchen or 
or otherwise , the withdrawal of the heated air 
chamber and ‘tion 


to be waueed ten eae 
or otherwise. ba gary R of the 


the stop cocks and a) others in the system of 
es A es ror Caatns, @. W. Datson, ranrtort spor —Dated 2th April, 


This 1 >. a or combi with seals for 
chains, bars for chains, natn ek aharana, a vitfing watch SA 


or ke: pe y= either be $4 or article, 
or be brought = tion for use at watch key 
or key barrel works in a case in eee hud ed te Oks orien, 
and when pressed home is held in its means of a 
prorat bene into a hole in the key barrel. By means of a pusher 
ted fro seal or locket the lever is withdrawn from 
e Sey ee eters als projected a and supported 
in its projecting by a coiled — watch 
key or key barrel ma; aay to Wed tn teat of the fixed barrels of 
watch keys. 


1519. Animat Trap, A. FH. Byng, ae 26th ws 1875. 

This provisional specification lescribes a trap composed of two arched 
or bent wires conn , which wires pom set are held 
in a vertical position by a saae to which the bait is attached. When the 
animal pulls the bait, he releases the wires, which arc then drawn down 
quickly and forcibly "to the horizontal position by the , andin this 
movement one or other of the wires will strike the anii on the back, 

him immediately or nearly so. 


aa aed SvusMAkINE iocks, 8. Alley, Glasgow.— Dated 26th April, 


A axtiorm is provided from which to work rock eo or boring tools 

being in or upon a boat of suitable size, with boilers, engines, and a pro- 
lier. It is essential for the platform 

operation, and to this end the bout is fi 

modification, with four long hydraulic Fe mere the rams of which can 

be thrust downwards so as to raise the boa’ t partly or quite out of the 

water. 
2058. Wixprve Sewinc Tureap, J. P. Kerr, Paisley.—Dated 26th April, 
1875. 


apparatus comprises two vertical, rectangular frames —— ~ aon 
each other in plan an acute hich faces faces the 
The winding bobbins are horizontally and in several ortoontel 
= and are driven by friction wheels, or by bands, or by toothed gear- 
rs 


can be tedly to this in’ 
also ble and ve of great saving for other purposes where a 
number of holes or are tly required. 











HE ENGINEER. 











improved trap or app 

insects. For this purpose a cage 
ously of wire gauze or perforated metal, or of g] 
suitable material. At the lower end or other suital 

hamber s1 passages are form 

into the interior thereof, the entrance passage being made in such manner 
that when the flies have entered they are unable to return, the project- 
ing wire or other means emplo, acting to prevent them doing so. 


wood, paper, or other 
part ot this cage or 





Within the cage or chamber, honey or other attractive substances or | 


fluids are placed, and when satisfied the flies or insects can ascend or 
through an aperture into another and larger chamber, from which they 
are unable to pass back again. 

1526. Suavine, J. Monks, Gloucester.—Dated 26th April, 1875. 

A plate bent at right angle and at the bend ened with slits, a cutting 

blade fastened with its edge close to the bend. 

1527. Lockine, H. A. vrené, Paris.—Dated 26th April, 1875. 

This apparatus is Base ome of a metal tpg each end of which 
into a safety-box : ene end of the spindle is formed with a circular 

notch or neck, into which take two spring plates in its corresponding 

box ; the other end of the spindle has several circular grooves, its corre- 

sponding box having a ring with two vertical blades formed with notches 

like saw teeth for holding the spindle. The two boxes are connected by 

acurved _— so as to form a padlock, and suitable keys are provided for 

opening the same. 

1628. Heatixc Feep Water, H. B. Barlow, Manchester.—Dated 26th 
April, 1875. 

‘This improved apparatus consists of a cistern placed above the boiler to 
be fed, the feed water is pumped into the cistern through a valve ; the 
upper end of the cistern is connected to a series of semicircular pipes 
surrounding the under side of the boiler and resting upon bridges in the 
flue under the boiler. ; 
1529. Forwace Grates, 7. Henderson, Birkenhead.—Dated 26th April, 

1875. 


First, rocking bars are arranged so as to fall at once into their normal 
position, when the force causing the motion ceases. Secondly, the 
arrang' é requires no conductors but the bars themselves to transmit 
the motion from one bearer to the other. Thirdly, it can be adapted toa 
single or double set of transverse bars, as well as to longitudinal bars. 
Fourthly, it can be arranged to give one bar a vertical and the next a hori- 
zontal motion at the same time. Fifthly, it can be worked with Hender- 
son’s mechanical stoker, or by hand, and can be made self-cleaning, to 
throw out the ashes and clinker at either end as may be desirable. 





1580. Rerriceratinc Wort, J. Turnock, Ross, Aereford.—Dated 26th : 


April, 1875. 

The object of this invention is the employment as the cooling or 
refrigerating medium of air and water intermixed, so that the air be- 
coming saturated with vapour may carry off in a latent form much heat 
which otherwise would have passed into the water, rendering a larger 
expenditure of water necessary. 

1531. Ratsixe anp Forcina Water or Arr, J. W. Woodford and E. G. 
Woodford, Lavender-hill.—Dated 26th April, 1875. 

fication describes improvements in centrifugal gure and 

psing such and other apparatus for ping and ging up 

mud, sand, and such like deposits, from the of rivers, docks, an 

harbours. 

1532. Feepine Steam Borers, W. L. Wise, Adelphi.—Dated 26th April, 
1875. 


This 
means 


This invention relates to improvements in the apparatus described with 
reference to Fig. 1 of the drawings amen gy the specification of 
patent No. 2155, of 1874. The invention relates to :—First, the applica- 
tion im the lower reservoir of a valve and float to the orifice of the pipe 
leading to the upper part of the upper reservoir. Secondly, ng 
the water supply pipe toenter the lower partof the upperreservoir. Thirdly, 
providing a float within the upper reservoir. Fourthly, providing an air 
escape orifice with a valve at the highest part of the apparatus. Several 
minor modifications in the arrang t of the t ified 
1587. Stxcerve Woven Faprics, G. Briggs, Cleckhheaton, and H. Stead, 

Halifax.—Dated 27th April, 1875. 

The object is to singe yarns or fabrics oumpaned of mixtures of animal 
and vegetable fibres at one operation, for which = they arrange and 
combine in one apparatus a series of gas jets and a hot plate. 

1538. Low-waTer ALARM WuisTLes, J. W. Kenyon, Manchester.—Dated 
2th April, 1875. 





Y Y 


The inventor provides a chamber with a whistle, from the valve of | 


which is suspended a basin. A pipe leads from the chamber to the low- 
water level. So long as the chamber is full of water a spring keeps the 
valve closed. When the water in the boiler sinks too low the chamber 
empties, and the weight of the water in the basin opens the valve. A by- 
aged oe with a cock enables the apparatus to be tested. A float may 
substituted for the basin. 
1589. Steam Geverators, G. Plant, Miles Platting.—Dated 27th April, 
1875. 


The inventor reverses the curve of the bottom of a Galloway internal 
flue, making the floor of the flue convex instead of concave. 
flanches the edges of the flue rings outwardly and welds the edges of two 
rings ther, interposing a flat ring. 

1540. Brakes, L. Knoblauch, King William-street.—Dated 27th April, 
1875. 


This invention relates to continuous brakes for railways and to apparatus 
to be employed in connection for to or communi- 
cating to the engine driver from any part of the train, which apparatus 
is operated automatically in the event of the train becoming separated. 
1541. Rawway Sienatyine Apparatus, L. Knoblauch, King William- 
PE mem —~ ag ae April, oll P - - 4 hes 
invention relates to appara‘ or signall on ways, an 
for its ubject ting for the cont ont expansion of the con- 
necting wires under the fnfluences of variations in the temperature of the 
atmosphere or due to any other cause. 
1542 Rorary Encine, P. Samain, Paris.—Dated 27th April, 1875. 
This. improved rotary engine or machine, which may be employed asa 
moter, a Pp, or a meter, and for other re is constru of a 
circular drum provided with flat es united in pairs by spring rods, 
and which can slide in mortices, is meun on an axis and turns in a 
a cavity, a portion of the upper of which corresponds in 
- Setktatd r 











ed for the entrance of the flies or insects | 


| the present 





He also | han 


REDD, Seneenene, M. A, Dearden, Balby, Yorkshire.—Dated 28th April, 


1875. 

Means are described of attaching hangings to bedsteads, windows, 
toilet tables, and elsewhere by metal hooks and bars, or by elastic bands 
provided with metal hooks or rings, whereby the present system of sewing 
on such furniture is dispensed with. 

1. Grass Furnaces, C. W. Siemens, Queen Ann’s-gate.—Dated 28th April> 
1875. 

This invention relates to regenerative glass furnaces, such as those 

described in patents Nos, 1513 of 1870, and 3478 of 1872. According to 

i ts, the reg’ tors are placed at the side of the 

furnace instead of below the same, the passage for the inlet of air and 

and for the outlet of the | ge of combustion being arranged at cne 
side of the furnace, leaving the 








other sides for the working out holes, the | 
furnace being by preference in the shape of a horseshoe. The bridge is | 


in a wardrobe, either in the door itself or over the top in the cornice or 
plinth, as it suits best, 
1566. Composine anv ‘ Justiryina’ Pristers’ Type, 2. Hattersley, Man- 
chester.—Dated 29th April, 1875. 
First, the invention ts in posing the type by a machine 
similar to that patented by petitioner (No. 1794, A.p. 1857), into lines in a 
“ stick” with “‘ rules” between, but *‘ unjustified,” and then ‘“‘ justify. 
ing” such lines of type at a separate operation by mechanism ; for facili. 
tating this operation where a line of type is pushed by a slide from the 
stick, opposite a ‘‘ galley,” where it is justified and slided into the galley, 
the slide that pushes in the line of type from the stick withdrawing the 
“rule” upon Its back movement by a hook. Secondly, it relates to an 
improved arrang tand bination of the h for distribut- 
ing, described in the specification of petitioner's patent, No. 552, 1872. 
The type supply tables are el to each other in a table, so as 








made fixed, mstead of floating, with an air passage extending from end | to be elevated to any required angle, the channels for the type being level. 


to end and with holes at bottom for {the passage of the glass from the | The galley for undistributed ty 
The glass materials | supply tables. 


— down chamber to the working out chamber. 
are fed into the furnace by means of a scoop in order to prevent dust 


The types are distributed into the tables at the o ite 


is horizontal and in front of the type 
end of the tables to petitioner's previdus invention, and other ition 


from flying about in the furnace. A chamber is formed below the tank | tions are made in the distributing stick, type pushers, and other parts, to 


of the furnace for circulatiou of air and for access. 
1552. Portrouios, F. Watt, Hanover-street.—Dated 28th April, 1875. 

The invention consists of putting pockets to the portfolios so as better 
to preserve and secure the articles carried in the same. 

1553. Pvares, Stans, on Tires, W. E. Gedge, Wellington-street.—Dated 
28th April, 1875. 

The plates, slabs, or tiles, the subject of this invention, are produced 
from cements. The cement is first mixed into a semi-liquid state and is 
then spread upon glass tables. The glass is then beaten with a wooden 
mallet to render the layer of cement perfectly uniform. The semi-liquid 
cement is then rapidly hardened by sprinkling with powdered cement, 
which in a few minutes absorbs the water in the first cement, which is 
then levelled and smoothened. This product is rendered less brittle by 
aspen d over it a piece of canvas, upon which is placed another layer of 
liquid cement, and it remains in this state for twenty-four hours, when 
it is divided into slabs or tiles, ding to i , Which are then 
put into a stove ; when, removed from which, the part which had adbered 
to the glass is coated with varnish to imitate enamel ; they are then = 
placed in a stove, where they remain for ge a ad hours. When it is 
desired to decorate the plates, tiles, or slabs, after leaving the stove they 
are pumice-stoned, decorated, afresh coating of varnish applied, they are 
again placed in a stove, and twenty-four hours afterw they may be 
withdrawn for use, To produce plates, slabs, vr tiles coloured, without 
pattern, the desired colour in powder is applied to the varnish. 

1554. Lamps, H. Defries, Houndsditch.—Dated 28th April, 1875. 

This invention ists in fi ring the glasses of railway carriage 
roof lamps with a foot jor ring upon the bottom of the —— on its 
exterior, obtaining such foot or ring a of a recess formed in the 

ig mould, the entire lamp-glass ly and foot being thus pressed 
in one piece and by one operation. 
1555. Curremsc Horses, 2. H. Simons and A. Martin, South Hackney.— 
Dated 28th April, 1875. 

They actuate the cutting blades with more even and rapid power of 
motion and to work more smoothly by the whole of the work- 
ing parts upon hardened steel, and in order to keep them at all times 
upon the cut they have additional teeth in the upper cutting plate, which 
in lieu of being shaped as an arch or a concave plate, they make a steel plate 
that will rest evenly upon the lower cutting plate so as to leave two flat 
inner surfaces, the teeth in the top plate having a firm bearing at the 
roets of the teeth of the lower plate, which will prevent them falling or 
working into the lower teeth and ming rounded or injuring their 
cutting edges. The suid plates will be held in their places by two, three 
or more screws jing through the bottom and screwing the lower an 
uy cutting plates into a steel springing bar, upon which screws the: 
P check nuts to prevent them ming loose. To Dee! the to-and- 

ro motion to the upper cutting plate they employ a round pin at the end 
of the upper lever, which enters through a round hole in the movable 
plate and acts through a sliding block to the bottom lever ; and when the 
machine is requ! for the use of one hand only, they use a tumbler 
motion upon the bottom lever and unite the fixed handle to the cover 








| plate, to which is attached a scissors-like bow for the thumb, and the 
opposii 


ite handle is so arranged and bent outwards as not to permit the hand 
to slip off when the operator is at work, an? attached to both handles 
there is a spring springing from each side, with a centre circle which when 
com: by the user contracts and expands at the will of the operator. 
And for the sheep clippers they use especially a long flat and hollowed or 
fluted tooth, which tooth is equally applicable for the purpose of clipping 
horses or uther animals, and for driving the upper cutting plate at a 
much greater . They arrange a mechanical motion attached to the 
handle with a spur wheel having a pinion shaft so as to gain speed upon 
a fly-wheel and an endless screw working an eccentric, which arrange- 
ment can be worked by a handle or an additional wheel, or otherwise. 
1557. Sxares, J. B. Hilliard and J. Watson, Glasgow.—Dated 28th April, 

1875. 

This invention relates to skates of what is known as the Achme type. 
The gripping parts are made with a spring lever link, having a joint 
made with a pin, which, without a any separate tool, can be 
to another of a series of holes provided to admit the adjustment 
for different sizes of foot. In tersing ks the lever link it produces equal 
cl strains on the heel gripper and on the forward clips, the former 
acting as the fulcrum for the latter, or vice versa. 

1558. Svucar, B. Hunt, Lincoln's-inn.— Dated 28th April, 1875. 

This improved process is essentially different from all those which are 
now employed, and ists in the plete extraction of the juice from 

e sugar cane or sorghum. For this purpose instead of rolling the canes 
or sorghum in a mill, the inventor commences by cutting them in pieces 
by means of cutters or knives suitably arranged; these pieces are then 
reduced into a p by means of rasps, millstones, revolving cylinders, 
or plates, or other mechanism or apparatus adapted to lacerate the cel- 
lules in order to obtain by the complete crus! thereof a homogeneous 
paste. The pulp thus obtained is submitted to the action of the ordinary 
presses or hydraulic or other presses, or any other process employed to 
separate the juice the: : is apparatus may also be employed for 
the extraction of starch from tapioca and other roots, and for the reduc- 
tion to pulp of cocoa nuts and other fruits, or for the treatment of 

hum or maize, either for the extraction of sugar or the preparation of 
food for animals. 
1560. Traxsmittinc Motive Power, €. D. Goulet and J. N Monrocy, 








pe with the drum, but the lower part widens out. Pp 
forming an inlet and an outlet for the liquid are provided. 
1548. Castine Ixcors, F. J. R. Carulla, Sheffield.—Dated 27th April, 
1875. 

By the ordinary method of casting ingots of steel and similar alloys, it 
often happens that when by any accident the stream becomes diverted 
from a vertical course, the ingot mould is destroyed, and this is more 
especially the case where clusters of are cast upwards in closed 
moulds by means of runners or gates radiating from the or foot of an 
open centre monld, oe which all the steel to supply the closed 
moulds is made to pass. ie object of impr ts is to p t 
this destruction of the moulds, and this is effected by protecting the tops 
of the moulds by appropriate covers placed above or fitting into the top of 
the said moulds, these covers having a hole through the centre for the 

: of the stream of liquid metal, these protectors being made of any 
om and material suitable for the purpose, but erably in the shape of 
tubes or funnels of iron or fireclay, or a com! tion of both. These 
covers or protectors can be made so as to fit into the top of the mould, 
when they may only last for one running, or they can be made with feet 
so as to stand on the mould, in which case the protector is preserved and 
may be used many times before it is destroyed. 

1544. Cow1, J. Catherall, Newcastle-upon-Tyne.—Dated 27th April, 1875. 

Into the windward end of the horizontally revolving tube of a cowl the 
inventor inserts a funnel or hollow cone, the wide mouth of which is of 
the same diameter as the tube ; the smaller end of the funnel being 
within, opens over or near the centre of the vertical tube. The wide 
mouth of the funnel is kept towards the wind by the usual means of a 
vane ; this causes the wind to enter the wide mouth of the funnel, and 
passing =~ through the narrow outlet produces a vacuum over 
the vertical tube, up which the air or smoke from below rises at once to 
fill. 

1546. Sream Enoines, 7. KX. Hattersley. Leeds.—Dated 2ith April, 1875. 

Parallel motion for su ng ends of piston rod, thereby dispensing 
with slide bars and slide blocks. 

1547. Warerrroor Packine Paper, J. W. Clayton, Hampton.—Dated 27th 
April, 1875. 

Composition consisting of rosin or its equivalent rendered softer by 
oily or fatty substances for mixing with paper, cloths, or fabrics. 

1548. Rervectors, H. Jewitt, Kentish Town.—Dated 27th April, 1875. 

This consi#ts :—First, ina pair of vertical V- or refi 
which are secured fey supports or brackets. Secondly, in two or more 
reflectors, pyramidal, conical, parabolic, or of other shape designed to be 
arranged in sets of two or more around the chimney or glass of a gas 
burner or lamp, and coupled together by wire hooks. 

1549. Waterrroor Faprics, J. Young, Silvertown.—Dated 27th April, 
1875, 


— 





This invention relates to an improved process of vuleanising india- 
rubber or compounds of india-rubber u for cementing together two 
textures of animal fibres such as wool or silk to make water or air-proof 
fabrics, which fibres, if subjected to the ordinary process of heat for 


P 
yulcanising india-rubber, would be injured or destroyed. The inyention 
also applies to cotton or mixed fibres. 





Paris.—Dated 28th April, 1875. 
hinery ers from that generally employed for transmitting 
motive power in four chief peints. Theseare First, the entire suppres- 
sion of belts and their ent by steel or iron chains of a particular 
type or form. Secondly, the fitting of the fly-wheel of each machine or 
tool loosely on its shaft instead of keying it thereto, so as to render the 
fly-wheel quite independ of the hi the working of which it 
regulates at the moment the machine which can thus be done 
absolutely instantaneously. Thirdly, the driving of each tool or machine 

h the intermediation of a spring clutch mounted on the tool or 

e shaft so as to | prevent shocks at the time of putting into work. 
Fourthly, the introd of ratchets on the driving shaft at the point 
where it transmits the motive power to the tool with the object of en- 
abling the latter to profit by the sudden ti which lerations of 
speed of the prime mover tend to give it. 


1561. Dritiinc Macuines, J. Nelson, Sunderland.—Dated 28th April, 
1875. 


This visional specification describes a drilling machine of compact 
form, the height of which is only about 24 times the travel of the drill. 
The drill spindle and its tube revolve together so that there is no wear 
of the spindle. The drill spindle never or rarely projects beyond the 
bottom of the tube, and it is therefore thoro ly and equally guided 
during the whole of its travel and is not exposed to dirt or to damage. A 
particular arrangement for feeding the is described. 


ee. Merat Tupes, 7. P. Allen, West Bromwich.—Dated 28th April, 
5. 


875. 

The invention has for its object the manufacture of the skelp or partly 
formed tube direct from the puddle-bar without the necessity for relheat- 
ing after it has been formed into the strip, and is effected by passing the 
metal through suitable rolls. 

1563. Cuntivarine, D. Greig, Steam Plough Works, Leeds.—Dated 28th 











April, 1875. 
This provisional ») cation relates to balance ploughs, and the im- 
provements consist in extending the framing to which the tilling tools 


are attached so as to bring it outside the carrying wheel and attaching to 

it aditional tilling tools. The extra framing is connected to the main 

frame by joints. 

1564. Fasteninos yor CarriaGEe Doors, A. Bilbrough, Fenchurch-street. 
—Dated 28th April, 1875. 

——s to this invention the lock or fastening for carriage doors is 
col in such manner that when the door is shut the inner handle 
hangs down, and must be pressed upwards to open the door. 
ere Bott, W. J. Hinde, Euston-road.—Dated 28th April, 

5. 


A plate of either brass, iron, or other metal with a bar through centre 
having bearings at both ends on or in the —_ with a rising catch at one 
end of bar to act-as a bolt, and a striking catch at the other for the 
purpose of raising or turning the bar, so as the door in shutting shall 
depress the striking catch, and thereby raise the bolting catch and s9 


fasten the door. The same bolting catch being released by opening the 
door and driven back to its — place in the metal plate by the action 
of a or other method. e bolt to be either inserted in the 


spring 
itself or put over or under the door, as best suits the case. For instance, 





| adapt the mechanism to the present arrangement and mode of action. 


1567. Raisine anv Forcine Liquips, W. Payton and J. BE. Holines, Bays- 
water.— Dated 29th Aprit, 1875. 

This invention relates to engines constructed in a novel and peculiar 
manner, and which are designed for use under all circumstances and for 
all purposes wherein pactness, simplicity, and the attainment of a 
high speed are necessary or desirable. The said engines may be actuated 
by water or other fluid, but they are chiefly designed to be worked 
by compressed air. This improved engine has a series of cylinders con- 
taining pistons arranged around a central shaft or axis, to which shaft 
motion is imparted by the pistons of the said cylinders. 

1568. Looms, J. Holding, Manchester.—Dated 29th April, 1875. 

The inventor, in the "test place, employs tappets which are formed to 
allow one set of healds to dwell whilst the other set is being drawn down, 
springs or weights raising the healds after each depression. In the 
second place, the rollers of temples are arranged with their axes at angles, 
so that the ends nearest the selvedge are wider apart than the other 


Water, J. Nicholas, 





1509. Arraratus IypicaTinc THE Levets oF 
Manchester.—Dated 29th April, 1875. 

The inventor employs two columns of fluid to transmit motion from the 
boiler reservoir or well containing liquid to a glass gauge in which the 
level is indicated by two different fluids, such as oil and water. One 
column terminates below the lowest level in the reservoir, the other 
column terminating in a return pipe in which the liquid stands at the 
same level as in the reservoir. Stop and regulating cocks are fitted to the 
apparatus. 

1570. Crackino Nuts, EB. Beeston, Warwick-street.—Bated 29th April, 
1875. 

The novelty of the invention consists in mounting a screw crusher in 
suitable stan above a base plate upon which nuws, sbell-fish, or the 
like, are placed for the purpose of being cracked or broken by the said 
screw © ‘ 

1571. Patrerns, J. Dadswell, Brighton.—Dated 29th April, 1875. 

The apparatus consists of two wheels bearing upon a level surface and 
placed at some di apart, ected by an axis ——— a rod 
above the same provided with two bearings which project from the inner 
face. The second bar is provided with sliding blocks for pencils, pins, or 
other instruments for producing impressions. 

1572. Venticatine, W. Corsield, Cliston.—Dated 29th April, 1875. 

The improvements consist in connecting to a portable or fixed bellows 
or revolving fan at the suction thoroughfare thereof a box or receptacle 
designed for containgng and ha fixed therein one or more inlet 
valves; the connection therewith from the exterior of such box or 
ae to the place to be ventilated is effected by means of metallic or 
flexible pipes or unions or other similar and equivalent joints; the 
exhaust or discharge orifice of the said bellows or fan being so a 
that the foul air as extracted may be discharged into a ventilating 
shaft or pipe or direct into the open air. 

SS Soave Paver, F. Salt, Darwen, Lancaster.—Dated 29th April, 
18 





5. 
This invention mainly relates to the construction and arrangement of 
paper-maki: hinery, and is intended to improve the ordinary wire 
or shake machine, so that a ter variety of papers may be made and 
veneered or enamelled in colour otherwise, or the colour on each side 
different. Also cotton or other suitable woven material may be united on 
one side or in centre of sheet, and the paper itself feeding up to and 
including one drying cylinder, and a finish given to both sides of the 
paper in its damp state, the wet felts working above wire frame and vat 
securing less area, and same are kept weeked thoroughly clean, thus 
avoiding stoppages for changing them, also the breakage of the paper. 
Therefore giving larger production and requiring less skilled labour. 
1574. Fine-Bars, F. Erskine, Manchester.—Dated 29th April, 1875. 

The features of novelty in this invention consist in so constructing 
steam boiler and other furnaces as to increase the supply of air entering 
between the fire-bars, and also to provide a means of heating a sw 
of air which may be caused to enter the furnace either thro the dead- 
plate or above the bridge. For the first of these purposes the inventor 
constructs his improved fire-bars with corrugations on each of their 
vertical sides, and he @ a tubular elbow at the back extremity of 
and forming one — with such fire-bars. Through these elbows the 
air passes to the back of the bridge, having been heated meanwhile. In 
order to admit hot-air through the dead-plate, he constructs a chamber 
beneath such dead-plate, from which open-ended pipes pro; into the 
ash-pit in the direction of the le of the furnace, and upon these 
pipes a series of the —s, fire- rest, arranged transversely over 
the pipes. This contact of the fire-bars with the pipes serves to heat an 
air which may enter the dead-plate chamber through such pipes ; an 
such air in its heated state escapes through suitable slote into the 


urnace, 
1575. Sewirnc Macuines, W. Harrison, Manchester, and J. Mabson 
Shefield.—Dated 29th April, 1875. 

This invention consists of various improvements in sewing machines, 
and in their attachments as follows:—Improved double crank stand, 
castors, and steady pin for stand, cloth cutting machine, adjustable 
cloth pressers, portable treadle, under feed, top side embroiderer, shoe 
for top feed, mmer corder, friller and gatherer, cloth presser 
arm, combined braider, quilting gauge and creaser, ‘oot stem, 
new style top side embroidery, table for sewing and cloth cutting 
machines and for general use, herring bone stitch top feed. 

1576. Sutrpnates or Sopa anv Porassa, J. Hargreaves and T. Robinson, 
Widnes.—Dated 29th April, 1875. 

This invention relates to the inventors’ direct action process for the 
production of sulphates of soda and potassa, and consists, First, in the 
employment <i an overhead steam or other crane for charging the 
chambers. Secondly, in using the said crane in combination with a 
weighted or other tool for 1 ‘ing the sulphate in the ci 
Thirdly, in emplo a revolving shaft provided with expanding cutters 
to loosen the sulp! Fourthly, in employing troughs or endless 
travelling bands to carry away to the des: lace the finished sulphate. 
Fifthly, in 1 ning the filling necks and filling the intervening spaces 
with non-conducting material to form a working floor and vent 
radiation. Sixthly, in forming the hydrochloric gas flues of sa to 
prevent leakage. 

1578. Pavino, A. C. Adam, Newcastle-upon-Tyne.—Dated 29th April, 
1875. 











The object of this invention is paving streets, roads, and ways by per- 
forating or otherwise the surface, such as asphalte, for the 
reception of coarse gravel or other body capable of affording a good grip 
for horses’ feet. 

1580. Spectat Too.s For ImiTatTinc THE Porostty or Woop IN DEcora- 
— Patntine, C. Fournier, Tournai, Belgium.—Dated 20th April, 
875. 

The tools consist of a handle, to which is attached a spindle with discs 
moun . To the es part of the handle is fixed a tube which 
extends to the disc upon w the patterns are produced. The colour- 
ing matter is introduced into the tube; the discs rotating take the colour 
from the tube in the proportion in which it is to be deposited on the 
surface that is being decorated. 

1581. Taps or Vatves, B. Goddard, Southport.—Dated 29th April, 1875. 


A valve or constructed under this invention consists o! — pee 
the shank or and the valve. The shank is taper and provided with 
two lugs; a hole or way passes through the shank or pipe and ‘h 


one of the lugs. The hole through the shank or pipe is ¢é at 
lug end to receive a screwed valve. The valve is provided with a pointed 
stem or spindle, which through the shank and closes the aperture 
at the o; te end. shank or pipe may be screwed, and tke valve 
seating or valve may be tipped with leather or other material. 
1582. Sewine Macuines, H. Oram, Bury.—Dated 29th April, 1875. 

This invention relates to that class of sewing machines used tor quilt- 
ing and other similar purposes wherein a number cf needles are em 
in connection witha similar number of hooks, loopers, or shuttles for 
sewing or stitching a series of or waved lines simultan ly over 
the whale width of the fabric. e objects of this invention are, First, 
to dispense with the “feed bars” hitherto employed in such machines, 
and to substitute an improved feed moticn ; and, Secondly, to enable the 
machine to work in a diamond or lozenge-shaped pattern instead of a 
series of parallel zigzag or waved lines. 
1583. Comermina Wrovcut anv Cast Iron, A. Chalk and W. Chalk, Raw- 

.—Dated 29th April, 1875. 
This invention relates principally to a method or process of combining 








THE ENGINEER 


847 








Nov. 12, 1875. 





cast iron with wrought iron in such a manner that a perfect unten, | neither side was the acknowledged victor in more than a compara- 


fusing, or welding of the metals takes place, and they become one sol | tively trifli ; 
3 mass. In uniting a cast iron sleeve or boss with a wrought rifling degree > Es ea 
a rn) raft oF axle, for example, the inventors form a mould of two metal | Prices are firm all round. Certain pig makers are realising half 


«chills ” (one for each half of the circumference), forming in each end of 
cach “chill” a semi-cylindrical recess, 80 that when the two are d 
together, the shaft or axle can be laid therein so as to form a ‘ core 

through the centre. The metal for casting being in a molten siate ready 
for pouring, they jlace the wrought iron shaft in a furnace and bring it to 
a "Piding heat—t nat is, nearly to a state of fusion, They then place this 
in the mould or “ chill” as a core, and immediately pour in the molten 
metal, and the result is that the two metals, —_— both at or near a state 
of fusion, become perfectly united, fused, or welded into one mass, and 
will ring upon being struck as perfectly as if originally formed in one 
niece. 

1584. Dyeinc orn Printine, C. A, Martius, Berlin,—Dated 29th April, 

oF 


1875. 

This invention relates to improvements in dyeing or printing with 
analine and other coal tar colours, without the use of mordants now 
necessary when those colours are employed, by the employment of the fatty 
salts of the bases of the aniline colours or the other basic coal tar colours 
dissolved in alcohols or in the hydrocarbons of the benzole and petroleum 
series, the above-mentioned salts being insoluble in water. 


1585. Striscep Musica. Instruments, J. B. Hamilton, G. B. Wade, R. 
W. Okes-Voysey, and A, J. Balfour, Soho.-Dated 29th April, 1875. 

Kach string of a violin or double bass or other stringed musical instru- 
ment is connected to the tongue or vibrator of a free reed, such as those 
employed in harmoniums ; and the musical tone is produced by causing a 
strong current of air to act on the vibrator or tongue of the free reed, 
and thus impart a vibratory motion to the tongue and the string or wire 
connected avon 
1586. Sewrnc Macuine Neepies, W. Heath, Redditch,—Dated 27th April, 

1875. 

This invention refers to an improved form of shank for tke needles, 
and consists in form the shank with a collar or flange, so that the 
shank can pass a certain distance only into the socket in the needle 
bar. 

1588. Cask-MAKinc Macuinery, A. M. Clark, Chancery-lane.—Dated 29th 
April, 1875. 

The machinery of this invention comprises, First, a machine for bend- 
ing, shaping, and jointing or eo staves ; Secondly, a machine 
for thing the outsides and hollowing the insides of the staves ; 
Thirdly, a machine for cutting the staves of equal length after they are 
set up, and for chamfering and chining the ends to receive the heads ; 
Fourthly, a machine for bevelling the heads, 


1591. Looms, W. Haggas and J. Haggas, Keighley.—Dated 30th April, 
1875 





This invention relates to employing a self-acting apparatus for taking 
off the pressure or tension of the warps as the weaving operation takes 
place ; also in delivering the warps at any required tension or pressure. 
A worm wheel is fitted on the end of the warp beam, which actuates a 
small wheel fitted on the top of an upright shaft, giving motion to a pair 
of bevel wheels actuating a screw, which passes through a buss formed 
ona slide working on the weighted lever. As the weaving operation 
takes mel the worm wheel actuates the wheels, slowly turning the 
screw, bringing forward the slide and weight, taking off the pressure ur 
tension. On the weighted lever is fitted a small barrel having a ratchet 
wheel and pawl, on which a rope is attached and made to lap over the 
warp beam to give the required tension to the warps. 


1504. Nors, J. B. Rogers, Smethiick.—Dated 30th April, 1875. 

Both in the manufacture of nuts and washers the inventor provides a 
hexagonal die of the same construction, and having a certain portion of 
its front face cut away (and which is necessarily cut away more in the 
formation of a nut than a washer, as will be readily understood), and 
which die is secured to the machine or apparatus employed in any suit- 
able manner. In the tront of this die, where it is cut away, the inventor 
causes two pointed cutters to rise and fall simultaneously from the upper 
and under side of the die, and in such manner that the points of said 
cutters shall meet at a point which is in a right line with the centre of 
the die before mentioned. He next provides « hexagonal punch, leaving 
a hole through its centre, and this punch is caused to enter the before- 
named die, and is provided with a second or internal round punch, which 
in its turn is made to work through the before-named hole in the centre 
of the first-named punch. 


1607. Puncatne anv Rivetine Borer Piates, A. B. Brown, Edinburgh. 
—~Dated st May, 1875. 

The novelty of this invention consists in a self-acting combined planing 
and punching machine ; also in working by hydraulic machinery rolls 
for bending plates, and a flanging press for shaping plates; and in a 
method of riveting plates cold. 


1617. Covptias, 8. Healey, Blackrod, Lancashire.—Dated let May, 1875. 

This invention consists in coupling railway trucks and other carriages 
by means of improved draw , the ends of which pass through washers 
of vulcanised or other preparation of india-rubber placed in a cylinder 
which is supported by the draw bars. 


1619. Warter-ciosets, B. Haigh, Cubitt Town.—Dated lst May, 1875. 

This invention relates to means fer preventing the return of the foul 
gases in the soil pipe, more especially in the case of sbips’ closets, for 
which purpose a valve chamber is placed between the pan and the soil 
pipe, so arranged and ees that before the pan outlet valve is open 
the soil pipe valve will be closed, and vice versa. 


1621. Cocks, B. Haigh, Cubitt Town.—Dated lst May, 1875. 

This invention consists in the employment of a bail or sphere of india- 
rubber as the valve, the elasticity of the rubber also se g as a spring 
to hold the valve on its seat, against which it is pressed by a guard or 
cup fixed behind it. The valve is opened by being compressed with a 
push rod or spindle. 


1g41. Sream Fire Evxoive Locomotives, F. Wirth, Frankfort-on-the- 
Maine.—Datid 3rd May, 1875. 
This invention relates to a movable transportable motor combined in 
such a manner with one or several pumps that the former can also be used 
as a motor for other machines. 


1657. Rock-prittinc Macuivery, W. 
Dated 4th May, 1875, 

This invention relates to the rock drilling apparatus described in 
patent No, 3209 of 1874. According te one of the present improvements, 
the engine cylinders, instead of being connected direct to a cranked 
drill shaft, are connected to an intermediate crank shaft, which drives 
the drill shaft by means of a pinion in gear with a spur wheel on a 
hollow shaft, through which the drill shaft passes, the latter having one 
or more longitudinal grooves into which longitudinal feathers on the 
hollow shaft fit. The drill shaft has a screw thread cut on it, and screws 
through a nut held by a friction strap at the front end of the drill frame. 
In order to effect a slow advance of the drill shaft, the said nut is by 
preference rotated by means of gearing from the crank shaft at a some- 
what slower s' than the drill shaft. The articulated arm carrying 
the drill framing is provided with a telescope joint by which the arm can 
be lengthened or shortened for bringing the drill into the required posi- 
tion. Two or more of the articulated arms with their lifting plates are 
mounted upon a hollow vertical pillar of large diameter mounted upon 
the drill carriage, inside which pillar are vertical screw spindles, cach of 
which serves to raise or lower one of the lifting plates and articulated 
arms ; the latter can be swung round upon the pillar into any desired 
pesition, instead of being limited in their motion to a certain anyle, as in 
the previous arrangement. 


1673. Packtno Articies, J. A. Turner and J. T. Stoneham, West Gorton. 
—Dated 5th May, 1875. 

This invention relates to the manufacture of covering or packing 
material by causing a web of paper to travel longitudinally, serving or 
covering it with waterproofing material, laying thereon longitudinal 
threads and over them cross threads laid in a zigzag manner by oscilla- 
ting levers or bars, and passing the whole between pressing rollers with 
or without an additional thickness of paper. Fine wires may be employed 
instead of or along with the threads. 


8771 Furnaces, H. B. Newton, Chancery-lane.—Dated 29th October, 1875. 

These improvements have for their object a slow combustion, which 
they tend to effect by the realisation of the following different economical 
conditions, vis.:—First, combustion under constant pressure; Secondly 
regulation of the supply of air necessary to support combustion, and 
consequently the suppression of any excess of air; Thirdly, the exhaustion 
or drawing-off of the gases already burnt (for re-use), which is effected by 
the action of the air supplied to the apparatus, so as to form with it an 
intimate mixture. 


Walker, Saltburn-by-the-Sea.— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


Ix Birmingham to-day, Thursday, finished iron kept strong on 
the basis of the quotations which regulated sales yesterday in 








Wolverhampton There was a struggle between buyers and 
makers, in which, whilst success appeared to favour ven ors, still 


a crown a ton advance, and here and there 5s. more can be got for 
sheets than before the rise in coal ; but g ly new busi has 
to be accepted on the maximum old rates. Some makers demand 





| a rise of 10s. on best sheets, intimating that consumers must look 


| per ton for cold blast. 
| £4 10s, a ton, and from £2 1ds, to £3 2s. 


quickly for a declared rise, by agreement between the leading firms, 
at an early date. It is, however, uncertain that all the firms who 
must be agreed before an official advance can be declared in best 
sheets are likely to be brought to accord on the subject. 

A moderate demand is being experienced for pig iron made from 
the argillaceous ironstone of South Staffordshire. Quotations are 
well maintained on the basis of £4 15s. per ton for hot air and £6 
Part mine pigs are being sold at from £4 to 
6d. is required for cinder 


| pigs. It will be seen that all rates, excepting for cold blast, are a 


| 


| 
| 





slight advance upon the quotations which prevailed before the 
advance was made in forge In some instances pig has 
improved by 7s. 6d. per ton, but 2s. 6d. is the general increase. 

The inquiries for household coal continue to largely increase 
as the winter draws near ; but the improvement is inconsiderable in 
manufacturing descriptions. Here and there it is occurring that 
the needs of the household market cannot be completely met—— 
and this fact is giving a strong tone to current rates, which are 
maintained about Dudley on the standard of 13s. per ton for fur- 
nace coal. Colliery proprietors still complain of the unproductiveness 
of much of their plant through the short time the men will only work; 
they point to the large number of railway wagons which have now 
to be kept at the collieries waiting to leaded a much longer 
time than would be necessary if the miners would labour another 
hour. Interesting statistics are just now being put forward to 
show how largely the short hours’ system at the collieries has 
reduced the quantity of mineral coming to bank. The output of 
coal, prior to the introduction of the short hours, was, on the west 
of Dudley, from 30,000 to 40,000 tons a week; but the present 
output is hardly more than one-third of that quantity, and this 
while the cost of raising the mineral has been much enhanced by 
the operation of the Mines’ Inspection and the Mines Drainage 
Acts. Buyers cannot, however, con from themselves that, 
taking the country as a whole, the suppiy of coal is abundant, and 
that consignments are at this moment entering Liverpool 
from the Wigan district at as low a figure as 7s. a ton. Of course 
the fuel is not of the first quality, but the fact of such quotations 
being possible for any sort of coal other than slack is itself every 
way significant, taken in connection with the quietude of the iron 
trade throughout the winter. The conviction is laying hold of the 
market that prevailing quotations cannot be upheld. 

There are p ey of rumours upon the market as to the difficul- 
ties surrounding the iron business in certain other districts, where, 
it is asserted, finished iron is being turned out at a loss of 15s. a 
ton; but whilst the profits in South Staffordshire are but small, 
and in certain instances have altogether disappeared, still finan- 
cial difficulties are not apprehended in any degree calculated to 
exercise an uneasy influence. 

The prospects of our future trade with the United States were 
deemed on Birmingham ’Change this afternoon to be =nfavour- 
ably influenced by the success of those American ir 


= ——» 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue depression in the iron trade of this district continues, and 
the busi tr ted is confined to the most bearer al oy x 
There was a little more doing in Middlesbrough t the 
Manchester weekly meeting on Tuesday, but this was confined 
chiefly to small purchases of foundry iron induced by the low prices 
which are at present ruling. On the of makers there is 
less disposition to book far forward, and in some cases where they 
have been offering to some consumers over the first half of next 

ear, they are now limiting their rates to the first three months, 

n forge iron there is very Tittle doing, as forge proprietors cannot 
see their way, with the present low rates ruling for manufactured 
iron, to pay the prices which are still asked for the raw material, 
and it seems not impossible that either some concessions by 
smelters, or a stiffening in the value of manufactured iron, will be 
necessary before an Rasey orders to meet the requirements of 
forge proprietors will be placed upon the market. The quotations 
for Middlesbrough iron delivered in this district are about as 
under :—No. 3 foundry, 51s. 94.; No. 4 foundry, 56s, 9d.; and 
No. 4 forge, 55s. 9d. per ton, with a shilling or so less 
for delivery over a few menths. Lancashire makers who are 
still working only half their plant are securing very few new 
orders, as they are being undersold in this market by 
Lincolnshire brands. Late rates, however, are maintained, 
and in forge iron makers are rather stiff than otherwise, as 
they have sufficient orders on hand to see them into next year, 
No. 3 foundry iron delivered in the Manchester district is still 
quoted at 62s, 6d. per ton, and forge numbers at about 60s. ton. 
There is very little doing in manufactured iron, and 

rices are without any material change, they are weak. 

one delivered are quoted at about £8 per ton, and Middles- 
brough ditto at about £7 17s. 6d., but ions are obtainabl 
where good orders are offered. 

With the exception of the Warrington district, the rolling mills 
are only very poorly supplied with work, and as new orders are 
coming to hand but very slowly there is every prospect of a hard 











winter. Founders also still complain of slackness, and engineers 
continue to discharge considerable numbers of men from their 
works. 


A very healthy tone continues to prevail throughout the coal 
trade of this district, so far as the demand for fuel for domestic 
purposes is concerned, but fuel for manufacturing purposes only 
meets with a moderate inquiry, and in some quarters there is a 
want of firmness in prices. In the Manchester market the house 
coal trade continues brisk with a stiffness in prices, and colliery 
proprietors are still taking heavily out of stocks, whilst there is a 

iderable d d upon furnace coal to meet the requirements 
for common house fire The requirement for the iron 
works is, however, only limited, and burgy and slack do not move 
off very quickly, but with the exception of the latter class of fuel 
there is no accumulation of stocks. In the West Lancashire 
districts colliery proprietors have no difficulty in maintaining 
advanced prices for the best Wigan seams, and the common classes 
of house coals, which are meeting with more inquiry, are stiffer. 
Burgy and slack, however, are plentiful, and in the latter class of 








who have combined to bring natural well gas to their mills and 
forges a distance of nearly twenty miles. The supply at Pitts- 
burgh was declared enough for several works, and the poe 
which was 110 Ib. at the well, was abundant at Pittsburgh, where 
the iron trade is declared by private advices to be greatly elated at 
their splendid prospects with such fuel, which can be readily 
increased. 

The continued disasters in the American iron trade, and’ the 
profitless state of the German and French iron trade, together 
with the failure of Dr. Strousberg, and the monetary difficulties 
of Russia, all combine to induce caution, and to restrict operations 
within the narrowest practicable limits. Alike surprise and sym- 
pathy found expression about the embarrassment of the United 
States firm of Messrs. rs and Burchfield. Mr. Kogers was a 
Wolverhampton man, e it is who, it will be remembered, 
wrested for the United States the secret so jealously guarded by 
the ironmasters of Siberia of the making of the famed Russian 
sheets ; and it is Mr. Rogers who has — the natural well gas 
asa fuel in the making of finishediron. Then it is Mr. Rogers who 
has contributed so largely to the effectiveness of fuel, whether gas 
or coal, in the forge and the mill, by the introduction of blast 
through tuyeres inserted at the top of the furnace. All these 
advantages combined to make the concern of which Mr. Rogers is 
the h one of no mean promise, for it was possible to produce 
iron at the Leechbours Works of a quality which it was hard to 
excel, and at prices much below those which were entailed by pro- 
cesses less economical and efficient than those which Rogers and 
Burchfield adopted. The financial standing of the firm in the 
States was classed in the authorised records, which the Americansget 
out, as “‘good for between three and four hundred thousand dollars,” 
even so late as July last. It was at about that time that Mr. 
Rogers came to England for his health ; and it was whilst he was 
upon the Atlantic returning home in the City of Chester, which 
has just come back —, that the difficulties of the firm became 
suddenly apparent. Mr. Rogers, who with every reason believed him - 
self to be worth £40,000, was received by his son upon the arrival of 
the vessel in New York, and the disastrous news communicated to 
him. A private letter from Pittsburgh, now before me, speaking 
of the failure says: ‘‘It is the wonder of the Street, and is practically 
inexplicable except on grounds which I do not care to quote here. 
I have, however, reason to know that Mr. Birchfield has backed 
bills fer friends of his who are trading in the oil regions. The 
letter from which I have already quo continues : ‘* Mr. Rogers 
has the sympathy of all his creditors, and an arrangement is 
expected to be made by which he will go on.” The stoppage will 
certainly, as faras Mr. Rogers is concerned, be only temporary. 

Interesting experiments were made on Tuesday at the Round 
Oak Works of the Earl of Dudley in the working of the Casson- 
Dormoy furnace, under the direction of Mr. R. Smith Casson, the 
manager of the works. The principle of the Casson-Dormoy is 
tolerably well known to most people in the trade, and it is so 
especially in relation to its fuel-saving capabilities. With it, it is 
possible to produce a tonef puddled bars at an expenditure of from 
only 14 to 16 cwt. of coal of fair quality. The experiments of 
Tuesday had reference to the using, not of large coal, but of slack 
made into patent fuel upon what is known as Dixon’s method; the 
result was that good puddled iron was turned out at 13 ecwt. of 
fuel tothe ton, and the burning of the fuel left but little ash. 

The past week has been uneventful for the Birmingham and 
district trades. Hardly so much is doing at the engineering 
establishments, but machine castings and other heavy foundry 
produce continue in steady request. Though steady, the marine 
and naval ironwork industries are wanting in animation. Edge 
tools remain in firm demand; galvanised—corrugated—roofi 
sheets are in moderate ieiey at £18 10s. a ton for sheets o! 
20 gauge. Much = yet distinguishes the lock trade, and 
season requisites are being ly produced and more readily sold. 

Several of the directors of the Cannock and Huntington Colliery 
Company, Limited, have returned to England from their inspection 
in Belgium of the system of sinking and tubbing pit shafts 
invented by M. Chaudron. It is understood that so impressed are 
they with the advantages of employing this mode of sinking in 
strata in which much water may be expected that the company 
have determined to open negotiations with the patentee. 

Finished iron rollers of this district are becoming nervous about 
the conservation of their interests, and a representative meeting 
has determined to form a society ‘‘ for their protection,” as they 
express it. 

wo men were killed and three seriously injured at the Aldridge 
Colliery, Walsall Wood, on Tuesday, by the contents of a loaded 
vucket falling upon them, The handle of the bucket snapped as 
it was being drawn up. 








fuel of 3d. per ton are being made to effect sales. The 
average pit prices in the Wigan district were about as under: 
Arley mine coal, 13s. 6d. to 14s.; Pemberton four feet, 11s. 6d. to 
12s.; Pemberton five feet, 9s. 3d. to 10s.; common , about 8s, 
3d.; burgy, 6s. 6d. to 6s, 9d.; and slack, 4s. to 5s. per ton. 

In the shipping trade there is a little firmer tone for best 
classes of Lancashire steam fuel, which realises about 3d. or 6d. per 
ton more money than a fortnight ago, but other sorts are with- 
out change. 

The coke trade continues very still, and there is little or no 
inquiry for this class of fuel. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE week has again been dull, and almost wholly uneventful 
from a commercial point of view, the stagnant course of business 
having sluggishly moved onward without any one incident 
of especial notice. Some attention has n ily been devoted to 
the increasing dearness of fuel in the Staff ire district, and 
also to the pane of an increase in the price of branded iron 
which is thereby involved, with the generally resulting opinion 
that the coal supply is too abundant to allow of any general ad- 
vance in prices being enforced. A watchful eye is also 
being kept by the local ironmasters upon the North of 
— district in order to observe the result of Messrs. 
Bolckow, Vaughan, and Co.’s notice to terminate all their 
workmen's contracts on the 13th instant. This is 
in ted to mean a further considerable reduction of 
—indeed, I may say that I have very high authority for 
stating that such is the case. As the men cannot very well resist, 
it is not in any marked degree improbable that we may shortly 
witness something of the sort in this district. 

Pig iron has been a oer but quiet during the past week. 





I hear of several good lots of foundry numbers having changed 
hands at figures ranging from 59s. to 62s. per ton, delivered. 
Forge numbers are hardly so firm, and not being largely sold. 





In some bers of pig irons there is a little more firm- 
ness; in fact, in at least one vendors have put up quotations 
2s. 6d. to 5s. per ton, although other numbers have been lowered. 
Ruling rates are now about the following :—Millom Bessemer, 
No. 1. 80s.; No. 2, 77s. 6d.; No. 3, 75s.; “‘ Ordinary” No. 3, 
72s. 6d.; No. 4, 71s. 6d.; No. 5, 71s. 6d.; mottled, 80s., and white, 
80s. ; the result of the revision in these prices is that No. 3 is 2s. 6d. 
down; No. 4, 3s. 6d.; and No. 5, 3s. 6d.; whilst white is advanced 
5s. per ton. Maryport “Hematite” No. 3 is 72s. 6d.; No. 4, 
72s. 6d.; No. 5, mottled and white, 72s. 6d.; ‘‘ Bessemer” No. 1, 
80s.; No. 2, 77s. 6d.; No. 3, 75s., all per ton with the usual allow- 
ance. Most of the blast furnaces in connection with the larger 
Derbyshire and South Yorkshire ironworks and foundries are in 
blast, but at one or two establishments which are for the most part 
devoted to the making of merchant bars the furnaces are out. 

There is very little business doing in merchant iron at present, 
and such sales as are being effected are only productive of a margin 
of profit. Common bars can be had from about £8 to £8 5s., 
medium at £9 to £9 10s., and good Yorkshire £11 to £12108. At 
one or two of the district works a few orders for hoop iron have 
recently been placed. 

The Bessemer steelworks are still in a comparatively inactive 
condition, the rail mills as a rule being, comparatively king, 
almost idle. The ordinary cast steel works are only indifferen y 
employed, orders for this class of material being few, and 
almost exclusively in res; of the best qualities of tool steel. 

Edgetools of almost kinds are still selling with remarkable 
freedom, our best customers being, as heretofore, Australia, New 
Zealand, Japan, India, and the Cape. The West Indies are also 
taking from us special goods of this class, their requirements being 
occasionally very large. 

There was a good deal of excitement yesterday, Wednesday, at 
the meeting of the shareholders of Messrs, G. and J. Brown and 
Co., Limited, Rotherham, owing to the uliarly unsatisfactory 
nature of the report and balance-sheet for the past year. The 
report, which was of great length, amongst other details stated 
that the sale and transfer of the Grange-lane Colliery have been 
completed, but the original purchase of the colliery by the pre- 
vious board of directors is said ‘‘ to reflect no credit upon any of 
the parties concerned,” and has caused a loss to the company of 
over £12,000. The loss sustained in the tire department up to the 
date of the last report having been £14,561, the manufacture of 
tires was stopped on Di ber 3ist last. The balance-sheet 

loss sustained on trading during the year was 





showed that the 
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£4164, making with previous losses £35,434, independent of the 
colliery transactions. I may say that the — of the ee ood 
is £125,000, in 1250 shares of £100 each. The present liabilities 
are £131,949, and assets £96,000. 

The Hallamshire Steel and File Company have declared an in- 
terim dividend of 15s. per share, or at the rate of 5 per cent. The 
Retford Wagon Company have made a profit, but have devoted it 
= aa payment of a previous loss instead of declaring a 

viden: 

Two or three interesting mechanical improvements are reported. 
Cooper, Glossop, and Co., have brought out an improved steam 
hammer, which will give a perf dead blow, there being two 
valves in the cylinder, one worked by the other, so as to keep the 
steam on all the descent, and may be worked from a low-pressure 
boiler at 251b. to the square inch, In another case a patent has 
been taken out for sundry chemical improvements in steel making, 
and in a third instance the Saville-street Foundry and Engineering 
Com have brought out a pressure blower, of American inven- 
tion, which, it is asserted, supersedes all blowing fans, inasmuch as 
it forces the air forward by means of a piston. 

In the coal trade there is no quotable alteration, although P asad 
of all classes of fuel have an unmistakeable upward tendency. 
The steam coalowners are said to be desirous of shipping coal from 
Keadby, instead of sending it to Hull or Grimsby, as at present, and 
are trying to induce the railway company to lay down new sidings 
at the place first named, 

The shareholders of the Albion Steel and Wire Company 
(Limited) also met yesterday at the Cutlers’ Hall, Sheffield, for 
the purpose of discussing the recently issued directors’ report and 
balance-sheet, the latter showing a loss of about £74,000 in the 
four yeers’ trading. After some discussion it was stated that as 
the debenture holders had agreed to accept 25 instead of the usual 
74 per cent. for the present year, the directors would call up the 
remaining 30s. per share, which would probably enable the company 
to continue its operations with a fair chance of success. 

A good deal of astonishment was created in business circles this 
—Thursday—morning by the announcement of the failure of 
Messrs. Wallis. Campbell, and Sales, of the British Steel and Iron 
Wire Mills, Tinsley, Sheffield, with liabilities stated at about 
£13,000, The concern was being advertised as a limited liability 
company with a capital of £20,000 in 2000 shares of £10 eaeh. 








THE NORTH OF ENGLAND. 
(From our own correspondent.) 


THE aspect of affairs in the iron trade of Cleveland is even worse 
than it was at the date of my last report. No fresh orders of any 
moment have come to hand, either for rails or for plates. The 
whole of the wide-spread ramifications of our staple ind) 
suffers from a depression and gloom altogether without parallel, 
and it is generally expected that the winter will be the most severe 
pang trade of Cleveland has experienced since it was fo 
in . 

At Tuesday’s market at Middlesbrough, there was very little 
business done. Pig iron is rather weaker, No. 3 being quoted at 


48s. 6d. to 493,, while it was reported that stocks were rapidly accumu- 


lating. Some little enco ment is drawn from the fact that the 
stock in makers’ hands is still under 80,000, being no more than an 
ordinary working stock, but there are an exceptional number of 


furnaces out of blast, and this number is likely within the next 
few weeks to be increased. 

A meeting of the Cleveland Iron Manufacturers’ Association 
was held the other day, at which it was reported that at least 
half a dozen firms were likely to nd tions within the 
next month, while no concern in the North of England employed 
in this branch of industry has more than a month’s work on hand. 
There are one or two exceptional cases, such as that of the Skerne 
Iron Company, who have contracts on their books sufficient to 


ae There was little business doing on Wednesday in warrants. 
‘o-day—Thursday—business was somewhat steadier at 60s. 3d. 
cash, 44d. one week open, and 60s. 6d. one month fixed. The 
closing quotations were—buyers, 60s. 3d. cash; ro 44d. 

On the whole, makers’ prices have been steady, though in one 
or two cases a decrease of 6d. to 1s. has taken place. The quota- 
tions of the principal brands are as follows :—G.m.b., at Glasgow, 
No. 1, 62s.; No. 3, 60s. 6d.; Gartsherrie, No. 1, 73s. 6d.; 
No. 3, 65s.; Coltness, No. 1, 78s.; No. 3, 66s.; Summerlee, 
No. 1, 708; No. 3, 63s.; Langloan, No. 1, 76s.; No. 3, 63s.; 
Carnbroe, No. 1, 67s. 6d.; No. 3, 638.3; Monkiand, No. 1, 62s. 6d.; 
No. 3, 61s.; ey No. 1, 64s.; No. 3, 62s.; Govan, at Broomielaw, 
No. 1, 63s.; No. 3, 62s.; Calder, at Port Dundas, No. 1, 75s.; 
No. 3, 63s. 6d.; ye Wy at Ardrossan, No. 1, 70s.; No. 3, 
64s. 6d.; Eglinton, No. 1, 63s.; No. 3, 62s.; Dalmellington, 
No. 1, 63s.; No. 3, 62s.; Carron, at Grangemouth, No. 1, 
62s. 6d.; ditto, specially selected, 67s. 6d.; Shotts, at Leith, No. 1, 
74s.; No. 3, 65s.; Kinneil, at Bo’ness, No. 1, 64s.; No. 3, 61s. 
The — of pig iron in Messrs. Connal and Co.’s Glasgow stores 
has been reduced to about 69,000 tons. 

The shipments of pig iron from Scotch ports, for the week end- 
ing the 6th inst., amounted to 10,531 tons, showing a decrease of 
812 tons as compared with those of the corresponding week of last 
year. The imports of Middlesbrough pigs at Grangemouth for 
the week were 4160 tons, being 1990 tons more than in the corre- 
sponding week of last year. ' 

Since last week the coal trade of the West of Scotland has 
somewhat improved, the setting in of very cold weather having 
increased the home consumption, and there was also a slight in- 
crease in the foreign shipments. These latter are still, however, 
considerably below the general average in bulk. No improvement 
has taken place in the demand for coals for manufacturing pur- 

Household sorts ace slightly firmer in price, and the fol- 
lows wholesale rates are maintained :—Household, 8s. 6d. to 
10s. 6d.; steam, 8s. 9d. to 10s.; splint, 83. 3d. to 8s. 9d.; Wishaw 
Main, 7s. 3d. to 8s. In Fife and kmannan there are again loud 
complaints that the railway companies do not furnish a sufficient 
ones of wagons for the transit of the coals, and it is said that, 
in consequence, on some days recently as much as three-fourths of 
the output has been laid to stock. The inquiry for household 
coals is represented as very pressing, and contracts have 
been entered into for gas coal, the prices being firm. At some of 
the ports considerable numbers of vessels await cargoes. 

e colliers in the West of Scotland are showing great caution 
at present with regard to the movement for better wages. Great 
efferts have been made to awaken the interest of the men in the 
matter, but much apathy continues to prevail. is is, of course, 
to a great extent attributable to the poverty of the men, who are 

uite unable to raise money for union purposes. Leaving in 

ce for a time the claims of the colliers to an increase, the 
“leaders” have for several weeks been particularly a 
themselves in the condition of the ironstone miners, They hol 
that the pri of iron fully justify an advance of wages, and, 
fter m repeated declarations to this effect at public meet- 
ings, they made an attempt to get together a conference of dele- 
gates from all the iron-producing districts of Scotland to deliberate 
about the matter. The result was not at all encouraging, as only 
a very few delegates iy and there were agents of districts 
which are comparatively rich in funds, and have kept up their 
unions through all the ill-fortune that has recently attended 
the miners It was ultimately agreed that Messrs, a 
and a, the secretaries of the Stirling and Maryhill dis- 
tricts, should be sent to Den, Dalry, and Lugar with the view ef 
endeavouring to secure the co-operation of the men. The conference 
was adjourned until this should be done. In the eastern mining 
counties both hours and are at present engaging attention. 
The men have, at several collieries, been considering the propriety 











keep them going for about ten weeks, provided that specificat: 
come to hand; but this is a doubtful contingency, in view of 
which the Skerne Iron Company, like most other firms in the same 
trade, are working under an understanding with their men that 
be Se be dismissed on a day’s notice. 

e notices given by Bolckow, Vaughan, and Co. to their work- 
men at Witton Park and Middlesbro expire on Saturday next, 
and this will lead to 2000 men deprived of employment. 
Notices have been served by Hop! ilkes, and Company, 
Limited, to their men at the Teesside Works, that their services 
will be dispensed with, and this will lead to another thousand men 
being deprived of employment. It is in contemplation to close 
several other finished ironworks throughout the district. The 
works of Hopper, Ratcliffe, and Co., at Fence Houses, were laid 
off on Saturday, but the number of men employed by this firm 
is only comparatively limited. 

Taking the general reports of the finished iron manufacturers 
into consideration as a whole, there is a strong probability that 
before Christmas more than twelve thousand men will be out 
employment. Already is the want of work involving serious dis- 
tress, and relief committees are in course of being projected ; while 
at Stockton, where tLe distress ————’ severe, owing to the 
laying off of the Stockton Rail Company’s Works, the North 
_— a the ned ering 7 the works A+... 

aeques and Company, it is proposed to hold a meeting e 
men on Monday, to determine what shall be done for the relief of 
the unemployed. 

The cause of the present depression is a subject hardly within 
my province to determine, but it is erally attributed to the 
over production that took place during the last three or four years ; 
and the most far-seeing are di to believe that there will be 
no real improvement until the spring. At the present time there 
are a number of inquiries out ; but they are found to be feelers 
made by speculative merchants rather than legitimate and bond fide 
affairs, and they lead to little or no ess, Plate makers are 
sharing largely in the depression that has overtaken the rail trade, 
and it is generally understood that within the next two or three 
weeks the Consett Iron Company, who are equal to the production 
of = tons of plates per week, will lay off part of their 
works. 

Engineering works keep pretty busy. At Gateshead, Sunder- 
land, Newcastle, and Darlington. ineering establishments have 
a fair amount of work on hand, and there is little prospect of any 
ey in the meantime, while wages are as high as they have ever 

n. 

In the Durham coal trade notice has been given of a reduction 
of 20 per cent. on underground labour, and 12} per cent. on surface 
labour. This will probably lead to another arbitration, in the 
course of which the whole condition of the trade will be unfolded. 
The Northumberland miners have held a meeting with their em- 

loyers ing the proposed reduction of 20 per cent., and it is 
lieved that an amicable settlement will be effected. 

No steps have yet been taken with the object of reducing the 
wages of the ironstone miners; but it is ed as a foregone 
conclusion that a change will soon be p’ in this quarter. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

- THE improvement which I noticed in the iron market last week 
has unfortunately not been lasting, as in the course of the present 
week prices have fallen conubtetll ly, and there has been a slacken- 
ing both in the home and — demand. On Friday the war- 
rant market was quiet, with little business doing, prices tens 
slightly lower. Business opened at 61s, 6d. cash, and 61s, 74d. 
one month, and there was a tendency to decline during the day. 
Monday’s market was very quiet and flat, with business from 
61s, 3d. to 61s. On Tuesday the market was also flat, with busi- 
ness from 60s, 6d, to 60s. 14d. cash, and 60s. 3d. fourteen days 





of a demand for increased wages, but no definite action has 
been ved upon. Unable to support themselves and families 

dequately with their p t pay, bers of the men are again 
lea the pits, and betaking themselves to labouring work, and 


not a few families are emigrating. So far as I can learn there is 
not much prospect of the employers succeeding in inducing the 


men to return to the old practice of six days’ work per week, the 
miners, with but few a being apparently determined to 
keep Saturday as a full holiday. Mr. onald, M.P., in address- 


ing a meeting of miners held the other day at Dunfermline, 
emphatically denied that trade and capital, as stated in influential 
quarters, were being driven from the country by the combination 
of the miners. He gave statistics to show that the number of col- 
liers employed, and the quantity of their output, are much larger 
now than they were thirteen years ago. 

At the second general meeting of the Armiston Coal Company, 
Limited, held in Edinburgh, a few days ago, Mr. R. Dundas, of 
Arniston, presiding—it was stated that, after making allowance for 
depreciation, there was a balance of profit, which brought up the 
dividend to 10 per cent., leaving to be carried to next account. 

were given that the work of proving the new field is 
progressing satisfactorily. At the fourth annual meeting of the 
lasgow Port Washington Iron and Coal Company, held in Glas- 
gow, at the close of last week, Mr. James Reid Stewart, the chair- 
man, in reply to a shareholder said it would be absurd to wind 
up the concern, as it was in as healthy a condition as any joint 


k company in Scotland, 
The Midland Railway Com intend shortly to run in conjunc- 
tion with the North British Railway Company through Pullman 
m Edinburgh and London, and , in conjunction with 


carspbetwee 

the Glasgow and South-Western Company, 
Glasgow. A few days ago, Pullman cars were run along both lines 
from Carlisle to Glasgow and Riae, with the view of ascer- 
taining whether the = curves be easily taken and the 
bridges cleared. The trials were in every sense satisfactory. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE uprise of the Welsh iron trade began with ironmaking that 

was only a little advance upon the smithy. History, in this 

at least, seems to be repeating itself, and we are going back 
to the old condition. I was at Aberdare last week amidst desola- 
tion and, I fear, starvation. There were great ironworks with a 
few men moving about, and others with just the smithy kept going 
for shoeing the colliery horses. Each week brings depressive in- 
fluences to bear, showing that the Welsh bar and rail trades are in 
@ most ruinous condition, and that we have times ahead of us as 
dark as any of the great strike. The little iron and steel trade 
doing seems to be confined to a few isolated spots. Thus at Dowlais 
there is some work, and at Ebbw Vale still more. The latter have 
a good order from the London, Brighton, and South Coast Railway, 
and the steel rail out is certainly as good a one, if not 
superior, to anything yet executed. The sample rail rolled last 
week was 89ft. 7in. long, and its weight 78 lb. per yard. I have 
before referred to an ingly fine rail on the new line from 
Dowlais to Makens Yard, which was turned out at the Dowlais 
Works. Dowlais also, it must be remembered, executed the 
famous rail for the Metropolitan. Ebbw Vale is acquiring a good 
name for steel rails. At no other works have I seen such care 
bestowed on coking. From cleansing the selected small coal to 
erenneeng Se coke the arrangements are admirable. The man- 
agement know that the secret of good iron and large yield lies 
greatly in getting good coke. ‘ 

The only other movement in Wales of any importance is the 
starting this week of a blast furnace at Briton Ferry. Mr. Davey 
is, as usual, indefatigable, even though prospects are bad. 

The coal trade continues in a doubtful state, Last week there 
was an excess of 5000 tons in exports over the preceding week. 
This week I fear there will be 17,000 tons less. Too much coal by 
.alf is turned out, and both at Cardiff and Newport the sales 





effected are at Y eges that leave a very insignificant Two 
coalowners in the house coal trade, my knowledge, have been 
doing a losing business for several months past. 

The iron exports of the week from Cardiff are 1200 tons to 
Gothenburg, to Landscrona, 204 to Chili, and 160 Antwerp, 
Newport, Monmouthshire, sent 2092 tons to Rio de Janeiro, and 
exported 9440 tons of coal ; Swansea, 11,261 tons of coal, and 5395 
tons of patent fuel. 

T am glad to see that even if iron is depressed, tin is looking up, 
Prices are firmer for tin — and orders slightly on the increase, 

The London and North-Western, in conjunction with the Mon- 
mouthshire Railway, are on the eve of improving and giving 
additional railway communication between Blaenavon and Ponty. 

l. The Severn and Wye Railway, to Coleford, is to be opened 
ecember Ist. Matters in the Forest of Dean are looking up, 
both railway and mineral. 

The coal trade is ~~ and some good coal ‘‘ finds” have 
been made during the few days. 

The South Wales Society of Engineers held their usual meeting 
last week, at the Cardiff Assembly Rooms. There was a long 
discussion on Mr. Colquhoun’s paper ‘‘ On Improvements in Blast 
Furnaces,” and papers were read ‘‘On Fen Ventilating,” by Mr. 
Waddle ; ‘On Blowers and Outbursts of Gas,” by Mr. George 
Wilkinson ; and ‘‘Some Particulars of Boring with the Diamond 
Drill,” by Mr. Huxham. Many possessed considerable interest, 
and will ap in due course in the proceedings of the institute. 

Plymouth Works remain in grim silence, and the heaps of iron 
mine, Spanish and Welsh, in the vicinity, are markec, ‘ Dow- 
lais Iron Company’s mine” having been sold to that firm. The 
seams of coal, though worked for a number of years, continue to 

ield in rapidly increasing quantity, and Plymouth really seems 

tter off than the majority in being able not only to keep the 
collieries in quod going order, but in finding truckstohand. Ifthe 
Plymouth collieries were put to their fullest capacity, due expendi- 
ture being considered, I have little doubt but that 9000 tons to 
10,000 tons per week might be turned out. The Aberdare pits of 
the company are also in a good condition, and could produce 
largely if the market would only show an improvement. 
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Eprs’s Cocoa. —GRATEFUL AND Comrortinc.—‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

perties of well-selected cocoa, Mr. Eyps has provided our break- 
Fist tables with a delicately flavoured bev which may save us 
many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradualy built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle pent ss oth are floating around us ready to attack wherever 
there is a weak point. We-may escape many a fatal shaft by keep- 
ing ourselves fortified with pure blood and a properly nourished 
frame,” —Civil Service Gazette.—[Advt. ] 
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THE BRITISH NORTH AMERICAN BOUNDARY | 
COMMISSION. 

Tux expedition organised by the British and United 

States Governments with the object of determining an: 

marking out the course of the boundary between the terri- 


readers that on the previous expedition, when the English 

and Americans took separate stations, a considerable dis- | 
agreement was found in their results. This was found to | 
be due to the effect produced on the level by the irregular | 
formations of the ground of each position, which varied | 
greatly at that part of the boundary. The same effect was | 





by clearing away all the grass in the vicinity. The buffalo 
occasionally threatened the party — not wilfully, but in 
the buffalo district, where vast numbers herd, a few indi- 
viduals, alarmed by some of the party, may be the means 
of commencing a panic and stampede, when numbers 
of buffaloes in undefined terror may come ing down 


tories of the two Powers, has long since concluded all the | very distinctly observable on this occasion, but it was less | on a party with their eyes partly closed, and it is neces- 


field operations, and the official reports are in a fair way 
towards completion, and we are in a position to lay the 
general results of the work before our readers. The staff 
of the British Commission consisted of Major Cameron, 
R.A., commissioner ; Captain Anderson, R.E., chief; and 
Captain Featherstonhaugh, R.E., and Lieutenant Galwey, 
R.E., assistant astronomers, as well as Captain Ward, RE, 
secretary ; Mr. G. Mercer Dawson, geologist; besides the 
surgeon and assistant surveyors, &c. The western portion | 





in amount, and it no longer constituted a disagreement | 
between English and American astronomers, but rather it | 
caused both to in the tracing of a slightly crooked 

rallel of latitude. This is not a serious matter, for even 
if the ground were a consideration, it may be presumed 
that each side would in turn get the benefit of the irregu- 
larity. The latitude observations were chiefly made with 
a zenith telescope, and the results, as far as we have seen, 
are excellent. e variation of a single observation from 








sary to make a considerable effort to turn them aside. 

The boundary being indisputably determined, the next 
question is the character of the country and its probable 
value for cultivation. On this, Mr. Dawson, the geologist 
of the party, informs us that the district between the Lake 
of the Woods and the Red River prairie is extensively 
wooded and very generally swampy. If the wood were 
cleared it is not likely that the land—which is sandy and 
poor — would be for agricultural purposes, but a 


of the boundary, extending from the Pacific to the Rocky | the mean in no case exceeded about 1 min. 5 sec. arc, show- | valuable supply of timber and peat for fuel might be 
Mountains, had been marked out by the previous Boundary ing how perfect an instrument is the zenith telescope for | obtained from it for —— districts. Poplar, oak 


Commission during the years 1858 to 1862. This consti- | 
tuted about one-third of the length of the entire boundary | 


this class of work. Time observations were generally made | 
with a portable transit. The longitude of Pembina was | 


and elm, and willow and much tall and slight pine abound. 
The fertility of the soil in the alluvial prairie of the Red 


to be surveyed, but as we pointed out in Tux Exorneer of | established by an exchange of telegraph signals with | River is so great that it is difficult to exaggerate in speaking 


August 22, 1872, it might be 
estimated as furnishing about 
half the amount of work to be 
performed, for the labour 
entailed by clearing tracks 
20ft. wide through the dense 
forest which covered the 
ground to the west of the 
Rocky Mountains was very 
great. The second expedi- 
tion has accomplished its task, 
and has not disappointed any 
expectations as to time, having 
performed its active opera- 
tions in one winter and two 
summer campaigns. To ac- 
complish this, the officers have 
had to work under circum- 
stances as difficult, and at 
times as harassing, as may 
well be conceived, so that 
the greatest credit is due to 
them, and especially to Cap- 
tain Anderson, the chief astro- 
nomer, for the character and 
accuracy of the work he has 
done. 

The work may be briefly 
summed up as follows : The 
boundary to be surveyed was 
divided into three sections, 
each of which furnished the 
work of one campaign. (|) 
Commencing at a position— 
A on the aoa north- 
west point, at the western 
extremity of the natural 
frontier line formed by the 
chain of lakes, the boundary 
runs due south till it arrives 
at 49 deg. N. latitude, at a 
point B which falls in the 

ke of the Woods, when it 
turns due west along the forty-ninth parallel—which it 
never again leaves—passing over much open swamp and 
bad ground till it arrives at Pembina station, C, on the Red 
River, about ninety miles west of the Lake of the Woods. 
(2) The parallel forming the boundary was to be traced 
over wild prairie land till it arrived due south of the Wood 
Mountain—D on the map—about 440 miles west of 
Pembina. (3) The forty-ninth parallel, extending from 
the Wood Mountain to the eastern point E, determined by 
Major Haig and Captain Darrah at Akimani, west of Lake 
Waterton, which concluded the boundary to be traced, was 
about 400 miles in length, running over a good deal of 





Chicago. The boundary has been marked by cairns at 
= about three miles apart ail along the line, these 

ing visible from each other. The total number of astro- 
nomical stations on which these depend is forty, each one 
being determined by observation of about eighty pairs 


of it. The surface from 2ft. 
to 4ft. in depth consists of 
dark mould, whose colour is 
partly due to charred vege- 


table matter left by i 
fires. Beneath this oe is 
marly alluvium of the best 
quality; in fact, Mr. Dawson 
thinks the powers of the land 
inexhaustible, and — 
a t to sul 

tg. * agriculture. 
Half of it—3400 square miles, 
or 2,176,000 acres — might 

roduce about 40,992,000 

ushels of wheat, taking 17 
bushels per acre, which is 
the average Minnesota yield. 
“ Hay swamps” will long con- 
tinue to be a necessity to the 
settler. With to the 
States west of 99 deg. or 
100 deg. W. longitude, the 
rainfall is not generally suffi- 
cient foragricultural . 
and sy er ng of irriga- 
tion would have to be con- 
sidered. By this and arbori- 
culture the establishment of 
settlements might gradually 
improve matters, and so gain 
ground to the west. 

Oak and poplar abound in 
the vicinit of the Pembina 
Mountain, but the trees gene- 
rally have suffered severely 
from — R57 In most 
parts of the iver region 
water may be found by dig- 

ing even moderate w 

est of the Pembina River 
begins the eastern part of the 
great treeless North Ameri- 
can plain. About the Turtle Mountain, however, 
are woods, and probably a sufficient annual rainfall 
for purposes of cultivation. Poplar, oak, birch, and 
ash-leaved maple are the principal trees. Fires occur 


| here frequently. The thickness of the oak-bark enables 


of stars, having a theoretical probable error of from 7ft.| it to resist the destructive effect of fire better than 


to 10ft. 


The engraving shows the form of cairn employed for | is found that there is a want of 


markingthe boundary. Thecairn iscommonly about 7ft. high 
and 10ft. in diameter, surrounded by a ditch, which would 
protect it from being trodden down by buffalo. It also 

ives a sample of the n character of muchof the ground, 





prairie land, finally traversing the wooded country border- 
ing the Rocky Mountains, 


THUNDER, ARE 
'? nis er 


s——.{\\\ 


THREE BUTTES OR 
SWEET CAABS MILLS 


The plan of operations was to complete the hundred | 
miles, crossing over the swamps in the winter 1872-73, 
when the frost admitted of the work being performed. A | 
— or ap for opal operations was then © sageenae at 

embina. ter the necessary preparations, the parties 
sae over the second section, arriving at the Wood 

ountain in the autumn of 1873, and then retracing their 
steps to Pembina, to winter and to obtain the n 
supplies for the third section of their work, which was 
accomplished in the autumn of 1874. 

Many details connected with the first portion of the work 
will be found in extracts from Captain Anderson’s report 
in the Geographical Magazine, October, 1874. We do not 
propose to go into such details, but rather to pass on to 
the final results. We give our readers the geographical 
features of the map brought out in the geographical report 
already in print. The English ani American parties 
travelled together, establishing joint camps, and observing 
at the same stations, and there was no sensible discordance 
in their results. It may possibly be remembered by some 





ing slightly reduced from an official photograph taken by 
the Royal Engineers of the party. The difficulties to be 
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Overcome were considerable. During the first winter—the 
only season, as we have said, when the swamps could be 
traversed—the thermometer fell at times very low, on one 
occasion, on Dec. 24th, 51 deg. below zero, and an instru- 
ment occasionally froze to the skin round the. observer's 
eye, in the same way as reported by Russian officers in 
Siberia. During the summer campaigns, on the other 
hand, the attacks of the mosquitoes were very distressing. 
From May till August appears to be their special season, 
when even the horses suffer so much from them that in 

ite of all the protection that could be given to them by 
the smoke of turf fires along the picket lines, they 
stand snorting and stamping nearl all night, and can 
obtain little rest except in the heat of the day. Appalling 
thunder storms were of frequent occurrence, tning 
playing so continually as to make the “oy appear almost 
constantly illuminated. In the autumn the prairie grass 
is dry and parched, and uently catches fire, so that the 
entire country is swept by fire except where special means 
are resorted to to protect it. The camps had to be guarded 





other trees. Passing west to the “third prairie steppe,” it 
timber, and the 
| ground is stony. The White Mud River, or Frenchman’s 
| Creek, is the eastern limit of the buffalo. The ground 
|now becomes arid and bad, but improves again at the 
Sweet Grass Hills, and is subject to greater rainfall; and 
about twenty-five miles east of the Rocky Mountains com- 
mences the fertile belt of country, and wood abounds. 


cane WINKIPEG 


The buffalo herds here are very numerous. For this 

of the country the mountains supply an inexhaustible 
source of wood for purposes of construction and for fuel; 
extensive coal fields, however, exist. Pine forms the 
principal timber. Looking at the entire tract of country 
along the boundary, the River valley is undoubtedly 
the best, except perhaps the land in the vicinity of the 
Rocky Mountains, At the same time, far from deserving 
the character of being almost entirely desert, a consider- 
able portion may be of future agricultural importance, and 
a t area is well suited for stock farming. 

. Dawson discusses at considerable length the three 
most nn deterrents to the regen of the north- 
west, namely distance from mar! grassh visita- 
tion, and scarcity of timber in the open plains. The first 
must be met by growing those whose bulk bears a 
small proportion to the value. and haps are sug- 
gested, but wool onpens likely to be more profitable than 
any crops in many districts, 

e inroads of the grasshopper or locust are most seri- 
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ous, and are specially formidable from the fact that this 
evil has greatly increased in late years. It appears that 
they , breed on the slopes near the base of the Rocky 
Mountains. For some days after hatching in the spring, 
the insects move but little, but when somewhat increased 
in size they travel forward with an organisation and deter- 
minate direction resembling that of a vast army. Their 
rate of p is not more than half a mile a day until 
they obtain their wings, generaily about the middle of 
July, when they take to flight. This is perhaps the most 
remarkable phase in their life. They wait, reaay for flight, 
and encouraged to it. by a breath of wind, but ever descend- 
ing again immediately, until the wind sets in the desired 
direction, generally the south-east. As long as the wind is 
favourable the flight is continued daily till about 4 p.m. 
A black cloud or a storm brings them to the ground im- 
mediately, and no notice is taken of any wind except that 
in the desired direction. Thus, some time during the 
autumn the army arrives at its destination, when it falls 
on nearly all the crops existing, and reduces the land to 
the state of a desert. Happily, this occurs commonly too 
late for the destruction of a great part, and the greatest 
evil is not directly due to the old locusts, but to their 
progeny. After depositing their eggs the insects fly here 
and there in a feeble, aimless way, and shortly die. The 
next spring the young insects are hatched, and devour 
everything, causing a famine in the district. The insect 
does not, happily, thrive as a race in the eastern cultivated 
lands, but becomes enfeebled and perishes. The following 
years are those in which great incursions of locusts have 
taken place—1818, 1819—the crops suffering chiefly in 
1819 and 1820. In 1857, after thirty-six years’ absence, 
all the young grain in 1858 being devoured. Again, in 
1864, with less evil than usual in that year, and 1865; in 
1867, causing a famine in 1868; and again in 1869 and 
1870. In 1872 locusts arrived, and consequently many 
farmers did not sow that year, and lastly in 1874. 

How to remedy this most serious evil is a difficult 
question. Mr. Dawson thinks much might be effected by 
systematic inspection of districts, isolating the prairies 
where eggs are found deposited, and so protecting them 
from fire in the autumn, and then firing the in the 
spring when the young insects are out. When swarms 
arrive in numbers, as they do, bearing down all resistance, 
deep ploughing and burning the eggs has been found 
effectual ; to this should be supplemented collecting the 
eggs by sweeping on a large scale, and using rollers over 
the ground covered by young insects in the spring. The 
absence of timber is chiefly attributable to the vast prairie 
fires, on which we can hardly speak more powerfully than 
by referring to what we have said of the composition of the 
soil in the Red River district containing so large a quantity 
of charred vegetable matter. Hund of acres of valu- 
able trees have often been destroyed by the reckless use of 
signal fires by Indians. It is evident, therefore, that a 
great deal might be done gradually to remedy this evil by 
the growth of wood, and by the prevention of wholesale 
waste of timber, and above all, of prairie and forest fires. 








RECOLLECTIONS OF IMPROVEMENTS WHICH 
HAVE BEEN MADE IN THE STEAM ENGINE 
DURING THE LAST HALF CENTURY. 

By Joun Bourye, C.E. 
No. IL. 

In 1833 I formed the acquaintance of three of the most 
remarkable men of that day in the department of marine engi- 
neering. These were the late David Napier, of Glasgow, the 
late David Elder, of Glasgow, manager for Robert Napier, and 
the late John Wood, of Port Glasgow, shipbuilder. It is mainly 
to the talents, judgment, and enterprise of these men that the 
Clyde owes its present high position in the domain of steam 
navigation. 

David Napier was born in Dumbarton in 1790. His father, 
who was a smith and founder, removed his business to Glasgow 
in 1803, and, falling soon after into infirm health, the manage- 
ment of the business devolved upon the son while still a boy. 
Impetuous and wayward, but endowed with shrewd sense, 
abundant mechanical resource, and conspicuous courage and 
energy, he was exactly fitted for the important function he per- 
formed of the pioneer of steam navigation upon the open sea— 
a task attempted by others, but in which he succeeded where 
they had failed. In Mr. Napier’s mechanical conceptions there 
was a large amount of talent and originality. As a rule, every 
engine he made was different from its predecessor, and many of 
the forms of marine engine and boiler which have been widely 
adopted we owe to his initiation. Twenty years ago, knowing 
the prominent part Mr. Napier had taken in the introduction of 
steam navigation, I induced him to set down upon paper a few of 
the main incidents of his career. From this narrative, which 
was intrusted to me, and which still remains in my hands, the 
following passage is extracted :— 

“ About the year 1811 Henry Bell, who was frequently in 
the foundry getting castings for buildings he was super- 
intending, hearing of Mr. Fulton’s success in steam iaviga- 
tion im America, began to build a small steamer for the 
Clyde, which, although it was the first steamer that carried 
passengers for hire in Europe, was not the first steamer 
in this country. Independently of the experiments of Mr. 
Miller, of Dalswinton, nearly ten years before that date, 
there was a boat, on the great canal, by Symington, which I 
recollect seeing at Port Dundas, when I first came to Glasgow in 
1803. Although then only twelve years of age, having been 
reared among engines and machinery, I took particular notice of 
it. The boiler was a common wagon-shaped boiler, with flues 
built round it with bricks, The cylinder was horizontal, and the 
yiston rod was connected direct to the paddle-wheel in the stern 

y 2 long connecting rod. How little improvement has been 
made upon that up to the present time! 

“This was about five years before Fulton’s steamer, the Cler- 
mont, commenced running on the Hudson, and nearly ten years 
before the Comet commenced to run on the Clyde. I made the 
boiler and castings for the engine of Mr. Bell’s little boat, the 
Comet, for which he gave me his promissory note, payable at 
three months, which is still in my possession. I recollect that we 
had. considerable difficulty with the boilers, not having been 
accustomed to make boilers with internal flues. We made them 
first of cast iron, but, finding that would not do, we tried our 
hand with malleable iron, and ultimately succeeded, with the aid 
of a liberal supply of horse-dung, in getting the boiler filled. 
Seeing that steam navigation was likely to succeed, | erected 





new works at Camlachie, for the purpose of making steam 
engines, where the engines were made for the Dumbarton Castle,* 
the first steamer that went up Loch Fyne, and for the Britannia, 
the first that went to Campbelton. Although these vessels did 
not venture outside of the Cumbraes in stormy weather, they 
suggested the idea to a company in Dublin of having steamers 
between Holyhead and Howth, for which purpose two vessels 
were built at Greenock, no expense being spared to ensure suc- 
cess. The engines were made by Mr, James Cook, at that time 
the oldest and most respectable engine maker in Glasgow. But 
when tried on the station, the machinery was so complicated and 
cumbersome that it broke down almost every gale of wind. The 
vessels were ultimately laid up in Ringsend dock as useless, and 
the idea of making machinery of any kind that would withstand 
the shock of a sea in a gale of wind was put down as an impossi- 
bility. Whether it was from pique at not having been em- 
ployed to make the engines of those vessels, or from a conviction 
that the ocean could be successfully navigated, | commenced, I 
think, about the year 1818 to build a steamer on my own account 
for that purpose, called the Rob Roy. 

“T recollect the day before starting on the first trip from 
Glasgow to Dublin, Mr. Charles Macintosh, the celebrated 
chemist, and the inventor of waterproof cloth, saying we should 
all be drowned. Nevertheless we did start, and although we 
encountered a gale of wind from the south-west, we performed 
the voyage out and home successfully. I afterwards placed the 
Rob Roy on the station between Glasgow and Belfast, and com- 
menced tu build others to run between Greenock and Liverpool, 
and between Holyhead and Howth. That these were the first 
vessels that established the practicability of navigating the 
open sea by steam is recorded in two of the Blue Books of the 
House of Commons, the subject having been investigated by a 
select committee on the Holyhead Roads, Sir Henry Parnell 
chairman. The names of the vessels | made for the Holyhead 
and Howth stations were the Talbot and Ivanhoe, which were so 
successful as to induce the Government to send down a commis- 
sion to purchase them, who offered to take them at their value 
with five thousand pounds of a premium besides, which I con- 
sidered a very handsome offer. But having assumed some mer- 
cantile gentlemen as partners in the speculation, they were so 
elated with our success that they would not listen to that pro- 
posal. The Government were consequently obliged to build 
vessels themselves to carry the mails,and they employed Boulton 
and Watt to make the engines. When these vessels came on 
the station they broke down so frequently that the Government 
was obliged to charter the Talbot to carry the mails in their 
stead, and ultimately they purchased the Ivanhoe. 

“About this time I placed On my own account the first 
steamer on Loch Lomond, and finding that it was necessary to 
put a larger and more powerful steamer than the Rob Roy on 
the Belfast station, I sold that vessel to two gentlemen, holding 
a third of her myself, to run between Dover and Calais. The 
Rob Roy was, therefore, not only the first steamer that proved 
the practicability of navigating the open sea by steam, but was 
also the first to connect France and England by steam. Her 
success there was so complete as to have induced the Govern- 
ment again to employ Boulton and Watt to make engines for 
two steamers for that station, which the little Rob Roy so 
thoroughly beat, especially in stormy weather, that the French 
Government took a fancy to her, and purchased her. This was 
the first steamer they possessed, and they were so well pleased 
with her that, with the assistance of a priest and a little holy 
water, they formally transformed the Scotch freebooter into a 
French king, the vessel being christened the Henri Quatre.” 

To this narrative I will only add the following fact, illustrative 
of the services, direct and indirect, which Mr. David Napier ren- 
dered to steam navigation. Captain Bourne, my father, who 
was at one time the largest investor of the day in steam shipping, 
and by whom the P. and O. Company was chiefly established, 
informed me that he derived his confidence in steam navigation, 
and his belief in its future ascendancy, from having witnessed 
the excellent performance of the Talbot in a gale of wind 
during a voyage he made in her from Howth to Holyhead. Up 
to this time he supposed it to be impossible that so delicate an 
instrument as a steam engine could contend successfully with a 
heavy sea; but the performance of the Talbot quite undeceived 
him, and he henceforth became an influential convert to the 
claims and potentialities of steam navigation. 

Mr. Napier’s engines, though manifesting much ability in the 
design, were deficient in finish and workmanship. Nevertheless, 
they were much more successful in practice than the much 
better finished engines of Boulton and Watt, which at this time 
were so continually breaking down, that Mr. Brown, the London 
manager of that firm; expressed the opinion before Sir Henry 
Parnell’s committee, in 1819, that such fractures were an 
inevitable incident of ocean navigation. This theory, repudiated 
at the time by the late Mr. Joshua Field, the performance of 
Mr. Napier’s steamers effectually disproved, and they maintained 
that confidence in the performance of ocean steamers which had 
deen so seriously shaken by accidents elsewhere. 

When I entered Messrs. Caird’s factory in 1833 the Shannon, 
another of the vessels belonging to Captain Bourne’s company, 
was simultaneously sent to Greenock to receive new cylinders and 
a thorough repair. The engines of this vessel had been con- 
structed by Messrs. Boulton and Watt about six years befvure, 
and in studying their structure I believed I had discovered the 
cause of the fractures to which Messrs. Boulton and Watt's 
engines had heretofore been so subject in rough weather. Escape 
valves in the cylinders were in that time not in use. The slide 
valves used by Boulton and Watt were long D valves, exhaust- 
ing through the bottom and into a passage leading to the con- 
denser. The engines were side lever engines, with the main 
centre passing through the condenser in the usual way, and the 
condenser rested as usual on the keelsons. The air pumps, 
though of the size usual for land engines, were rather small to be 
suitable for use at sea, where the alternate racing and retarda- 
tion of the engines caused at times considerable accumulations of 
water within the condenser, which might, it was clear, run back 
into the cylinder, and thus occasion fracture. In these engines, 
as the eduction was not through to top of the valve, but through 
the bottom, an accumulation of water in the condenser would 
necessarily cause a flow backward into the cylinder if the accu- 

* I remember this vessel perfectly. The first steamer I saw was Mr. 
David Napier’s steamer, the Rob Roy, which abont 1820 visited Ayr, 
where I was ‘at school, to fetch away a company of soldiers from the 
barracks there. The Comet was finally run down by the steamer Ayr off 
Gourock, I think in 1826, when a number of persons were drowned. The 
original engine of the Comet, made by John Robertson, of Glasgow, had 
been taken out to drive a small factory, and was purchased by Mr. 
Atherton, who was then manager of Girdwood's, in 1826, merely for the 
purpose of preserving it as a curiosity. Girdwood's works afterwards 
came into my possession, and with them the engine of the Comet, which 
pee ane A re} , some of the parts having been broken. It was 
subsequently sent to the Glasgow Polytechnic, which was burnt down, 
and the poune of the Comet was precipitated from the top of the build- 
ing to the bottom. It was dug out from among the d¢bris, and was pur- 
chased by Mr. Robert Napier, who mted it to the Patent Museum in 
South Kensington, where it now is. It was fitted up in South K 
ps ag Robertson, the original constructor, who is only recently deceased. 


mulation were large ; and as the D valve would not leaye, the 
face, and as there was no possivle outlet for the water thus im. 
prisoned, the opposite engine, acting with the full leverage of the 
crank in forcing down the resisted piston (whose crank, being 
nearly vertical, would impart a thrust almost infinite), would 
necessarily produce fracture, It was not the roughness of the 
sea, therefore, which broke the engines, but one engine broke the 
other from the reflux of water into the cylinder, which, under 
the defective construction referred to, the roughness of the sea 
involved. Mr. David Napier’s engines were fitted not with the 
D valves, but with the three-ported valves still usual in locomo- 
tives, which left the face when water got into the cylinder, thus 
allowing the water to escape, and obviating fracture. In the 
case of large engines, however, three-ported valves were difficult 
to work from the large amount. of pressure to which they were 
subjected, and it appeared to me expedient that a marine 
governor should be available, which would regulate the flow both 
of the steam and of the injection water. Accordingly, in 1834 I 
constructed several forms of marine engine governor, in which, 
as in common governors, the balls were projected outward by 
centrifugal force. But the centripetal force, instead of being 
produced by gravity, was produced by springs, the greater or 
less tension of which determined the opening or closing of the 
throttle valve. This contrivance was introduced by me into the 
steamer Don Juan in 1837, and was embodied in my patent of 
1838, Marine governors are now usual in steam vessels, of which 
the best known is Silver's. Of Silver’s governor there are two 
forms, in one of which the centrifugal force of balls acts against 
springs, and in the other the energy of a momentum wheel 
armed with vanes acts against a spring. Mr. Silver informed 
me that the first variety was copied from my design, The vanes 
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subsequently introduced appear to have been imitated from a 
very ingenious governor of Hick’s, in which a ball armed with 
vanes or wings was strung upon a vertical shaft formed like a 
coarse screw, and when the shaft was rotated rapidly the ball 
was constrained by the resistance of the vanes to mount up on 
the inclined plane of the screw. This governor, however, would 
not. be suitable for a steam vessel, as the returning power was 
gravity, which would be affected by the heaving of the ship. 
“But it would be rendered suitable by substituting a spring. The 
variety of governor described in my patent of 1838 is shown in 
Figs. 3 and 4; but various other forms were constructed, all, 
however, based on the same general principle of the centripetal 
force being derived from springs. 
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Although the benefits of working steam expansively were well 
known to Watt in the last century, having been set forth in a 
letter from him to Dr. Small so far back as 1769, and although 
previotisly to 1833 the great advantage of using a high pressure 
of steam cut off at an early part of the stroke had been practi- 
cally demonstrated in Cornwall, it is nevertheless certain that up 
to the time that Messrs. Caird were induced to put lap upon the 
valyes of the Manchester the benefits of the system were very 
imperfectly apprehended by the Scotch engineers. While at 
Greenock I attended classes at the Glasgow Mechanics’ Institu- 
tion every week, and at those times I made a habit of calling at 
Mr. Robert Napier’s works, where the engines for the steamers 
Dundee and Perth were then under construction. Mr. David 





Elder, the manager of the works, was good enough to favour me 
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with his opinion upon various mechanical topics, and one of 
these was the alleged benefit of expansion. -At that time Mr. 
Elder’s opinion was, that although expansive working might be 
very good for pumping engines, where a load had to be put in 
motion at every stroke, yet that in a steam vessel which was in 
constant progression there would be no advantage derived from 
the use of the system. Everyone, he said, knew that it took 
more force to start a load than to keep it moving. A man witha 
loaded wheelbarrow had to exert more effort for the first step or 
two than afterwards, and in pumping engines, with a heavy load 
on the pump, it was no doubt an advantage to have a high pres- 
sure of steam to begin the motion, and the steam might then be 


little over 30 seconds; in fact, the, only limitto the machine's | son, Mr. Howard, and Mr. Clench, be appointed to take steps to 
performance per day is the furnace power which can be placed maintain the existing foreign customs tariffs and regulations when 
round it. | favourable ? — too -_ their amendment when otherwise, on the 
We understand that several of these machines will be put down | ¢casion © impending revision of our commercial trestis. 

shortly. The workmanship is excellent, and reflects credit on @), ) gg ame Fay ord, oe Mr. ap ay — 
Fielding and Platt, of Gloucester, the makers. |= sane + © Conese S> Sagues She Se Games ‘ 
’ way companies and other carriers for the transport of agricultural 

nn —— machinery with a view to their equitable adjustment, and the exten- 

| sion of the system of through rates at home and abroad, and to 
report to the council.” (3) ‘‘ That in the opinion of this meeting 
it is desirable that an agricultural exhibition should be held annu- 
ally or biennially in one or other of the largest centres of ula- 
tion during the summer months, by preference in London and 
under the auspices of the Royal Agricultural Society of England, 


AGRICULTURAL ENGINEERS’ ASSOCIATION. 
THE following document pretty clearly explains itself : 


1.—This association has heen formed to promote the interests of 
agricultural engineers, and consists of members and honorary | 
h 





cut off. But this was not the state of things, he tended, 
which existed in a steamer, and in steamers he did not see how 
the old method of working with full steam to the end of the 
stroke could be amended. A very few years after this Mr. Elder 
had altered his opinion on the subject of expansion, for in 1836 
he constructed the engines of the Berenice, a vessel built by 
John Wood for the East India Company ; and that vessel was 
fitted with expansion valves, in which the rate of expansion could 
be varied by shifting a twisted cam endwise upon the shaft. But 
the alteration of the valves of the Manchester with such con- 
spicuous benefit, and the subsequent alteration of the valves of 
other vessels which were short of steam, was the first thing that 
opened the eyes of the Scottish engineers to the benefits of 
expansion. 


AMERICAN LIGHT LOCOMOTIVES. 


Tur use of light locomotives for working colliery and mineral 
traffic in general is not confined, we need hardly say, to this 
country, and at page 356 we illustrate certain small engines 
made by one of the most influential firms in this line of manu- 
facture in the United States, Messrs. Porter, Bell, and Coe., of 
Pittsburgh. 

The first engine at the top of the page—the Evergreen —is a 
light little engine for various local purposes, as hauling coal from 
mine openings to places of shipment, the general hauling of 
cinder, coal, ore, lumber, &c., at mines, iron furnaces, lumber and 
other mills. This class of engine is built with cylinders 7in. by 
12in., Sin. by 14in., and Sin. by 16in., 5 tons, 7 tons, and 8} tons 
weight. These and others take the place of animal power, 
running on rails from 16 1b, per yard upwards, and on grades up 
to 350ft. per mile. 

The second locomotive on the page is of a type constructed 
for the Westmoreland Coal Company. Three sizes of this class 
of engine are made by Messrs. Porter, Bell, and Co. They 
have all four-coupled wheels, either 24in., 26in., or 28in. 
diameter, the cylinders being for these respectively 7in. by 12in., 
Sin. by 14in., and 8in. by 16in., the weights being about 54 tons, 
7 tons, and 84 tons. The engine which we illustrate last on the 
page has four coupled wheels 28in. diameter, and inside cylinders 
Yin. by 12in. The weight of the engine is about 7 tons. 

It will be seen that these engines have no funnels, simply 
because they are used extensively underground. Thus engines 
of the type we have last referred to require headroom of 5ft. to 
6ft. height only, and are largely used in the anthracite and bitu- 
minous coal-fields of Pennsylvania, and the Maryland, Ohio, and 
Illinois coal-fields. 

The Consolidation Coal Company of Maryland have these 
engines running two and three miles underground over grades 
115ft. to 185ft. per mile. There is no trouble about smoke where 
ventilation is provided for, and these engines are largely taking 
the place of mules, as one engine does the work of twenty to 
thirty mules at the cost of operating three or four mules, and 
effects a saving in time, labour, and keeping up track, and num- 
ber of turnouts and cars required. 

The following is an abstract of work done by 
engines :— 





some of these 








Ft. per mile. Mine cars, Tons. 
7X12 on grade 185 8 or 10 loaded = 1to% 
” ’ 220 26 empty = 10} 
&xl4 2 to 265 10 loaded = 1%} 
ox<14 a 116 40 empty = 226 
* »» 254 to 300 15 loaded = 2 
0x16 141 50 loaded =m % 
HYDRAULIC FLANGING MACHINE.— 


PIEDBEUF'S PATENT. 

We illustrate at page 353 one of Piedbecuf's patent flanging 
tiachines, which has been at work for sometime pastat Messrs. Mar- 
shalls, Sons, and Co.’s engine works, Gainsborough. The patentee 
has himself had one for several years at work in his own boiler 


and that the council be requested to take such steps as they may 
deem advisable to accomplish this object.” (4) ‘‘ A committee con- 
sisting of Mr. Nicholson, Mr. Float, Mr. Hunt, and Mr. Collison 
was appointed to report to the council what steps should be taken 
with a view to the reduction of the charges made to exhibitors by 
the Royal and other societies and to co-operate with the council 
in regard thereto.” (5) *‘ That the present system of trials of 
and awards to implements is imperfect and unsatisfactory, and 
that it is desirable that the subject should occupy the attention of 
the council at any early date.” (6) ‘“‘That the council be re- 
quested to watch any proceedings in Parliament relative to the 
patent laws.” 
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2.—The officers for the management of the association shal] con- 
sist of a council of nine embers, from whom a president and | 
two vice-presidents shall be elected annually ; also a treasurer anda 
secretary. 

3.—Heads of establishments in which agricultural machines | 
form a staple branch of manufacture, and other persons whom the 
council may consider qualified, are eligible as members of the | 
association. 

4. The council have the power to propose at the general ricet- 
ings for election as honorary members, any persons who may be 
considered eligible for their scientific attainments or position in 
connection with agriculture or mechanics. 

5.—For the election of a new member of the association, a re- | 
commendation according to form A in the appendix, signed by 
not less than two members, must be forwarded to the secretary, | 
and by him laid before the next meeting of the council. 

6.—Such applications for admission as may be approved by the | 
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GLASGOW ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN. An ordinary meeting of this association was held 
on the evening of Thursday week, in the Religious Institution Rooms, 
Mr. David Halley presiding, when Mr. Robert Thomson read an 
council shall be inserted in the ballot list for election, and such | interesting paper on ‘* Simple and Compound High-Pressure Con- 
list specifying the name, address, and occupation of the candidates, | densing Engines.” The object of the paper was to show that a 
and also the names of the proposer and seconder, shall be simple high-pressure condensing engine, using a high grade of ex- 
forwarded to the members fourteen days before the general meet- | pansion, was superior to the present more or less complicated com- 
ing. | pound engines. The subject being one of paramount importance, 
7.—The election shall take place by ballot at the gencral meet- | naturally elicited an interesting and instructive discussion, in which 
ing, three-fourths of the votes recorded being necessary for | many of the members took part, most of them failing to be con- 
election, Subscribing members only shall be entitled to vote on | vineed of the advantages that would take place by a return to the 
this or any other occasion. The ballot lists shall be opened only | high grade expansion condensing engine, with a higher pressure of 
in the presence of the members, by persons appointed by the coun- | steam. A number of new members were added to the roll, and 
cil for the purpose. other gentlemen were also proposed for election. A hearty vote of 

8.—-When the proposed candidate is elected, the secretary shall | thanks to Mr. Thomson and to the president terminated the pro- 
give him notice according to form B, but his name shall not be | ceedings. 


cera ies a y eng hand ~~ ao ve Bom first | Fara. EXPLOSION ON BOARD A VESSEL.—On Monday evening 
9.—In the case of non-election, no mention out shall be a —_ ewcastle, — —> eta 
made in the minutes, nor any notice given to the unsuccessful | 3. 8 TS! , Sasa ct he 


oom Parties | disabled, . ——s occurred on board = Saturday 
. re neti ae | afternoon, when about thirty miles south-east of Whitby. During 
10,—Any member leaving his subscription im arrear for two years, | the temporary absence of p> Any Kingston, third en whe was 
shall, after ype for it has been made, have his name struck | iniitices of the ducines. dhe eever af the gros ‘Gencad off 
off the list ; but until he shall have given notice of his intention to | ,:4), 8 a eel _- ld heb wT f tank ri 
withdraw, his subscription shall be considered as due to the asso- | wienerean, owing, i weubsegpenr, to te leesaagee the} 4 
ciation up to the time of his name being se removed. | ‘ ne, ae +" = anes ee —_—, 
. - 4 ; | with blinding steam that it was impossi enter. men 
Weg election of the council shall take place at the annual | were known to be below in their bunks; one of whom, Robert 
12.—The first council shall be elected at the special meeting of | perp geously a — ae aS 
ee members to be held in London, on Tuesday, November valve: bis tase andl an : | ecabllell in the <b - When the 
2nd, 1875; this council to hold office until the annual meeting in 4 oo 


1878, when a fresh council shall be elected of which three members aoa — Re A be Ad 4 oy ~ ney en 
shall retire annually in rotation, but shall be eligible for re-election. full satel. the } ure quite deed. and Calen enly curvived 
The president and vice-presidents shall be chosen annually from demvite sets Poy eo pat wont nidenesTneien Their bodins haan 
the council by the general meeting; they shall be eligible for a Aes pri dent: bane — Sruse-to- hospital, where no is 
oe pone og y shall not hold his office for more than rapidly recovering. The damage to the steamer is considerable. 
. ‘ —_ v0: 7 > oc ‘ Saat, 
13.—Candidates for the council to be put in nomination by | nieonenan by om B ri "MI, tho poattomani ~ Bwyd _ 
+ lls : } RK. C. " 

letter to the secretary fourteen days previous to the general | patent Office :—A stranger, ollently hailing from the Eastern 





ting: all bers are entitled to propose candidates. The | tag tae yy tered the anal of th 
election to take place by ballot at the annual general meeting ; the | ae ae ge nics gr on, Baye 7 — o 
candidates who have the greatest number of votes to be elected to Patent .Ofliee and asked to be shown the models of “traps for 


catching warmints.” The case containing animal traps was opened 
for him, when after a careful inspection he remarked, “I see 
nothing here like mine,” at the same drawing a trap of his own 
from an old meal sack. The attendant at once took a trap from 
the case identical with that shown by the stranger, and asked to be 
shown the difference between the two. The stranger after making 
a brief comparison, replied: “‘ There is a patentable difference, 
| which I intend to claim.” ‘‘ Whereis it?” enquired the attendant 
in surprise. ‘“‘ Why,” said the inventor, “‘in my trap, the more 
weolent the warmint wriggles, the more wiolent is the pain.”— 
American Engineer. 

THE IRON AND STEEL InstiTuTE.—In consequence of the time 
at the Manchester meeting being insufficient to allow of the i 
and discussion of several pa that were upon the programme, 
it has been decided to hold a supplementary general meeting in 
London, on Thursday, November 25th. By the kind permission 
of the Ceuncil of the Institution of Civil Engineers, this meeting 
will be held in the Rooms of that society, 25, Great George- 
street, Westminster, London, 8. W., at 10.30a.m. Adjourned dis- 
cussion on Mr. Adamson’s paper “‘On High-Pressure Steam Gene- 
rally, and its oon to Quadruple Engines;” discussion on 
Mr. I. Lowthian "s “On Price’s Patent Retort Furnace;” 


the vacant places. } 
14.—The secretary shall be a paid officer and shall retain his | 
office at the pleasure of the council ; but any member at an annual | 
general meeting may bring forward a motion for rag him by | 
iving notice in writing to the council of his intention to do so not | 
a na month previously, and if such motion be carried the | 
council shall take the necessary steps for his removal. 
15.—The treasurer shall be appointed by the council. 
16.—The general meeting of members to be held in each year in | 
London on the Tuesday preceding the first Wednesday in May. | 
The secretary shall inform the members and honorary members 
not less than ten days previous to the meeting, of the place and 
hour at which it is to be held. 
17.—Should six members at any time wish to call a jal 
general meeting, they must give notice in writing to the president, 
with their reasons for desiring such meeting distinctly specified in 
the requisition ; the president shall direct the secretary to call such 
meeting. The council may also direct the secretary to call a 
general ting when idered y, but in both these cases 
at least ten days’ notice must be given to the members. Council 
meetings may be called at any time by two or more members of 








shop at Aix-la-Chapelle, and the ‘great y of producing a 

very superior class of work by this machine induced Mr. Ralph 
H. Tweddell, whose own special hydraulic machinery we have 
often had occasion to notice favourably, to undertake its intro- 
duction into this country, in conjunction with Mr. F. A. Paget, 
C.E. The flanging machine forms part of a very complete plant 
which Messrs. Marshalls and Company have laid down on Mr. 
Tweddell’s system, and which, in addition to the machine we 
are describing, 
machines and some cranes. 

The plate required to be flanged, having been properly heated, 
is drawn out from the furnace, over iron bars, on to the annular 
ring A in the drawings. The four small plungers ing 
the table B are then opened to the accumulator pressure. i 
table, rising up quickly, firmly holds the hot plate against the 
top die or block C C, until the pressure being admitted into the 
large cylinder D, the ram E also rises, carrying the movable 
table F, on which is attached the mnular ring or matrix A, on 
which in the first place the plate was placed till adjusted and 
securely held by table B. ‘The ring A, travelling up, catches the 
projecting edges of the plates to be flanged, and bends them 
accurately over the die C. The valves of both the main and 
small cylinders are then opened to the exhaust. The large one 
falls very rapidly, owing to the weight of its parts, and the plate 
just flanged thus comes off the die or block immediately before 
it has had time to contract on it. This is a very valuable feature 
in the patent ; and another is the accuracy of the work when 
finished. All the risk of buckling is also done away with by the 
hold taken of the plate to be flanged by the table supported on 
the four small laden. One valve works all the four small 
and another the large cylinder. 

All sorts of irregular shapes can be produced by this machine, 
such as locomotive fire-box ends and front tube plates with 
reverse flanges, and we understood that after very careful ex- 
periments, and taking into account the costs and interests on 
blocks, dies, and machines, the saving amounts to fully two- 
thirds of cost by hand. This is without taking into considera- 
tion at all the economy in being able to use plates of an inferior 
quality in place of high-class brands, which may be only neces- 
sary, because the commoner, but equally strong kinds, would 
not stand the fire and working; but there is the additional 
‘Saving in cost in the fitting together afterwards, and in saving 
of fuel, wear and tear of furnace. A fin. thickness of plate and 
7ft. diameter can have a 4}in. or Gin, flange put on all round in 


includes four powerful hydraulic riveting. 





cil giving notice to the secretary, who shall give the members 
not less than seven days’ notice of such meeting. 
18.—The president may direct the secretary to call either a 
general or council meeting in any emergency. At council 
—s four members shall form a quorum. 
19.—No alteration of rules er bye-laws to be made except at the 
general amy Boye notice of any pene for Fem 
must be given to the secretary, in writing, to laid ore the - . 
council twenty-one days previous to the general meeting. may be brought before each meeting of the Institute. The above- 
20.—The subscription of each member shall be not less than two mentioned meeting will be ed as an adjournment of the 


ig " 

eas ay meeting in Manchester. Should arrangements be made for the 
ee ae ions shall be considered due on the first day of introduction of any other papers or business, announcements of the 
Jan in year, payable in advance. 


same will be made in the principal technical newspapers. 

22.—The president, or, in his absence, one of the vice-presidents, Iron AND CoaL TRADE WiTH CHINA,—The British Consul at 
to be chairman of all meetings; in the absence of the president | Newchwang reports that nearly 11,000 piculs of iron (nail rod 
and vice-presidents the members to elect a chairman for that meet- | bar), value 35, taels, arrived at that port in the course of the 
ing.’ The chairman of every meeting to have a vote and a casting | year 1874; but that as an abundant supply of iron ore of good 
vote. quality exists in that province, and in the immediate vicinity of 

23.—The treasurer shall hold the funds of the association, | good coal, we must be prepared to see the import of metals 
subject to the orders of not less than two members of the council, diminish rather than increase. He considers that the working of 
conveyed to him in writing through the secretary. the minerals of the province must ultimately become a matter of 

24.—The secretary shall attend all meetings, take minutes of all yy importance. Consul Medhurst reports the import of 
proceedings, inform bers of the tings that are to be held, | 231,679 piculs of iron into Shanghai in 1874, and observes that 
and act generally under the direction of the council. there has been a considerable increase recently in the importation 

25,—All discussions at the meetings to be considered private | of ironfrom Belgium. It is cheaper than English nail rod and bar 
and confidential, unless otherwise agreed at the time of meet- | iron; it realises about three mace per picul less on the Shanghai 
i market than English Staffordshire iron. The Consul says, “‘ The 
iron trade from Belgium to China is extending rapidly, and to the 
displacement of the English metal.” Iron is chiefly used for nails 
and in the manufacture of agricultural, trade, and domestic im- 
plements. Pig iron for smelting in the Government arsenals is 
sometimes in request. He states that 11,114 piculs of steel 
were imported into Shanghai in 1874, and observes that German 
and Belgian steel is imported almost to the exclusion of Swedish 
steel, with which this market was entirely supplied a few years 
ago. The German steel is called by the Chinese dealers ‘* bamboo 
steel,” and besides being of fair quality, is cheaper than Swedish. 
Consul Medhurst notices also the large and annually increasing 
importation of Japanese coal at Shanghai, amounting in 1874 to 
nearly 60,000 tons. Of all the coal imported into Shanghai more 
than half comes from the Takasima’ mines, near Nagasaki, where 
foreign machinery is employed, and the annual output is, conse- 
quently, very large; freight, moreover, has been as , ol as 1 dol. 

r.ton from N; ito Shanghai. English, American, Austra- 
ian, and Formosan coals, he observes, consequently show a marked 
repr hy The import of English coals into Shanghai amounted 
ae 4 tons in 1872, 12,580 tons in 1873, and only 6590 tons in 


per by Mr. G. J. us ‘‘On Fire-clay and other Refractory 

aterials;” paper by Mr. William Hackney *‘On the Manufacture 
of Anthracite Coke in South Wales;” paper by Mr. C. J Homer 
“On the North Staffordshire Coal-field, with the Ironstones con- 
tained therein.” Suggestions will be submitted to this meeting 
for introducing such modifications in the rules and tions as 
will in future admit of dealing fully with the various subjects that 





ng. 

26.—All books, drawings, communications, &c., belonging to the 
society shall be accessible to all the members, and shall be held in 
trust by the council, at such places as they shall from time to time 
appoint for the use of members. 

27.—None of the property of the association, such as books, 
drawings, &c., shall be removed from the place appointed by the 
council without its consent in writing. 

28.—All donations to the association shall be enumerated in the 
annual report, which the council shall lay before the members at the 
general meeting. 

At the genera! ting of the s of this association, held 
at the Westminster Palace Hotel, London, on the 2nd inst., the 
rules were discussed, revised and adopted, as now enclosed. A 
ballot was then taken for the first council of the association, 
which resulted in the election of the following gentlemen :—-Mr. 
Samuelson, M.P., Mr. R. C, Ransom, Mr. J. Shuttleworth, Mr. R. 
Fowler, Mr. James Howard, Mr. Aveling, Mr. Morton, Mr. Griffin, 
Mr. Barford. By another ballot’ Mr. Sammelson was elected chair- 
man, and Mr, Howard and Mr. Shuttleworth vice-chairmen. 

Notices of motion were then discussed, and the following reso- 
lutions passed :—(1) “‘ That a committee consisting of Mr, Samuel- 
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In the accompanying engraving we illustrate a somewhat novel | it is a matter of importance to produce heat economically. 
type of furnace, patents for which have been granted to Messrs. | Figs. 1 and 2 show the manner in which the system was applied 
Gasworks. 


Julius Erichsen and J. G. Maardt, of Copenhagen, and 8, Great | at the Odense 


Fig. 1 is a transverse section of a/| passing up an 


Winchester-street, E.C. The object of the invention is the | complete bench of five retorts. The coke ovens d are placed below 


utilisation of the heat produced in the transformation of coal | the retorts, two toeach bench, and occupy the position 
into coke. It is claimed that perfect combustion is effected by | ordinary furnaces in use at gasworks, pas 
the combination of the waste heat from the coke ovens with the | ascension pi &c., remain undisturbed. 


of the 


the retort setting, 
Fig. 2 is a longitu- 


| pipes, 
combustible gases distilled from coal placed in retorts above the | dinal section through the bench. The letters 5, b, b, show the 


coke ovens, and exposed to the action of the heat from the form and arrangement in the roof of the oven for allowi 


the 


latter, these gases on entering the combustion chamber being heated gases from the coal to rise and circulate around the 
mingled with air brought in through suitable passages. These | retortse. The coke ovens are placed over flues c, which rise up 
furnaces have been in work for some months at the inventors’ | at the back of the bench, and openings f are provided to allow 


salt works at Christiansholm, near Copen 


, with highly | the heated gases,after having freely circulatedaround the retorts, 


satisfactory results, both salt and coke being of the finest quality. | to pass out under the coke ovens, as shown by the arrows, and 
The coke produced fully recouped the price and working of the | escape into the uptake. The dimensions of each oven are, ap- 
coal, so that in reality the brine was evaporated free of expense. | proximately, 2ft.in width, 2ft. Qin. in height to the centre of 


Very successful results were obtained at some trials made at the | the crown, and 7ft. 6in. in le’ 
Odense Gasworks with one of the ordi 
suit this system. 


ngth. 
benches altered to| Figs. 3, 4, and 5 show the adaptation of the system to a ver- 
They have already been introduced into Den- | tical continuous delivery lime kiln that has lately been built at 


mark and Sweden for lime burning, and it is obvious they are | Elsinore. A coké oven 6 is placed at each side of the lime kiln, 
adapted for almost any of very many industrial purposes where | each coke oven being furnished with two retorts c. 


These 
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retorts are charged with coal. The gases from the coke ovens 
during the —s process of the coal heat the retorts, and then 

d along the flue ¢, as shown by the arrows, enter 
the kiln at f, where, meeting the gases from the retorts ¢ and a 
sufficiency of air admitted at the delivery door g of the kiln, an 
intense combustion is obtained. The kiln is charged from a 
platform, and the lime as burnt withdrawn at the door g. Sight- 
holes / are provided, through which the charge can be loosened 
if necessary. The coke ovens and retorts are supplied with 
dampers—not shown in the drawings-—so that the heat can be 
saan as required. 

Fig. 6 is a longitudinal section of the application of the system 
to the evaporating pans now in use for nearly a year at the salt 
works near Copenhagen. The coke ovens are placed beneath the 
retorts ‘as before described, the waste heat from the former 
passing into the flues at the bottom of the salt pan, and mixing 
there with the gases distilled from the coal in the retorts, is led 
through an opening in the brickwork close to the end of the flue of 
the evaporating pan 6. Air is admitted at a, and, mixing with 
the issuing gases and waste heat from the coke ovens, produces 
intense combustion. 
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PIEDBHUFS HYDRAULIC FLANGING MACHINE. 
MESSRS. FIELDING AND PLATT, GLOUCESTER, ENGINEERS, 
(For description see page 351.) 


SCALE OF FEET 
2 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents. ) 





CIRCULATING TUBES. 

S1r,—Being many years a read+r and subscriber to your valuable 
paper, I herewith enclose tracing for publication in same, of a 
novel application in fitting water circulating tubes into the flues 
of various classes of boilers, the principle being, I believe, quite 


+ 
5 





original ; the tube at the same time is a stay, and can be applied 
externally as well as internally, as shown. I have fitted tubes on 
this system into many boilers in this country; some have already 
been at work near upon six years constantly night and day, some 
with very bad water, and burning nothing but anthracit an 
not one of them has ever given any trouble or leaked from the 
they were started to work. They can be fitted into the flue 
the inside of same without ever entering the inside of the 
Proper, and can also be taken out again any time by merely 
back the jam nut upon the conical junk , when the 
falls out of the hole at the opposite end and the is quite 





Ef 


4 








"NAA 


un 


Description : Steam tubing of 3hin. diameter cut off in suitable 
lengths, turned conical at one end, and cut with thread at the 
other. The screwed end of the tube is fitted with a thin jam nut 
and conical junk ring }in. larger in diameter than outside of tube. 
a ring is turned conically on the outside; the inside is 
bo: ee oe ee of the thread; the top edge of 
same is turned with a recess to receive a little re? lead and gasket 
to ensure the joint between the nut and ring. When fixing them 
in their places after the holes have been the rimer the 
| jam nut is screwed to the top of thread on tube. en put on the 











conical ring, put the thread end of the tube with its ring into 
the larger conical hole, then screw back the jam nut upor the 
junk ring, and the tube will be lifted and jammed into the smaller 





conical hole for small end of tube, and at the same time will set 
fast the junk ring, and the tube is completed ready for work. If 
necessary, it can be en out in a very few minutes again by 
slacking back the nut. It is not expensive, and can be fitted by 
inferior workmen, for here fitters are few and far between. 
The application is simple and easily fitted, and, I think, worthy of 
being known. 2 . 
ernment Mills, 

October 27th, Hortoft‘on'Don, South Bess 








THREE-CYLINDER ENGINES. 

Sizn,—In THe Encinz£er of October 1st I saw an illustration of a 
Lytle red ype — at — by Mr. Willans. 

e simplicity of its componen is really so wonderful, that 
iso ne doe t forqerd in the disestion of engin i 
ee og while at same time I believe pene Ae will 

e way towards modi our + cumbrous engines, 
whose actions have Aithertelioes ependent on the valve and its 
complex slide gear, that the time has come some simple arrangement 
= be i Ee the re of nh Ta fulfilled by 

is engine. I was serry ou reading Mr. Willans’ specifica- 
tion that he has failed in showing any means by which a double- 
acting motion may be obtained, notwithstanding the various wayé 


EXHAUST 





in which the engine could be modified. 
sketch, inclosed, showing elevation 
ment for double-acting motion, the result 
be economy of space when applied to engin 
will find on reference to sk that I have ——— 
instead of a conical three-way cock. I shall be happy 
any further information on the subject if necessary. 4 i 
of this in your valuable Pe r will oblige. 

Messrs. John Penn an Sons’, Engineering Works, 

Greenwich, 8.E., Nov. 3rd. 





THE AUTO-PNEUMATIC GAS MACHINE. 

Srr,—My attention has been called to an article in your valuable 
journal of October 22nd, respecting which I must ask your permis- 
sion to make a few remarks, I allude to that portion of your 
notice of the M‘Avoy auto-pneumatic gas machine in which it is 
stated, “The intr tion of petrol , however, gave rise to 
many inventions for carburetting air, and forming a gas 
pee An of producing a flame of great brilliancy and intense heat at 
a moderate expense. The two most notable attempts of this kind 
were those made by Kromschréder and Harrison; the former, how- 
ever, sold his patent to the Eupion Gas Company, and it was, 
therefore, never thoroughly tested.” 

Allow me to say, in justice to myself and those ~y | to me, 
that my invention was not only absolutely the first e kind, 
but has been widely tested with invariably successful results, I 
may add that up to this time, although my invention has, as 
usual, been followed by many attempts to employ my ideas in 
colourably evasive ways, yet up to this time it is the only invention 
of its kind which bas been tested at all. I have the honour to 
enclose — of certificates and testimonials, sho that, pre- 
vious to the sale of my invention to the Eupion Gas y, it 
had been tested at various places with uniform success. For five 
months I lighted the Battersea Wa and for more than 
twelve months I lighted the town of Great Marlow. The report 
of Mr. Hastings, the engineer of the Great Marlow Gasworks 
testifies, as you will see, to the perfect success of ~~ invention, 
and to its economy of cost. Mr. Hastings states (p 11) that the 
Kromschréeder gas is ‘‘ at least double the value, at two-thirds the 
Fa of coal gas.” You will also find similar reports from the 

olverhampton, Reading, and Banb Gas Com and also 
from Mr. Dugald Campbell, F.C.S., and Mr. A. Upward, M.LC.E. 
and F.C.S.; and I could furnish many additional testimonies to the 

plet and ical advantages of my process were it 
necessary to do so, I think 











it only fair to add that, having 
examined all the inventions for generating which have 
followed my own, I have found none which accompli the same 
results except Howes’ patent gas generator, which I am bound to 


admit is, in some important respects, superior to my own. 
J. F. G, KROMSCHROEDER. 
Cumberland House, Walthamstow, Nov. 3rd. 





GUMPEL’S RUDDER. , 
Sir,—Referring to the ‘Abstract of a Paper on Steering,” 
Dr. Woolley, in — last issue, and more particularly to 
“Gumpel’s Patent Rudder,” illustrated and described on page 326, 
I beg leave to call your and your readers’ attention to a letter of 
mine, which you were good —- to publish, with illustrations, 
in THE Encrneer of February 19th, 1869, 
i ——— a new — = : on ny 
ciple as that embodied . Gumpel’s 
S dctaita, the ectlen of tho chunk: oom So vilesento 
the rudder is exactly alike in both its ; but I think mine 
wil} be found simpler and eager of spphieation both to new 
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old vessels, I claim, therefore, to have anticipated Mr. Gumpels’ 
invention by about six years, 
I solicit the favour of insertion for the above few lines in your 
next issue. JOSEPH BERNAYS, 
96, Newgate-street, London, Nov. 8th. 





HYDRAULIC RAMS, 

Srr,—I have pleasure in complying with your request, and 
furnish further particulars of the hydraulic ram alluded to in my. 
letter of the 29th ult. The head of water used is 23°5ft., and the 
delivery is 203ft. above the ram, and at a distance of 570 yards. 
The total quantity of water used amounts to 13°98 gallons, and 
the —_ wag to 1°04 gallons per minute. Therefore, the 

oo open “ds : 
duty GRBs 642. This ramis very favourably situated 
for ascertaining the quantity of water used and delivered. 

We are indebted for most of our information on this subject to 
Eytelwein, who made upwards of a thousand experiments with 
rams of various sizes and different ratios of fall to lift. From 
these experiments D’Aubuisson deduced the following practical 
formula, quoted by Neville (“‘ Hyd. Formule and Tables,” second 


edition, page 397):— 
dh i 
= 142— 28 -? 
Dh v} 
water used per minute in gallons, 
d water raised per minute in gallons, 
h the head used, and 
A’ = the lift. 
ait 
h 


In the case of the above ram Di 


where D 


Luu i 


= ‘597 according to the formula, 
Neville has modified D’Aubuisson’s formula thus :— 
dh! = 12D (h — 2/p ja) 
Morin arrived at another expression from Eytelwein’s experi- 


ments, many of which he tabulates, (Vide ‘‘Des Machines et 
Appareils destinés 4 ’Elévation des Eaux.” This is 


R = duty = 0-258 7 12-80 ht 
h. 
Applying this to thé above ram R = ‘524. 
The following extracts from the experiments show how R 
varies with the ratio 2 
h 
Ls 


= 219 R= 815 
h 


4:00 793 
622 626 
8-6 “DAD 
10°36 “420 


25°86 303. 

I have read with interest Mr. Roe’s letter in your paper of the 
5th inst., giving particulars of another ram. 1 am not quite clear 
if by ‘‘ the water passing through ram per minute was 25 gallons,” 
he means the water running through the escape valve, or the 
total quantity used. In the former case, it would reduce the 
duty to ‘66, which exactly accords with the theoretical value 
or in D’Aubuisson’s formula. 


Brigg, Nov. 5th. 





ALFRED ATKINSON, 
LONDON BRIDGE. 

Str,—Will you permit me to place before your readers my views 
on the subject of London Bridge? The object of the scheme 
shown in the illustration is to facilitate the intercourse between 
the north and southern part of the metropolis at a point of the 
river Thames situated east of London Bridge, partly in order to 


relieve London Bridge of part of its enormous traffic, and partly | 


to provide a short cut for the populations and manufacturers 
having occasion to pass from the eastern parts of London on either 
side of the river to the other. It being essential that the naviga- 
tion of the river should not be interfered with, nor the tratfic 


across it interrupted, it is necessary to provide two separate | 


openings in it for ships to pass through in such a manner that 
while vessels pass through the one opening the other is covered by 


a Jraw or swing bridge, or bridges, and has free access from both | 


sides of the river. 

é illustration shows at a glance how this is effected without 
much further elucidation. From each side of the rivera pier is 
projected consisting of, say, five spans. From the ends of each of 
these two piers two branches diverge at an angle of about 45 deg.. 





pecnniary failure. Within the limits of a letter it is difficult to 
point out why failure has so often accompanied schemes for its 
utilisation, and I will not go farther at present than to sayy that 
promoters of peat companies have invariably overrated its value 
and claimed not too unfrequently to get out more than was evér in 
it. No wonder at failure.” Coal and iron would have failed under 
similar conditions. The test which Mr. Norrie has made, however, 
I think warrants a further trial, and considering the results obtained 
in other countries as applied to the manufacture of iron, I feel 
convinced that the iron-masters of Middlesbrough would do well 
to turn their attention to the deposits of peat lying round them, 
with a view to the utilisation of the same for the production of a 
superior class of iron, approaching charcoal iron, which would open 
up a new market to them, The value of such a material for our 
agricultural engineers and others cannot be overrated, whilst a corre- 
spondingly high figure could be obtained for it. I happen to know 
the peat which Mr. Norrie used, manufactured according to Mr. 
Aitchison’s patent. This was simply air-dried peat, manipulated in 
a machine, and having the ingredients named incorporated there- 
with whilst under treatment. This air-dried peat has cost, includ- 
ing all charges, at the rate of 6s, 8d. per. ton, and could, as Mr. 
Aitchison remarks, be easily sold at from 8s. to 10s. per ton; but if 
the same had been converted into charcoal it would have been 
worth 30s. per ton, which would place it beyond the reach of the 
-iron founder for ordinary purposes. Of course the calorific value 
would be immensely increased weight for weight, as also its powers 
of endurance to carry the burden and bear the blast. I have 
always maintained that it is unnecessary to carbonise peat either 
for smelting or foundry purposes; at any rate 4 series of experiments, 
seeing the benefits to be derived in the improved quality of iron, 
would soon determine this, and would add valuable information to 
the literature of iron and peat. The real secret of the treatment 
of peat for this purpose is to so condense or bring together its com- 
ponent parts that me dry it shall present a firm, solid mass with- 
out fibre. We cannot by any proeess add one more unit of heat 
than it possesses originally, but by treating in a particular manner 
any given bulk we may make it oceupy ieieideniithey less space, and 
just in proportion as we can reduce its original bulk so do we 
increase its efticiency as @ heating power. 

Scores of patents and ways of accomplishing this have been tried 
but without success. The only true plan is condensation by a com- 
plete and infinitesimal eutting up of every fibre and air vessel in 


the peat, without attempting te compress it in the least, This has 
never been accompli by any machine known ‘to the writer, 
but a long series of iments has been conducted by Mr. C, E. 


Bainbridge on the Lead:‘Company’s Works, Middleton-in-Teesdale, 
with anew machine which certainly fulfils these conditions, and 
it is established beyond question that peat fuel can be produced at 
6s, per ton, possessing a density and hardness not produced by any 
other machine. Meanwhile the results obtained by Mr. Norrie, as 
given by your correspondent, are encouraging. 

Leeds, Nov. 2nd. 





PEAT. 
STEAM ENGINE ECONOMY. 

S1r,—It is to be hoped that the articles and letters which have 
recently appeared in THE ENGINEER on the subject of steam engine 
economy will be the means of bringing about some reform in the 
mode of estimating the relative efliciency of steam engines. The 
weight of steam used is, perhaps, the best and most simple 
standard for comparison, but till some reliable apparatus is in 
| general use in our mills and factories for ascertaining the weight of 

steam generated daily or weekly by the boilers, the present way of 
| estimating results by taking account of the coal consumption alone 

will probably continue, A considerable number of the engines 

and boilers in our manufacturing districts are under the inspection 

of boiler insurance companies, and it is to them we must, in some 
| measure, look to introduce a better system than now prevails for 
obtaining and recording results. In addition to insuring the 
boilers, it is usual for these companies to take indicator diagrams, 
and report to the owners the efficiency shown by the engines. 
Much valuable information could be collected in this way, if due 
care and accuracy were observed. But how are these results 
arrived at? Very often in the most careless manner; from an odd 
indicator diagram, and the stoker or engine tenter’s estimate of 
the coal consumed weekly in the furnaces. The quality of the 
coal, the quantity of ash, the steam used for heating and other 
| purposes, are seldem noted. When results obtained in this man- 
ner are published, is it surprising that they should often be mis- 
leading ? i 

What I have to suggest is that, in every case where the coal 
alone is given as the standard by which to compare the relative 
economy of an engine, the quality and the cost of the coal per ton 
should invariably be stated. It often oecurs that all the credit due 
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with the centre line of the bridge, and each consisting of two spans. 
The ends of these four branches approach each other to within 
about 80ft. in the middle of the river, and the two openings thus 
formed are covered with a pair of drawbridges, which can 

ised by means of hydraulic cylinders and lifting rams situated in 
the towers shown in the illustration. 

The space or dock thus formed between the drawbridges is long 
enough to admit the largest ships going up the river, and suffi- 
ciently roomy to hold several medium-sized vessels. While the 
drawbridges pointing down the river are up, the traffic will con- 
verge over the ite ones pointing up the river, and while the 
western drawbridges are raised the traffic passes across the eastern 
ones, whereas when both the sets of drawbridges are down the 
traffic passes either way. It is obvious that small craft, such as 
river steamers, barges, or tugs, &c., will pass under the girders of 
the bridge in the same manner as higher up the river. 

London, Nov. 3rd. J. F. Bortivs. 








PEAT FUEL. 

S1r,—The letter from Mr. Aitchison on his “‘ Peat Fuel,” as 
applied to smelting iron for foundry purposes, in a recent issue, 
eas up once more the question of utilising our immense deposits 
of peat. The subject of tas fuel is hedged on all sides with | 
diffeulty, and to capitalists it is unfortunately associated with 























| to superior coal is given to the engine, which in this way is made 

| to appear more economical than some other engine really doing 

| betterduty. Themachinery driven should alsobe stated. The average 

| power required to drive certain classes of machinery, particularly 
cotton machinery, is so well known that such information affords 
at once a check on the estimate of the indicated power, which, 
unless taken at frequent intervals, is very apt to be wrongly re- 
corded, The steam used for heating and other p should be 
deducted when ible; but as this is avery difficult matter, 
perhaps it would be better to give the area and other particulars 
of the heating pipes in the mill, or some information of the kind. 
Many other sugge i , but I will leave the sub- 
ject for the consideration of the parties more immediately 
interested. A MECHANICAL ENGINEER. 

Bolton, Nov. 9th. 








Beveran Iron Trape.—( From our Correspondent.)—The exports 
of manufactured iron from Belgium in the first nine months of 
this-year are officially returned at 168,792 tons, or 39,168 tons less 


‘than in the corresponding period of 1874. The exports to the 


Low Countries were 30,456 tons; to Great Britain, 25,035 tons ; 
to France, 19,360 tons; to Switzerland, 17,224 tons; and to 
Russia, 16,200 tons, 








Nov, 19, 1875. 


INSTITUTION OF CIVIL ENGINEERS, 

Av the second meeting of the session, held on Tuesday evening, 
the 16th of November, Mr. George Robert Stephenson, Vice- 
President, in the chair, the we read was *‘ On the Pneumatic 
Transmission of Telegrams,” by Mr. R. 8. Culley, M. Inst. C.E,, 
and Mr. R, Sabine, Assoc. Inst, C.E. 

The paper commenced with a short sketch of the history of the 
process, and gave a statement of the extent to which it had now 
attained. There were twenty-four pneumatic tubes in London, of 
an aggregate length of seventeen miles 1160 yards, four tubes in 
Liverpool, three in Dublin, five in Manchester, three in Birming- 
ham, and one in Glasgow. The London system was denesthed, 
When the number of tubes became large, it was found ngcessary 
to simplify the valves and sluices, rendering them less automatic, 
but easier to keep in order, than the earlier apparatus. Lead 
was preferred to iron as the material for the tubes. An experience 
of twenty-one years had shown that with felt message-holders, 
or carriers, there was no abrasion of the metal, which became 
highly polished, and that the tubes were practically air-tight, the 
exhaustion in one, 1289 yards in length, occupying thirteen 
minutes in falling from 17°25in. of mercury to atmospheric pres- 
sure, including the leakage from the valves, Iron had been used 
for two tubes, each 2610 yards long, but it was found to rust rapidly, 
and to wear out the carriers. In the Paris system the iron tubes 
did not rust, and it was suggested that the difference was due to 
the air in Paris being carefully cooled by water, and to the friction 
of the heavy carriers of iron covered with leather; while the air in 

ion was used warm from the pumps, and the carriers were 
made as light as possible. The diameter adopted for the tubes was 
2}in., as being large enough to carry the traffic with sufficient speed, 
and not so as to require a costly volume of air. The process 
of laying and jointing the tubes was explained. The carriers were 
cylindrical boxes of gutta-percha, covered with shrunk drugget; 
their weight was two and three-quarter ounces. The traftic was 
regulated by electric signals. Stop were rare, and were 
cleared by filling the tubes with water and applying pressure. It 
had never been necessary to open a lead tube, except in cases of 
bad construction, or of external “= oy caused by workmen. The 
engines were on the Wolff principle, and in ordinary work expen- 
ded 134 indicated horse-power. ‘The pumps were so arranged that 
each could be set to compress or exhaust at pleasure, and the air 
valves were fixed in sliding pieces, so that a defective valve could 
be quickly replaced. 

The paper went on to show why a much more costly system of 
tubes, and much larger engines were required in this country than 
in Paris, Berlin, or Vienna, where the pneumatic system was also 
in ‘operation, On the Continent, with perhaps an exception as 
regarded the Paris Bourse, trains of carriers were run at fixed 
times, in Paris every quarter of an hour; but in England a 
message was never delayed—speed was the first requisite, and 
carriers followed one another as rapidly as possible. The tubes 
could not, therefore, asa rule, serve more than a single station ; 
stations could not be grouped in circles; but each tube had to be 
direct, and as short as possible. An opinion expressed during a 
former discussion of the subject, that pneumatic was more costly 
than electric transmission, was shown to be erroneous; for the 
total expense of the former in London was barely two-thirds of 
the amount which would have been required to pay the salaries 
alone of the clerks needed under the latter, irrespective of the cost 
of wires and instruments. 

Th +4 2. 





princiy were next discussed. Formule were 
given for the mechanical effect performed by air in expanding, for 
the volume of denser air which entered the tube during the transit 
of a carrier, for the speed of carriers, for the times of transit, for 
the mean weight of a cubic foot of air both for pressure and for 
vacuum working, and for the work done in compressing and 
exhausting the air. The results of experiments foliowed. First 
special experiments on a tube 5523ft. long, having an intermediate 
station; then on another tube 4227ft. long, showing the close 
coincidence of the actual times of transit under various pressures, 
with the times calculated by the formule previously given. The 
experiments showed also that the speed of a carrier driven by 
compressed air was greater when the pressure was cut off after 
each transit ; or, in other words, that there was a loss of speed 
when the air was kept constantly in motion. In the former case 
the carrier started into a comparative vacuum at atmospheric 
ressure ; in the latter case into dense air; consequently the 
igher the pressure employed the greater the difference in speed 
with 14 lb, pressure the difference was 6 per cent. In working by 
vacuum a reverse result obtained. The experiments likewise de 
monstrated that the pressure fell to zero at the distant end and 
almost regularly with the length, but not quite so. With an 
initial pressure equal to 18in. of mercury the pressure at the 
of a tube 8454ft. long was 9°75in. instead of 9in., and in every case 
there had been a higher pressure at intermediate points than that 
due to their position, when the fall of pressure was represented by 
a straight line. This result was attributed partly to the inertia 
of the air, partly to friction. The experiments showed that 
when compressed air was admitted into a long tube, or the air was 
pumped out of it, a sensible time elapsed before the permanent 
condition of the air pressure was established. In a tube 5523ft. 
long this interval was forty-five seconds for the end next the air 
pump, and about seventy-five seconds for the centre of the tube. 
he temperature of the air issuing from a tube was not lowered to 
an extent corresponding with its expansion in the tube, because it 
gained heat from the soil in London ; but in lin, where the 


tubes were bedded in dry sand, the theoretical rature was 
more nearly attained. rou. a 3in, tube with a 2j{in. 
it was shown that more than double engine ve only 
16 cent. higher speed in the larger tube, so increase 
of di above that actually necessary to carry ¢ in 
the required tizae was attended with unnecessary iture. 


Again, by doubling the pressure only 30 per cent. in time was 
saved, but thrice the engine power was needed. In two tubes, 
each 1000 yards long, one 3in. and the 2}in. in diameter, by work- 
ing the larger with a pressure of 5 1b. and the smaller with one of 
7 lb. the transit was made in nearly equal times, while the engine 
wers were 2°6 horse-power and 2°1 horse-power respectively. 
e smaller tube at the higher pressure was therefore the most 
economical. The tubes should in consequence be as small as pos- 
sible. The relative economy of igen vacuum, or by pressure, 
was then considered, to determine at which end ofa nired 
for traffic in one direction only, the engine should be _It 
would at first sight appear that vacuum would be less expensive, 
because there was less weight of air to move than when using 
pressure. But as the rarefied air gained heat from the tube as it 
passed along, the volume which must be removed by the pump 
was r than it would otherwise be; so that ically the 
cost of the two systems was the same. Then followed tables for 
the solution of the various ical questi ted with 
the system, and practical rules for their use, framed with the 
object of enabling those who wished to arrange systems of trans- 
mission to calculate the pressures, times, and power required. 











CLEVELAND INSTITUTION OF ENGINEERS.—The first meeting of 
the session 1875-6, was held in the hall of the Literary and Philo- 
sophical Society, Railway Crossing, Middlesbrough, on the evening 
of the 15th inst., Mr. Thomas Wrightson, president, in the chair. 
After the annual report and balance-sheet had been read by the 
secretary, the paper read at the last meeting of last session by Mr. 
Gjers, “‘On the Introduction of Vertical Blowing Engines into 
Cleveland,” was discussed. The discussion, in which Messrs. 
Howson, Wood, William Birkbeck, Head, and others took part, 
became so animated and Des prea that, on the motion of the 
chairman, it was adjourned till next meeting. Mr. A. C. Hill, of 


Lackenby Ironworks, then read a paper on a kindred subject, “On 
Boilers and Blowing Engines for Blast Furnaces.” The discussion 
on these two papers will be merged into one at the next meeting. 
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_Noy. 19, 1875. 


RAILWAY MATTERS. 


THE convention for the building of the railway Sofia Nish has 
heen signed between the Porte and the represenfative of Baron 
Hirsch in Constantinople. 

THE total production of rails of all kinds in the United States in 
1874 was 729,413 net tons, against 890,077 tons in 1873, 1,000,000 
tons in 1872, and 775,733 tons in 1871. 

IN opening the Natal Parliament, Sir Henry Barkly dwelt upon 
the ity of extending the means of railway communication 
within the colony, and of cumpleting the port and harbour works, 





WE regret to say that Mr. J. O. Binger, who was for many years 
and until its amalgamation with the London and North-Western, 
general manager of the Chester and Holyhead Railway, has just 
died at Chester. 

Tue Great Northern Railway Company have let a contract to 
Messrs. Benson and Woodiwiss, of Derby, for the construction of 
its authorised extension from Newark to Leicester. The construc- 
tion of the extension will be commenced shortly. 

THE total railway mileage of all Europe at the end of 1874, 
counting the increase in Great Britain during the year as 366 miles, 
was probably 84,456 miles, with about 38,600’ locomotives, 83,500 
passenger vehicles, and 938,000 freight vehicles. 

Dr. G. STUERMER, of Bromberg, estimates the length of all the 
railways of the world at the close of 1874 at 172,930 miles, with 
56,700 locomotives—having in the aggregate 1,134,000 horse-power— 
103,700 passenger carriages, and 1,356,600 goods vehicles. 

THE imports of steel rails from all countries into the United States 
in the calendar year 1874 were 100,486 net tons, against 159,571 
tons in 1873, and 149,786 tons in 1872. Prior to 1872 the imports 
of steel rails were not separately classified, and there is conseqnently 
no record of the quantity imported. 

THE railway line between Swaffham and Watton, Norfolk, was 
opened for passenger traffic on Monday, the first train leaving early 
for London. Goods trains have been run daily for some weeks past. 
The benefit of the line will not be fully realised in the district 
until the Bury and Thetford line is opened. 

THE Oudh and Rohilkund Railway Company have been cast in 
damages for the burning of a village p Bis sparks from an engine. 
Captain Marett, Deputy Commissi , Barabunkee, finds that 
the cormpany have no express statutory power to run locomotives, 
and are under no statutory duty to run them. Damages have 
been decreed in full. 


THE Financier understands that the four leading American 
trunk lines have agreed to throw into a common fund their receipts 
for ‘‘ through” traffic, each company taking what would have been 
its proportion of the whole under the old tariff, and the surplus 
being divided equally amongst all four. The result of this arrange- 
ment is, that whatever surplus of earnings is got by the avoidance 
of petition | clear gain to the several companies. The 
concerns affected by this measure are the Erie, New York Central, 
Baltimore and Ohio, and Pennsylvania Central. 

Tue total amount of capital invested in the railways of the United 
Statesis about 4,221,763,594 dols. , including funded and other debts. 
About 47 per cent., or 1,990,997,486 dols., is ordinary stock, the 
indebtedness being 2,230,766,108 dols. The gross earnings of all 
the roads in 1874 were 520,466,016 dols., against 526,419,935 dols. 
in 1873, a decrease of 5,953,919 dols., or 1°13 per cent. The net 
earnings in 1874 were 189,570,958 dols., against 183,810,562 dols., 
in 1873—an increase of 5,760,396 dols., or 3°13 per cent. Of the 
gross earnings of the year, 379,466,935 dols., or 729 per cent., were 
received from freights, mails and merchandise, and 140,999,081 
dols., or 27°1 per cent., from passengers. 

Ar the last Kirkdale quarter sessions, Robt. Howard, a coal 
carter, was indicted for having at Southport, on the 7th of August, 
unlawfully driven an engine along the Lancashire and Yorkshire 
Railway, thereby endangering the lives and limbs of certain persons. 
The prisoner, apparently ender the influence of drink, jumped on 
an engine in a siding, turned on the steam, and drove the engine on 
tothe mainline. A train from Liverpool was due at the time, and 
the most disastrous consequences might have ensued had not the 
locomotive superintendent got on the engine while in motion, and 
stopped it. ‘The prisoner was sentenced to one month’s imprison- 
ment. 

ATRIAL of the Moncrieff tramway motor came off last week on the 
lines of the Vale of Clyde Tramways Company at Govan. The car, 
having been charged with the necessary quantity of compressed air, 
was made to take its trip among the ordinary cars running from 
Govan to Paisley Koad Toll. Experiments were made to test the 
powers of the machine for slowing, stopping to take up passengers, 
&ec., and it appeared to be under the most ect control. The 
noise was scarcely perceptible, whilst horses alongside did not seem 
to recognise the car as anything unsightly or to be feared. Mr. 
Moncrieff was accompanied by the chairman and directors of the 
Valo of Clyde Tramways Company. 

MaJsor-GENERAL BEsNossikorr, who was the original promoter of 
the idea of a Russian railway through Cen Asia, and isa 
member of the special commission appointed by tbe Russian 
Government to investigate the question, writes from Turgai to the 

‘oloss that the journeys which he has performed on behalf of the 
commission through the districts on the route of the proposed 
railway have strengthened his conviction that a line from European 
Russia to Taschkend would be not only practicable but profitable. 
‘There is nothing whatever (he says ) to prevent the settlement 
cf agricultural colonists, or the construction of a railroad, all the 
way to Taschkend. And to those who say the trains would have 
nothing to carry I would advise a journey along the caravan roads ; 
they will then be convinced how extensive would be the traffic in 
goods alone on such a railway.” 

Last week Mr. Robert Smiles delivered a lecture on ‘‘ Roads and 
Railroads,” in the National School, Harpenden, Herts, the Rev. E. 
T. Vaughan, rector, in the chair. The syllabus was much too full 
for a single lecture, and after discoursing for two hours toa large and 
respectable audience, who were closely attentive throughout, the 
lecturer felt compelled to abandon the best half of his agenda, 
Among the subjects touched upon were—early roads, development 
of tram-roads, the first tramways and railways, development of 
the locomotive, extension of the railway system, railway manage- 
ment, railways and commerce and manufactures, coal and food 
supply and distribution, gauges and gradients, and curiosities in 
railway construction, with references to the Atlantic and Pacific 
Nimes, the Mont Cenis Summit and Tunnel lines, the San Paulo 
Railway, the Festiniog, railways across tidal estuaries, railways and 
he Post-office, the railway clearing-house, Xc. 

THE down line between Kidderminster and Churchill stations, 
on the Great Western Railway, wasimpassable soon after noon on 
Saturday, owing to a serious landslip at the one end of Churchill 
Viaduct. The embankment where the viaduct begins is a high 
one, and is flanked on each side by walls of the most massive 
brickwork,” The soil of the embankment is sandy, and the filtra- 
tion of so much rain seems to havecaused an extra pressure against 
the wall.on the down side. Symptoms of danger were perceived 
on Friday, and a man remained watching the spot all night. Men 
were engaged the next day in strengthening the wall with beams, 
and about noon they perceived the walls cracking and bulging. 
They had only just time to escape, when a vast piece of the em- 
bankment slid away, throwing the wall referred to outward as it 
went. Blocks of masonry a yard and more in thickness were 
hurled about, part of them falling into a stream which flows by. 
A part of the rails at the end of the viaduct was left suspended in 
the air, and serious consequences must have ensued had a train 
been passing, for there was no time to give an alarm, and the 
signal-post itself was thrown down. The has been packed u 
80 as to carry the traffic safely, but the rebuilding of the wall will 
take some time, 








THE ENGINEER. 





NOTES AND MEMORANDA. 


Tur bluish-violet coloration of beet juice after treatment with 
pa wd acid is due to the presence of a d of glucie acid 
an n. 


PHOSPHURETTED hydrogen may be conveniently prepared for 
lecture purposes, by heating sodium hypophosphite in a small flask, 
and conducting the gas evolved into water in the usual manner. 


RAOvULT’s statement that cane sugar under the influence of light 
alone is gradually converted into glucose has been impugned, 
Kreusler finds that access of air is necessary, and possibly of the 
ferment germs contained in the air, and’ that exposure to strong 
light merly appears to hasten the alteration somewhat. 

AccorDING to Mr. Thiercelin, iodine is present in fossil calcic 
phosphate in proportions varying from three to seven ten-thou- 
sandths, A patent apparatus is described by him in a recent 
number of the Bulletin de la Société Chimique de Paris, by which it 
is possible to utilise the iodine set free in the manufacture of 
speanenthite of lime, by causing the gas to be absorbed by a 
solution of potassic sulphite. 

THE manufacture of acetic acid on a new plan has lately been 
commenced by the Tyne Acetic Acid Company at their works at 
Scotswood. The property of a solution of chloride of calcium and 
acetate of lime of forming crystals of the double salt is taken ad 
vantage of in order to get rid of tarry and other organic matters. 
The process is patented by Mr. Condy. We are informed that a 
fine quality of acetic acid is produced suitable for use in the manu- 
facture of pickles, and for other purposes where a pure acetic acid 
is required, 

AN interesting discovery has been made by Mr. Argall, of 
Wheal Vor Mine. Many years ago a long cross-cut was extended 
north from the 133 fathom on Woolf's cross-course, which was of 
considerable width, and composed in great part of specular iron 
ore, large piles of which lie among the old burrows. S i 
the iron ore to contain gold, Mr. Argall had a small sample 
assayed, the result of which confirmed his anticipation, and has 
shown that the substance of the cross-course contains a trace of 
gold, though unfortunately in too small a quantity to pay for ex- 
traction. 

In a recent number of La Sucrerie Indigene appears an account 
of the process of M. V. Pieron for the extraction or crystallisation 
of sugar from syrups or molasses. This process consists in passing 
a current of air or carbonic acid gas through a sugar liquor ee 
rated down to a certain point, and cooled to 30deg. The yield is 
stated to be 10 to 12 per cent. higher than by the ordinary 
methods. The inventor claims that by his process the bases are 
converted into carbonates, and in that state are not so powerful in 
preventing crystallisation. That many nitrogenous combinations 
in the sugar meme are decomposed with formation of ammonia, 
and thereby several salts are decomposed, their bases being precipi- 
tated as carbonates from the concentrated sugar solution, an 
appreciable amount of sugar being thus rendered crystallisable. 





Tue following conclusions, after numerous experiments, on the 
adhesive power of glue are given by M. Karmasch. (1) . The 
adhesive power of glue is far greater when applied to wood cut 
perpendicularly to the grain than to that cut parallel to it. (2) On 
two pieces of the same wood cut with the grain the adhesive power 
is the same, whether the fibres are parallel to each other or cross at 
right angles. (3) The adhesive power of glue expressed in kilo- 
grammes per centimetre of surface on wood. 

With the grain Across the grain. 





Beech $33 
Elm 79°16 
Maple 63-00 
Oak 5516 


Fir + te Os eh. en. 08 110 50 - 24°16 

In a communication to the Journal de Pharmacie by M. E. 
Peligot, on the salts which the sugar-beet requires in the soil and in 
fertilisers as a preliminary it is remarked that in such experi- 
ments the identity of origin of the seed should be carefully looked 
after, a point which is often neglected. Treatment with alkaline 
chlorides did not appear to injure the development of the plant, 
and the results did not show what has been claimed, that when the 
beet contained much chloride the sugar present was proportionably 
less. The soluble salts, chiefly alkaline chlorides, were found most 
plentiful in the upper portion of the beet-root, while the lower 
portion of the root appeared to contain the larger proportion of 
sulphates. The centre of the root was found to contain more 
water and soluble salts than the periphery. The action of calcic 
phosphate was peculiar. Its st properties were undoubt- 
edly the best, but a plant treated with a large excess of the salt 
contained no more phosphoric acid or lime than another plant 
which had not been thus treated. The phosphate, however, 
appeared in the seed in combination with potassium and 
magnesium. 

THE following note on the preparation of chloride of nickel and 
ammonium, from the pen of Dr. J. Eneu Loughlin, appears in a 
recent number of the American Chemist.—It is well known that 
commercial chloride of nickel is a very deliquescent substance ; 
the addition of chloride of ammonium materially improves its 
stability, and does not deteriorate its value as a plating agent. I 
have found by successive trials that the following method yields a 
very good commercial article. 29° parts moderately finely 
powdered commercial nickel are dissolved by adding to them 103 
parts nitric acid, sp. gr. 1°38 ; the action is at first very violent, but 
at the end a little pan is required to effect complete solution ; the 
whole mass is rapidly evaporated to half its original volume, 
mixed with ten parts distilled water, and gradually added to a 
solution of carbonate of sodium, containirg 60 parts carbonate to 
180 parts distilled water ; thé resulting precipitate of carbonate of 
nickel is well washed and dissolved by a gentle heat in 120 parts 
hydrochloric acid, sp. gr. 1°164, 20deg.—21 deg. B., the excess of 
acid neutralised by liquor ammonia, F.F.F. 20deg. B., and 
the whole evaporated gently to dryness; the product is a 
greenish-yellow mass very soluble in cold water and particularly 
suited for yielding by battery action a brilliant deposit of metallic 
nickel. The use of this substance is not covered by patent rights, 
and it is equally as valuable as sulphate of nickel and 
ammonium. 

THE value of ozone in the air we breathe, and its important 
qualities as an oxidant disinfectant and deodoriser, have become 
better known in recent years, and experiments have also shown that 
not only does the air of towns contain less ozone than that of 
country districts, but that even in towns the proportion in the 
atmosphere is appreciably less in the most densely populated parts, 
whereas in the parks and open squares the amount more nearly 

that found in the country, Professor Mantogazza, an 
eminent chemist of Pavia, has recently published the results of a 
series of experiments which have satisfied him that ozone is given 
off in large quantities by all plants with green leaves and odorifer- 
ous flowers when exposed to the sun’s rays. Hyacinths, migno- 
nette, heliotrope, lavender, mint, narcissus, and cherry-laurel, are 
especially mentioned as plants which are ozone producers on a large 
scale. Such confidence is felt in the power of this atmospheric 
purifier, that it is asserted that the most deadly malarious districts 
could be rendered healthy by planting them with aromatic vegeta- 
tion. Without necessarily endorsing, this sanguine view as to 
this wholesale artificial production of ozone, and its power to 
destroy malaria,.it is impossible to overlook the important bearing 
of these experiments ual results upon the value of flower culture in 
our large cities, and especially in their more crowded parts. If 
plants and flowers and green trees can be persuaded to grow in these 
situations, they will not only have a humanising effect upon those 
who rear and tend them, but they will supply to the atmosphere 
| that very essential in which it is most deficient, and thus exercise 
: ow beneficial influence upon the health of the neighbour- 








MISCELLANEA. 
Mr. WILLIAM SANDERS, the geologist, died on Friday at Clifton, 
aged seventy-six, after a lo’ oy He had prepared large geo- 
graphical maps of Bristol and the neighbourhood. 


THE Local Board of Health at Little Hulton, near Bolton, aie 
seeking powers to construct sewage works, and a Government 
inspector visited the place on Tuesaday. The sewage of the district 
finds its way into the Irwell, 


FURTHER experiments are to be made with the 80-ton gun at 
Woolwich, which was, on Tuesday, moved to the proof butts. The 
breech end of the gun has been bored through in several places for 
the insertion of crusher gauges in order to test the pressure on 
discharge. 2 ‘ 

A SPIRITED contest for the newly appointed chair of mechanics and 
applied science at Cambridge took place on Wednesday in the Senate 

ouse, and ended in the election of Mr. Stuart, of Trinity, who 
polled 111 votes. Mr. Routh, of St. Peter’s, polled 81, and Mr. 

is, of Sidney, 36. The Vice-Chancellor presided. 

Ir is stated that the Government have determined to build the 
new Mint on land in the Savoy, between the Strand and the 
Embankment. It appears, however, that no arrangements have 
yet been entered into for the acquisition by the Government of the 
vacant ground, which belongs to the Duchy of Lancaster. 

On Tuesday last Mr. F. 8. Gilbert, C.E., submitted to a meeting 
of the Southwark Vestry a scheme for the construction of a 
subway under the Thames, from the end of the Minories on the 
north side to Tooley-street on the south, capable of accommodatin 
three lines of heavy vehicles to pass and repass at one time, anc 
providing also a good footway for pedestrians. It is proposed to 
go to Parliament with the Silane, 

THE coroner's inquiry into the cause of the fatal tuyere explosion 
at the Birchhills Ironworks of the Walsall Iron Company, on the 
15th of October, has resulted in a verdict that it was due to the 
negligence of William Budworth, one of the deceased. Budworth 
raised the notch. This caused the molten iron to rise unusually 
high and to burn off the nose of the tuyere, and water escaping 
into the furnace was instantly decomposed and converted into 
oxygen and hydrogen, and caused the explosion. 

Tue Cunard fleet, as at present constituted, consists of forty- 
nine vessels, having an aggregate of 90,506 tons of gross tonnage, 
and 14,457 Seminal bend npn. Twenty-four vessels are in the 
Atlantic mail service, twelve on the Mediterranean and Havre 
line, five ply between Glasgow and Belfast, three between Liver- 
»001 and Glasgow, three between Halifax and Bermuda, and two 

tween Glasgow and Derry, The money value of the Atlantic 
mail boats alone has been estimated by a competent authority at 
between three and four millions sterling; and it would probably 
not be an exaggeration to state that of the entire fleet at double 
the amount. 

Ar Blackpool five charges were recently preferred against the 
Fleetwood Gas Company by the Local Board of Health of that 
town. Three of the charges were for supplying i , and 
the two others for insufficient pressure. gas by the 
company during the past six months. has. Reon sapemmeeedingly 
impure that birds have been killed in the houses, and the inhabi- 
tants themselves have been so affected that many have ceased to 
use the gas. Several meetings of inhabitants have been held to 
protest against the gas supply, and the proceedings of the board 
were taken in consequence of the action of the townsmen, The 
bench inflicted the maximum penalty of £20 in the case heard, and 
the other four cases were withdrawn on payment of the court 
fees. 

Tue Lincoln Chronicle states that, by request of the Dean and 
Chapter, Mr. Barlow, C.E., has examined the cathedral, and while 
he does not consider it advisable to attempt to restore the verti- 
cality of the western front—which would be a delicate and perilous 
piece of engineering—he considers it y i liately .to 
secure the magnificent edifice from future danger. He reports 
that the time has arrived when, without delay, the western front, 
and especially the south-western tower, must be put in a state of 
better security. The foundations are not at fault, but the mischief 
is of ancient origination, owing to the additional structures of 
different periods, and shows symptoms of progression which cannot, 
without great danger, be any longer overlooked. 

Ar the Centennial Exhibition, memorials of the U.S. navy of the 
»ast will be exhibited, Some interesting facts concerning the 
history of the American navy are now being brought forward in 

q' In D ber, 1775, Con dan Act 
ordering the building of 13 vessels, 3 of 24 guns, 5 of 28 guns, 
and 5 of 32. Of these the Randolph, 32, built in Phila- 
delphia, was blown up in an action with the British ship Yarmouth, 
64 guns, in 1778. Three other vessels were brilt in Philadelphia, 
the Washington, 32, the Effingham, 28, and the Delaware, 24. 
The first two were destroyed by the British army, in the Delaware, 
in 1778, without getting to sea, and the Delaware was captured in 
the Delaware River in 1777. Of the other nine vessels their fate 
was as follows: The Warren, 32, was burnt in the Penobscot 
River, in 1779, to prevent her falling intethe enemy's hands. The 
Congress, 28, and the Mont; , 28, were destroyed in the 
Hudson River in 1777, with same object, never having been to 
sea. The Hancock, 32, was captured by the British in 1777 ; the 
Raleigh, 32, and the “en 28, were ar in 1778, and 
the Trumbull, 28, 1781. The Virginia, never having been to sea, 
was captured by a squadron off the capes of the Delaware. The 
Providence, 28, and the Boston, 24, fell into the hands of the 
British at the capture of Charlestown, 8.C., in 1780. Such is the 
story in very brief terms of the “‘ original thirteen ” vessels ordered 
by the Congress of the Thirteen United Colonies, in 1775. Not 
one of them survived in the p ion of the colonies to the close 
of the war. Probably a gloomy inference would have been drawn 
from this fact if the navy had not been kept up by the supply of 
other vessels. About 10 vessels, of a force ranging from 24 guns 
down to 10, and two even smaller, were purchased and fitted out 
as cruisers while the ‘‘ thirteen ” were building. 

Tue silver bullion which is now being received at the Phila- 
delphia Mint for coining, is mainly from the Consolidated Virginia 
mine, in Nevada, and contains forty per cent. of gold, fifty per 
cent, of silver, and ten per cent. of fon metal. The bullion is 
known as the ore, or silver containing gold. The mint is supplied 
with bullion as fast as it is required for coinage purposes. The 
American Manufacturer says that in addition, the io Office, in 
New York, supplies the mint with fine silver sufficient to insure a 
coinage of 1,000,000 dols. per month in subsidiary silver coin. 
The standard fineness of the coin is made of 900 parts of pure 
silver and 100 parts of pure copper alloy. The law of 1873 has 
somewhat increased the weight of the subsidiary coin, so that the 
cains at present issued are a trifle heavier than the coin issued prior 
to the ist of April, 1873, and are made to correspond in weight 
with the French coin, At present the subsidiary coins now issued are 
the half dollar, quarter dollar, twenty-cent piece, and dime. The 
half dollars now weigh 1929 ins. This piece formerly 
weighed 192 grains, The quarter now weighs 96°45 grains ; 
it formerly weighed 96 ge The new -cent piece 
weighs 420 grains, and dime Weighs 38°58 grains; the 
latter formerly weighed 38°04 grains. These are the only silver 
coins authorised ompene the trade dollar, which is a commercial 

iece, and weighs 420 grains. Since the Ist of last January there 
Lov been issued from the mint in Philadelphia between 4,000,000 
dols. and 5,000,000 dols., in subsidiary silver coin. The coin has 
beer transferred to the assistant treasurer at Boston, where it will 
remain until the Secretary of the Treasury sees fit to commence the 
work of redemption. Itis stated by the chief coiner, Col. Snowden, 
that if the mint was worked to its fullest capacity it would turn 
out 50,000 dols. in small silver coin per diem. During last month 
the mints at San Francisco and Carson coined over 1,000,000 pieces 
of the twenty-cent coins, 
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AMERICAN LOCOMOTIVES FOR MINERAL RAILWAYS. 
MESSRS. PORTER BELL, AND CO., PITTSBURGH, U.S,, ENGINEERS, 
(For description see page 351.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borvzau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerop and Co. 

LEIPSI®.—A. TwizTMeyer, ‘ 

NEW YORK —Witimer and Rocens, 47, Nagsaw-street. 
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In consequence of the General Postal Union, which came into 


ion on the Ist of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced Subscribers paying in advance 
at the following rates will receive THe ENGINEER weékly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates, 


Remittance by Post-office Order. eatins Republic, Australia, um, 
Brazil, British Columbia, British , Cape of Good . 
Denmark, . France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Na‘ Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Sou! 


, £1 16s. 
Remittance by Bill in London.—Austria, Buenos A , Ceylon, Chili, via 
Southampton, France and Algeria, Greece, po ay Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 1és, Borneo, £2 5a. 








TO CORRESPONDENTS. 


answers received by us may be f to their 
notice will be taken of communications whi 
these instructions. . 

A.W. G. J.—Consult the index. An; can read a whether a member 
of the Institution or not. wisi — 

G. H.—You cannot obtain any further particulars than the title affords until 
the expiration of six months or until the patent is com I 

P. R (Milan Steel) — We are to inform “ P. R.” that both real and 
imitation Milan steel can be had from Messrs. W. Bird and Co., Laurence 
Pountney-hill, B.C. 

J.Q D.—Ashes are usually got up by hoisting. Mr. Robertson, of Glasgow, 
brought out an arrangement some years ago for raising ashes, but we have 
not heard anything of it recently. 

P. C.—No illustrations of Mr. Adamson's quadruple engines have yet been pub- 
lished. You will jind illustrations of Mr. Bourne's “‘ balanced engines,” 
if we understand you aright, in his treatise on the “ Steam Engine.” 





LIGHTNING CONDUCTORS. 
(To the Editor of The Bngineer.) 
Sin,—Will any of your practical correspondents say whether a light- 
ning conductor put on the angle of a church tower several feet lower 
an iron vane fixed in the centre of the same tower will safely deliver 
any electric current that may come near the tower? W. R. Ben. 
Greenfield, West Kirby, Cheshire, Nov. 15th. 





MUSTARD MILLS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me information where I could pro- 
cure the best and mos* improved machinery for making mustard in large 
quantities ? H. 8. 

7, St. Peter’s-square, Manchester, Nov. 15th. 





SUBSCRIPTIONS. 

Tue Exoineer con be had, by order, from any newsagent in town or country 
at the various railway stations; or it 7 
from the office, on the following 

Half-yearly (including double number)... ..  .. 
Yearly (including two double numbers)... .. .. 

U credit ocewr, an extra charge of two shillings and sizpence per annum will 
bemade. Tue E u regi i for t abroad, 

Cloth Cases for binding Tux Enotneer Volume, price 2s. 6d. each 

The following Ree ae Enomweer can be had, price 18s. each. — Vols 

6, 10, 14, 24, 25, 26, 
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have reason to believe that the investigation is really being 
gues on quietly and carefully, and that the report, when it 
oes come, will be found useful. We presume that the 
appointment of the Government Commission has to a 
great extent, if not tota’!’, suppressed private inquiry, for 
very little has been done out of Government yards for a 
long time past to place the questions involved on some- 
thing like a satisfactory basis. Many have been 
proposed from time to time, such as the injection of 
solutions of soap, of soda, of muriatic acid, &. Great 
things were at one time expected as the result of the very 
simple plan of placing a pig of zinc in each boiler. The 
corrosion was, it was stated, confined to the zinc, and the 
boiler escaped. It is almost certain that under some 
circumstances the zinc cure did good, but in other cases it 
appears to have been almost entirely inoperative. The 
use of strainers or filters, by which was taken out of 
the feed, was also held to be of service; but this scheme 
seems to have died a natural death. It is known, indeed, 
that boilers working with engines into the cylinders of 
which no lubricant whatever was admitted, decayed just 
as quickly as though oil or tallow had been =~" used, 
At a meeting of the Cleveland Iron Trade Foreman’s 
Association, held at Middlesbrough on the 9th of October, 
a very excellent paper “On the Corrosion of Boilers” was 
read by Mr. Milln. The author did not succeed, it is true, 
in throwing much light on the causes which induce 
corrosion; but he appears to have investigated the subject 
with some care, and the facts which he detailed are 
instructive. A set of boilers working at 25 1b. pressure, 
up to about 900-horse power, with injection condensers, 
gave no trouble for some time. The injection condensers 
were then removed, and replaced with surface condensers. 
The boilers were not scaled, as Mr. Milln believed that the 
distilled water would dissolve the scale. No other change of 
any kind Was made. The boilers were filled up with fresh 
water, and the ship went to sea. After 12} days’ i 
the boilers were examined, and it was then found that the 
distilled water was powerless to dissolve the deposit, but 
that it had taken it all off in great flakes, apparently by 
insinuating itself between the crust of lime and the iron. 
The boilers were as clean when the loose incrustation had 
been swept out as they were when they left the maker’s 
hands. A little loose greyish powder was found adhering 
to the plates above the water-line; it was readily swept 
off. The colour of the whole of the iron had, however, 
changed to a dark blueish black. The ship then went to 
sea again, and at the end of 15} days’ steaming, the boilers 
were again examined. The under water surfaces were 
covered with a dirty, slimy deposit, which, on drying, left as 
a residue a dark brown sandy substance, easily swept off, 
a grey coating, but no incrustation, remaining on the plates; 
a grey powder, as before, covered the steam space surfaces. 
ter having been under steam once more for 33} days, 
another examination was made, when the symptoms were as 
before; but in addition, corrosion had set in rapidly, and 
the furnace crowns, uptake, and tubes were pitted and 
bitten into in blotches and patches of varying dimensions. 
In another case, with perfectly new boilers, only distilled 
water was used to make up for loss at the safety valves, &c. 
In this case corrosion appears to have commenced almost 
from the first, as in a single vo the furnace crowns, 
uptake, and tubes suffered considerably. When the ship 
was seven days out, Mr. Milln chanced to take the density 
of the water with a salinometer, and found to his great 
surprise that this density was 24 times that of sea water 
on the salinometerscale. The density steadily increased until 
the fifteenth day, when the vo: terminated, and the 
salinometer then indicated a density equivalent to that of 
17 ounces of salt to the gallon of water. The water was 
extremely nauseous to the taste, , and acrid, but not 
acid, It is greatly to be regre that Mr. Milln nad no 
means of analysing this water; he gives, however, an 
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MEETINGS NEXT WEEE. 

Institution or Civit Exoineers.—Tuesday, November 23rd, at 8 p.m. : 
“-E ents on the Movement of Air in Pneumatic Tubes,” by 
M.C Bontems. Discussion on “‘ Pneumatic Transmission ef Tele- 
grams.” 

Society or TeLRorapuic Evornerrs.—Wednesday, Nov. 24, at 8 p.m. 
“The Durability of Joints in India-rubber and Gutta-percha Cables.” 
Adjourned discussion, ‘‘The Teredo Borer in Gutta-percha and India- 
rubber Cables,” by Henry Mance. 








DEATH. 
On the 15th Nov., in London, Pump Atceryvon Noyes, C.E., Govern- 
ment Engincer, Ceylon Railway, aged 32. 
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THE CORROSION OF MARINE BOILERS, 


TwKLvg months have elapsed since a Government Com- 
mission was appointed to investigate and report upon the 
corrosion of the marine boilers in thenavy in conjunction 
with surface condensers. Not one word Ss been made 
public concerning the labours of the commissioners; nor is 
it known beyond a very limited circle what steps have 
been taken, or what results have been obtained, by the 
body. Meanwhile corrosion on steadily, not alone in 
our navy, but in all “p> using surface condensers.’ No 
expedient has yet been discovered which can arrest it and 
at the same time allow of the use of pure distilled water, 
As the Government inquiry is being carried out at the 
expense of the nation, it is not tasntateilie that engineers 
and shipowners begin to manifest some little anxiety, and 
to ask what the commissioners are about, and when their 
report will be published. On the latter point we are, unfortu- 


nately, unable to supply one scrap of information; but we 





analysis of the deposit scraped off the under water surfaces as 
follows :—Oxide of iron, 77°5 ; moisture, 19°75 ; grease, 85 ; 
sulphate of lime, °8 ; oxide of copper, *6 ; traces of alumina, 
chloride of sodium, and manganese. 

It will be seen that we have here a record of facts 
obtained by careful observation. The remarkable circum- 
stance to be singled out from the rest is the extreme density 
of the water; it is not easy to believe that this density 
could be due to the iron held in solution alone, yet it is 
extremely difficult to account for it in any other way. It 
was obviously impossible to continue a system of working 
which promised to be speedily fatal to the boilers, so the 
use of distilled water to make up the feed was dispensed 
with, and sea water was used instead. This, however, did 
little or no good, and on the third voyage of the ship it 
was determined to adopt the old system of blowing off to 
keep down the density of the water in the boilers. This 
plan, when very cautiously carried out, proved a perfect 
remedy for the evil. The water was blown out from the 
bottoms of the boilers every four hours, and the quantity, 
which amounted to not less than one-ninth of the whole 
feed, was made up from the sea; by this means a thin 
scale was maintained on the iron. It is believed by sea- 
going engineers that scale protects the surfaces from corro- 
sion ; but we fancy that Mr. Milln’s paper affords evidence 
that the protection is not due to the scale but to something 
else. The presence of scale is, in a word, merely an acci- 
dent. The circumstance that it is found on the iron 
is simply evidence that the water has been kept in 
such a condition that it would not cause corrosion, 
and that is all scale has to do with the matter. This 
is, we think, clearly proved by Mr. Milln’s first in- 
vestigation. He found that distilled water, even 
when diluted from the sea, caused all the scale to 

1 off; and he warned his hearers that very great caution 
Rad to be used, and that the blowing-off must be effected 
with strict punctuality, or the whole of the scale in the boiler 
would be removed. Indeed, he clearly explained that the 
practice of blowing-off could by no means be 
a satisfactory scheme, because it would only succeed in the 
hands of more careful engineers than are usually to be 
met with in commercial s ips. Mr, Milln leaves 
the difficulties of the case practically unsolved, but, as it is 
j™possible to expect the discovery of a cure until the 


regarded as | pi 





symptoms of the malady are fully understood, he deserves 
much praise, not only for the care with which he collected 
his data, but for the readiness with which he made them 
public. Those of our readers who wish, will find the paper 
in full in the Foreman Engineer and Draughtsman, 
published under the auspices of the Institution of Fore- 
men Engineers of London. 

Most of the various explanations which have been given 
cf th dustoustine cipal ft cuinte eandemert aoe band 
on galvanic action. In theory, pure water has no solvent 
effect on iron; but practice goes to show that it is really 
a very powerful solvent. The theory is based on 
the assumption that the oxygen and hydrogen forming 
water are so firmly united nothing but a very high 
temperature can se them; but experience with 
marine boilers tends to prove that oxygen will leave the 
hydrogen to attack the iron, at the temperature of 300 deg. 
or thereabouts. Water is easily decomposed by passin 
steam through an iron pipe filled with iron turnings an 
heated red-hot; the oxygen goes to the iron, and the 
hydrogen It is commonly held that this result is 
due solely to the fact that the affinity of iron for oxygen is 
elevated by its augmented apenas Oe without dis- 

uting this proposition we may say that it ap) not 

CE rckabie that the affinity of oxygen for by n 
decreases as the temperature rises. At very exalted 
temperatures we have dissociation. We are not aware 
that any chemist has ever carried out experiments to 
determine what is the lowest temperature at which iron will 
decompose pure steam. If properly carried out on a large 
scale the experiment would very instructive. It is 
obvious, however, that no information worth having could 
be obtained by passing a current of steam through an iron 
tube at a low tem , because so little time would be 
allowed for the transfer of the oxygen to the iron that an 
enormous quantity of steam t be used before any 
measurable result _ obtained, and the duration of the 

riod during which any given quantity of water was in 
rae a with the iron mnt be too short to — the full 
development of the decomposing action. t the con- 
tinuous boiling of distilled water in an iron vessel causes 
the destruction of that vessel is a fact but too familiar to 
engineers ; but the circumstance that the water 
over a very great surface of brass or copper complicates 
the aspect of the phenomena. a may fairly confess 
themselves to be at fault. Will no competent chemist 
come to their aid and throw a little light into a place so 
dark that even a gleam would be welcomed ? 


MARINE ENGINES FOR SHIPS OF WAR. 


WE presume that the professional advisers of the Admi- 
ralty must, in a great measure, be held responsible for the 
adoption of high-pressure steam in our ships of war. The 
mistake which has been made is all the more difficult to 
deal with. If a faulty principle of construction had 
enjoyed favour with non-professional men, it might be 
possible to convince them of their error ; but it is a very 
different thing to persuade skilled officials that they are 
in the wrong on a matter which concerns the value of their 
own professional opinions. We should be unwilling to 
attempt the task of ing the Government to abandon 
a defective policy if we were unaided in the effort. It 
fortunately happens, however, that more than one engineer 
of experience and authority holding official positions are on 
ourside; and thereistherefore reason to believe that the 
Admiralty will not in future ships repeata mistake whlch has 
beencommitted toooftenalready. It isnot difficult to under- 
stand the causes which led tothe introduction of high-pressure 
steam in ournavy. When Mr. Reed gave the wend short 
ee —_ bes pe that they must be slow unless 
they coul provided with engines of very large power ; 
but very powerful machinery meant a very large consump- 
tion of coal, and as the space available for the stowage of 
fuel was extremely limited, it became a matter of import- 
ance to use economical engines. There was, however, 
hardly any precedent in the navy for economical engines; 
and the Admiralty therefore resorted to the practice of the 
mercantile marine of this country, and adopted high- 
Ceyegpne 6 tee d engines, without any rd 
or the en my t the m= under which 
engines are ina steamship are quite distinct 
from those under which they have to be used ina 
man-of-war. We shall say nothing, for the moment, 
concerning the relative economy of compound and simple 
engines. e Admiralty blunder consisted, not in the use 
of compound engines, but in the adoption of engines which 
cannot be made to give out any reasonable amount of 
power unless the boilers a pressure of 50 Ib. or 60 Ib. 
above the atmosphere ; and the reason why such pressures 
are not suitable for men-of-war is, that a shot penetrating 
to the ine or boiler room might in a moment deprive 
the ship of all power of locomotion, to say nothing of the 
death and ruin which would be caused by the escape of a 
large volume of high-pressure steam between decks. If, 
on the other hand, steam of very low pressure were used, 
then, even if a shot through a boiler, or wounded a 
steam pipe, no t loss of life would ensue; and it would 
be quite possible to cut off the disabled boiler, or to repair 
or even replace a wounded steam pipe, without any 

i us consequences. In a word, it is obvious, we 
think, that whereas on the one hand the use of high-pres- 
sure steam in a fighting ship introduces a grievous element 
of danger, so on the other hand the use of very low pressure 
steam would impart confidence to all on when a 
ship was going into action. It would be very easy to 
dilate on this aspect of the question if it were necessary. 
The train of argument is so clear, and the deduction to 
which it leads is so logical and simple, that it is unneces- 
sary to enforce what is really a self-evident proposition 
by piling argument on argument. It must not be forgotten, 
however, that in theory the boilers of ships of war are 

rotected either by armour or by being placed below the 

In practice, however, no adequate protection 
against modern guns is afforded, 
indeed, while in 
there is really no protection at 
to none for the boilers; all that is afforded under the most 
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favourable conditions consisting of the interposition of a 
few feet of coal between the boilers and the ship’s side. 
Now, it is evident that there is no possible reason for 
the adoption of compound engines save one— that they save 
fuel; and there is no possible reason for the adoption of 
high-pressure steam except that the eompound engine 
cannot he worked without it. If it could be shown that 


the saving to be effected was very large, and that to econo- | 


mise fuel was a matter of vital necessity, then there would 
be a valid excuse for the use of high-pressure steam. But 
it appears, in the first place, that the economy of fuel 
realised by the introduction of a questionable expedient is 
really very moderate; and that, in the second place, it can 
only be obtained for a limited time while the boilers are new. 
A very short period suftices to so far -weaken a boiler that 
the pressure must be reduced; then the steam must be 
made to follow the pistons further before it is cut off, and 
in practice the ship is propelled then by the most waste- 
ful form of steam-machinery that can be used, viz., a low- 
pressure compound engine. The boilers have to make 
more steam, they are harder pressed, and at length a limit 
is reached beyond which they can burn no more coal per 
foot of grate per hour, and then the speed of the ship falls 
off. There is not a ship in the British navy at this moment 
whose boilers are more than three years old which can 
attain anything like her measured mile velocity, except a 
few of the clder vessels fitted with low-pressure engines. 
If the Admiralty began with low-pressure steam they 
could be certain that so long as the boilers held together: 
they could get all out of the ship that she ever ed 
in the way of speed. It may be urged that this difficulty 
can be got over by replacing boilers as fast as they wear 
out. This is a rather expensive expedient, and would 
very soon neutralise any saving to be had from the use of 
high-pressure steam as regarded our coal bills. But objec- 
tions far more serious than this apply to the repeated 
change of boilers in ships of war. Just at the time a ship 
was most wanted she might be in the boilermaker’s hands. 
In fact, the thing is not to be thought of. Ships of 
war must be content to get new boilers when they can, 
not when they want them. As regards the question of 
economy of fuel—regarded in a somewhat different light 
it is clear that. the mere cost of coal is a secondary consi- 
deration, and that, as far as keeping the sea is concerned, 
that can easily be managed for a long period by steaming 
at very slow speed. It is very seldom indeed that the 
maximum velocity is got out of a man-of-war. Tronclads 
will probably never under any circumstances be run at full 
speed except for a few hours ata time; and our fast unar- 
moured ships, not being burthened with iron, can carry a 
great deal of coal instead. It is more than probable that 
the maximum economy to be effected by the use of high- 
pressure steam as compared with low-pressure steam is 
about 20 per cent. If we compare the best compound 
engines in the navy with the best simple engines, it will be 
found, as we showed last week, that the saving in fuel 
amounts to about 14 per cent. only. It does not appear 
that this saving is worth the cost, and there is reason to 
believe that, small as it is, it becomes evanescent after a 
few years’ service, as we have stated; and that even if 
this were not the case it is by no means certain that it 
might not be reduced still lower if engineers would really 
devote their attention to improving the low-pressure engine 
and boiler. Unfortunately, just at present engineers will 
not believe that it is possible for a low-pressure engine to 
be economical, and hence little or no care is taken to make 
it as good as it can be made. A few words on the possi- 
bility of producing a fairly eeonomical engine working 
with low-pressure steam may not be out of place here, anc 
we shall, to be quite safe, take a very low pressure indeed, 
namely, 10 lb. above the atmosphere, the once popular pres- 
sure at sea, 

We must premise that we have no intention of suggest- 
ing that steam of this pressure can be used as economically 
in the abstract as steam of 50Ib. or 60 1b. pressure, Bat 
taking into consideration the conditions under which either 
is to be used on board a man-of-war, we venture to think 
that the comparison will not be disastrous for even 10]b. 
steam. To begin with, the temperature of steam having 
an absolute pressure of 25lb. on the square inch is 
240 deg. Fah., that of 75lb. steam is 367 deg. Fah., or 
67 deg. Fah. higher. If a boiler is properly constructed, 
the temperature of the escaping gases need not be more 
than 300 deg. greeter than that of the water within. It is 
obvious that with low-pressure steam the funnel heat 
might be 67 deg. lower than it would be with high-pressure 
steam. When low pressures are used at sea it is possible to 
admit with perfect safety expedients for raising the tem- 

erature of feed water to a very high point, which cannot 

» employed under the conditions when the pressure is 
great. ere should be no difficulty in getting the water 
into a low-pressure boiler at 212deg. It is not often that 
it is put in at more than 100 deg. when compound engines 
are employed, for reasons which will suggest themselves to 
our readers. When the pressure of steam is high it is not 
safe to attempt much superheating. If we raise in a 
superheater the temperature of 60 1b. steam by 100 deg. we 
have a total initial heat of 407 deg., which is rather too 
much for safety, Treating 10lb. steam in the same way, 
we have an initial temperature of but 340deg., or not 
much in excess of that of the high steam before it was 
superheated. If we expand steam of 25.1b. pressure three 
times we shall have a terminal pressure of 8°3 lb., which is 
probably about the best terminal pressure for economy 
which it is possible to carry, and the average pressure will 
be 17°5 lb. Steam at 75 lb. pressure, expanded eight times— 
the maximum consistent with economy— will have a terminal 
pressure of 9°375 lb., and an average pressure of 19°4 Ib., so 
that as regards the dimensions of the cylinders there will 
be very little disparity. If the compound engine had a 
large cylinder 48in. in diameter, that of its rival would be 
about 49°5in., so that in this respect there is no fault to be 
found with the low-pressure engine. The initial tem- 
perature of the steam in. the low-pressure cylinder 
would probably be 255 deg. Fah. The temperature 
of the vapour flowing to the condenser would be, say, 


155 deg., the range of temperature would consequently, 


‘the high-pressure engine. 





be 100deg., the initial temperature in the engine with 
10 Ib, steam would be 240 deg, Fah., and with a back pres- 
sure as before of a little over 41b., the range of tempera- 
ture would be only 87 deg. It appears, therefore, that we 
have the following important points in favour of the low- 
pressure-engine. Firstly, the possibility of using a boiler 
more economical than the boiler of its rival, because, as has 
been well pointed out by Mr. Baker, of the United States 
navy, the design of the boiler is not trammelled by a neces- 
sity for making it cylindrical, and the heating surface can 
be better arranged, and the temperature of the feed-water 
may be raised to boiling point, or even to that of the water 
in the boiler, while the gases escape at a lower temperature. 
Taking these points into consideration, we see no reason 
te doubt that it is quite possible to produce a low-pressure 
marine boiler which will evaporate 11 1b. of water per 
pound of good coal, which is quite 21b. more than is now 
done by high-pressure boilers in the navy. Such a gain 
as this would go far to remove all the boasted superiority of 
Secondly, the facility for almost 
entirely preventing cylinder condensaticn, which is the 
great foe to economy, the small range of temperature in 
the cylinder, and the possibility of dispensing with jackets 
altogether by the use of superheated steam, would com- 
pensate almost entirely for the advantage to be gained by 
expending steam eight instead of three times. 

ngineers do not yet know of what low-pressure steam 
is capable in our navy. It has never had a fair chance. 
With it it is possible to use superheaters, which cannot be 
used with 60]b. steam without great risk and trouble. 
Boilers of the most economical type can be adopted. 
Cylinder condensation can be practically prevented. There 
is absolutely nothing to be urged in favour of high steam 
but the advantage to be derived from expansion, and that, 
as is Well known now, is readily neutralised by cylinder con- 
densation. Comparing engines with engines, that which 
works up to a given power with the highest pressure of 
steam is, beyond question, other things being equal, the 
most economical ; but if we compare, each as a ide, diffe- 
rent types of the complex mechanism of boilers, feed-water 
heaters, superheaters, engines, and condensers, which are 
employed to propel men-of-war, then we believe it can be 
shown that in competent hands steam of but 10 Ib. pressure 
above the atmosphere can be made to give results so good 
even in economy of fuel, to say nothing of other points, that 
no hesitation need be felt in adopting so low a pressure ; 
while for all the purposes of a fighting ship it is so trans- 
cendentally superior, that high-pressure steam should never 
be admitted under the decks of a man-of-war, except it be 
to work some small engines so placed that they and their 
boilers will be at least as safe from shot and shell as the 
keel of the hull which contains them. 


BELGIAN PIT SINKING. 

COLLIERY owners, and mining engineers who have to sink 
through water-bearing strata, should benefit by the attention 
which is being given in this country to the method with which 
the name of M. Chaudron is associated. It has been resolved to 
adopt the process in the sinking of the new shafts on the colliery 
of the Cannock and Huntington Company, who have found coal 
upon what had been thought to be barren ground on the Staf- 
fordshire estate of Lord Hatherton. Before determining upon 
this proceeding two mining engineers and five directors of the 
company went to Belgium; and they are now muking known 
what took place. At Brouay a pit had been sunk and was being 
lined with tubbing ; at Marles une pit had been completed, and 
another was in course of sinking ; and at Mons two pits were 
being sunk. So wet were the ‘last-mentioned pits, that the water 
had risen to within a yard of the surface; yet no water was 
being drawn. Under this process, if the sides do not stand, light 
lining tubes are put in. The tubbing is not in segments as in 
this country, but is cast in solid pieces of the diameter required, 
5ft. high, with flanges. Sheets of lead are passed between each 
casting, which is then securely riveted to its neighbour. All the 
sinkings which the Staffordshire men visited were through the 
chalk, and, as was likely, occasional seams of solid flint had to be 
passed through. The machinery was quite equal to its work, in 
flint. and chalk alike ; and the spoon, which is estimated to hold 
from five to six tons, is let down, filled by a self-acting apparatus, 
drawn up, and emptied “with as little trouble as an ordinary 
bucket.’” Eight or ten workmen alone are needed to supple- 
ment the machinery. It is claimed for this system that by it 
28 pits have been sunk at depths varying from 300 yards 
to 450 yards; that some have required 250 yards of tubbing ; 
and that the method has not failed in any instance. “The 
result of the visit, we are told, was to satisfy the whole of the 
party that the sinking by the Chaudron precess is more certain, 
speedy, and economical than any plan now adopted in England ; 
and that the tubbing used by M. Chaudron is vastly superior, 
safer, and cheaper than that used here.” Of all this, the busi- 
ness outcome of the visit will, it should seem, afford our colliery 
owners and colliery engineers practical illustration at home so 
soon as M. Chaudron has got to work on the property of the 
Cannock and Huntington Company. If the method should 
prove as successful here as in Belgium, the coal and iron interest 
of this country will be largely advantaged. And if it should 
be successful in the watery pebble beds of the Cannock Chase 
district, we know no other in the United Kingdom at whose 
difficulties it may not laugh. 


COLLIERY ENGINE TENTERS. 


CoLiLtery engine tenters should note the responsibilities they 
are under to keep their engine-house clear of intruders of any 
kind. Certain bye-laws framed under the Mines Regulation Act 
provide that no engine tenter shall allow any person to be in 
the engine room for any purpose, and that he shall not leave his 
engine in the charge of any other person without the authority 
of the owner, agent, manager, or colliery engineer ; and that he 
shall be in attendance during the whole of the time that any 
person belonging to the shift upon which he is working is below 
ground. In contravention of this rule, one Samuel Hayward, 
an engine tenter lately in the employ of the Ettingshall 
Colliery Company, in South Staffordshire, allowed a youth who 
acted as stoker to be in his engine house whilst the winding was 
going on. The youth desired to learn to wind, and his ambi- 
tion cost him his life, for he was killed amongst the machinery. 
What had happened was, by the Government inspector of mines 
for the district, reported to the Secretary of State for the Home 
Department, who ordered that Hayward should be prosecuted. 
On Monday he was taken before the magistrates sitting in petty 
session a , by whom he was fined 40s. and costs ; and 


invested him with despotic power during the time that his engine 
was in motion, for at such a time he might order off olliery 
manager or owner, and would be simply doing his duty. 


MERCHANT SHIPPING LEGISLATION, 

Iv is rumoured that the Government have determined upon 
relieving the Board of Trade from their responsibilities in con- 
nection with the Marine Department and placing the latter 
under the authority ef Minister of Marine, who will also have 
a seat in theCabinet. ‘We siticerely trust that this rumour is 
true, as we ourselves pointed out when the Goyernment Mer. 
chant Shipping Acts Amendment Bill was before the House of 
Commons last session, how necessary it was that some such 
change should be made, for the impossibility of the President of 
the Board of Trade efficiently discharging the onerous duties 
connected with the interests of the merchant navy, hampered as 
he is with the other branches of his office, was at that time only 
too apparent. 


THE RIVERS POLLUTION COMMISSION. 
No. L 

Tue sixth and final report of the Rivers Pollution Com- 
missioners has just appeared. These Commissioners were 
appointed by royal authority in 1868, to institute inquiries 
into the condition of polluted rivers in England and 
Scotland, and into the best means of remedying any evils 
arising out of the use or abuse of the waters passing down 
their channels. The Commissioners were also directed to 
include in their inquiry the great question of the water 
supply of the country. The members of the Commission, 
as originally appointed, were Major-General Sir William 
Thomas Denison, K.C.B.; Dr. Edward Frankland;. and 
MrfJohn Chalmers Morton. The death of Sir William 
Denison subsequently left the prosecution of the inquiry 
in the hands of the two other members of the Commission. 

The report now presented is one of great bulk and 
interest. It has primary reference to the domestic water 
supply of Great Britain—a subject which the Commis- 
sioners have had under investigation for more than six 
years, but on which they have not distinctly reported 
until now. The report is arranged under four heads. The 
first part explains the mode of investigation adopted 
in the chemical examination of the various samples of 
water, and the meaning of the terms used in the analytical 
tables. The second part relates to the classification and 
chemical combination of drinking water. The third part 
discusses several considerations of special importance in 
connection with the wholesomeness of certain kinds of 
water. The fourth part describes the condition of the 
water supplied to the metropolis, to a large number of 
cities, towns, villages, and rural aistricts of Great Britain, 
and to the residences of the Queen and the Prince of 
Wales. Elaborate maps and diagrams are incorporated 
with the volume. 

Beginning with the chemical examination of potable 
waters, it is remarked that the “exhaustive” chemical 
examination of a sample of water is one of the most tedious 
and troublesome operations known to chemists. It requires 
weeks, sometimes even months, for its completion. For- 
tunately, many of the more tedious and laborious of these 
operations may be omitted if the object of the analysis be 
only to ascertain the suitability or otherwise of the water 
for domestic or manufacturing purposes, Thus, the ex- 
traction and volumetric measurement of the gases may be 
safely dispensed with, since in the present state of our 
knowledge the gaseous constituents of water throw but 
little light upon its character. The existence of dissolved 
atmospheric gases in water doubtless adds to its palatability, 
recently boiled water having a notoriously flat and vapid 
taste. But the solution of these gases by water is so a as 
almost to preclude the possibility of lack of aeration: in 
natural waters. Thus, the Commissioners institute a 
comparison between the er yortional volumes of atmo- 
spheric gases expelled on boiling 100 cubic inches of (1) 
rain-water, (2) Cumberland upland surface water, (3) Loch 
Katrine water as delivered in Glasgow, (4) Thames water 
as delivered in London, and (5) water drawn from deep 
wells in the chalk. Taking these five separate samples, 
the range of nitrogen is not great, being in eubic inches as 
follows :—(1) 1°308, (2) 1°424, (3) 1°731, (4) 1°325, and (5) 
1944. The oxygen is (1) 0°637, (2) 0°726, (3) 0°704, (4) 
0°588, and (5).0°028. The carbonic acid is (1) 0°128, (2) 
0281, (3) 07113, (4) 4°021, and (5) 5°520. The total volumes 
are respectively (1) 2°073, (2) 2°431, (3) 2°548, (4) 5-934, 
and (5) 7°492. ‘Thus, rain-water, Cumberland mountain 
water, and Loch Katrine water, differ but little in the total 
volume of dissolved atmospheric gases, The Commis- 
sioners observe it was at one time thought that the pro- 
portion of oxygen was an important item in the history of 
water, and it was believed to indicate, if small, the presence 
of putrescent organic matters. But the subsequent dis- 
covery that deep well waters—in which putrescent organic 
matter is certainly not present—contained little or no 
dissolved oxygen, deprived this analytical fact of much of 
its importance, It willbe observed that the Cumberland 
mountain water and the water of Loch Katrine contain a 
much larger proportion of oxygen than the deep chalk 
well water. Even the Thames water has much more 
oxygen than the water from the deep wells in the chalk. 

e Thames water has also a large proportion of carbonic 
acid, and the same is the case with the chalk water. But 
in neither case is this large amount of carbonic acid 
supposed to add in any material degree to the effective 
aeration of the liquid, seeing that nearly the whole of this 
gas is in chemical combination with lime, and is not in the 
condition of dissolved 

The separate determination of the weight of each con- 
stituent of the saline matters in solution is rarely required, 
as these constituents, with very few exceptions, have no 
appreciable influence upon the wholesomeness of the water. 
But it is observed that certain of these, namely, ammonia, 
nitrates, nitrites, and chlorides, are very useful in tracing 
the previous history of the water, and we are told that 
“the separate determination of these must, therefore, 
on no account be omitted.” Of course this intro- 
duces us to Dr. Frankland’s method of estimating the 





Jearnt, apparently to his astonishment, that the new Act had 


|“previous sewage or animal contamination” of water, 
| We are further told that the separate determination 
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of each organic constituent of the suspended matters is 
of compuratively little use in the present state of 
our knowledge, because it is Saptaatle to distinguish 
amongst the suspended matters in water, those which are 
injurious from those which are harmless. It is suggested 
that the really injurious organic matters in suspension are 
“not merely organic, but organised matters”—namely, 
entozoic ova, or zymotic germs capable of reproduction m 
the human body with the simultaneous development of 
disease. Investigations of this class, it is observed, belong 
rather to microscopical than to chemical analysis ; “but 
even microscopical research is not yet competent to reveal 
any facts of direct importance in connection with such 
organised suspended matters,” It is admitted that “the 
microscope has never yet discovered, even in the most 
yolluted drinking water, any germ or organism which is 
cnown to be deleterious to human health.” But it is 
argued that the discovery of living organisms in water 
roves one of two things—either that the water has not 
{oon so efficiently filtered as to remove these organisms, 
or that it has subsequently become polluted by them; and 
thus it is indirectly demonstrated that the water has not 
been treated, preserved, or stored under such conditions as 
to preclude the access of deleterious germs or organisms. 
It is apparent that this course of reasoning involves an 
assumption, the word “deleterious” being introduced 
hypothetically. Yet the theory has yielded such results in 
the hands of Dr. Frankland, Mr. Simon, and others, that 
we must allow it to possess a considerable amount of force. 
But it is to be remembered that our sanitary science is to 
a large extent based on this hypothesis—that something 
may or does exist which nobody yet has seen, and for the 
existence of which we have only “indirect” testimony. 
Our sanitary chemists are really acting with reference to 
the “unseen,” and all the reports of the Rivers Pollution 
Commissioners are largely leavened with that principle. 

The importance of the considerations which we are now 
discussing, as under'ying all the labours of the Royal 
Commissioners, may be held to justify our dwelling on this 
part of the report. The principles on which the chemical 
examination of water is conducted, and conclusions are 
drawn therefrom, are the real test of the whole inquiry. 
If they are wrong, the whole investigation is vitiated. 
There are eleven analytical determinations which the 
Commissioners have deemed of sufficient importance to 
warrant the expenditure upon them of the necessary time 
and labour for their execution. Nine have reference to 
matters in solution, and two to matters in suspension, as 
follows :—{1) Total solid matters, or total solid impurity; 
(2) organic carbon, or carbon contained in the organic 
matter actually present; (3) organic nitrogen, or nitrogen 
contained in the organic matter actually present; (4) am- 
monia; (5) nitrogen, as nitrates and nitrites; (6) total 
combined nitrogen; (7) estimation of the previous sewage 
or animal contamination; (8) chlorine; (9) temporary, 
permanent, and total hardness. All these relate to matters 
in solution. Then follow—(10) mineral matters in suspen- 
sion; (11) organic matters in suspension. Every sample 
of water, the analysis of which appears in the report, has 
been submitted to all these determinations, except the last 
two, which have only been employed in cases where the 
proportion of suspended matter was considerable. 

Concerning the first of these heads, it is observed that 
waters which leave a small amount of residue in evapo- 
ration are not only, as a general rule, superior in their 
quality as applicable to domestic purposes, but they are 
also much more valuable than less pure waters fcr a large 
number of manufacturing operations. Thus, in feeding 
steam boilers, the use of waters which are comparatively 
free from solid impurity, precludes the formation of incrus- 
tations, which not only seriously interfere with the trans- 
mission of heat from the fuel to the water, but “are 
probably a frequent cause of disastrous explosions.” From 
a sanitary point of view, the most important constituent 
of the total solid impurity is organic matter ; but hitherto 
no method, worthy of any degree of confidence, has been 
discovered by which the weight of organic matter dissolved 
in water can be even approximately determined. Grave 
errors are said to have arisen from reliance having been 
placed upon such determinations. All that can be accom- 
plished at present is to obtain the quantitative determi- 
nation of some only of the elements of the organic matter. 
There is but one process which can be relied upon for this 
purpose. This process is both troublesome and tedious, 
and requires considerable manipulative skill ; but it has, 
nevertheless, been practised in respect to every sample of 
water recorded in the tables of this report. By this method 
the weights of the organic carbon and nitrogen contained 
in the original organic matter present in the water can be 
arrived at with great precision. The weight of organic 
carbon, or carbon contained in the organic matter existing 
in different samples of water, indicates the amount of 
organic matter with which the water is contaminated, but 
does not indicate the source, animal or vegetable, whence 
that organic matter was derived. 

In the next place we come to the organic nitrogen. The 
character of the organic matter contained in potable 
water, that is to say, its animal or vegetable origin, may in 
most cases be estimated by the me proportions in 
which the two elements, carbon and nitrogen, occur in the 
organic matters. Hence the necessity for determining the 
amount of organic nitrogen in waters used for domestic 
purposes, The smaller the absolute quantity of organic 
nitrogen, and the less the proportionate amount as com- 
pared with organic carbon, the better is the quality of the 
water as regards present or actual pollution, and the less 
likely is it to contain any organic matters of animal 
origin. We may here observe that the analytical process 
to which reference has been made consists in transforming 
by combustion in close vessels the carbon and the nitrogen 
ob the organic matter into carbonic acid and free nitrogen, 
and then measuring the respective volumes of these ‘ 
Then follows a simple calculation, by which the weights of 
the carbon and nitrogen contained in the original organic 
matter present in the water are arrived at. e weight of 
the carbon indicates the quantity of the organic matter 
irrespective of its source, and the proportion which the 





nitrogen bears to the carbon is an index to the quantity of 
animal matter, But there is a difficulty here, * nee as 
vegetable organic matter is far from being destitute of 
nitrogen. It is also found that the proportions of nitrogen 
to carbon in soluble vegetable and animal organic matters 
vary in opposite directions during oxidation. The uncer- 
tainties, however, can be greatly diminished or entirely over- 
come by an appeal to the previous history of the water as 
revealed partly by a knowledge of its source and the kind 
of cont»rmination to which it has been exposed, and partly 
through the information afforded by chemical analysis. 
Tu the latter particular, if water is found on analysis to 
conta‘n considerable quantities of one or more of the 
mineral compounds ammonia, nitrates, and nitrites, into 
which animal organic matter is resolved during its decom- 
position or oxidation, “the inference may be drawn that 
the soluble organic matter of such water been derived 
from animal sources.” Yet this inference must be only 
provisional; “it must stand or fall by an investigation into 
the source of the water.” For although “ previous pollu- 
tion” is clearly indicated, yet it is possible that the whole 
of the original organic matter may — been oxidised and 
converted into innocuous mineral compounds during the 


British army, the experience of the country then gained 
becoming, it is said, very useful to him on the ovcasion of 
his next visit in a civil capacity on a ——— errand. 
About the year 1822 Mr. Vignoles found himself in 
England, after prolonged and repeated absences from this 
country. At the time he had acquired some reputation as 
anengineer. A fierce battle was at the period raging on 
the subject of railway schemes, into details of which it is 
unnecessary to enter here. The Liverpool Committee, 
after the loss of the first bill for the Liverpool and Man- 
chester Railway, ordered the preparation of new plans, and 
Mr. Vignoles was engaged by Messrs. Rennie to take charge 
of the new survey. A remarkable and somewhat diverting 
episode occurred during the execution of this work. Mr. 
Vignoles told the story of this event so neatly in his 
address as president of the Institution of Engineers, in 
Jan., 1870, that we make no apology for reproducing it 
here in his own words :—“ It was in the course of carrying 
out this duty that I was brought into contact with the 
celebrated Mr. Bradshaw, the devoted trustee under the 
remarkable will of that Duke of Bridgwater who employed 
Brindley to make his canals, and had charged Mr. Brad- 
shaw, for the benefit of his future heirs, with the sole and 





prolonged filtration of the water through a great thickness 
of porous strata, and that the water so purified after- 
wards became contaminated with vegetable matter only. 
In other words, we are told water polluted by animal 
matters “may become pure spring water,” retaining only 
the innocuous evidence of its former pollution, and may 
then become polluted by the soluble matter of peat. Such 
water would be suspicious owing to the evidence of its 
previous pollution which it still bears about it, and it 
could only be cleared from this: suspicion on proof of effi- 
cient puritication after its pollution by animal matter. To 
render the water safe for domestic use, “the animal pollu- 
tion must have occurred before it became spring water.” 

It is on these grounds that importance attaches to the 
proper determination as to the presence of ammonia, and 
the nitrates and nitrites. The chief significance attaching 
to the determination of ammonia in potable water lies in 
the circumstance that this compound is derived almost 
exclusively from tle decomposition of animal matter. 
Nevertheless, “ all inferences to be drawn from its presence 
must be controlled by a study of the physical and chemical 
history of the water.” Concerning the nitrates and nitrites, 
it is explained that in the presence of oxygen the nitrogen 
of animal matters is transformed, in great part, into nitric 
and nitrous acid. These acids, by combining with the 
basic substances always present in polluted water, are, in 
their turn. converted into nitrates and nitrites. This 
transformation takes place most rapidly and completely 
when the polluted water soaks through aerated soil. Thus 
97 per cent. of the combined nitrogen of London sewage 
is converted into nitrates during its slow percolation 
through a stratum of gravelly soil only 5ft. thick. In hot 
climates and in villages where the concentrated excrements 
of the population are allowed to soak away into a porous 
soil, large quantities of nitrate of potash —nitre—are often 
concentrated, and it is thus that nitre is produced in India. 
The significance of the analytical determinations is shown 
by the fact that while the oxidation of animal matters in 
solution in water yields abundance of nitrates and nitrites, 
vegetable matters, on the contrary, furnish, under like 
circumstances, none, or mere traces of these compounds. 
Thus upland waters are generally free from their presence, 
bat as soon as the water comes in contact with cultivated 
land, or is polluted by the drainage from farmyards or 
human habitations, nitrates in abundance make their 
appearance. The presence of these salts in sufficient 
quantity is, therefore, held to be trustworthy evidence of 
the pollution of the water with animal matters. 

The element nitrogen may exist in water in four forms, 
namely, (1) as a constituent of organic matter, (2) asa 
constituent of ammonia, (3) as a compound of nitrates and 
nitrites, and (4) as a constituent of dissolved atmospheric 
air. In the last case the nitrogen is without significance ; 
but in all the other three forms the nitrogen is combined 
with other elements, constituting either polluting matter 
or the resultant of such matter previously existing. After 


making a small deduction — *032—from the amount of | 
nitrogen existing in the forms of nitrates, nitrites, and ; 


ammonia, in 100,000 parts of a potable water, the re- 
mainder, if any, represents the nitrogen derived from the 


oxidised animal matters with which the water has been in | 


contact. The aforesaid deduction is made in respect of 


the nitrogen contained in rain. Thus a sample of water | 


which contains 0°326 part of nitrogen in 100,000 parts, has 
obtained 0°326 — °032 = 0°294 part of that nitrogen from 
animal matters. In order to obtain a standard of com- 
parison, this last amount of combined nitrogen has been 
assumed to be contained in 2940 parts of average London 
sewage. Hence this sample of water will be said to ex- 
hibit 2940 parts of “ previous sewage or animal contamina- 
tio” in 100,000 parts. In other words. 100,0U0 Ib. of 
the water contain the mineral residue of an amount of 
animal organic matter equal to that found in 2940 Ib. of 
average London sewage. 
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absolute control of them, and of his large estates, which he 
exercised for nearly half a century. I was brought up 
| before Mr. Bradshaw, at Worsley Hall, on a pretended 
charge of night poaching and trespassing—for I was often 
obliged to make surveys and take levels by moonlight and 
torchlight, so strict was the watch kept by day, by order of 
many landowners, to prevent engineers from completing the 
necessary plans and sections. Mr. Bradshaw had con- 
trived to earn himself a terrible name for severity, but I 
found him a gentleman. My only reason for recurring to 
| such a mere personal adventure is, that some not unfriendly 
| discourse passed between us on that occasion, which I 
communicated to the Liverpool committee. This led, I 
have good reasons for believing, to communications which, 
| before the end of 1825, ended in those arrangements by 
which the then Marquis of Stafford, for himself and those 
of his family who were ultimately to benefit in the profits 
of the Duke of Bridgwater’s canal, took one thousand 
shares in the Liverpool and Manchester Railway Com- 
pany, with the privilege of nominating three of the 
directors, an arrangement confirmed by Act of Pailiament.” 
Mr. Vignoles was present at the memorable Rainhill 
trials, and on the 11th of October, 1829, he returned thanks 
ata great banquet for the toast of the President and 
Institution of Civil Engineers. He then uttered what 
were at the period no doubt remarkable prophecies, clearly 
exhibiting the grasp of mind possessed by the speaker. We 
quote from the Liverpool Albion of the 12th October, 
1829 :—“ Mr. Vignoles, as a member of the Institution, 
returned thanks for Mr. Telford, to whom, as the con- 
structor of many of our most important public works, the 
toast was due. His (Mr. Vignoles’s) first step in life was 
as a military rather than a civil engineer; and as he was 
deputed to propose a military toast, perhaps he might 
preface it by some anticipation of what steam would do, im 
a military point of view. Supposing such a general as 
Napoleon were to effect a landing on our coast with a large 
and powerful army, and that he even were to be victorious 
upon his landing; armed as this country is shortly to be 
with railroads and locomotive engines, brief would be his 
triumph, for by return of post, as it were, parks of artillery 
and the whole military force of the country could be poured 
upon him, without even the fatigue of a march. Mr. Vig- 
noles concluded with giving ‘‘The Master-General of the 
Ordnance and Corps of Royal Engineers.’” 

And a little later in the evening, having had to propose 
the health of the three judges of the locomotive com- 
petition, he said, as reported:—“ Being engaged in laying 
out a railway between Goole and Barnsley, he—Mr. Vig- 
noles—hoped to see .that accomplished and made part of 
the union between the two sides of the kingdom, and that 
it might put it into the power of that part of the country 
to supply the metropolis with the article coal, at present 
furnished through sea transport by the great Northern 
proprietors, whose monopoly he trusted would then soon 

put down.” 

It is impossible within the limits at our disposal to do 
more than glance briefly at the career of a man whose life 
| was so fully ovcupied. Immediately after the opening of 
the Liverpool and Manchester Railway we find him in 
France busily occupied in planning roads. The active part 
| which he subsequently took in the development of the 

railway system and other methods of intercommunication, 

both on the continent of Europe and, indeed, in almost 
| every quarter, we shall not dwell on. For nothing, per- 
| haps, will he be better remembered than as the inventor of 
| the Vignoles rail, a type of permanent way which is 
| present in almost every region of the Sey where railways 
| are known. Vignoles, in company with Ericsson, proposed 
| as far back as 1828 a system of gripping a central rail very 
| like that subsequently used on the Mont Cenis line. 
| Among many other engineering works executed under his 

direction may be mentioned the Midland Counties and 
| Dublin and Kingstown railways, and the Kieff Suspension 
Bridge across the Dnieper. He was elected a member of 
the Institution of Civil Engineers—of which body he was 





| President—on the 10th April, 1827. Mr. Vignoles was 


Deatu has once more laid his hand on an engineer—a | also a Fellow of the Royal Society. 


man of a past generation bound to the present by a 
hundred ties—a man who had built up a reputation and a 
name for himself which will endure as long as the railway | 
system of the world. | 

Charles Blacker Vignoles died at his country house, | 
Hythe, near Southampton, on the afternoon of Wednesday, | 
the 17th inst. Although Mr. Vignoles had attained a | 
very advanced age, he was in excellent health and spirits | 
when leaving London on the morning of Saturday, the | 
13th. On the evening of that day he was suddenly 
smitten by paralysis, and never rallied. He remained, 
indeed, insensible to the last. 

Mr. Vignoles may be said to have commenced life in a 
public capacity as a soldier. He served with distinction | 
at Bergen-op-Zoom. He fought with Wellington at 
Vittoria, and crossed the Pyrenees into France with the | 


| Mr. Vignoles was of an extremely pleasant and genial 
disposition, and he was a warm friend. For some time he 
had ceased to take any active part in professional work. 








ENGINEERING Society, Kine’s CoLiecr, Lonpon,—A meeting 
of this society was held on Friday, November 12th, Mr. Devonshire, 
president, in the chair. . W. Bouchier read a paper on 

Marine Engineering.” The author commenced his paper with a 
brief historical sketch of the progress of this science from early 
times, mentioning the Henri-grace-A-Dieu as one of the first men- 
of-war. He then traced the various improvements from time to 
time in wooden ships, and mentioning the introduction of steam 
vessels, proceeded to give a somewhat detailed account of the 
construction of wood and iron vessels of the present day, further 
illustrated by drawings. In the discussion which followed much 
interesting information was given ing famous vessels of the 
present day, including the Castalia, Bessemer, Popoffka, &c. 
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in the way of completion the untimely admittance of so James Brett Guyer, Ernest Gee, and Alfred | extra supply required for that pu ng throagh the 
ty of are ov an Pena ag uestion until the | Newton Gow, who were balloted for and duly elected. | en it is somewhat similar fn to Bunsen’s 
last pile has been driven and the last stone laid. The fact that da first by D ong Johnston, “On th am itien ary but as fe ate is and aot en air 
the Commune of Vienna has asked to be absolved from their ~~ ¥" not altered by | a a. be unaffected Moreover, whole 


undertaking to complete the approaches to the road bridge put 
up by the Government indicates either a scarcity of funds, or a 
falling off of the public spirit. Fortunately the State has re- 
fused to sanction their request, and Vienna is spared another 
monument of the incapacity of its rulers. 

From some unexplained cause, beyond that of a mere engi- 
neering blunder, the work of the t five years was for some 
hours in jeopardy. To explain this it will be n to state 
that near Nussdorf a dam was made called the Roller Dam, and 
at a point about 3500 metres lower down a second one, styled 
Schwimschule Dam. The water in the Danube on the 14th of 
April was on the upper side of the Roller dam 5ft. higher than 
that in the basin between the two dams, and the water in the 
basin 4ft. 6in. higher than that on the lower side of the Schwim- 
schule dam. In order ostensibly to assist the contractor, by 
allowing him to float some barges laden with stene for the pitch- 
ing into the basin, instead of the costly method of floating them 
some miles down the river and then towing them back again, it 
was determined to allow the Danube to enter through the Roller 
dam, for which purpose a ditch 2ft. wide was cut. As might 
have been ex a few minutes sufficed to widen the breach 
from 2ft. to 240ft., and the water rose so rapidly that by even- 
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barometric changes. 

Cote oes of cians, & net Hiesly to gu) ond of exlen. 
President said the than the Society were due to 
it is resolved into liquid hydrocarbons. | Mr. Page for the description of his regulator, which left but 


being heated in a sealed tube to 300 deg. C., or by simple distillation. 
It seemed —— however, that a different result might be | act exceedingly 
obtained if it was distilled under pressure. On making the experi- | was not so simple and far more costly than the t one. 
ment this was found to be the case; oily compounds are formed; A Paper “* On the Fluorides of Arsenic, Phosp 
together with water and carbon dioxide. An examinatien of the | by R. W. E. Mclvor, was then read by the secretary. In this 
product showed that it consisted chiefly of a mixture of paraffines | preliminary notice the author states that arsenic triflu 
and olefines, with a.small amount of ketones. The author believes | may be readily obtained by ae mixture of arsenic 
the stearic acid to become dissociated at a high temperature, and calcium fluoride, and sulphuric ; also from arsenic tribromide, 
the products being quickly cooled in a condenser are removed from | and ammonium fluoride. It is a strongly fuming colourless liquid, 
the sphere of action before they have time to reunite. _ | which, when dry, does not act on glass. When arsenic fi is 
Mr. David Howard said a very interesting point presented itself | added to phosphorus tribromide or chloride heat is evolved, and 
with reference to this dissociation of stearic acid, and that was the | phosphorus trifluoride formed. It boils at about 60 deg. ©. Iodine 
reversal of the process so as to form again the acid from the pro- | a is formed by the action of iodine on argentic fluoride. 
ducts obtained. If this could be done, it would throw much light | It is a volatile and colourless liquid which does not solidify at 
on the constitution of the body. 20deg. It fumes in the air, and is decomposed with violence by 
The President having thanked the mates, } De. C. R. A. Wright | water. Ethyl and methyl fluorides are gases at the ordinary 


read a * on “Isomeric T es their Derivatives, 
Part V.,” by himself and Mr. G. H. Beckett. The paper contains| Dr. Armstrong, after stating that Professor Thorpe had been 
working on this subject for some time, and had already ane some 
tion 


an account of the peppermint camphor from Japan. The solid 
the action of dehydrating agents into water and the hydrocarbon | at Bristol, gave extracts from a letter he had received, Mr. Thorpe 








camphor consists of an alcohol, CisHis. OH, which splits up by account of his results at the m at the British 
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ing the second dam, with a difference of 9°6ft. in the water on cach 
side of it, began to give way, and from the damage done tu the 
quay walls the greatest anxiety was exhibited not only by all in 
charge, but by the whole of Vienna, for be it well remarked the 
subject had been fully discussed among the authorities, and the 
non-techinical—i.¢., professionally speaking—had foreseen exactly 
what happened, while the technical members of the council were 
perfectly confident that the Schwimschule dam, built to resist a 
still water of a depth of 4ft. 6in., was equally able to withstand 
the pressure of the whole Danube with a difference of 11ft. 6in. 
On the 15th of April the river was rolling its majesty between 
its new banks, unconscious of the damage it had done in its 
entrance, and the means which have been taken to give it an 
easier course. Six weeks were required to repair the ravages 
and remove the débris which still choked its bed, and the cere- 
monial opening by the Emperor on the 30th of May inaugurated 
only a part of the work. 

The whole undertaking when completed will be a gigantic suc- 
cess, as far as the control of so large a river is concerned, but that, 
commercially speaking, a new era of prosperity is about to arise 
for Vienna on account of it, and that the time is not far distant 
when her quays and harbours shall be filled with the merchan- 
dise of the two hemispheres, and all the world flock to her store- 
houses for the interchange of goods, one may well be allowed to 
doubt, when one sees the grass-grown pitching, one solitary 
storehouse of the smallest dimensions, and so miserable an 
attempt at business that, in a passage of three hours through its 
length, I counted only thirty-six iron barges—many empty—one 
live steam tug and six laid up, one ordinary 5-ton crane, and two 
2-ton steam cranes, and about as many workpeople as one would 
find unloading a coal barge on the Thames. Had we the heart 
to endeavour to dispel the illusions to which the Viennese are 
subject, our remarks would not meet with credence ; one can 
only wonder in silence at the infatuation of unbounded ambition, 
and trust that future generations will look with becoming respect 
on what centuries hence may be considered a noble self-sacrifice 
of the present for the welfare of a coming race. 








THE CHEMICAL SOCIETY. 
Thursday, November 4th, 1875. 
Professor ABEL, F.R.S., President, in the chair. 








menthene, Ci,His. This unites with four equivalents of bromine, 
forming a compound, Cj»H),Br,, which, when cohobated for a 
few hours, until hydrobromic acid ceases to be evolved, and then 

| distilled over sodium, yields nearly pure cymene. By oxidation 

| with chromic mixture this gives acetic acid and terephthalic acid, 

| and with nitric acid, paratoluic acid. It is identical, therefore, 

| with the cymene obtained from other essential oils. The liquid 
camphor appears to consist of a solution of the solid camphor in a | 

| liquid of the composition C;,H;,0. The authors also heated the 
hydrocarbon, C;;H2,, obtained from cil of cloves, with bromine in | 

| the proportion indicated by the equation 

2 CuHa + 3 Bre = 3 CipHu + 6 HBr. 

| A heavy oil was obtained, which, on heated, evolved hydro- 

| bromic acid ; but no cymene could be isolated from the product, a 

| hydrocarbon of the composition Ci;Hs: being produced. They also 

| examined the liquid which drops from the mass of camphor during | 

| the process of sublimation. It seems to be a complex mixture, 
probably containing a hydrocarbon of the terpene series, a body of | 

| 















wl og) re abiing arsenic titertte to eeghew trichloride, 
at the liqui o not even mix, but on ing, is 
| evolved and the residue consists of arsenic rrahloriae en 
phorus pentachloride be substituted for the trichloride, the action 
1s very energetic, and proceeds quite regularly according to the 


equation 
3 POL + 5 AsF; = 3 PF; + 5 AsCl, 


The phosphorus pentafluoride is in which fumes strongly in 
contest with mehs air, and is instant Gemmenpeanl ty weher Sth 


uction of phosphoric acid and h: uoric acid. The vapour 
Seciny dotnet the gas agreed well with the theoretical 


number 63. 

Another paper, **On the Iodides of Antimony,” 
was then read. e iodide by adding the requisite 
quantity of antimony to iodine, contained in a suitable vessel, 
applying a gentle heat at first. It melts at 164°4 deg., and boils 
and sublimes at a hi tem re. The author could not 
obtain a pentaiodide of antimony by the action of iodine on anti- 
mony. 

The last paper was ‘‘ On Tolylphenyl, a New H # 

4 1 ie somes 0,H CH. ca. ee pene) wpe 
phen yl benzene, C,H,. C,H, .CH,, was e 
Laer way by the action of ium on a mixture of bromo-benzene 
and pure (1°4) bromo-toluene diluted with ether. The product 
Yell, hovers, wes bub Seal, say Cpe ems Sieaiaal be 
yie jowever, was per cent. A 
an boiling at 263 deg. to wife Behe ich, when 
oxidised with nitric acid, yields yl acid, O,H, . 
C,H,. COOH. It melts at 217 deg. C., and in all other points 
resembles the acid obtained by ultz and by Doebner. The 
author has also obtained various substitution com ds from the 
hydrocarbon, including two isomeric mononitro derivatives and the 
corresponding amido compounds, also a dinitro-tolylphenyl. 

After returning thanks to the author for his 
munication, the president adjourned the meeting until 
18th November, when the 5 ig ig will be 


| the composition of the hydrate of a terpene, CioHisO, and a liquid 
| oil pone om = hydrogen than camphor, together with much 
i camphor. 

|°"Dr. Gladstone said he felt much gratified with the result 
| obtained by the auth The whole series of these es was 
| of especial interest, and the authors had materially added to their 
knowledge of the differences, both physical and chemical, which 
existed between the Cys and the C;; groups. 

Mr. Ki remarked that Professor Church had obtained the 
C,sHa by continued digestion og yp ye as San Cr 
b m groups gave peroxide o when t 
ie air, ales A tem Cc does not give it, whilst 
oil of cloves itself does, it was ible that the former might be 
produced by the polymeration of a CieHis com 

Dr. Wright said it was not impossible that the oxidised con- 
stituent of clove oil, eugenol, which is a benzene derivative, might 


give rise to the hydrogen le. 

Dr. Armstrong observed that the evidence of the existence of a 
C,,Ha, hy m in the natural oils was placed beyond all 
doubt by the researches of Dr. Gladstone. ese compounds 
were higher homologues of benzenes, probably tripropylated ben- 


zenes. 

Dr. Wright then read a second paper himself and Mr. 
Beckett, “On the Alkaloids contained in a Aconi Part t "3 
The material for this wy was furnished by Mr. T. B. 
Groves, who prepared it in the manner described in the ‘‘ Year 
Book of P! ,” 1873 and 1874. The authors describe several 
ape Sy “hey on this plains, one of — 
ving the composition CuH,NOv, to be comparative! 
inert, whilst another of the composition «NOt, has a 
physiological action. A pseudaconitine Ou, whi 
Fndistinetl crystalline masses, was also i The authors 
—— * 9 the roots of San on contain —_ 
alkaloids ca) or of giving ine salts, or 
else that the alkaloid originally present is © ily alterable and 
gives rise to numerous altered products during the processes of 
extraction and purification. 

The President, in thanking the authors, said he was happy to 
see that they had taken up another subject which seemed ‘ikely to | Presence of Liquid Carbo e in Quartz Gavi 
be fruitful in interesting results. Hartley ; (3) “‘ Addendum to the P. entitled 

Mr. F. J. M. Page then gave an account of “‘ A Simple Form of | ti ination of 1 
Gas! for Maintaining a Constant Temperature in Air (4) “On Certain Bismuth 


ater Baths, Incubators, &c.” This apparatus, which is other 
difficult to describe without a woodcut, consists essentially of a | W. H. Perkin; (6 and 7) ‘‘On the Action of Potassic Sulphite on 

mercurial thermometer, the bulb of which is placed in the | the Haloid Derivatives of Ph ” and a “‘ Note on the Action of 
water bath or other apparatus to be regulated, one end of a | Nitric Acid on Tribromo-phenol,” both by H. E. Armstrong ; (8) 
movable tube through which the gas passes just touching the | ‘‘On Narcotine Cotarnine and ine,” by G. H. Beckett 





am ay 





Thursila 
read :—(1) 
“Ethyl Phenyl Acetylene,” by T. 3, (2) “On 





e 
surface of the meroury in the stem. A bye pass is provided in the | and C. R. A. Wright; and (9) “‘The Decomposition of Aleohol 
gas which allows some gas to pass to the burner, but not | and its Homologues the Joint Action of jum and it 
sufficient to keep the apparatus at the right temperature, the | Halogen Compounds,” by J. H. Gladstone and A. Tribe. 
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RAILWAY WORKING EXPENSES. 
THE railway i erred have now experienced the worst effects | 
of the increase in their working owing to the rise in the | 
prices of labour, fuel, and ma Some part of the rise is due | 
to eauses which will continue their influence in keeping up the | 
expenses, stich ds the increase in the staff now required to work | 
the lines, while the prices of fuel and materials cannot be expected | 
to revert to anything like their former level. The following is a | 
pg ove of the former and the present rates on the leading lines | 

e 

















of the kingdom’ :— 

| Percentage of receipts. 
1 g 2 
Company. June, June, ¢ 5 
Is7h. | 1878.) |B 
& a 
Laneashire and Yorkshire .. .. .. .. .. | 44°0/ 563 Ib'9  — 
North Staffondshire.. .. .. .. «6 «. « 46°23) GE lH — 
North-Basterm .. 1.) on co se ve) oe (eo | £4°R | 54°84, (959 | 
es a and South Western 4. w. ee ee | HB | TE 
London and North -Western.. .. .. ... -. | 46°1) 55°40 3S) — 
eae CF SR OS et ae rere Te 
Belfast and Northern Counties .. .. .. .. 50°4) 579 7TH) — 
ea ry ey ee) 7) 6) TO 
Great Western .. ‘fag .satide 4,820 OG — 
Great Easter® ,.: 4c. s+ cre. 2s) 00. ev) ee | 52°S | 584) 15°D 
Manchester, Sheffield, and Liceom .. .. 7/551 54 — 
Great Northern "2. | 3...) ce we ee ce | BIO | 559 | 4°99) — 
ee | eae eee ee 31/526 45 — 

Great Southern and Western ‘ 2°1 | 56°3 4°28 
Cece sc we ice os cs we 0d Se 3,498 25 — 
SE ba, ca ek? cae. ak oe se ag” ED ae 49°9 ‘ _ 
South-Mastern .. .. 20 cc oo oc oo oo |S] Sb1) so — 
London and South-Western.. .. .. .. .. | 53°2/55°0, ls — 
North Lomdom .. .. .. «- ce co cc oc | 40°) O'S; 1°32, — 
London, Chatham, and Dover .. .. .. .. | 60°99) 62°71); 12 — 
London, Brighton, and Soutb Coast.. . 50°0  50°7 TI —-_ 
Midland Great Western... .. .. .. -. o | 54°56 | 54°93) — 2 
Metropolitan District .. .. .. .. .. »- | 50°3) 46°F. —  1°S 
Oe ee eee 54°1 52°00 2°1 


If we are to assume that the present rate of working will not 
admit of much further reduction, some explanation should be 
forthcoming: of the extraordinary anomalies presented in this 
comparison. The inference is that some of the lines are extra- 
vagantly conducted, while on others the permanent way and rolling 
stock are not adequately provided for. The figures indicate a rise 
in the rate of working equal to about 5 per cent. of the gross 
receipts of all the lines. 








REMOVAL OF A LiGHTHOUSE.—The Cumbrae Lighthouse Trust 
have removed the Garvel Park Lighthouse on the Clyde, with the 
object of widening the channel of the river at that point. On 
Friday week the piles on which the lighthouse rested were blasted 
with dynamite. The British Dynamite Company undertook the 
work, and workmen were engaged fully a week making a bore of 
about 20ft. down into the river bed. A charge of 130 lb.of dyna- 
mite was placed in the bore, and_the explosion completely shat- 
tered the foundations of the lighthouse, so that the material can 
now be removed without difficulty. 

LoaN EXHIBITION OF SCIENTIFIC APPARATUS, 1876.—During the 
past week, meetings of the sub-committees of the various sections 
of this Exhibition have been held at the South Kensington Museum, 
at which the following gentlemen have been present :—Mr. W. B. 
Baskcomb, Mr. H. “Bauerman, Mr, H. W. Bristow, Dr. W. B. 
Carpenter, Mr. A. W. Chisholm, Sir Henry Cole, Dr. Debus, Mr. 
W. T. Thiselton Dyer, Mr. R. Etheridge, Mr. D. Forbes, 
Professor G. Carey Foster, Dr. , Dr. Gladstone, Pro- 
fessor F. Guthrie, Professor T. H. Huxley, Mr. J. Norman Lockyer, 
Dr. R. J. Mann, Mr. C. W. Merrifield, Professor J. Morris, Mr. 
Warren de la Rue, Dr. W. J. Russell, Dr. J. Burdon Sanderson, 
Mr. R. H. Scott, Mr. C. W. Siemens, Professor Hy. J. 8, Smith, 
the Reverend Professor Twisden. 

ELEMENTARY LECTURES YOR WoRKING MEN.—We are glad to 
record the success attending the first of a course of four lectures on 
light and the spectroscope, given by Mr. J. E. H. Gordon, B.A., of 
Gonville and Caius College, Cambri on Wednesday evening 
at the Town Hall, Shoreditch, to a audience of working 
men. The, lecturer, by the simplicity and force of his style, 
immediately won the confidence and attention of his hearers, and 
elicited much and frequent applause by the way he illustrated the 
nature of colour by means of the electric light and the —— 
scope. By the aid of an instrument consisting of a large Nicol’s 
prism, a quartz late cut perpendicular to the axis, and a double 
image analyser, lent by Mr. Spottiswoode, F.R.S., the only one in 
England we believe sufficiently powerful to show the effects on a 
screen, the delicate and beautiful experiment was shown of two 
circles of complemen colours becoming pure white when made to 
overlap. At the end of the lecture some 50 or 60 of the audience 
applied for the examination papers, which Mr. Gordon has under- 
taken to receive back, correct, and return at his next lecture which 
will be delivered next Wednesday at 8 p.m. We understand the 
instruments used for the various experiments were lent for the 
occasion by Mr.. Browning, F.R.A.S., whose deputy was present 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
3699. Improvements relating to the action of atmospheric air for PREVENT- 
ina the Waste or Loss of Heat in processes and apparatus wherein 
heat is generated or utilised, and for preventing the entrance of heat 
into apparatus used for refrigerating or similar purposes, Edwin Maw, 


verp ; 

3701. Improvements in, apparatus for ENABLING PERSONS SAFELY to ENTER 
PLACES FILLED with SMoKE, and in lanterns for lighting such places, 
Edward Griffith Brewer, Chancery-lane, London,—A communication 
from Bernhard Loeb, Giessen, Germany. 

3703. Improvements in the Treatwent or Purirication of Sewace aud 
other matters, and in the treatment or preparation of agents to be 
used in the said purification, Christopher Rawson, Victoria-chambers, 
Westminster, and John William Slater, Tamworth-terrace, London.— 
25th October, 1875. 

3705, Improvements for Apmittinc Arr to the Furnaces or Fire-BOXES 
of Steam Boivers or other heat generators, James Stone, Gray’s-inn- 
road, London. 

3707. An improved machine for Rutive Parer, John Henry Richardson 
Dinswore, Downing-street, Liverpool. 

3709. Improvements in BreecH- LOADING SMALL-ARMS, Henry Walker, 
Birmingham. 

3711. Improvements in combination Paptocks, Henry Edward Newton, 
Chancery-lane, London.—A communication from William Orr and John 
Sherman Bancroft, Brooklyn, New York, U.S. 

3713. Improvements in Steam Boiters, John Charles Raymond Okes, 
Maida-vale, London. 

3715. Improvements fm machines for Printing Measurina TapsEs, 
William Chesterman, Bow Works, Sheffield. 

3717. Improvements in machinery or apparatus for PLarrinc, FoLpiNne, 
and Fixisuiye Woven and other Fasrics suitable for trimmings and 
other like purposes, Ferdinand Rith, Goldsmith-street, London. — 2th 
October, 1875. 

3721. Improvements in Curtain Banps for Wixpows, James Edmett, 
Long-acre, London 

3723. Improvements in Appryinc Ropes, Cxatns, or Betts for Drivine 
Macurnery or for other purposes, Martyn John Roberts, 

3725. Improvements in iealbiony for Potisuine Neep.es, Victor Milward, 
Redditch, Worcestershire, 

3727. Improvements in Portaste MaGneric AppLiances in magneto- 
therapeutics, Thomas Welton, Grafton-street, Fitzroy-square, London. 

3729. Improvements in Preservinc Meat, and in apparatus therefor, 
Peter Jensen, Chancery-lane, London.—A communication from Theodor 
Achtelstetter, Niiremberg, Bavaria, and Sigismund von Sawiczewsky, 
Vienna; Austria. 

3731. Arrangemerits applicable to Srorrers or Covers for Borries and 
Jars, and to other hollow articles, Dan Rylands, Ardesley, Yorkshire. 
—2ith October, 1875. 

3735. An improved TREADLE Action for Sewinc Macutnes, James Steel, 
Sparkbrook, and Francis Cocks, Birmingham. 

3739. Improvements in the VeyTILatron and WaTER Supr.y of Burtpinos 
and APARTMENTS, Alexander Melville Clark, Chancery-lane, London.— 
A communication from John Henry Morrell, New York, U.S. 

3741. Improved means of and apparatus for Lupricatine the SpinpLes of 
MACHINERY for Sprnninc Cotton and other fibrous substances, John 
Walker and George Pickford, Oldham. 

3743. Improvements in Hsycinc Raitway Carriace and other Doors, 
and in ds for the prevention of accidents in closing such doors, 
Alexander Melville Clark, Chancery-lane, London.—A communication 

Ernest Géegnon, Paris. 

8747. Improvements in syphens for Errectine Intermittent DiscHaRGE 
of Liqurip from sewage tanks and other vessels, Rogers Field, Cannon- 
row, Westminster. 

3749. Impr ts in hanism or apparatus for Raisinc and Lower- 
ING CHANDELIERS and other similarly suspended objects or bodies, 

Frederick Oscar Timme, Basinghall-street, London. — A commu- 
nica’ fronr Ch. Stobwasser and Co., Berlin, Prussia. 

3751. Improvements in the construction of Borries and their Stoppers 
for containing aérated liquids, Thomas Sutcliffe, Barnsley, and John 
Fewings, Bridport, Dorsetshire. 

3753. Improvements in Rotary Enorxes, Joseph Monteith, Carstairs, 
N.B.—28th October, 1875. 

2170. Improvements in ConrecTIONERY or SwEeeTMEATs, Robert Coombs, 
Hackney-wick, London. —14th June, 1875. 

2735. Improvements applicable to Suips and VesseLs when screw or stern 
— are adopted as means for propulsion, Martin Budd Lewin, 
Ryde, Isle of Wight.—3rd August, 1875. 

3361. Improved construction of Rait or Tram Wacon, suitable for carry- 
ing and tipping purposes, as a tip wagon, and for carrying without the 
tip body, John Simmons, Queen Anne's-gate, Westminster.—A commu- 
nication from George Peter Carr, Altoona, Blair, Pennsylvania, U.S.— 
25th September, 1875. 

3429. New or improved Marixe Bourrers for Steam and other Vesse.s 
for Preventine Loss of Lirz and Prorerty by collisions at sea or in 
navigable waters, John Smith and William Allan, Greenwich, Kent, 
and Samuel Johnson, Stainsby-road, Essex.— 2nd October, 1875. 

3636. An improvement in the Woruptiin of Fvet, making it more com- 
pact for storage, and also preventing the ti bustion, also 
giving assisting power in the burning, Elizabeth Marriot, St. John's- 
street, Northampton.—20th October, 1875. 

3690. Improvements in the manufacture of Sree, Sares und StRoNG 
Room Doors, and in the mode of fastening them, s of which im- 

rovements are applicable to iron safes, William George White, New 
alden, Surrey. 

3692. Improvements in the construction of Trusses for Hernia, and in 
the ding and covering of trusses and other similar appliances for 
the support of parts of the human body, Robert Harvey Hilliard, 

ve-terrace, Upper Holloway, London. 

3694, Improvements in the construction of Rapiat Dritis, which im- 

vements are also ap: licable to other similar purposes, Thomas 
illiam Beverley, Sheffield. 

3696. Improvements in Sream Encrnes, and in the mode of actuating or 
working the same, James Gerard Pinfold and Walter Raleigh Browne, 

gwater, Somersetshire. 

3698. Improvements in BotLers and Freep-HEaTERs, partly applicable to 
apparatus for heating and refrigerating liquids, James Matthews, 
Dunwear-villa, Bridgwater, Somersetshire. 

8700. Imp ts in THrasuinc Macutves, Henry Brinsmead, Ipswich, 











and gave assistance. We wish Mr. Gordon eve i 
belli as we do that such efforts are among the best that can be 
devised for the prevention of ignorance and vice, and the diffusion 
of that scientific knowledge and love of general culture, the pos- 
session of which by foreign artisans is making them such formidable 
competitors to the working men of our own nation. 


STRIKES IN THE STATES.—We commend the following sugges- 
tive paragraph from the Labour Tribune—an American operatives’ 
organ kindred in its character to our own Beehire—to the atten- 
tion of our readers. Comment on such unprejudiced testimony as 
it affords is needless :—‘‘ We have tried strikes east and west for 
two years, with scarcely one proving a success, but on the other 
hand have proven failures, and have caused immense suffering to 
the miners and their families, and a t expense to the operators, 
which have been of no advantage. eir ex are increased 
ten-fold by every strike, and if the men are defeated the expense 
is thrown upon their shoulders; consequently, it is the miners and 
labourers around the mines who have to bear both the suffering 
and the expense, but in a different light—the suffering directly, 
and the expense indirectly. To avoid the trouble of striking and 
suffering we must investigate the cause of strikes, which we will 
find very often arise from an overstocked market. Next, we must 
find some means to prevent the market from being overstocked. 
We have tried striki ig without availing anything, but often 
resuming work worse off than when we came out, for waile the 
men of one place were on strike another place was doubling its 
force and supplying the trade of the striking miners; therefore there 
is as much going into the market during the strike as there 
is during the time that all are at work. To prevent this, I would 
suggest that all mines, east, west, north, and south, would suspend 
for thirty days, once er twice a year, as might be needed. To find 
out the time to suspend, let eac! or mine take action on it, 
and agree as to what month would be the best to suspend, send in 
their report to the general secretary of the M.N.A. what month 
they had agreed upon by a majority of the lodges or mines, If a 

eneral suspension will not better our condition, then it must be 
folly to suspend one or two mines at a time, for a strike is but a 
suspension of work until there is a settlement een employer 
and employed, and we could not lose work by the ion, for 
there is no mine works over ten full months in a year, and 
very few that. In my way of thinking it, suspension would be pro- 


fitable. Miners having a little property would have time to 
improve it. 


rators would have time, to repair and ventilate the 





knows they need it.” 


= ines, and 


3702. Impr its in indicators for Ascrrtainine the Power of STzam 
Enouses, Edward Thomas Darke, Brecknock-crescent, Camden-road, 
London. —25th October, 1975. 

3704, Improvements in apparatur used in the manufacture of Gas made 
from - canuel, ule and like materials, William Cleland, Linacre, 





3706. Improvements in instruments for Measurinc and RecorprNe the 
Vevocity of Air and other Currents, and the vessels moving 
through water, Francis John Pastorelli, ly, London. 

3708. Improved Drayman’s Sarety LappEr, Thomas Morgan, Cockspur- 
street, London. — A communication from Adolph Pieper, Mors, 

18: 

8710. Improvements in CiasPs or Fastentxcs for books, albums, port- 
folios, and other like articles, David Faris, Birmingham. 

3712, my Ed in the manufacture of Artiriciat HEARTHSTONES, 
James Hall, Wray, Horley, Surrey. 

3714. I ti prod of finely-powdered Coa., apetenite 
for being burnt. ther with air in aiding and other furnaces, 

Robert F , Francis-street, Hartlepool. 

3716. Improvements in Dovsie or Fotpryc Doors, French 2nd similar 
casements, and in apparatus for securing them against high winds, 
burglars, and other contingencies, Otto Lohnstein, Mincing- 
lane, London.—A communication from Clarence Edward Collings, Hong 
Kong.—26th October, 1875, 

3718. New two-wheeled Skates, Amherst Duniel-Tyssen, Chancery-lane, 


London. 

3720. An improved method of Urtiistvo Fiints and Pessies for Buip- 
1nG and other purposes, Timothy Patrick Carmody, Knockholt, Kent. 
3722. Improved a us for the Prevention of SMOKY CHIMNEYs, 
secur also for ventilating purposes, Joseph Hookey Tarrant, 

eymouth-street, New Kent-road, Surrey. 

3724. Improvements in modes of App.yinc Lamps to Sewinc Macuiyes 
and other articles, and in apparatus for effecting the same, Frederick 
Macklin Willson, Liverpool. 

3726, Improvements in the construction of OutstpE Seats for TRAMWAY 
Cars and Omnisuses, the improvements being also applicable to uther 
seats, George-Henry Smith, Finsbury, London. 

3728. Improvements in Steam Boicers, WaTeR Heaters, and flues or 
apparatus connected therewith, Joseph Twibill, Manchester. 

3733, Improvements in Lockinc Screw Botts and Nurs, Hugh Carlile, 
Angel-court, Throgmorton-street, London. 

3732, Imp ts in apparatus for Surpryiva Heatep Arr in Burip- 
pn ag economy and efficiency, Thomas Waller, Fish-street-hill, 

ndon. 

3734. Improvements in and applicable to Srorprerine or CLosinc Bort.es, 
Léon Vallet, Liverpool. —27th October, 1875, 








3736. Im ents in the manufacture of WHreL Trres, and apparatus 
for that purpose, Henry Clement Swinnerton Dyer, Westhope, Shrop- 


3738. Improvements in machinery to be employed in the manufacture of 





CawNpLe-wick Yarx, and of other similar yarns, William Francis Hill, 
New Mills, Derbyshire. 

3740. Improvements in apparatus to be used in Sinkine Pir Saarrs, 
William Galloway, Paisley, Renfrewshire. 

3742. An improved Stop VaLye for Steam Pures, William Robert Pether, 
Battersea, and William Juxon Hesketh, Putney, Surrey. 

3744. Improvements in apparatus for Separatinc Bopres of Dirrerenr 
Suapes and Sizes, more especially applicable for cleaning seed, John 
Last Catchpole, Framsden, Suffolk. 

3746. An improved process of Printinc or OrNAMENTING WOOLLEN or 
other similar textile fabrics, Léon Godefroy, Puteaux, near Paris. 

3748. Improvements in safety apparatus for Lirrs and Hoists, Joseph 
Btannah, Southwark, Surrey. 

3750. Improvements relating to the employment of aérated water for the 
Propuction of Steam in locomotive and other boilers, Tom Hurry 
Riches, Cardiff, Glamoi shire. 

3752. Improvements pplicable to hi for PrerarinG CoTron and 
other Fisrous Mareriacs for Spinxnrna, and for winding such materials 
when spun, John Oliver, Manchester. 

3754. A new or an improved mode of ARRANGING Seats in sea-going 
vessels to prevent sea-sickness, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Alfred Belvallette, Paris,— 
28th October, 1875. 

3755. Improvements in Connectine together parts of Drivinc Srraps, 
Banpbs, or Be.ts, James Talputt Stoneham, West Gorton, Manchester. 
3758. Improvements in Lames, William John Pinkerman, Strand, Londen. 

—A communication from Louis Allen Presby, New York, U.S. 

3759. Improvements in furnaces or kilns for Carnonistne and DisTILLinc 
Sotip Substances, and in apparatus or means employed in connection 
therewith, John Henry Johnson, Lincoln's-inn-fields, London.—A com- 
munication from Henry Huyard, Paris 

3760. Improvements in the treatment of a fibrous material suitable for 
Seinnine and Weavinc, Louis Luc Péaud, Boulevard Saint Denis, 
Paris, 

3761. Improvements in Sarery VAtves, Thomas Adams, West Gorton, 
Manchester. 

3762. Improvements in AuToorapHic Printinc, Thomas Alva Edison, 
vewark, New Jersey, U.S. 

3763. Improvements in Se.r-actinc Bouts or Catcnes, William John 
Hinde, Euston-road, London. 

$764. Improvements in the manufacture of Bert or Curvep Sorr Metau 
Tues, and apparatus used therefor, Edmund Edwards, Southampton- 
buildings, Chancery-lane, London. —A communication from Robert 
Mitchell, Montreal, Canada. 

3765. An improved combined Grain and Bux Carco Weicuine Ma- 
cHtne, sack-filler, and automatic register, William, Goodwin Liver- 
pool. 

3766. An improved method of CoLourine and enhancing the appearance 
of Furs, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Jules Francois Mathias and Justin Georges Mathias, 
Paris. 

3767. Improvements in machinery for Sewixe Sais and heavy work of a 
like character, Joseph Coignard, Nantes, France. 

3768. Improved h for facturing Bricks, Ties, and Part, 
Charles Henry Murray, Loman-street, Southwark. 

3769. Improvements in means for facilitating the ApsusTMenT of Sewinc 
Macuine Neepvies in their bara, Robert Mothersill, Redcliffe-villas, 
Surbiton, Surrey.—29th October, 1875. 

3772. Improvements in Train SiGNALiine, and in apparatus for the 
same, Joseph Wilman Wood and William Henry Shakespear, Liver- 
ool. 

sts. Improvements in Paintinc ORNAMENTAL and other Designs upon 
china, wood, iron, paper, silk, canvas, and other similar fabrics, 
Harriet Sarah Paget, Potter's Bar. 

3774. An improved method of painlessly Apartino ArtiriciaL TegrH by 
ATMOSPHERIC Pressurs, George Horatio Jones, Great Russell-street, 

Bloomsbury, London. 

Improvements in Laws Tennis Wetts and Bart Carriers, Harry 

arren Scott, Forbes House, Ham, Surrey. 

3776. Improvementa in the construction of Sream Boicers, William 
Lockwood, Sheffield. 

3777. Improvements in garments adapted to the Savine of Lire from 
DrownsinG, Alfred Richards, the Hall, Hutton’s Ambo, Youkshire.—A 
communication from Thomas Richards, Cleveland, Ohio, U.S. 

3778. Improvements in the manufacture of Inox, Isaac Lowthian Bell, 
Rounton Grange, Yorkshire. 

3780. Improvements in Breecn-LoapiInc SMaLt-arms, John Bardell and 
Edward Blakemore, Aston, near Birmingham. 

3781. Improvements in the manufacture of BLape or PLaTe Sprinos for 
CarkiaGes and for other purposes, and in machinery and tools to be 
used in the said manufacture, James Milward Holmes, Birmingham. 

A communication from William H, Porter, Bridgeport, Connecticut, 

U.S. 

2. Certain intpruvements in machinery for Po.isHinc Stone, John 

uiddell, Glasgow, Lanarkshire, N.B. 

3783. Improvements in the manufacture of Boors and SHoers, William 
Lloyd Wise, Chandos-chambers, Adelphi, London.—A communication 
from Carl Friedrich August Schénecker, Dresden, Saxony, Germany. 

3784. Improvements relating to the application of hydraulic power for 
DREDGING purposes, and in machinery therefor, William Robert Lake, 
Southampton-buildings, London. — A communication from William 
Henry Newton, Chicago, Illinois, U.S 

3785. Improvements in metallic alloys or compounds for Prorectine 
Inow SuRFAces, and in separating and evaporating apparatus to which 
such alloys are applied, to protect the same from oxidation or corrosion, 
William Robert Lake, Southampton-buildings, London.—A communica- 
tion from Oliver Holden, New York, U.8.—30th October, 1875. 

3786. Improvements in apparatus for Grixpinc the Carp Fvats and Carp 
aaa employed in Carpine Excuxes, Joseph Standring Dronsfield, 
Oldbam. 

3787. A new or improved Sirk Fasric, John Clavton Mewburn, Fleet- 
street, London. — A communication from Sylvain Graissot, Lyons. 
France. 

3788. Improvements in self-acting apparatus for Tricine or SUsPENDING 
Casks and Barres, John Cooper, Stockport, Cheshire. 

3789. Improvements in MortveE Power Enortnes, and in apparatus con- 
nected therewith, John Henry Johnson, Lincoln’s-inn-fields, London. 
A communication from Christopher Columbus Wolcott, Washington, 
Columbia, U.8. 

3790. Improvements in the method of constructing Susaqugous TuNNELs, 
George Raynor, Grove-street, South Hackney, London. 

3791. Improvements in Looms for Weavino, George Scarborough and 
William Allison, Halifax. 

3792. Improvements in Cupotas for Mectinc Metar, Richard Birkby, 
Scholes, near Cleckheaton, Yorkshire. 

3793. Improvements in Harvestinc Macuines, Samuel Johnston, Brock- 
port, New York, U.S. 

3794. Improvements in Repucinc Ores, Coat, Cement, and other sub- 
stances, Thomas Morgan, Cockspur-street, London.—A communication 
from Georg Sachsenberg and William Bruckner, Rosslau an der Elbe. 

3796. Improvements in Fzepine Apparatus for CanpiInG MacuHINeRy and 
other machinery for treating fibrous materials, Frederick Foster 
Burlock, Leami n, Warwickshire,-A communication from George 
8. Harwood, Blomfield-street, Boston, Massachusetts, U.S. — Ist 
November, 1875. 

3798. Improvements in TeLEoraru CaBLes, Samuel Edmund Phillips and 
var Claude Johnson, Victoria Works, Victoria-road, Charlton, 

‘ent. 

8800. Improved apparatus for Curtrne and Workine Woop, James Brad- 
bury, Oldham, and George Francis Bradbury, Manchester. 

3802. Improvements in hi or apy for Cutting Cork and 
pprd like substances, Thomas Alfred Warrington and Charles Harwood, 
London. 

. A medical preparation or preparati pplicable to the TREATMENT 
of what is known as Foot-anp-Movurn Diskase in CaTrTie, being a 
specific therefor, John Finney, Winlaton, Durham. 

3808. Improvements in apparatus for Securinc Rattway Pornts to pro- 
— trains in passing over them, Joseph Hargreaves Bailey, Barnsley, 


orkshire. 

3810. A new or improved Busn for Maxine a perfectly Tiont Joint 
between the boiler tubes and tube plates of marine, locomotive, and 
other steam boilers, Henry Morris Walker, Guildford-road, Greenwich, 
Kent.—A communication from Alfred Estienne, Marseilles, France.— 
2nd November, 1875. 

3812. Improvements in fountain Penno._prers, part of which improve- 
ments is 4 ypticable to other penholders, William Williams, Swansea, 
Glamorganshire. 

3814. Improvements in Riverine, Puncuinc, and Suearine apparatus, 
Hector McColl, Glasgow, Lanarkshire, N.B. 

3816. Improved means of and apparatus for Raisinc SUNKEN VessELs and 
other submerged vessels, Alfred Fryer, Manchester. 

3818. Improvements in Fricrios CiuTcHes, John Imray, Southampton- 
buildings, London, 

3820. Improvements in BREECH-LOADING Firr-arms, John Henry Palmer, 
Sparkbrook, near Birmingham. 

3822. Improvements in the construction of Ware. or Ro_ter SKATES, 
Stammers Morrisson, Albert-square, Clapham-road, Surrey. 

ee r= nga in Bicycies, Richard George Jack, Hampton-court, 

jesex. 

3826. Improvements in the manufacture of Gas for illuminating and 
heating, and in ‘atus employed im the said manufacture, Samuel 

- Cornforth, Frederick ‘Ratcliff, and William Henry Ratcliff, Birming- 


3828, Improvements in Rotary Encines, Rotary Pumps, and other lik 
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apparatus, Alexandre —* Clyde House, Bridge-road, Battersea, 
Surrey.—srd November, 1875 


Protected for Six Months on the Deposit of 
Inventions et 


Robert Lake, 
Charles 


A848. Improvements | in Kyrttinc Macuriyery, William 
London. — A communication from 

James A ppleton, Elizabeth, New Jersey, U.S.—4th November, 1875. 

3369. Am ved Motor for Sewine and other Macuines, William 
Robert Lo Southampton-buil London. —A communication from 
Gane Washington Manson, Washington, Columbia, U.8.—tth Noveiaber, 

an Improvements in the Precipitation of Correr and other metals 
from solution, George Tomlinson Buusfield, Sutton, Surrey.—A com- 
munication from the Société Anonyme du Cuivre Francais, Paris.—ith 
November, 1875. 


Patents on which the Stump Duty of £50 has been Paid. 

3340. Pwreumatic SigNALtino, Conrad Edward Zimdars, Red Lion-squate, 
London. —9th Novenber, 1872. 

3500, Tines for WHee.s, &e., Thomas Brown, Leeds.— 
1872. 

3343. Enatves to be Weans by Warer, Alexander Barr, Glasgow, 
Lanarkshire, N.B. -11th November, 1872. 

3344. Evecrraic Triecrapns, Joseph Barker Stearns, Boston, Suffolk, 
Massachusetts, U.5.—l1th November, 1872. 

3381, Musica Instruments, John Farmer, Harrow, Middlesex.— 13th 
November, 1872. 

3384. Cuaix Pops, Charles Henry Murray, Loman-street, Southwark.— 
13th Novewber, 1372. 

3398. BaLina Press, Alexander Melville Clark, Chancery-lane, London.— 
4th Novewber, 1872. 

3369. CLEANING W oot, &c., William Richardson, Oldham.—12th Novewber, 
1872. 

3376. Dryinc and CLEANING Macuines, James Buchanan, jun., Liverpool. 
a 3th November, 1872. 

Looms for Weavixa, James Lyall, New York, U.S 
"1872. 

3389. CLEANSING Gray, &c., Benjamin Joseph Barnard Mills, South- 

»pton-buildings, London. a November, 1872, 

3478. GLASS FURNACES, William Siemens, Great George-street, 

Wi ster.—21st N be are 

3519. BREEcH- “LOADING FIRe-ARMS, James Smiles, Birmingham.—23r/ 
November, 1872. 





22nd November, 


|. — 13th November, 








3395. Sarety Tease &c., Walter Charles Church, Lombard-street, 
London. —lith November, 1872. 
3428. Rawaina and Lowertnc Heavy Bepies, &c., Beare Holman, 


Lawrence Pountney-lane, London.—16th November, 1 

342. Barrows, David Cockburn, Glasgow, “pe ew N.B.-- 16th 
November, 1872. 

1176. Krvcnes Ranoes, Thomas Chambers Newton and George Dawson, 
Thorncliffe [ronworks, near Sheffield. —29th March, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 

3422. Ome Axtes, Richard Halliday, Worsley, Lancashire. — llth 
November, 1868 

3403. Rotary Enoixe and Pv up, Henry Leonard Bennison, Greenwich, 
Kent.—1l0th November, 1868. 

342. Moortnas, &c., George Preston White, Furnival’s-inn. — 12th 
November, 1868. 


Notices of Intention to Proceed with Patents. 

3548. Rawixa Sunken Vessevs, &c., John William Couchman, Totten 
ham. 

3555. Furnaces, Thomas Snowdon, Great Russell-street, Bloomsbury. - 
13th October, 1875. 

3572. CoP TUBES, Smith Knott and Joseph Edward Harrison, Oldham.— 
14th October, 1875. 

3578. Caoutc Hou c, George MacLellan, Glasgow.—15th October, 1875. 

3503. Stack Errects, &c., Andrew Betts Brown, Rosebank Ironworks, 
Edinburgh. 

#04. Reotstertnc Number of Persons Extertnc Tramway Cars, &c., 
Henry Chamberlayne Farrell, Pembroke.—1lth October, 1875. 





= ALLowine for Variations in Lenotru of SicNaL Puiis, Edward 
Tyer, Old-street, London.—18th October, 1875. 
3622. Fue., W iliam Robert Lake, South: ampton-buildings, london.—A 


communication from Theodor H. McPherson.—19th October, 1875. 

3632. Onnamentine Woop for Decorative Purposes, James Thornten, 
Crowndale-road, Camden-town, and James Thallon, Longford-sire.t, 
Regent's Park. 

3646. Leap Traps, William Robert Lake, 
London.—A communication from Frederic 
October, 1875. 

36538. Sewinc Macutnes, George Francis Bradbury, Crumpsall House. 
near Manchester, and Henry Lomax, Over Darwen. 

3656. Reevine, &c., Yarsxs, A lexander Storer, Johnstone. 

3658. cm Gesrrators, Henry Stracey Barron, Langdale-road, Green- 
wich. 

3663. Sewrwc Macutre Neepves, Felix Edwin Perkins, Aston Bank. 

3668. Ammonta, &c., John William Slater, Tamworth-terrace, London.— 
21st October, 1875. 

O75. AvpLYING INDIA-RUBBER to Faprics, &c., John Barrow, Clayton, 
near Manchester. 

3677. DiaMonp Hotpers, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Joseph Wild Branch.—22ad 
October, 1875. 

3683, SIGNALLING BETWEEN Passencers, &c., James Law, Cleckheaton.— 
23rd October, 1875. 

307, FLoors of Skatine Rinks, Charles Moseley, Manchester. 

3600. Preventine Loss of Heat, &c., Edwin Maw, Liverpool. 

3703, Sewace, Christopher Rawson, Victoria-chambers, and John William 
Slater, Tamwo' -terrace, London. —25th October, 1875. 

= Cosrectionery, Robert Coombs, Hackney Wick, London.— 14th 

une, 1875. 
2389. CLEANSING Teetn, &c., John Morce, Finchley.—lst he 1875. 
2444. = _— Butron Hotes, Alfred Cramp, South 


Southampton-buildings, 
Nelson Du Bois. —z0th 





ings 
BPs 


2451. a William Sparks Thomson, Cheapside, London.—A com- 
munication from Henry A. Chapin.—7th "July, 1875. 

2455. Brick-MaKtnc Macatvery, Henry Ward, John Ward, and William 
Ward, jun., Leeds. 

2457. Sewrne Macutnes, Peter Jensen, Chancery-lane, London.—A com- 
munication from Gustav Kallmeyer and Edwin Schmidt. 

Freep ArracuMent for Power Presses, Edward Thoma: Hughes, 

Chancery- -lane, London.—A communication from Ferdinand Deming. 

2464. EXPANDING Tues, Philip Carlyon, Denmark-hill, Surrey, and 
Francis Titterton, Cloudesley -street, London. —8th July, 1875 

. Sreertne Gear, George Daniel Davis, Woodstock-road, East India- 

road, Poplar. 

2475, Screw Nuts, Peter Jensen, Chancery-lanc, London.—A communica- 
tion from Carl Gustaf Gustafson. 

2478. Sarery Lirrs, Alexander Melville Clark, = i papanes -lane, London.— 
A communication from Volney William M: 

2480. Wasnine Woot, Edward Thomas Hughes, Chancery-lane, London. 
—A communication from Victor Weiss.—9th July, 1875. 

2434. Buiyp RouLers, William Henry Parker and John Elliott, Bedford. 
—l0th July, 1875. 

2507. Currixe ContcaL Wuer.s, Cord Eduard Johannes Grube, Stein- 
, damm, Hamburg. 
2511. Operatine Sewixo Macutyery, Moses Ebenezer West, Limehouse. 
—12th July, 187 

2515. Sevr- “ACTING "Latones, George Tubbs, Goodge-street, Tottenham- 
court-road, London. 

= Scanws, Sampson Zachary Lloyd and Benjamin William, Rogers, 


2523, Burwers, Henry Edward Newton, Chancery-lane, London.—A 
communication from Alfred Nobel.—13th July, 1875. 

7 Wess, Charles Ritchie Walker, Holden-terrace, Pimlico. 
— uly, 1875. 

2561, SHAPING Metats, John Patterson Smith and Peter Woodrow, 
oelilasgow.—I7th July, 1875. 

2575. AnriviciaL Fug. Biocks, Joseph Abraham Hes, Amsterdam, 


2579. Revotvina Pistot, William Robert Lake, South ma buildings, 
London.—A communication from EB. Remington and 

2581. Distituina Mac HINERY, Alphonse Louis Soom Albert-square, 

_Clapham-road, Surrey.—20th July, 1875 

er Campane ‘Cor, James Wittom Ellison, Birmingham.—2lst July, 


219 Measvurinc the Srexp of Vessets, William Clark Russell, Rams- 
af July, 1875. 
7. PAPER-MAKING MACHINERY, Joseph Hobday, Atchley-street, Barton- 
hill, Bristol, pe dori 


2639. Gas Merers, George Goldsmith, Leicestor.—24th July, 1875 

— Biscuits, James Mitchell, Aberdeen, N.B.—27th July, 1875. 

690. SutpHuRic Actp, John Henry Johnson, Lincoln’s-inn- fields, 

at m.—A communication from C. 1. Vogt. —-29th July, 1875. 
ppoouninG, &c., LeaTuer, George Yate Pitts, Tranmere.—30th July, 


2. Gas Burwers, William Robert Lake, Southampton-buildi 
London.~A communication from Toussaint Sane llth August, 











2885. Benpinc Meta ag Johu Richards, Adelphi, Strand, London.— 


A communication from treth Orum,—lith August, 1875. 

3095. Propucina Raisep or Sunken Designs, Thomas Henry. Rees, 
Hexham-villa, New Barnet.—3rd S-<ptember, 1875. 

$121. CLeantne, &c., Tux, William Griffiths and Thomas Griffiths, Work- 
ington. —6th Beptenber, 1875. 

3172. Mrirrattievr, Hunter Henry Murdoch, Staple-inn, London,—A 
communication from P. Stevens.—10th September, 1875. 

3317. Gas-propucina FurNaces for Borvers, John Imray, Southampton- 
buildings, London.—A communication from Zoheth Sherman Durfee. 
—22ad September, 1875. 

3349. Steam Hammers, Gilbert Glossopp, sheffield. — 24th September, 
1875. 

$380. Sewino Macnixes, Thomas McGrah, Church-strect, Sheffield.- -28th 
September, 1875. 

3421. INDICATING CAB Fares, Robert Foster, Sunderland.—lst October, 


1875. 

3500. Lapres’ Dress Imenovers, Alfred Austin Usher, Powell-street 
East, Goswell-road, London. —Bth October, 1875. 

3505, CHARCOAL Box Irons, George Asher, Balsall-heath.—9th October, 
18 75. 

3531. Paver, Richard Loder, Southampton-row, London. 

3045. HARVesTING Mac HINES, James Howard, Bedford.—12th October, 
1875, 

3584. Hyprautic Cranes, &c., Joseph Beverley Fenby, Yardley.—l5th 
October, 1875. 





carried by the travelling frame, so that the fabric is laid by the scraper 

on the back of the nd in the ees the the same 

the mould. When the —— 
the mould, and if necessary 

is rendered waterproof by treating it with chromic acid eal 

iron. 

2068. Currina, J. F. A. Laloy, Paris.—Dated 5th June, 1875. 

This invention relates to a method of and aj tus for clipping or 
shearing fibres, such as the bair or fur of an animal or the pile of a fabric. 
Instead of making asimple cross cut as is usually done by yon 
number of cutting comb teeth of one plate to reciprocate over those of 
another plate, the ye aed is guided by = ae in curved 
slots, so that its teeth, while they move across the teeth of the other 

plate, have at the same time a to-and-fro movement in the direction of 
tee length of the teeth, thus effecting a gliding cut of the fibres caught 
between the teeth in the manner of a scythe in cutting corn. 
Prorettine TILLAGE a - sts, J. A. Clarke, 

Lincolnshire.—Dated 30th April 
The principal feature of novelty fa in thin invention bem in making a 

t 





Long Sution, 





traction tillage i ive er permanently 

or temporarily with a steam engine or engi working other motive 

power, in such a manner that one or more of the trave wheels or 
| propeller wheels or apparatus for laying hold of the soil = ven by | the 


3603. Puppiinc Furnaces, &c., Ephraim Allcock Jones and John Allcock | 


Jones, Middlesbrough.—16th October, 1875. 

3623. Prope.tinc Vessets, Henry Robert Lumley, Marlborough-place, 
St. John’s-wood, London. 

3626, Sares, Samuel Chatwood, Bolton.—19tk October, 1875. 

3679. TREATING Hiwes, &c., John Meredith Jones, Oteley House, Wrex- 
ham.—23rd October, 1875. 

3690. Doors for Sares, &c., William George White, New Malden. 

3691. Frxine Zinc Piates in Lirnocrarnic Pristine Macuriyes, William 
Goldsmith Borrett, Castle-street, Holborn, and Thomas Hyde, Kirby- 
street, Hatton- garden, London, 

3693. FASTENING, Emile Bazelaire, Rue de la Fidélité, Paris. * 

3700. THRASHING MACHINES, Henry Brinsmead, Ipswich. 

3702. IxpicaTors for ASCERTATNING the Power of —_ = ines, Edward 
Thomas 2, <nock-crescent, Camden-road, London. 

3706. Measurine the Vevocrry of Arr, &c., Francis John Pastorelli, 
Piccadilly, London. —26th October, 1875. 

3717. Fixisuine Woven Fasrics, &e., Ferdinand Rath, Goldsmith-street, 
London.--26th October, 1875. 

3730. Leckixc Screw Bouts, &e., Hugh Carlile, Angel-court, Throgmorton- 
street, London. —27th October, 1875. 

3736. Wueet Tires, Henry Swinnerton Dyer, Westhope —28th October, 
1875. 

3769. ApJusTiInc Sewinc Macuine Neepves, Robert Mothersill, Redcliffe- 
villas, Surbiton. —29th October, 1875. 

3771. Heatine of Furnaces, &c., Henry Edward Newton, Chancery-lane. 
London.—A communication from Jean Antoine Francois Verdié.—29th 
October, 1875. 

3785. Prorectine Inon Surraces, &c., William Robert Lake, South- 
ae aa London. —A communication from Oliver Holden.— 
30th October, 1875. 

3848. Kyitrixc Mac HINERY, William Robert Lake, Southampton-build- 
ings, London.—A communication from Charles James Appleton.—4th 
November, 1875. 

3869. Moror for Sewinc Macuines, &c., William Robert Lake, South- 
ampton-buildings, London.--A communication from George Washington 
Manson. 

3870. Preciprration of Coprer, &c., George Tomlinson Bousfield, Sutton. 
—A communication from the Société Anonyme du Cuivre Frangais.— 
6th November, 1875. 


All persons having an interest in 0; any one of such applications 
should leave sentionion in writing of their objections to such applications 
at poly office of the Commissioners of Patents within twenty-one days of 
as date. of 


List of Specifications S Rniates Coe the week ending 


931, 6d.; 932, 10d.; ay 8d.: 963, 8d.; 996, 8d.; 1039, 10d.; 1049, 6d.: 
1052, 6d.; 1053, 1s.; 1060. 6d.; 1074. 1s. ad; 1077, 8d.; 108%, 84.; 1084, 8d.3 
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ABSTRACTS OF SPECIFICATIONS. 


1112. Ratcwavy Wuerts, R. N. Allen, Hudson, New York, and A. B. 
Pullinan, Chicago, Mlinois. —Dated 2 7th March, 1875. 
The said invention relates to the construction’ of wheels which have a 
— re or outer portion and a body or inner portion of wood or com- 
According to this present invention they combine in a rail- 
ey mat 4 side plates and rings for holding the tire. 
1297. Ramway Wheres, R. N. Allen, Hudson, New York, and A. B. 
Pulliaan, Chicago, IUinois.— Dated 9th April, 1875. 

This said invention relates to wheels for agar , and consists 
in the combination of a peculiarly formed tire with the arms or spokes of 
such wheels. For this purpose the inventors use screw bolts of a staple 
or U shape, which embrace the spokes or arms; or when the form of the 
arms or spokes will permit, they may pass ordinary straight bolts 
through or between the parts of the said arms or spokes. 

1462. Supr.vinc Wartser to Stream Borers, J. Johkason, Lincoln’s-inn- 
‘fields. —Dated 2ist April, 1875. 

This invention relates to "apparatus: to ibe employed for feeding steam 
boilers and similar , 80 as to ensure the level of 
the water being at all times in a normal condition and wholly indepen- 
dent of the control of theengineer. The invention is based on the motion 
of a metallic tube alternately in a warmed and a cooled condition, which 
were is utilised for the opening and closing by suitable mechanism of a 
cock placed between the water reservoir and the steam boiler, for feeding 
and cutting off the supply of water. 

1480. Noste’s anv oTHER ComBInc MACHINES, 7. Whitehead and I, Best, 
Holbeck, York.—Dated 22nd April, 1875. 

These improvements consist In raising the noil in the comb and 
cleaning the outer rows of teeth of a comb after the top or cleaned 
fibre has been drawn from the comb by means of a small roller or 
rollers armed with leather or other , comune wings set at right angles to 
the comb. 

1481. Sream Borers, 
April, 1875. 

The’ object of this invention is to obtain a large heating surface in steam 
boilers, and thereby to effect an economy in the fuel consumed in the 
furnaces of such boilers. — is accomplished by dividing up the water 
space by means of parallel fi 
1482. Brast Fornaces, H. ry Newton, Chancery-lane.—Dated 22nd April, 

1875. 





J. Apperly, Stroud, Gloucestershire.— Dated 22nd 


The invention consists in a combination of an air blast, fires for 
heating the same, tuyeres for the introduction of the blast in a heated 
condition to the blast furnace and ducts between the fire or fires and 
tuyere or tuyeres, whereby the blast and the gaseous products of 
combustion are brought together before reaching the © furnace 
and are causen to pass together into the furnace, so that the heat 
ordinarily wasted from the blast heating fire or fires is utilised in the 
furnace. 

1887. Imrramne Learner, 
Dated 19th May, 1875. 

This invention relates to the production of material in > of 

leather, fabrics, and the like. A mould is first pews | of hie tr tant to be 


imitated by poor over the same a 
of a sob Into this mould is t fey poured a 


id poun eet won ion of with il, 
liquid com: a solution ue glycerine, o or 
- and colouring This fs 


matter. in a veasel 
carried by a framing that is made to travel gee a table on which the 
mould is laid. The roll of fabri 


carries a hoa Toe are 
framing travels ulong and 


compound is poured from the vessel on to 
the mould is made to pass between rollers and over a knife or scrape 


H. Lowenberg, Charlottenburg, Germany.— 








|. power of the engine. 








Another novelty is in prop 
means of a clip-drum or rope-drum, driven by : such ue upon the aed 
plement or machine in connection with a fixed rope or chain anchored at 
eitber mad And nays geting o the oe ? cunstructing a 
tillage implement so that it may ly conve e from a ploughing: 
—— Neto a cultivating or vice cers, by removing or altering the 
angular position of portions of the main framing. 
1590. Trimmivc, W. H. Taylor, Bartwan.—Dated 30th April, 1876. 
The invention consists in the employment of a felted fabric cut into 
strips or other suitable form, and ornamented by tions made 
to any desired pattern, to form a new kind of “re op for 
skirts, petticoats, and other part of female wearing apparel. 


1593. Borrres, A. Brooks, Cainden Town.—Dated 30th April, 1875. 

The object of the invention is to facilitate the flow of Lag in the 
pouring out of the same from bottles and other v t or 
passage from the bottle or vessel is divided into two in the dirpetion of 
its length or it is formed with two parallel a it. These 
divisions may be produced in the stopper which may be formed of any 
suitable material with « packing of cork or other suitable packing around 
it and a screw, and packed or other cover to such passage, so that the 
passage through such stopper may be closed when desired, or these 


passages may be formed in a stopper or cover externally or otherwise 
applied—a ready means of effecting this object is by the application of a 
partition passed in sv as to fit tightly from end to end of the passage. 


yee ee Siac, &. T. Hughes, Chanccry-lane.—Dated 30th April, 


Tuts consists in treating slag with a blast of steam so as to transform it 

into a cotton-like state, which is called silicate cotton. 

1596. Feeptvc Carvixe Enorves, B. 7. Sykes, Huddersfield.—Dated 30th 
April, 1875. 

This invention relates to that class of machinery known as the Evans 
and King’s “feed,” and the object is to effect ter nicety in the 
Reighing of the material and regularity in depositing the same on the 

apron. 
1507. Arraratvs ron Reotmterinc, R. Wappenstein, Islington.—Dated 


30th April, 1875. 
This consists of two boxes, an wu and lower one, divided by a 
perforated division wes fitted wit slides to cover suid perforations, 
Counters denoting “ fare” or “ ’ are placed in the upper box, 
and when the slides pat actuated by hand or connection with a turnstile, 
said counters fall into lower box, thus showing how many persons have 
entered and at what stations. 
1598. Borrves, 7. Sutcliffe, Barnsley, and J. Fewings, Bridport,—Dated 


30th Aprit, 1875. 
The novelty in the bottle consists in Arvrians it with an annular 


indented ring or recess at an ay portion of internal or external surface 
thereof between its base and neck, which forms 3% I on which the 
stopper rests when the contents are being erefrom. The 


stopper is made bobbin-shaped, its flanges being a clean less in 
diameter than the orifice of the bottle formed by the shoulder iu the 
internal construction of the neck. When the stopper is in the bottle an 
india-rubber tube is forced over the same between the flanges to form 
a yielding swell somewhat larger than the orifice of the neck. 


1599. Merers, J. G. Jennings, Lambeth, and A. W. Pocock, 
—Dated 30th April, 1875. 
The improvements relats to meters in which two cylinders are 
~ loyed, with Pewee wi s woking therein, and connected to two cranks on 
chaft enclosed by h cylinders and hoods are cast in readily 
fusible metal moulds, and an a ment of meter to allow of this heing 
done is described. There is also described an arrangement for gi 
motion to the stering index from the crank shaft; also a means 
making a tight joint between the eccentric and the Valve to which it 
gives motion ; also lining the cylinders and bearings with tubes of hard 


West minster 


metal ; an arrangement for packing the pistons and for preventing 
water passing along shaft in Te bearings. 
3008. RS tre Rarts, @. F. Parratt, Wilton-street.—Dated 30th April, 


The « Object of this invention is to improve the construction of life-rafts, 
snch as are described in the specification of patents, No. 2592, in the year 
1853, and No. 469, in the year 1873. 

1601. Woop Movtpryc Macuinves, J. F. Winkler and A, A, Zeidler, 
Berlin. —Dated 30th April, 1875, 

Several tools are used, each cutting its part of the moulding, some of 
the tool og receiving motion enawies if required for conical parts of 
the moul 
1602. Prixtivc Macuivery, 

Dated 30th April, 1875. 

The invention ot improvements in 
improvements in the construction of platen printing machines, whereby 
positive mechanical motions, as far as ble, are imparted to the 
various working parts of the machine instead of emplo: aN 
heretofore for effecting some of the motion. By this means 
are enabled to construct a more effective and substantial 1 machine than 
those heretofore employed. 
sone. Furnaces, J. Howard and E. T. Bouajfield, Bedford.—Dated 30th 


\pril, 1875. 

The object of the present invention is to 9; w a large quantit; 
of metal at once instead of melting the same quditesent to bring i 4 
to a molten state, so that it may be run off like iron from a rever! 
furnace. 

1604. Rep Sutrenipe or Mercury, 4. M. Clark, Chancerytane.—Dated 
30th April, 1875, 

The invention consists in facturing of mercury by 
dissolving without the aid of heat, and whilst from the 
of light, either the binoxides of mercury or the salts of the binoxide of 
mercury in a soluble hyposulphite, the precipitate obtained pew 
gradually raised in temperature in order to deposit the sulphide o 
mercury. 

1605. Feepine Apraratus ror Tarasurnc Macuines, R. R. Holden, 
Barton, and J. P. Fison, Tevershaw.—Dated 30th April, 1875. 

This invention consists in the employment, in combination with an 
endless sheet or belt for feeding the sheaves, of a drum provided with 
prongs and driven at a slower speed, so as to spread the same evenly and 
insure a uniform continuous feed; a number of fixed prongs are also 
provided on the casing for the same purpose. 

1606. Macnives anp Banp ror Brxpivo Grain, €. L. Travis, Minnempolia, 
Minnesota.— Dated 30th April, 1875. 

The invention consists, First, in providing the be table with a 
receptacle or passage way for holding the prepared bands and passing 
them to the compressing and binding = ty Secondly, in a novel con- 
struction of the compressing slides, whereby they are made automatically 
to 4 up the prepared bands and to pass them around the bundles ; 


W. C. Kritch and A. Greenwood, Leals.— 
ting machinery relates to various 


Inbid 











irdly, in a novel construction of the com: devices, whereby they 
are pean not only to pass the were anemne we the bundle, bu but also to unite 
the ends thereof oes a tpt in a novel arrange- 
ment of the binding table with the a pla a -. main frame, 
whereby the required relative freedom of 
form is sec without interfering with the workin oe the 
binding table thereto; Fifthly, in the bands 
made of wood and adapted for use in binding ees: and, 1 a in 
certain details of construction of the arrang' t of the 





operating mechanism actuating the binding redewy 

1608. Carsutinc Borries, A. Martin, Newman-street, Oxford-street.— 
Pan lst May, 1875. 

rinciple employed. is based upon an india-rubber or flexible ring 
being ine tecooel d in a tube ; the tube acts on a pivot moved by hand or foot, 
and the neck of the article to be capsuled coming in contact with the 

by simple pressure the article is perfectly capsuled, whether plainly 

corked, or fastened with wire or other material. 

1609. Covuntixc anv Reoisterinc THE Time Occurizp, THE Distance 
TRAVELLED, AND THE Fares in CABS AND OTHER VEHICLES, F. W. 
Nedier, Berlin, Prussia.— Dated 1st May, 1875. 

The counter is actuated by a cam on -wheel. It indicates 
the fares, the distance travelled by the passenger, and the total amount 
of fares paid. 
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1610. Seems Macuines, N. Wilson, High Holborn.—Dated lst May, 


mis ‘invention relates to pelg: m9= improved ponents Ra ba 
wheels an ving aj for sewing machines, 
Ses feed of sewing machines of the Wheeler and 


1611. Guarpixne p+ Lockine oo & , ieee Soteghal-eives, and 
Da 


Thie i tion relates to sis Bis ily facing points 
inven’ wa: 
by means of a and tesking : 


between the rails in 


= #6 - ts an connected tp thom so that as they are 
tat + nay” Micke of iain ato the ight fond The 

asa w a 

block or ard directing the whe and the bolting a! 

ratus may be connected toa switch It ts to bolt 

block by a latch worked by a lever mounted on the point lever. 


ee. es Cuains, Brakes, B. Stevens, Torquay.—Dated 1st May, 


ee . BR rods or bars jointed 
the shape of a V, heueees Eee is placed 
roller, over which 
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1614 Batt Castors, J. Kedder, Plaistow.—Dated 1st May, 187! 
This invention relates to what are 
for locomotive 


E 
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1616. Borriive Liquins, J. Edwards, Strand.—Dated 1st May, 1875, 
This relates to the ae, See 2 liquids with internal 

by means of Ses which on reversing the bottles causes the 
said st d against the mouth or nozzle. 

ag Wann, J J. Ashworth and G. Ashworth, Pendleton.—Dated 1st 








ends 
pad pF ap me rly ane HF and a second roller. The warp 
sists of a centre shaft, and of seven or other convenient number of 


1620. Antiive Brack, A. M. Clark, lane.—Dated lst May, a. 
frm spake or rede fo etn pron, So First, in 
and for the manu- 


aS aos 


=. isto H. J. Ramond and A, yore -street. —Dated 1st 
The 1 
the case is closed with the exception of two circular holes 

= at ty} T extremity of the oval, which pass downwards to the bottom 

the case. In the central portion of the interior of the case are in- 
eee a Sabie of Giese each having portions of its circumference cut 
away. The discs are placed one co A the other, and e alternate 
disc is prevented from t 
recesses in the sides of the case ; 
the key, so as either to 





cause portions of cit ce 
notches in the limbe ofthe staple, abd so retain the staple and vent it 
from being withdrawn. The key is inserted through a in centre 


of the bottom of the case. 

18. Bang Straps asp Picxinc Arms, 8S. Roberts and &. Roberts. 
I aang eater or other material straps or “‘ picking 4 
n or c or arms 

serial staples orden the jecting ob es 

the mat staples or ‘‘ den 

afterwards fasten tent fastened or down Pon the back of the strap to hold the 

er. 
Locomotive Exaines, 7. Gratton and J. Beal, Ambergate.—Dated 

yee 1875. 
g friction wheels instead of outside cranks, crank boss wheels, and 
connecting or nide rods for transmitting rotary motion from the dcving 


1625. Fitrertne anp Deoporisina SewaGe, 7. Pape, Nottingham.—Dated 
ord May, 5. 

The chief features of the invention consist in a machine being placed 
horizontally on a shaft driven by steam power, and when once set in 
motion the apparatus is self-acting and never need stop except for repairs. 
1626. Gas beet pa R. W. Rhames, Tinahely. —Dated 3rd aay 1875, 

This pr the 
fo orap f= mes 


wi 
through which the ga hae fo Tan The regulation is effected 
the cy’ more or less into a socket so as to cover more or 








The water of Sidi: iediae caaaiaihe sania 
eo a ture below a red heat, then the heat is raised and the process is 
continued as in the first part of the invention. 

1643. Garuerinc anp Binpixo ra Crops, G. EB. Brown, Ampthill, 


—Dated 3rd May, 1 5. 
to tion the cut crop whilst still 
upright Sardomhees Ghemaet anaed cote Gabe tr , then a 
band is put around the sheaf so brought together by arms, and the a 
man completes the fas' ¥ ge 2 away the sheaf, and causes another 
collection of the cut crop to take place. 

aes Froatina Garments, P. Boyton, New York.—Dated 4th May, 


The invention consists in means of a watertight joint between 
the tunic and pantaloons, and also of relie the head ead of the wearer 
from close p and t of jiece and facilitating 
the sense of hearing. The invention also consists in combin 
paddle propelling apparatus with an air inflated garment of 
cose Braxes, F. J. Money, Brighton.—Dated 4th May, 1875. 
Bn ys is used either to put on or to take off continuous brakes, 
may be desired, such water-pressure being derived directly from the 
locsmnstive boiler without any intermediate machinery. 
1008. os Power, R. H. Courtenay, Clapham Junction.—Dated 4th 
In invention steam power is economically produced by high and 











low-pressure steam generated or ”- | through the gy of 
a su steam vo Pein “Ime 4 
heat is fod by the action of the steam ton ever, by which the 


regula’ 
supply of gas or fuel is increased or diminished. 
1007, \ amen L. Jacod and J. Brown, Birmingham.—Dated 4th May, 


This invention consists of a self-acting fastening for solitaires and like 





1648. Mou ps, C. Randolph, Ce Pes 4th May, 1875. 

tal annular table or slide fitted to 
separate boxes without top or bottom, 
and fit on and over piston blocks fixed upon the annular slide. Each 
hich d on the flat top of the mould 
and forces the mould down over the fixed piston block. After the 
onwards and under a second stamper, 
presses the m still further down, the brick or block a 

aes 4 as it were, lifted out of its mould into a recess in the secon 


1649. Cuan Arms For Looms, J. Booth and J. Banks, Oswaldtvistle.— 
Dated 4th May, 1875. 

The improved crank arms consist principally of an external endless 
strap of metal inclosing two blocks or filling pieces which nearly 
meet at or near the centre, brasses or g pieces being provided at 
ach end. 

1650. Pxeumatic Looms, C. Richardson, Graccchurch-street, and W. H. 
Beck, Cannon-street. —Dated 4th May, 1875. 

The invention consists in the employment ‘of certain arrangements of a 
retaining latch and releasing mechanism so arranged that the latch shall 
by the direct action thereon of a spri << of the buffer or of both, 








lock the shuttle in the a - it therein until the 
proper time arrives for its li vo oo m m bein —_— 
or restrained until then b by frictional ~~ “fovea resistance or by a tri 


until the pressure of air behind the shuttle becomes strong enoug > 
overcome the frictional or spring resistance, or to liberate the trigger 
taining the mechanism, when the shuttle will be free to leave 
other retaining 


the box without an 5 he t from swell or 
y impedimen’ springs 





1661 S61 Fine-nan, @. Dyer, Great Vine-street.—Dated 4th May, 1875. 
oe oe the breadth, inclination, and pitch of the 
m..: at an angle of 45 deg. more or less’ for effectually enclosing the 
fuel in grates, and the backs or coal sa:ers are hollow and triangular- 
shaped, with K.-S ar dang to admit air to the fuel on all sides when 


—- pene Apparatus, J. R. Harper, Clerkenwell.—Dated 4th May, 


This invention relates to. improvements in ap tus of the character 
—- in the for ich letters ~ were 
applied for by Re Rebert James Lee, dated 5th erent, 1872, se moi 

emen inhaling a a le for mi 
Solan, Guo teeture of tee tapeotetents ae 
safety w with a spun or stamped metal cover of pe meng Bn 
a oo threaded serew being formed thereon, by which means the cover 

be readily removed or re toe when required, or the cover may be 
socured by projections ame fixed like an aes man-hole Pinte 

desired. ccording to another * part of these improvements 

the interior jet pipe is fred or = pane 


dtoa =o = the 
air pipe - as to pay we we eget for cl 
of these im 














slits. The provisional specification also d the ploy 

spherical ber screwed on over the gauge ; this 

ber receives the gas as OF may thew slits, and it is provided with 

a lava tip or other burner. 

1628. Braxes,G. A. Robinson, Stockport, and W. J. Kendall, Heaton Norris. 
Re net apne ree 


The invention consists me of oe, La sper oder 
of each end are a . a og ty ome he spring ; 
the centre of each of srek te mended, a ‘ch is connected to 


9 bes haadiotataiedas 2 ast eae carr: in suitable 
ito of this shaft levers are fastened in sheet boriaoated 
sae ape ecnnested ty vested we ae Oe ers 
of toggle joints placed below between the wheels, and pd hw 
which — are are _- a a... H 
wheels omega ore described saael ob cas 

the centre pair 


1629. Kxirrep Fa T. Coltman, Leicester.—Dated 3rd May, 1875. 
itor soteaicned circular 


S 


The inventor forms goods on a straight frame having 

two sone of Sas Sees Se ee ees 

at each selvage by means 2 ee oe ; and 

ners 0 ee eae» ee gene oat 

cy! ; said apparatus SS eS a oe specifi- 

cation of a patent granted to on January 7th, 1870, No. 62, sealed 
iy, 1 


1630. Tine Fastewrxos, 8. Carlton, New Swindon.—. 8rd ‘ 
A “ key-ring ” inserted between the tire and the rim of the wheel and 


1631. Free-crates, & Russell ater DS ush.—Dated 3rd May, 1875. 

The features of novelty which constitute this invention 
contrivances by which draught in an open fire-grate may when de- 
sired be instantly d dd ds, whereb intensi 





ye 
[os both the intensity and 
unchanged 


amount of fire ma; or continue 
t  withont rare at pears oro 


out the day or 
1632. Cutorine, H. Deacon, Widnes.—Dated 3rd May, 187d. 

The essential po on of this invention consists in the apy ens in 
what ’s chlorine process of the residue of burnt or 
calcined rien or wpreta of irony auch renidues being the i 

copper contained therein, being 

od qubethe and eathee Oth either by means of water or by means of an 
acidulated solution. 

608 Hoveme Grates, H. B. Newton, Chancery-lane.—Dated 3rd May, 


This invention relates to a novel form of movable yee pe meen | 
The 


the fuel in fi grate is made in one piece, and is moun 
on an axle, w art haere a war get herr Saved seg-mde !peeg 
of hand lever As the grate may thus be turned on its 


‘tre of motion, a sufficient inclination may be given tof, when 
to cuuco the foal, ptt coal, which io phased thereon to be disc 
it has been converted into coke, in which new form it may be employed 
for various useful purposes. 


1635. Formino Discs, F. H. Varley, Highbury.—Dated 3rd May, 1875. 
comatets’ in fomiag a channel rs 


_tth 


Ma SE 
a es . Ini 

channel or these channels eS. 
io introduced, and by duly moving the plates, division into the requisite 


discs or forms is effected. 
1688. SvuLrnuric Annyprive, BE. Sonstadt, idan: 3rd 


, 1875. 
This tion consists, po = sea 
magnesiim for Pe ody fori mapa ec ine a vette 
y employed in ‘manufacturing or obtain y' 7 mites 


At about 
driven off and may be condensed in the usual manner. This invention 
consists, Secondly, in using ordinary magnesium sulphate for the same 





2 heweg bd, the external nal jt or 


vi mothed of ai afd aE a 
y combining it with w: or other nen- 





1660. Szarts, C. P. N. Weatherby, New York.—Dated 4th May, 1875. 

This invention relates to forming the backs and seats of chairs, sof 
couches and other furniture, from two or more sheets of paper or 
board and cloth, or wood veneers, or of any twoor more of these mate. 
rials bined and glued together to form a and easy seat with an 
— particularly when they are shaped to fit the 





uman 
1061, Excavarino Apparatus, T. Williamson, Glasgow.—Dated 4th May, 


ae ae the spades or diggers to an open 
Sian ter eciehd am tamaet ys Cartan te me 
an inner arm con: le snugs on 
lower end of An ge the topof which the Be teached : 
of the cen might be attached by short toggle 


uivalent angled arms. In the f arrangements the 
Soe is closed and lifted by one chain a to the top of the 
central rod and lowered and opened by another chain ; but under another 
d by a single main ae lower- 
i : winding chain attached to the top of a sliding sleeve or et locking 
working on the top end of the short red for closing and pn = the 
excavator closed, 7 ocking into or below notches in it 
and links A springs, by lowering the sai Saab ae Sain — 
—— sli rod, whic slackens the outer double inks which are jointed 
to e upper part of the u sliding rod ; so that when the locking bars 
the whole is opened phe lowered by these links and the 





are 
said main 
1662. Waren-cLosers, P. Buchan, Glasgow.—Dated 4th May, 1875. 
ae ‘alias toe of this aie col m coating the 
ane water-closets (as they have’ been 
hitherto coated ont 1. es “ini side eule) with tin tin, lead, or a mixture of these 
metals, or galvan zine, which coating of these pans will make 
them last twice thet time oat have done hitherto, 
1663. Privtixc Puotocnromatic Imaces, J. H. Johnson, Lincoln's-inn* 


rT +“ 





invention relates to a process for the p' 
multicoluured photographic images in any required fd 7 from 
plates obtained either by the camera obscura or by contact in such a 
manner that eendl cies saan images are the result of the action of 
a adap Soa ay sapanon the purpose and without their 
lobed og edhe Be the pencil or brusb, 
teen, pcan Fastener, J. G. Butler, Baling.—Dated 4th May, 1875. 

The invention com two forms of fastener both constructed 
metal wire. The one form when bent up forms a figure of ©, while in the 
other form the wire is made with a leop at the middle, and ‘its ends pro- 
jecting on either side. 

1665. Ceitivos, R. W. Hitchins, Stoke Newington.—Dated 4th May, 1875. 

The foundation of the ceiling is made in slabs or sheets composed of 
two layers of plaster or cement, with a sheet of canvas or other open 
woven fabric between them. The edges of the slabs or sheets are 
stiffened with laths on two sides, and are bevelled to lap joint with A. 


1666. CommounicaTine BeTWweEw RaiLway Trains ano Stations, J. L. 
Vispe and A. F. H. Nisbeth, Piccadilly.—Dated 5th pov. 1875. . 

The features of novelty of this invention consist in connecting each 
station by a main wire attached to the telegra; ph or in other suitable 
position. This wire is furnished at suita to 
which are attached a number of small waves a 
the said main wire communicates with a transmitting and receiving 
apparatus at each station, and is connected with a bat The loco- 
motive — is also furnished with a batte: ond transmitting and 

receiving apparatus, to which is attached a projecting piece in such a 
position that when the oe passes one of - he projecting arma aforesaid 
contact will take p! ion 
engine and the ation, thereby showing the alien of the said cngine 
on the line, and allowing messages to be sent to aud from the stations to 
the engine "driver. 

1007. * cond Grease, J. Hopkinson, Bratford.—Dated Sth May, 





ct thee to be purified the inventor makes a lime or insoluble soap 
es out the impure fat with a suitable solvent ; he prefers 
under or otherwise; the same is — 
Seine serpceed webct leaving the im 
fat in the still; she fatty acids distilled are decomposed by means 
: he prefers BYrochloric “which Hberates the fatty acids from the 
lime base, 


1668. Reorsterwo THE Speep or Macnixery, M. A. Wier, Abchurch- 
lane.—Dated 5th May, 1875. 


The invention consists in the use of a reci ig air pump set in 
motion by the machinery or other object o hich She is to be 
indi The valves of suc: —= are arranged so as not to 
be air-tight, whereby the usual lief valve is obviated and 
friction and wear and tear redu: In peo son with the tubes uniting 
the aforesaid pump to the indicatin eqppeaie cent © 68 em head 

lows or an open-mouthed 


re a flexible chamber or bel 
inverted in a cistern of liquid to neutralise more or less the os 
recij an eee. The indicating instru- 
re chamber po STL 
= — ponte contains a flexible air pane gy a 
tube to e aforesai or to an exhausting appara‘ 
chamber is filled with liquid, and the —— or contraction of the 
— chamber therein by the action 
the liquid to rise er fall in 


a tending wrth ie L : cvmeemiedl 





rau a this a may be vs 
and ot! vapours for inhaling purposes, or 
oul on ited a vapour baths, or for disinfecting and ventilating 
by exhausting or discharging air from rooms, ships’ holds, or 


1653. Hanpies ror Teapots, M. J. Hart, Birmingham.—Dated 4th May, 


5. 

This invention relates to the cast metal handles of teapots and other 
like vessels. Cups or thimbles raised from page an pedageny ren 
rivet driven through a hole in the bottom or each said ry Sn ee, 
the head ef the rivet being inside the cup or thimble, and k pro- 
jecting outwards through the bottom of the cup or thimble. The shanks 
of the said rivets are screwed or jagged, and the metal handle is cast on 
to the said shanks and close Ao badang bottom of each eup or thimble. 


The handle is then attached to the teapot or other Nyy ie Fanny | _ 
ee ee A... thimble to the said vessel. A 
parts of this inven’ the said cups or thimbles are used hawt the 


said rivets, or seamless ferules cut from drawn tubes are used in place of 
the said raised cups or thimbles. 


a ona te A. C. Henderson, Southampton-buildings.—Dated 

The ohh ery herein referred to when set in motion by a slight force 
increases and multiplies this power, which can be w in agricul- 
tural and industrial such for instance as , mowing, 
poh sap 9 Pome nora : Mt nated 7 — 
am: 0 tillage @ U8 CO! a frame 
SEekasdieieens ‘on elther side with a set of toothed 


this movement is returned by chain wheels and mounted on a 
lower axis, is suchwise that one set of wheels turns —_ than another 
wer. Pinions communicate m tow keyed 


1665. Arraratus ror ConTaintno Compressep Gases, R. §M. Cafall, 


Fleet-street —Dated 4th by 1875. 

Liquefied carbonic acid gas is in a vessel fitted with a nozzle with 
one or more taps. alge ome a fire the taps are turned and the vessels 
thrown into room, when the escaping gas extinguishes the fire. 
as eel THE MerricaL System, J. Level, Paris.—Dated 4th May, 

1 


This consists of an arrangement of graduated cubic vessels and solid 

cubes for the purpose of the metrical system and the relations 

existing between weights and measures. 

1658. Biowers, R. R. Gubbins, Kennington-road.—Dated 4th May, 1875. 
Pay relates to an form of a 


4th May, 1875. 

invention relates to a novel mede of an atus for forming the 
ne as at Sones an woe i tareotrpe cor In 
carrying out the invention two horizontal m —s joyed, 
around each of which is nat of ceed eeten te Oe rm of 
punches. These metal ae ble of turning in 
guides which also serve as are marked lettere and cleus 

fuldes which aan serve as als dare mar 





mat vari distances from the pamp) are provided 
oe in their As an 
ive oe a wep an exhaus' proposed, consisting 
ot sternatve for pump an eshanatng pa arm connected to a hollow 
spindle | communicating with the indicator, the hollow spindle being 
re d by the hinery or other object of which the speed is to be 
ascertained. The centrifugal force = 7 the bellows and 
or omg — iS reted As an al tive of liquid indicator an 
ndex indica such index by flexible 
chambers or tellows nto penis air is aiies the pump. The motions 
of Ge Seinen wey Se nee o ly on a moving sheet of 
paper in the manner well understood, 
1608. +. Ciotn, W. H. Hacking and T. Hacking, Bury.—Dated 5th 
ay, 
In - of the usual round bush or block fitting into a circular recess 
in the loom side, S Sania sar oes 
fitting into a square recess In Se — instead 


striker or loose tongu’ 
tan the pic’ shaft tongue one io way ri the ion, “ fold: 
the the 4 alternately a 
each si ey 








use a cam, which draws down the table 
also employ a = of draw rollers driven at a variable 
speed, os ‘draw the cloth as required. 
1m, poems Borer Prvos, 7. J. Smith, North Bow.—Dated 7th May, 


The specification of this invention describes a plug to be screwed into 
the top of the fire tube, formed of a metal with a slanting tube 
through it, the said —_ perforated with holes filled up with soft 
fusible metal. plug f formed with ddme-shaped perforated ; 
said perforations Seten filled up with soft fusible metal, w’ soft metal 
also covers the whole top of the plug as a cap. 
1671. Lace, 7. Wallis, Manchester.—Dated 5th May, 1875. 

The invention relates to that class of lace in which thé warp and weft 


are united by | the one around the other by means of needles. For 
this meen g of ca’ the guide bar to be shogged a distance of 
om, 3 Bad istance of are op wees ae, Way” 

ie ordinary 


greater vari ‘effect is obtained by means of 
pickers mm A = stop the traverse of the various threads as desired. 
1674. Savery Lamps, M. I. Landau, Goulston-square.—Dated 5th May, 


187& 

Air is sdmitted through an air Non nae ty Bad through in the 

oie bottom:  erengements ahd fe 

supplem: 8. e 

car bee Air orifices are formed in the 

a closes the orifices and air 

ly to and through the current to be 

arrangement for on the flame of wicks by 

wcting on an the end opposite to the combustion ¢ end is described, and this 
may be applied to extinguishing plates for gas flames. 

1675. lg 4 Rauways, 4. V. Newton, Chancery-lane, London.—Dated 


, 1875. 
The invention consists in the why | in the construction of such sented 





Aring cap or ferule 


the g 
tf fp —1—y 


street railways, of a novel system of arches su’ sens eS 
street on suitable foundations, oop abeaae 
the said arches 


eat momen 


velocity instead <I = 
upon a piston w! ig a 
1678. Securinc Tires upon [Ron WHEELS, W. Stroudley, Brighton.— 


Dated 5th May, 1875, 
The novelty of the invention consists in securing tires upon iron 
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Is by means of clip rings which are placed in a groove formed by an 
pea son om ion of the tire, and so a that when the said ring 
is fixed therein by means of a s2cure or pecking sing, the clip is 
foreed against the surface of the tire and wheel, which are both provided 
with shoulders either square or bevelled in form. 

1679. Srootinc Macuuyes, T. A. Mathewson, Pawtucket, Rhode Island, 
Dated ‘th May, 1875. 

This invention relates to the arrangement of a cone supported by a 
pawl on a screw having a saw-toothed sectioned thread in a vertical 
yosition and supporting a thread carrier, so that the said carrier is raised 
By the cone vat ieee not revolve with the same when the latter is in 
contact with the bobbin, and the adjustable cylindrical case for holding 
the bobbin, and a weighted tension bar, by which a uniform but elastic 
tension is maintained on the thread. 

1680. AatirictaL Foret, J. Deere, Brighton, - Dated 5th May, 1875, | 

The fuel is composed of coal, lime, clay, gypsum, or copperas, mixed 
with a gelatinous solution. 

1681. Hyrpravtic Cranes, J. Boetius, Plaistow.— Dated 5th M+, 1575, 

This provisional _ mmm ny describes carrying both ends the lifting 
chain of hydraulic chains over pulleys upon the jib or arm. When the 
full power of the crane is te be used, both ends of the chain are to be 
attached to the load, but if half power is required one end only of the 
chain is attached to the load and the other ¢o a fixed eye. 

1684. Taxinc-orr Apparatus ror Printinc Macnixes, &. W. Roxby 
aud T. Walker, Leeds.—Dated 6th May, 1875. 

This invention relates to taking off the sheets of paper from the print- 
ing cylinder as they are pritfted, and laying them in a pile at the end of 
the machine. For this purpose a set of oscillating grippers is used, which 
grippers open to receive the printed om pe and close on the paper taking it 

er; these 





from the grippers of the large cylin rs having hold of the 
paper carry it away on to tapes running on tape pulleys, actuated by too 
segments, until it is brought-over the flyers. The whole atus is 80 


arranged that the slightest variation in the cylinder uces a cor- 

responding variation in the position of the grippers, tapes, and pulleys. 

1685. Now-conpvuctixe Compositioss, H. Leadbetter, Homerton.— Dated 6th 
May, 1875. 

This invention consists of a von-conducting composition composed of 
the following ingredients ground and well mixed together in or about the 
proportions given :—Cowdung, 4 parts by weight ; clay, 2 parts ; wood 
fibre, 2 parts; animal or vegetable fibrous substances or wool or hair, 
1 part. This composition, after having been applied and allowed to dry, 
is coated with a wash consisting of alum, or of fatty matter, quick lime, 
and water to protect the said non-conducting composition from the action 
of the atmosphere. 

1698. Cover ror Warter-ciosets, M. A. Pop), Priajke, St. Petersburgh. 
—Dated 6th May, 1875. 

The invention consists in the use of a ventilating lid or cover placed 
over the orifice through which the gases or emanations would escape, such 
vover consisting of a cylinder with a top and bottom of wire network or 
grating. The space in the cylinder between the said top and bottom is 
filled with charcoal, and the gases before escaping must pass through the 
eylinder containing the chareoal, whereby they are disinfect and 
deodorised. The rim of the cylinder is adapted to shut down intoa 
groove surrounding the orifice in the seat, such groove being partially 
filled with fine sand, wheney the escape of gases between the lid or 
cover and the seat is prevent 
1608. Arcu anp Rake ror Furnaces, B. Newbold, Nottinghaw.—Dated 

7th May, 1875. 

This improved arch may be constructed of wrought iron, fire-clay, wire- 
work, masonry, or brickwork. When made of iron or hre-clay, it may be 
made in secticns of various lengths, and these sections may be divided 
again longitudinally. It consists of a perforated under arch or plate and 
an upper arch or plate which is not perforated, a space being left between 
them ; and it may be fitted with perforated ends. When movable the 
inventor — the said arch to existing furnaces by introducing at each 
side a bar having a longitudinal groove in its upper surface, in which 
groove the bottom of the said arch rests, or a longitudinal bar fastened 
either on the inner sides of the arch itself or on the extreme back and 
front of the furnace, and on this bar is a slide fastened to a piece of iron 
running across the furnace and entire length of the furnace or arch, 
attached to a ring or handle outside the furnace, thus allowing of clean- 
ing or raking the furnace bare without opening the furnace door. This 
arch, when inverted and placed under the fire, will also act as a receiver 
of the cinders. When constructed of brickwork or masonry and built 
over the furnace, the inventor provides for the egress of the heat by 
forming elbow-shaped apertures in the said brickwork or masonry. 
1702. Grixnpixnc Meratiic Surraces, J. B. Handyside, Glasgow.—Dated 

Th May, 1875, 

This invention relates to the grinding of metallic surfaces by means of | 
emery wheels, and comprises improved modifications and arrangements 
of machine tools. The emery siceahe are made up of flat rings of con- 
solidated emery,’and separated by sheets or washers of cardboard or 
similar material. The grinding details are arranged—in one machine 
with turning lathe details ; in a second for finishing band pulleys ; in a 
third for grinding large flat surfaces ; in a fourth for grinding two sets of 
articles simultaneously ; in a fifth for grinding conoidal scroll drums and | 
other special forms ; in a sixth for grinding shearing machine knives ; in | 
a seventh for finishing axle bushes; in an eighth for finishing smvothing 
irons and other poe articles fixed on an annular slide ; in a ninth for 
grinding axle-box guides; in a tenth for finishing the teeth of gear 
wheels ; and in an eleventh for grinding conical points. 

1707. Neepues, D. Oppenheimer, Watling-street.— Dated Tth May, 1875. 

This applies to the manufacture of needles having a threading slot frem 
the eye to the nearest end. A cutting punch is combined with a fixed 
die, holder, and moving die so as to cut the slot and shape the slotted 
end at one operation. A spring helps the moving die to rectify displace- 
ment of part of the slotted portion. Greove dies form curved or si 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—not a little 
surprise was expressed that more of the 10,000 ironworkers who 
are believed to be out of employment in the North of Englend, 
should not have made their way into this district. few 
continue to arrive, but no more than when the subject was last 
mentioned in this place do they exhibit any inclination to settle 
diligently to work. Dissatisfaction was manifested that at a 
time when so many ironworkers are out of employment, not only 
in the North of England, but likewise in South Wales, and in 
Scotland, where alowerscale of wages is in every case being paid than 
in South Staffordshire, masters here should have to give so high a 
oo for puddling as 9s. 6d. Masters pointed out that in South 

Wales the men are working at as low as 5s. 6d., and that in the 
North they are obtaining 6d. less than in Staffordshire. It is, 
however, considered unlikely that it will be necessary long to con- 
tinue to pay 9s, 6d. here, seeing that the North of England 
masters have given their men notice for a drop of 1s. 6d. in 
puddling, and of 15 per cent. in millmen’s wages. If this full 
reduction should not ultimately be secured by the Northern trade, 
it is believed that certainly the larger proportion of it will be 
possible. In that event it is thought likely that ironworkers’ 
wages will proportionately fall. 

these considerations are leading to hesitancy on the part of 
buyers as to the future of quotations. Men of wide experience 
cannot yet bring themselves to believe that the lowest prices have 
been touched. Hence, they decline to recommend their foreign 
— to a orders, and will not exercise the power 
whic ey possess of purchasing on customers’ account upon 
authority given to buy B ine they think that rates have t hed 


concede lower prices, and with exception that outside lots of 
low class iron are offering at prices under current values, there has 
been no material change in quotations. They are, however, still 
low, No. 3 Middlesbrough foundry iron being quoted at 
51s, 9d. per ton, and forge qualities at about 1s, per'ton less. Lan- 
cashire makers complain that they are altogether shat out of the 
market by the low prices at which Lincolnshire 
Yorkshire irons are offered in this district. They do not seem, 
however, dis; to meet the competition by Sarat and 
gates which remain at about 62s. 6d. for No. 3 f 
per ton for No. 4 forge, delivered in the Manchester district, 

and the old orders, which are keeping about half their plant going, 
are being gradually worked off, with comparatively few new ones 
coming in to take their jJace. In the finished trade there is 
no very material change to notice. The market continues dull, 
and prices are about the same as those last given, ordinary Lanca- 
shire bars delivered being quoted at £7 17s. 6d. to £8 per ton. 

F proprietors in the Warrington district are reported to be 
tolerably well off for work at present, but in other districts there 
is a less satisfactory state of things. Founders, engineers, and 


machinists are also slack, aud are chiefly engaged working off old 
orders. 
All descriptions of round coal su‘table for house con- 


tinue to meet with a good demand at full prices in the che ster 
market, and some of the large firms are getting so far in arrear with 
their deliveries that instructions have been issued to —_ 
not to book orders at present. Th: best qualities are decidedly 
scarce and stiffer in price, and with the increased demand thus thrown 
upon the lower class round coal, the better sorts of furnace fuel 
and burgy are being sold freely in the market for common house 
fire purposes. The burgy trade itself, however, is quiet, 
common sorts, which cannot be placed in the market for d 
, are being pushed at low prices. Supplies of slack in the 
et continue to increase beyond the deriand, and, as there is 








bottom. With the turn of the year it is considered more than 
probable that — will be cheaper, by reason of domestic require- 
ments havi n largely satisfied. is of itself shopld not be 
sufficient to bring about a sensible reduction in prevailing quota- 
tions; but the lower prices which seem to be impending in the North 
of England and: Wales, combine to encourage buyers in their 
attitude of resistance, inasmuch as it will be impossible for this 
district to manifest «n indifference to what may be taking place in 
districts which become increasingly competitive every year. 
At the same time it must not be forgotten, that for the present we 
are here ho ding our own against all rivals. The direct contrast of 
the condition of things in this district as comp red with that in the 
two great ironmaking centres mentioned is simply remarkable, and 
is accounted for only by the fact that in the immediate neighbour- 
hood of the mills and forges of South Staffordshire are iron-using 
concerns which are both numerous and of considerable magnitude. 

The ironmasters whose mills and forges are, as a rule, mainly 

occupied in supplying the requirements of the varied branches of 
the hardware trades, continue to find steady employment for their 
machinery and their workpeople. There is no abatement in the 
pressure for iron hardwares both wrought and cast, nor is there 
any falling off in the demand for galvanised sheets. The activity 
at the factories is almost without parallel, and though, by increas- 
ing the number of manufactories in some instances and by erecting 
new ones in others, there is much preparation just now to meet the 
future inquiry, yet it is unlikely that the productive capabilities of 
the factories will thereby have got beyond the needs of the leading 
markets. 
_ The sheetmakers are those of the ironmasters who are benefited 
in the largest degree by this activity. They are making for those 
who manipulate the sheets at home, and are likewise sendi 
sheets direct to foreign stores; and the demand from our colon 
storekeeper in particular is as great as ever. Strips and rods 
and the s sizes of merchant iron generally are all in fair 
inquiry, and the standard boiler plate makers have not much 
cause for complaint. More could be done by the producers of third- 
class plates and angles of the kind mostly used in the yards of the 
engineers, in bridge and girder building, and in gasometer making. 
Indeed, they are these branches which, it will be remembered, con- 
sume the heaviest quantities of iron at home in which the prevail- 
ing quietude in the demand is mostly felt. In other than the 
lighter departments the prospects in the next few months are de- 
clared to be less promising than for some time past, and the orders 
on the books to be undergoing steady clearance. 

Under these circumstances the market could not do more than 
uphold former quotations. Tightness is mostly seen in the prices 
which are asked by the best sheet firms; but in other than small 
quantities required for immediate consumption I cannot learn that 
the rates which some makers of this description of iron desire to 
establish are being given. 





slots. An actuating cum and spring are combined with the plunger 
carrying the cutting puncher. 


1719. Lysucatine Evecrric Tececrarn Wires, F. W. Bwen, Munchester, 
and G. F. James, Salford.—Dated 8th May, 1875. 

This invention consists in the use of ground glass, fine sand, or other 
powder p ‘ing non-conducting properties, for insulating electric tele- 
graph wires. In carrying the invention into operation the inventors 
employ acircular braiding machine, with a hopper and guide for the yarns 
forming the core. 

1724. Sucar, A. Manbré, Surrey.— Dated 8th May, 1875. 

This invention has for its object improvements in the manufacture of 
glucose sugar for brewing purposes. The inventor found that by mixing 
a portion of cane sugar with a portion of glucose sugar, and by subjecting 
the mixture to the action of heat and in a vacuum, he is able to produce 
a new kind of sugar, which he calls a “specialité sugar,” for making 
beer, possessing all the properties required for producing bitter, India, 
and other pale ales, common beer, stout, and porter of the finest and 
purest quality, possessing great fulness and great delicacy of flavour. 











SoutH KENSINGTON MusEvuM.— Visitors during the week ending 
Nov. 13th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8310; mercantile marine and other 
collections, 874. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 4 p.m., Museum, 1871; mercantile 
marine and other collections, 92. Total, 11,147. Average of 
poner owe | week in former years, 10,533. Total from the 
opening of the Museum, 14,664,535. 

CrystaL PaLace ScHoon or Practical ENGINEERING.—On 
Thursday and Friday, the llth and 12th inst., the students, 
superintendents, and principal of this institution, numbering 
between fifty and sixty, made an excursion to Birmingham to 
inspect some of the engineering establishments for which tha 
town is so noted, The excursion arrived at New-street about midt 
day, and at once a to Messrs. James Watt and Co.’s, 
where they saw and had explained machinery for the manufacture 
of the heaviest class of engines, both marine and stationary. - 
They next visited the works of the Patent Bolt and Nut Company, 
and inspected the machinery for making all sizes and descriptions 
of bolts and nuts, which is to be found in those well-ordered 
works. The Birmingham Tube Company were next visited, where 
the tube drawing and tube welding proved a source of great 
interest. Early next morning the excursionists started for Round 
Oak, the property of Earl Dudley, where they descended the 
Robin Hood mine, viewed the calcining of ore blast furnaces, mecha- 
nical and ordinary paising furnaces, rolling mills, hammer, Xc., 

c y for the production of wrought iron, After this the students 
spe a visit to the Patent Shaft and Axletree Company, where the 

ssemer process for converting cast iron directly into steel was 
seen in full operation, and this was the last of the interesting 
sights witnessed. After this all returied to London, expressing 
gratitude to those managers who had thrown their works open to 
them, and also to all those who had taken so much trouble to 
render the visit so instructive, and who, at the same time, by their 





rot s are full of complaints about the subsisting high 
working charges alike as to the cost of fuel and the rate of wages. 
As to the first, some ironmakers placed themselves in a g' posi- 
tion before quarter-dlay by inducing coalmasters to sell them large 
quantities for forward delivery at prices then current; others, who 
were less fortunate, experience disadvantage in competition with 
such rivals, since the floods and the high wages together make it 
almost impossible for colliery owners to sell at a profit at the former 
quotations, 

Pig iron is arriving from other districts with regularity and in 
large consignments, and this is interfering with the sales of the 
iron produced in Staffordshire furnaces. Stocks are accumulating 
in the hands of makers in notable instances. Nevertheless, prices 
are strong, makers being confident that their policy will consist in 
holding for the better terms which rust sooner or later come. 

The supply of local coal is at the moment no more than equal to 
the demand, and it should seem that the output in the Bilston dis- 
trict will be largely curtailed, to the serious loss of the locality, if 
the Mines Drainage Commissioners reject a memorial presented to 
them by certain extensive colliery owners in that district who have 
now to grapple with accumulations of water not the sole result 
of their own workings. When ironmasters seek t» get coal at 
lower rates, coalmasters do not fail to make prominent mention of 
the heavier expenses to which they are now put by reason of the 
drainage operations and of recent legislation. They are less dis- 
= this week than last to concede the terms for which some 

yayers are still holding off. Thisarises mainly out of the continued 

significance of the movement by sections of colliers to get what 
they term the levelling up 3d., accompanied as it this week has 
a what the masters regard as threats of striking in detach- 
men 

A fair amount of work is being done by the nut and _ bolt 
makers. Good orders are under execution for New Zealand, 
Australia, and India ; and the Midland and the North-Western at 
home are buying with tolerable freedom. Nevertheless, heavier 
quantities might be turned out than the current demand will 
justify ; and h: re and there men are seeking employment. 





NOTES FROM LANCASHIRE. 
(From our own Corres »vundent.) 

In some quarters a rather more hopeful feeling with regard to 
the iron trade of this district is beginning to be entertained, and 
amongst makers a firmer tone is exhibited. - The market, however, 
continues very depressed, and though there has been a moderate 
amount of buying during the past week, it has been more in specula- 
tive lots for forward delivery at low prices, or on the part of mer- 
chants anxious to move “‘ bear” sales, than in what may be termed 
legitimate business, There are, howeve:, more inquiries in the 
market for forward deliveries on the part of consumers, and as it 
is becoming evident that prices have now touched almost as low a 
point at which it is possible for makers to sell without a positive 

oss, it is thought that very moderate concessions on present rates 
might bring forward a iderabl t of business. Makers, 








extreme sy, made the ‘ Birmingham trip” a most agreeable 
remembrance, fond 


however, seem less inclined than they were a week or two back to 


iderable difficulty in getting rid of this description of fuel, 
the advanced prices which were put on at the commencement of 
the month — ak to in ~ cases. The nape — 
apply very much to large coal. producing districts ca- 
8 Ly the capests Siem al quarters being that house coal finds a 
ready sale at full values, and that supplies are far from plentiful, 
but that fuel for manufacturing purposes and iron’ meets 
only with a very moderate inquiry, whilst prices are weak, con- 
cessions being made to force sales, especially in slack. Consumers 
of these latter descriptions of fuel do not seem to have sufficient 
confidence in present prices to induce them to enter into contracts, 
and their purchases, consequently, are confined to small lots to 
cover immediate requirements. 

In the shipping trade the demand continues dull, but prices of 
best coal are stiffer, owing to the greater activity in the home trade. 

Coke shows no improvement, and prices are 1 , 

During the past week there has been a strike at the collieries of 
Messrs. Thomas Fletcher and Sons, Outwood, near Manchester, 
owing to a disagreement with regard to the appointment of a 
check-weighman on the pit bank in accordance with the provision 
of the Mines’ Regulation Act. The strike has affected ut 600 
men and boys. i 

On Friday a paper on Bowten’s patent self-acting punching 
machine for repeating jacquard cards was read before the members 
of the Manchester Scientific and Mechanical Society by M. C. 
Bollé. The reader explained that all the motions were effected 
by positive means without springs, and the machines were thus 
enabled to work at high speed, punching up to 60 cards per minute. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


It is to a certain extent re-assuring to notice that there is at any 
rate one large iron and steel manufacturing concern in this locality 
which is enabled to continue its operations at a profit. I refer to 
John Brown and Company, Limited, the directors of which, at 
their meeting held on Friday last, decided to pay an interim divi- 
dend at the rate of 74 per cent. per annum, less income tax. I 
should, perhaps, remark that this very respectable dividend can 
hardly be supposed to have been earned by one the ordi- 
nary processes of iron or steel making, seeing that the company is 
now making hardly any steel rails at all, and has for some time 
been making little profit in the ordinary departments. The 
armour plate shops, &c., have, however, been steadily and fully en- 
gaged on what is necessarily profitable work, and the two collieries 
have been worked up to the full average of the district. The blast 
furnaces of the company, too, have been a source of income not to 
be despised, the spiegeleisen produced by them having, I under- 
stand, met with a ready sale at the Bessemer works in the district. 
One of these furnaces, I am informed, is about being blown out for 
repairing purposes. 

In business generally, or at any rate that section of the manu- 
facturing industries with which we are chiefly concerned, 
has been a mere continuance of the previous quietude. In pig 
iron the sales have been few, and, with one exception, not of any 
moment, although prices have a distinct downward tendency at 
the time of writing. In hematite irons, nevertheless, very little 
alteration has taken place, a fact which is attempted to be explained 
by the statement that the Bessemer trade in ire and on 
the west coast is much better than in this vicinity. Maryport 
hematite is 72s 6d. for No. 3; No. 4, 7is.; No. 5m. and w., 71s. 
to 72s.; Bessemer No. 1, 80s,; No.2, 77s.; and No. 3, 75s., all lesa 
24 for prompt cash. Millom Bessemer, No. 1, 80s.; No.2, 77s. 6d.; 
and No. 3, 75s.; ordinary, No. 3, 72s. 6d.; No. 4, 71s. 6d.; 
No. 5, 71s.; mottled, 80s.; and white, 80s., all per ton, with the 
same discount for cash as above. These ave the nominal current 
figures, but I am given to understand that purchasers of large lots 
can ‘“‘shade” them to the extent of Is. 6d. to 2s. per ton all 
round. Some of the Bessemer steel works in outlying portions of 
the district around Sheffield appear to be doing a better business 
than establishments of a similar class in the town itself. For 
instance, the Dronfield Steel Works of Messrs. Wilson and Cam- 
mell appear to be running on a full-day shift in turning cut rails, 
and at the Penistone branch works of Charles Cammell and Co., 
Lin sited, about 1000 tons of Bessemer material is said to be pro- 
duced weekly, 800 tons or thereabouts being converted into rails, 
and the remainder into forgings, for home use or for export. 

These instances, however, appear to be wholly exceptional, and 
not to be relied upon as any criterion of the actual state of this 
particular branch of industry. A good deal of Bessemer steel is 
certainly now being made use of by the cutlery manufacturers and 
others, but the dulness of every industry prevents the total require- 
ments from being other than small. There is still a very limited 
demand for almost every description of cast steel. Small lots of 
shear steel for certain classes of cutlery continue te be sold, and 
special qualities for tool-making purposes are in request. In 
several sorts of steel Sheffield has a very marked advantage over 
all its competitors, whether home or fzsreign, and that is a 
superiority which results from the ability to roll steel to almost 
any given section, whether in plates, sheets, bars, or as wire. This 
cannot well be done elsewhere, or, at all events, cannot be done 
reliably, so that for the present steel rolling is almost a monopoly 
enjoyed by Sheffield alone. It is the natural outcome of one trade 
having been so long conducted in the same town. E 

In merchant irons there is a very trifling amount of business 
doing. Most kinds of merchant qualities are stiffer in price, in 
sympathy with the corresponding movement in South Stafford- 
shire, but up to now I have not. heard of any official intimation of 
higher quotations Hoops are, perhaps, selling more freely than 
other kinds at present. Edgetools continue to move off very freely, 
our best customers being still our antipod lonies, Austral 
and New Zealand, the Cape of Geod Hope, India, and the West 
Indies. For most of these markets special classes of goods are 











manufactured by the local firms, and they are selling very well. 
Files and saws do not appear to be wanted by consumers, as these 
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industries have for a long time past been exceedingly sluggish, a 

which has especial application to the file trade. I have 
from time to time mentioned that some of the Sheffield houses have 
file-cutting machines at work, but I still gather that their per- 
formances are not of the highest class, and that, consequently, 
their use is not being materially extended. 

The demand for coal becomes brisker. There is a ual but 
determinate tendency towards higher prices, particularly in respect 
of household qualities. Every few days one or other of the coal- 
owners advances his quotations. The latest of these, to my know- 
ledge, is the new list of the Sheffield Coal Company, which is as 
follows :—Picked branch coal, 14s. 6d.; best Birley Silkstone, 13s. ; 
picked cubes for the London market, 13s.; screened Silkstone nuts, 
7s 6d; sereened seconds coal, 9s. 6d.; coke breeze, 10s.; hard 
(washed) melting coke, 18s.; and unscreened slack, 3s., eet atone 
of 21 ewt. at the pits near Sheffield. These figures show advances 
of fourpence to one ym ton as compared with last month’s 
prices. The Staveley Coal Company’s puss figures are 15s. 6d. 
r ton best house coal, and 9s. 6d. for hard cobbles (seconds). 

mabe a ane pap. en oe engin to 
p ility of Keadoy being made the princi ipping for 
South Yorkshire coal; but as Goole has not the accommodation 
for the traffic, and does not appear willing to provide it, the other 
port seems to be best suited for the purpose. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE condition of the iron trade has not much changed—it has 
certainly not dl for the better—since last week. The few 
orders that finished iron manufacturers have on hand are being 
aon completed, and meanwhile they are not being ry 
others. There never was so complete a dearth of contracts. Of 
the’few that have recently been placed for rails, scarcely one of any 
importance has come to the North of England. Most of them 
have either gone to Wales or to the steel rail makers of Sheffield, 

cashire, and Cumberland. Manufacturers here are now offering 
to take rail tracts, ordinary sections, at £6 12s per ton; but 
even this wretchedly poor price—a price at which not one firm out 
of ten can make any profit—fails to tempt consumers ; and hence itis 
that arrangements have heen made by most of the principal firms 
to suspend operations at the end of the current month, where they 
have not already done so. This is the most unpleasant and 
unprofitable of all the alternatives submitted to the choice of the 
manufacturer. By stopping his works he stands achance of losin, 
his connection, and he sees his workmen, whom, perhaps, he h 
gathered together with the utmost discrimination, and after infinite 
labour, scattered to all parts of the country. His plant and 
machinery necessarily undergo considerable d-terioration at the 
same time. But as things are now, stoppage or absolute and irretriev- 
able ruin would seem to be the only alternatives open to the rail 
manufacturer; and however deplorable and disast: may 
the former it is certainly rather to be preferred to the latter. 
It is on this principle that activa is now beinz taken. 

The notices issued to their workmen by Messrs. Bolckow, 
Vaughan, and Company, came to maturity on Saturday, and in 
the absence of any prospect of additional work, more than two 
thousand puddlers, millmen, ironfounders, and labourers were 
thrown idle at Witton Park and Middlesbrough. The company do 
not, in the meantime, propese to damp down or blow out the 
whole of their blast furnaces, but if trade does not rapidly improve 
this will almost of necessity be forced upon them, inasmuch as 
—_ consume the = bulk of their blast furnace produce at their 
Middlesbrough and Witton Park works. Consequent also upon the 
stoppage of these establishments, the company have been com- 
pelled to limit the production of their extensive collieries in South 
Durham, thus causing a large number of miners to be thrown out 
of employment. How far these unfortunate circumstances may 
affect the ironstone miners of the company is not yet distinctly 
known. There can, however, be no manner of doubt that if one- 
half of their blast furnaces are blown out, a corresponding reduction 
in the output of their ironstone mines must follow. 

The example so ominously furnish-d by Bolckow, Vaughan, and 
Co., has been followed with too much urgency by other firms. 
Hopkins, Gilkes, and Co., of the Tees and Tees-side Ironworks, 








request, and a number of pits have been laid off, while many others 


are only working three and four days a week. The reduction of 
demand on the part of the ironworks will render this branch of the 
trade still more depressed, and it is quite expected that prices will 
take a yet lower ra It is true that the present price of labour 
will not allow coals to be produced at a profit for much less than 
their present cost; but it is quite on the cards that along with the 
reduction of wages, which seems to be inevitable, miners will 
induced to lengthen their hours of working. 

A formal notice has been given by the North of England Iron 
Manufacturers’ Association of their intention to apply for a reduc- 
tion of 1s. 6d. per ton in the wages of puddlers, and 15 per cent. in 
millmen’s wages. This application will come before the board of 
arbitration in due course. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A Farr business has been done in the iron market during the past 
week. For iron sent direct from the works for shipping, the prices 
have been somewhat firm, the consequence being that considerable 
quantities have been sent out of the public warrant stores, because 
warrants are, as a rule, just now lower in price than makers’ iron. 
The reserve of pigs in Messrs. Connal and Co.'s Glasgow stores bas 
been reduced to about 68,000 tons. The warrant market through- 
out the week has been coraparatively quiet and steady. On Friday 
the tone was quiet, with business from 60s. 6d. to 3d. cash, 
and 60s. 9d. to 60s. 6d. one month. Monday's market was also 
quiet, with a fair business, and prices were from 60s. 3d. to 60s. 14d. 
cash, and 40s. 6d. one month. Tuesday, the market was rather 
firmer, business being done at 60s. 3d. and 5d. cash, and 60s. 6d. 
and 60s. 9d. one month fixed and open, On Wednesday the war- 
rant market was idle, prices being nominally unchanged, and there 
was very little business. To-day—Thursday—there was a very 
strong market, with business at from 60s. 44d. to 60s. 91. cash, and 
61s, 3d. one month open. The Going qumatiou were—buyers, 
6ls. month fixed; sellers, 603. 10}d. cash. 

The prices of the principal makers’ brands have on the whole 
continued remarkably steady, considering the rates prevalent in 
the warrant market. There have, however, been reductions of 
from 6d. to 1s. in the cases of some particular brands, as the 
fol'owing quotations, contrasted with those of the previous week, 
will show :—G.m.h., at Glasgow, No. 1, 62s.; No. 3, 60s. 6d.; 
Gartsherrie, No. 1, 73s.; No. 3, 653.; Coltness, No. 1, 77s. 6d.; 
No. 3, 66s.; Summerlee, No. 1, 70s ; No. 3, 62s. 6d.; Langloan, 
No. 1, 73s ; No. 3, 633.; Carnbroe, No. 1, 66s. 6d.; No. 3, 62s, 6d.; 
Monkland, No. 1, 62s. 61.; No. 3, 61s.; Clyde, No. 1, 64s.; No. 3, 
62s. ; Govan, at Broomielaw, No. 1, 64s.; No. 3, 62s.; Calder, at 
Port Dundas, No. 1, 75s.; No. 3, 64s.; Glengarnock, at 
Ardrossan. No. 1, 693.; No. 3, 64s.; Eglinton, No. 1, 63s.; No. 3, 


be | 623.; Dalmellington, No. 1, 633.; No. 3, 62s.; Carron, at 


Grangemouth, No. 1, 62s. 6d.; ditto, yap! selected, 67s. 6d.; 
Shotts, at Leith, No. 1, 74s.; No. 3, 

No. 1, 64s.; No. 3, 61s 

The shipments of pig iron from Scotch ports for the week ending 
the 13th inst. amounted to 10,663 tons, being 1615 more than 
those of the corresponding week of 1874 The imports of Middles- 
brough pigs at Grangemouth for the week were 3310 tons, showing 
an increase of 1420 over those of the corresponding week of last 
year. 

In the few orders which are now being placed for malleable iron, 
the prices are very decidedly in favour of the purchaser. The 
plate trade has for some time been in a very dull state, on account 
of the slackness in the shipbuilding trade. But there are now 
signs of an improvement in this branch, which will be better 
employed during the winter than was anticipated, so that the 
demand for plates may be expected to improve. Some good ship- 
ments of machinery have recently taken place from Clyde ports, 
and there is also a fair export of castings, pipes, tubes, and railway 
iron. 

Since last week the coal trade in the West of Scotland has been 
more active. Tae cold weather has atly increased the 
domesti ption, h hold coals — advanced in prices 
from 6d. to 1s. per ton. Steam coals, which had for months been 


3.; Kinneil, at Bo'ness, 








have given notice to a large number of their men in the mills and 
forges. These notices will expire next Saturday, when it is 
expected that another thousand men will be added to the ranks | 
of the unemployed. The firm still keep their blast furnaces in 
full operation, and I believe it is intended, if it possibly can be 
done, to keep them at work. The staff of men employed in the | 
engineering works and foundries has, however, been reduced. In | 
consequence of their heavy contract with the North British 
Railway Company for the completion of the Tay Bridge, this firm 
is more busy now than it otherwise would have been. 

The Britannia Ironworks, the Imperial Ironworks, Jones, 
Brother and Co., the Erimus Ironworks, tiie Skerne Ironworks, the 
Darlington Ironworks, the Rise Carr Ironworks, the Thornaby 
Tronworks, and Palmer’s Iron Shipbuilding Works are all within 
a few weeks of the completion of their contracts, and the pros- 
pects for the immediate future are of the most cheerless and 
desponding character. It is not at all likely that the whole of 
these works will close for the winter, for this would be a calamity 
without the ghost of a parallel. But it is certain that many of 
the establishments now at work will be under the necessity of 
laying in for some weeks, if not for months. The works already | 
idle represent upwards of 700 puddling furnaces, and include the | 
North Yorkshire Works, the works of the Stockton Rail Mill Co., 
the works of Oswald and Co., the Richmond Ironworks, the West 
Hartlepool Ironworks, and the works o‘ Bolekow, Vaughan, and 
Co, On the books of the Amalgamated Ironworks Associati 


in very poor request, also command a better sale, and the best 
qualities have advanced from 3d. to 6d. per ton. The wholesale 
prices at Glasgow are : - Household coals, 93. to 11s. 6d.; steam, 
8s. 9d. to 10s. 6d.; splint, 83. 34. to 8s, 9d.; Wishaw Main, 7s. 3d. 
to 8s.; smithy, 14s. No change has occurred in the prices of coals 
in the eastern mining districts, but the demand keeps well up, and 
the outcry as to there being a short supply of railway wagons for 
transit continues. There is no want of vessels at the different 
ports, but the deliveries for export are rather below the average. 

A new coal-cutting machine has been invented, patented, and 
set to work at the Polton Colliery, near Edinburgh. The machine 
is held to be an improvement on those in use elsewhere, and so far 
it has proved very successful. It is the invention of Mr. Eagles- 
ham, of Kilmarnock, and Mr. Rigg, his managing partner at Polton 
Colliery. The machine is credited with a saving of 1s. 6d. per ton 
in the cost of production as pared with 1 mining, while 
the coal is got rounder and with less waste than usual. A rumour 
got afloat on the introduc'ion of the machine that the miners de- 
clined to work in the same pit with it, though they did not object 
to work in the other mines of the company. This report I have 
ascertained to be incorrect, as the miners *. made no objection 
to the use of the machine. a 

A Commercial Exchange for the tr tion of busi similar 
to those held in Glasgow and Liverpool, was opened a¢ Leith on 
Monday last. Upwards of 200 commercial firms have already 
b subscribers, and the directors state that all the business 











there are nearly three thousand u ployed bers, and this is 
but a small proportion of the total number of hands now idle. It 
is no exaggeration to say that there never was such a complete 
prostration of the finished iron trade, nor an outlook so destitute 
of every shadow of hopeand promise. The inevitable consequence 
is a deep and dire distre-s, extending to all classes of men employed 
in conne tion with the iron trade. ings are so bad that the iron- 
workers have actually been asking the magistiates to give them 
—— to beg for their daily bread. Meetings have this week 

een held at Stockton to take the condition of the unemployed 
workers into consideration, and devise ways and means i its 
alleviation. 

There was a slight-—a very slight— access of firmness at Tuesday's 
market at Middlesbrough. Buyers seemed to think that there was 
little hkelihcod of iron reaching a lower figure, knowing, probably, 
that it can hardly be produced for its present cost, and hence they 
showed a greater disposition to sp te than they have done for 
two or three weeks past It may, however, be doubted whether 
the purchases made were in view of real bond fide requirements, or 
simply with a view of catching the next flood tide of demand and 
higher prices. The best autLorities incline to the opinion that 
there will be little or no substantial improvement before next 
spring, and it is evident that the pig iron trade cannot far advance 
while the finished iron trade is so thoroughly stagnant. There is 
some talk of blowing out more blast furnaces, and I am disposed 
to believe that this will be found imperative, owing to the 
diminished requirements of manuf: 

The coal trade is in a scarcely less disturbed condition. In both 
Northumberland and Durham—the former the great centre of the 
steam coal trade, the latter the seat of the manufactured coal and 
coke supplies—reductionss of wages to the extent of 20 per cent. in 
underground workmen, and 12} per cent. in furnacemen, are under 
consideration. Several meetii have been held between the 
owners and their workmen’s delegates, but no actual result has 
been arrived at in either case, and it is probable that both, as in 
the last reductions, will be submitted to arbitration. For house- 
hold coals there is a steady demand, and prices are firmly main- 











tained ; but both steam and manufactured coals are only in limited 


stalls at their disposal have been applied for and let. Tpenione 
will be a great advantage to gentlemen connected with the staple 
trades in the East of Scotland. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I NEVER recollect such a time as the present in connection with 
the Welsh coal trade. Companies which started with a con- 
siderable degree of promise are being wound up, and yet the most 
strenuous efforts are being made roy Sot new workings to ne 
tion, and thus add to an already overstocked market. e 
Bituminous Company, the Welsh Freehold Company, the Gwen- 
draeth Company, and one or two others, are either wound up or in 

33, while another week or two is to see the first output of coal 
rom Merthyr Vale. Tredegar new pits have already added their 
quota, Powell’s Gellygaer new pits are in steady advance towards 
completion, and Harris’s pits, from which the water has at length 
been cleared, are now sunk into a vein which will be forthwith 
worked. It is difficult to say what will be the end of this, but a 
check will be put upon the output in the course of a fortnight, and 
ae trade slacken this example will be followed, it is expected, 
y others. 

It must not be inferred that there is a falling-off in exports. 
Each month, inclusive of October, from June last, shows a steady 
and a ive increase, but it is unquestionable that still more 
coal be got out if needed, and hence the occasional limitation 
of work, known as “‘ stop trucks,” constantly occurring at Tredegar, 
Merthyr, and Aberdare. 

Much satisfaction has been caused at Pontnewynydd by the 
announcement that Mr. Henley will continue to carry out his 
undertaking. His failure, a little while ago, cast a great cloud 
over the district. 

There is a project on foot to form a tin works at Merthyr. The 
idea is to start it with £30,000, and, if possible, obtain Penydarran 
Works. The time is certainly well chosen, for tin works are doing 





far better than ironworks in Wales, and, if the site be ceded, it 
will be a great boon to the now prostrate district of Merthyr. 

It is rege Aan hear of the successful trials in reworking steel 
rails, The idea that this was not feasible has led railway manage- 
ment in some instances to be chary of using steel. Now increased 
briskness at Ebbw Vale and Dowlais is expected. 

Glamorganshire Canal once more 


The project of cha the 
be | into an efficient state D hageeding its outlet at Cardiff does not 


make way. Mr. Crawshay’s idea was to obtain £100,000 in shares, 
and secure 8 per cent. to the old shareholders. But docks as a rule 
pay but 4 per cent., and, unfortunately for the canal, which is 
almost solely dependent upon the iron trade, the prospects are too 
blank for any one but the old shareholders to invest. 

Iam still without any notes of progress from the Conciliation 
Committee now meeting periodically at Cardiff. They are stated 
to > Sane a foundati ily a slow process—and upon 
the ness and endurance of which much of the excellence of 
the superstructure will be due, When that structure comes into 
public view, then it will be public property. 

A number of colliers, all well ted and ablebodied men, have 
accepted service in Russia, and leave Blaenavon this week. At 
Ebbw Vale the coal trade, which was bag f bad, has to im- 
prove slightly, though the men complain loudly of not being able 
to earn sufficient wages. 

The railway enterprise of the district is somewhat retarded by 
the state of trade, but in the event of a movement it is likely that 
several important undertskings will require to be noticed, 
strong desire has been expressed that the Midland should buy up 
the Brecon line. 

At Cardiff I find this week gloomy prospects prevailing, and the 
week’s total of work will be but scanty. In the Rhondda Valley, 
also, some pits have been —— nearly the whole of the week. 
The “‘ Ocean ™ is not making half time. 
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Joun Brown AnD Co., Limttep.—The directors have decided to 
pay an interim dividend at the rate of seven and a-half per cent. 
per annum, less income tax, on the 23rd of December next. 


EncLisu Coat IN Betetum.—If Belgium is sending more iron 
to England, England is delivering more coal to Belgium. Thus, 
in the first nine months of this year we sent to Belgium 221 000 
tons of coal, against 146,000 tons in the corresponding period of 
1874. This is shown by Belgian official returns. 

THrRoat Inntration.— The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 

ptoms use glycerine in the form jujubes. Glycerine, in 
t agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. and 1s. boxes (by post 8 or 15 stamps), and tins 
1s, 6d., labelled “‘ James Errs and Co., Homeopathic Chemists, 
48, Threadneedle-street, and 170, Piccadilly, London.”—{Advt. ] 











Nov. 26, 1875. 


TRE! ROS ERR 


367 

















THE 81-TON GUN. 


Tue trial of the 81l-ton gun on Thursday, Nov. 18th, 
has been fully reported in the daily papers of the following 
day. A private trial was made, however, on Saturday for 
the surveyor-general, in which the investigation as to 
charge and velocity was continued, which has altogether 
escaped notice. e fact is that a course of experiments 
is required to determine the best conditions under which 
the 81-ton "0 may be’ fired, and such a course cannot be 
disposed of on any set occasion. At the present time, 
therefore, charges of powder may be fired from day to day 
both with the 38-ton and the 81-ton gun, to decide ques- 
tions coming before the committee connected with the 
adoption for further trial of some special size of cube or 
some particular lot of powder. At the public trial on 
Nov. 18th the following results were obtained with projec- 
tiles of about 1260 lb. weight :— 

First round.—Powder of a cube of 1‘5in. side; charge 
220 lb.; a muzzle velocity of 1525ft. was obtained, with a 
pressure on the bore of about 27 tons per square inch. 

Second round.— A larger cube of powder, namely, 1°7in., 
was employed, charge as before, 2201b., giving a muzzle 
velocity of little over 1400ft. per second, but a much lower 
pressure in the bore, namely, 20°6 tons per square inch. 

Third round.— Powder 1‘7in. cube, charge 230 Ib., givi 
a muzzle velocity of 1470ft., with a pressure in the bore o 
20°2 tons per square inch, 

Fourth round.— Powder 1-7in. cube, charge 240 1b.; 
muzzle velucity, 1475ft. per second; pressure in the bore, 
24 tons per square inch. 

From this it may be seen that as re muzzle 
volocity, the best result was obtained in the first round 

“with the 1‘5in. cube powder; but the pressure of 27 tons 
per square inch is considered too great for the gun, so that 
the results of the fourth round were preferred, the pressure 
in that case being about that which is allowed—namely, 
24 tons per square inch, obtained though it is at a sacrifice 
both of muzzle velocity and of powder, besides the objec- 
tionable circumstance of the pellets being blown out un- 
consumed in large quantities. This last-mentioned fact 
must not be overlooked, as it is a bad habit of our large 
guns which seems to grow with their increasing size, and 
cause at the least t inconvenience. Pellets so blown 
out do not, as might be ex , invariably become con- 
sumed by the ignition which is in such rapid action when 
they are in the bore of the gun, but appear generally 
to become instantly extinguished, continuing their flight in 
the form of skeleton or imperfect pellets, retaining suffi- 
cient substance to score decks or inflict other serious 
injury. It is believed that it is the sudden decrease of 
the pressure or rarification of the gas which takes place as 
it escapes from the confinement of the bore which extin- 
guishes the flame. We must not dwell, however, on com- 
paratively small matters as if they greatly affected the 
result of a trial which was very satisfactory. On Novem- 
ber 19, however, one round was fired with a still better 
result, for with powder of 1-5in. cube, of a different lot, a 
muzzle velocity of about 1525ft. was again obtained, and 
that wit) a pressure of only about 24 tons uare inch. 
This single result is not sufficient to justify the smaller 
cube being preferred, but it at all events shows the possi- 
bility of improvement by a modification in the manufac- 
ture At the present time uniformity of result in the 
large natures of powder is one of the most difficult achieve- 
ments in artillery problems, and one labouring under the 
disadvantage of not admitting of being actually proved 
by firing a certain number of rounds in op each 
lot, for such practical tests are only reliable when the 
conditions of proof are similar to those of service, and it 
hardly requires to be said that the expenditure of proof 
rounds of 2201b. charges would be out of the question. 
At present for the 81-ton gun the larger cube is preferred. 

On Nov. 22nd, Monday, a velocity of 1445ft. per second 
was obtained from the experimental 38-ton gun in the 
marshes, with the 1°5in. cu wder, giving a pressure 
of only 24 tons per square inch in the bore. is must be 
considered very satisfactory. 

The carriage of the 81-ton gun behaved admirably in all 
respects at the trial, the distances of recoil being from 
28ft. to 36ft. on the rails. A slight alteration has been 
made in the trunnion frame piece. In the description we 
= of this carriage we noticed the action of the elm 

uttress which supports the rear part of the trunnion frame 
under the shock of discharge. Owing to the elasticity of 
the wood, it was found desirable to make the front and 
rear portions of the trunnion frame in separate pieces, each 
in the form of the letter L—one being reversed—the hori- 
zontal stroke of the reversed L resting over that of the 
other. By this means the rear part of the frame is free to 
give with the temporary yielding of the buttress, and then 
return to its original position in the same degree as the 
elm wood, 

A report which has got about as to the carriage having 
suffered some injury, is without any foundation, and pro- 
bably owes its origin to some confusion as to a yielding 
which took place in the rails over which the carriage runs 
at one point. 








THE RIVERS POLLUTION COMMISSION. 
No. IL 

CHEMICAL analysis, although powerful to discover the 
presence of polluting matter in water, and also able to dis- 
cern the fact of its “ previous” presence, is nevertheless 
foiled at a very critical part of the inquiry. Taking two 
samples of water, equally polluted with sewage, it may happen 
that one can be drunk with impunity, while the other will 
produce an attack of typhoid over or some other zymotic 
disease. The most refined chemical analysis fails to show 
why one sample of polluted water produces a certain form 
of disease, while the other sample is drank with aij t 
safety. There is thus an undiscoverable, or at least an 
undiscovered, difference in sewage. The Rivers Pollution 
Commissioners refer to this phenomenon, and draw a dis- 
tinction between “infected” and “ non-infected ” se \. 
For the sake of a name, we may say that the “i “ 





sewage contains certain “ germs” which are absent from 
the “non-infected.” The germs are not visible or 
detectible. All we can say is, that they are absent from 
pure water, and may or may not be present in water that 
is or has been polluted. The mere absence of sewage from 
water is not of itself a perfect safeguard. “ Previous” 
contamination is a source of danger, for although the 
sewage has been entirely Comte 5 0 the oxidising pro- 
cess, we cannot say that the germs are also destroyed. 
Hence the Commissioners observe :—“ The only safe course 
is to avoid altogether the use, for domestic purposes, of 
water which has been polluted with excrementitious 
matters.” 

It is easy to give this advice, but in the present state of 
affairs it 1s a very arduous matter to follow it out. The 
Royal Commissioners are compelled to say :— Neverthe- 
less, as it is very difficult in some localities to obtain water 
which has not been more or less polluted with excrementi- 
tious matters, it is desirable to classify such previously con- 
taminated drinking waters into—(1) reasonably safe water, 
(2) suspicious or doubtful water, (3) dangerous water.” It 
will be observed that the Commissioners leave no room for 
the use of water in which sewage itself is present, Such 
pollution, however small, is absolutely denounced. The 
point which we are now di i ~ von to the whole- 
someness or otherwise of water which “has been” more or 
less polluted with excrementitious matters. Under the 
first of the three heads the Commissioners say they con- 
sider that water, although it exhibits previous sewage or 
animal contamination, may be regarded as “ reasonably 
safe,” when it is derived either from deep wells—say 100ft. 
deep—or from deep-seated springs, provided that all con- 
taminated surface water has been rigidly excluded from 
the well or spring, and that the proportion of previous 
contamination does not exceed 10,000 parts in 100,00U 
parts of water. Under the second head, we are told, 
“ suspicious or doubtful water,” is, in the first place, river 
or flowing water which exhibits any proportion, “ however 
small,” of previous sewage or animal contamination ; and, 
in the second place, well or spring water containing from 
10,000 to 20,000 parts of previous contamination in 
100,000 parts of water. Under the third head we come 
to “ dangerous water,” which is defined as—tirst, river or 
flowing water which exhibits more than 20,000 parts of pre- 
vious animal contamination in 100,000 ; secondly, river or 
flowing water containing less than 20,000 parts of previous 
contamination in 100,000 age but which is known, from 
an actual inspection of the river or stream, to receive 
sewage, either disch directly or running into it as 
surface drainage ; thirdly, as the risk attending the use of 
all previously contaminated water increases in direct pro- 
portion to the amount of such contamination, well or deep- 
seated spring water, exhibiting more than 20,000 parts of 
previous contamination in 100,000, must be regarded as 
dangerous. River or running water, containing less than 
10,000 parts of previous contamination, should only be 
provisionally placed in the class of “suspicious” waters, 
pending an inspection of the banks and tributaries. This 
inspection will either transfer the liquid to the class of 
reasonably safe waters, if the previous contamination be 
derived exclusively from spring water, or to the class of 
dangerous waters, if any part of the previous ‘contamina- 





tion be traced to the direct admission of sewage or excre- 
mentitious matters. 

The chlorine found in potable waters is always in com- | 
bination with other elements, and chiefly with sodium in | 
the form of chloride of sodium or common salt. A know- 
ledge of the proportion of chlorine in water often throws 
important light upon the history of the water in reference 
to its previous contamination with the liquid as distin- 
guished from the solid excreta of animals-; but, of course, 
the determination becomes valueless for the purpose of 
indicating previous sewage contamination in the neigh- 
bourh: of the sea and of natural deposits of salt. The 
proportion of chlorine afforded the means by which the ad- 
mission of tidal water into thereservoirs of one of the London 
companies was detected on several occasions in 1868. The 
culvert through which this water was admitted has since 
been remov The proportion of chlorine in rain water 
varies according to the proximity of the sea, and the force 
and direction of the wind. But there are, in fact, many 
sources from whence chlorine may be introduced into 

table waters. Many manufacturing operations yield 
large proportions of chlorine which mingle with the 
drainage. The effluent water from collieries and coal- 
washing establishments is also frequently charged with a 
considerable proportion of chlorine. But as a general rule 
it will be a proper course to reject for domestic use all 
water containing five parts of chlorine in 100,000. 

Of the hardening salts present in potable water, car- 
bonate of lime is the most uent, To obtain a numeri- 
cal expression for this quality of hardness, a sample 
containing 1lb. of carbonate of lime or its equiva- 
lent of other hardening salts in 100,000 lb. is said 
to have one degree of hardness. Each degree of hard- 
ness indicates the destruction and waste of 12 lb. of 
the best hard soap by 100,000 Ib., or 10,000 gallons, of the 
water, when used for washing. Hard water frequently 
becomes softer after it has n boiled for some time. 
When this is the case, a portion at least of the original 
hardening effect is due to the bicarbonates of lime and 
5 As the hardness resulting from the carbonates 
of lime and magnesia is thus removable by boiling the 
water, it is designated “ temporary hardness,” while the 
hardening effect which is due chiefly to the sulphates of 
lime and magnesia, and cannot be “i rid of by boiling, is 

e 


termed “ ent a. “total hardness” of 
water is ore commonly e up partly of temporary 
and partly of permanent hardness. 


Hard water, it is well known, not only acts injuriously 
when it is used for washing, but when it is employed in 
the generation of steam. In the latter instance it forms 
troublesome and dangerous incrustations in the boiler. 
Domestic appliances for beating wale are also frequent} 
a y the hardness of the liquid. Waters whi 





ve much pres poy hardness are most objectionable in 
this respect, and the evil is so great where the heating is 


effected in a coil of pipes, as materially to prevent the use 


of this most convenient mode of heating water. This is 
stated to be the case in London. On the other hand, there 
are statements made by the Royal Commissioners which 
show that household water, when used hot, is either not 
heated to the boiling point or is boiled for too short a 
time to remove more than a small proportion of its 
temporary hardness. Thus thirteen samples of water 
drawn on thirteen different days from the kitchen boiler 
of a dwelling-house, and from that of the Atheneum Club, 
were found to be usually nearly as hard as the cold water 
with which those boilers were supplied. 

The hardness of rain water varies from zero to 10 deg.; 
but the latter amount of hardness is only attained near 
the seashore and in rough weather. The hardness of water 
which has once touched the earth obviously depends on 
the character of the meen | ground or water-bearing 
stratum over or through which it passes, and also upon 
the length of time during which it has been in contact 
with the earth. Unpolluted water, collected from 
igneous rocks, either as surface drainage or springs, 
is the softest. Its hardness ranges from 0°8 to 5°9 deg. 
the average being 2°4 deg. The lower greensand 
yields very soft water—about 4 deg. of hardness—wheu 
the water does not previously percolate caleareous 
strata; but this is so rarely the case as to prevent any 
reliance being placed upon the softness of greensand water. 
The hardness of unpolluted nsand water sometimes 
ranges as high as 44 deg. e dolomite, or magnesian 
limestone, imparts still greater hardness, the maximum 
being 67 deg. This stratum, however, occupies but a small 
area of the country. The oolite and chalk yield water of 
great, but chiefly of tomporery hardness. Ninety-six 
samples from the chalk a total hardness ranging from 
12°4 to 50 deg., with an average of 26°4, the average of the 
temporary hardness being 20°2deg. The chalk beneath 
the London clay yields water which is usually much softer 
than that obtained from chalk which is not covered by an 
impervious stratum. In thirteen samples from this source, 
the total hardness from 0°9 to 48°5 deg., the ave 
being 18°4. Water obtained from any stratum permeable 
to the foul liquids of sewers, middens, and cess-pits, is 
always hard, and generally exhibits a proportion of 
permanent hardness. The food of man and beast contains 
considerable quantities of lime, nearly the whole of which, 
in the adult, is given forth in the excreta. In 272 samples 
of shallow well waters so polluted as to exhibit evidence 
of previous sewage or animal contamination to the extent 
of 10,000 parts and upwards in 100,000 the total 
hardness ranged from 9°9 to 191 deg., and ave’ 50°5. 
The permanent hardness went as high as 164 deg., and 
averaged 31°5. ; 

Mineral matters in suspension in potable water are 
almost invariably of a harmless character, bu‘ have a re- 
pulsive appearance, and often lead to the rejection of a 
wholesome water for one which is bright and sparkling, 
but d us. Slow filtration through sand is advan- 
tageous, though not thoroughly efficacious. 

Organic matters in s ion in 
sometimes actively injurious, and they always promote the 
development of crowds of ani Like the suspended 
mineral matters, the finely divided organic matters in sus- 
pension cannot be entirely removed by sand filtration. 

We have thus.arrived at the close of the first part of the 
report of the Royal Commissioners. It relates, as already 
stated, and as shown by our remarks, to the chemical 
examination of potable waters, and strikes the key-note of 
the whole inquiry. 


ble water are 
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Autobiography of Sir John Rennie, F.R.S., Past President, Insti- 
tution of Civil Engineers, comprising the History of his Profes- 
sional Life, dc. London: E. and F. N. Spon. 1875. 

[First Norice.] 

Tue careers of the Rennie family, the father and his two 
sons, the younger of whom is the author of the autobio- 
phy before us, form the strongest and most prominent 
ink which connects the engineering of the past with 
that of the present century. We can only form a just 
appreciation of the played by these eminent men, and 
especially by the father, and observe in what respects their 
individual powers and endowments were aided and affected 
by the circumstances with which they were surrounded, by 
looking somewhat broadly upon the antecedents of those 
conditions which, from about the commencement of the 
present century, have produced the most astonishing evolu- 

tions of mechanical improvement that have ever marked a 

similar period. Mechanical engineering, as a profession, 

can scarcely be said to have existed in England at least, 
until towards the end of the eighteenth century, and the 
field of operation in civil engineering was narrow and 
restricted by many untoward circumstances ; canals, public 
roads, and some comparatively eh gen harbour works, 
and drainages, forming the chief occupation of the few 
eminent men who practised that which was as yet scarcel 

recognised as an independent civil profession in England, 
and which, in France, then much ow of us as 
respects public works, was practised chiefly by men - 
nised as nnilitary engineers. Smeaton, whose name stands 
pre-eminent amongst those who have been, perhaps with 
some cxaggeration, called the fathers of English engineering, 
however accurate and careful in ectly carrying out the 
details of such works - his oo oy \paoeens sd 

a man of much original genius, although it is impossi 

to deny ee fo the Tee who See a the 

masonry of the existi e oyse. Yet even 
in + ay Bai which he na roesit ett us of that noble 
structure, which has formed the type and model in detail 
for all succeeding Pharos engi we see a curious indi- 
cation of incomplete mental conception mingled with 
admirably di ractical detail, in the fact that he 
indicates the line of thought which led him to fix the 
external form of the lighthouse by choosing as his model 
the natural form of the bole of a large oak tree, of which 
he has given an illustrative engraving in his large work 
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upon the Eddystone Lighthouse. It need ‘scarcely be 
pointed out that although the external forms resemble each 
other, there is no true analogy between the form of the oak 
of fibrous and highly elastic material exposed to lateral 
stresses by the wind acting mainly upon its mighty top, 
and the rigid stone pillar dependent for its stability 
mainly upon its inertia, exposed to the wind indeed for its 
entire height, but mainly influenced by the stroke of the 
sea acting chiefly at no great height from its base. Smeaton 
cautiously fixed, by experiment, some rules for the con- 
struction and improvement of the waterwheel, improved the 
air pump, «nd the construction of the pump employed for send- 
ing condensed air to the diving bell which he employed for 
under-water masonry; skilfully arranged the gearing and 
some of the machinery of Carron and of Kilnhurst, but with- 
out showing any originality in design; built some masonry 
weirs which in England seemed original from their up- 
stream arched form, and several bridges, which, however, 
were scarcely more than servile copies of the architecturally 
retentious, but awkward designs of continental bridge 
yuilders, who themselves but copied some of the poorest 
results of Roman bridge building. But no great advance 
based upon originality of thought and indicating the pos- 
session of true mechanical genius, can we think be ascri 
to Smeaton. The great want of the age in which he lived 
—1724 to 1792—was a new elemental power, something 
more potent, certain, and ubiquitous than the windmill or 
the water-wheel. Smeaton was not insensible to the want, 
but his efforts ended in effecting some by no means radical 
or very important improvements, carried out, however, 
with his usual care and skill in detail, upon the Newcomen 
engine. 

At the time of Smeaton’s death, or rather ten or twelve 
years before that, when from failing health he had given 
up almost all practice, the old world of engineering was 
rapidly passing away, and every cultivated mind was big 
with expectation of a new epoch of mechanical improve- 
ments, of which in many directions portents were not 
wanting, Meantime, to give vigour to those vast advances 
which many minds saw coming to birth from the womb 
of time, the nation, however varied its fortunes, had been 
steadily growing rich from the commencement, if not 
before it, of the eighteenth century. With the extinction 
of the two Scottish rebellions, the fierce rivalries of 
Jacobite and Hanoverian were much exhausted. Scotland 
had comparative peace, her union with England had given 
her free trade, Glasgow had taken advantage of it in open- 
ing up that commerce with the West Indies and other 
British colonies which has since become so vast, and re- 
sulted in her sugar and cotton trades. She had found her 
treasure in coal, and already her ironworks supplied 
ordnance to England. The opening up of the Highlands 
by military roads—in themselves but a consequence of civil 
war—had increased the raw material of her woollen manu- 
factures, already flourishing in Lanarkshire and Ayrshire. 
Ireland, though—as always - divided and discontented, 
attained a degree of importance and of wealth towards the 
last quarter of the century which she had never before 
reached, and though two rebellions near the close of the 
century attested the discordant elements which, un- 
happily, still prevail there, and the abject wretchedness of 
the people of her southern and western provinces ; still, not 
only in Ulster, where the linen trade, introduced at the 
time of the plantation of James I., if not before, continued 
to enlarge and flourish, but over the greater part of the 
island wealth and capital were on the increase. England 
had finished her ill-starred contest with her American 
colonies, with the result of founding a commerce with a 
new and vigorous nation owning an entire continent, far 
more valuable than anything that colonial dependence 
could have returned. Canada had become the secure pos- 
session of England, the West India Islands were approach- 
ing the prodigious productiveness and commerce which 
afterwards Fe the construction of special docks for 
its accommodation upon the Thames; the East Indies, 
though the scene of perpetual conflict and conquest, were 
already a source of vast wealth. At home vast improve- 
ments had been made in agriculture, many arts and indus- 
tries, introduced by the skill of emigrants driven by foreign 
bigotry or tyranny to take refuge amongst us, had pro- 
duced flourishing manufactures, and mines and sources of 
mineral wealth but little cared for formerly had been 
opened up, The great metallurgies of copper, iron, and 
lead had got firmly established, the vast treasures in coal 
hidden beneath the northern shires of England had been 
clearly discerned, and the great want of the coal owner and 
the miner was the means of pumping dry their shafts, and 
bringing their hidden riches to the surface, as that of 
countless industries was for power to propel their 
machinery. 

The invention of Watt, no mere improvement, however 
great, but always to be viewed as a new creation, an 
“ organon ” whose future impress on human progress in 
every direction, however great its retrospect, we still but 
imperfectly see, supplied, a3 it were, at a single blow, all 
these wants. Watt, who must henceforth and always be 
the central figure upon every historical canvas that attempts 
to describe the progress of human industry and its conse- 
quences upon political and social life, upon commerce and 
national intercourse, by his propitious partnership with 
Boulton, was enabled to bring his wank | invention into 
almost immediate practical operation, and from the esta- 
blishment of the works at Soho really dates the vast and 
multifarious advantages which characterise our own 
century, and at this fortunate epoch it was that John 
Rennie the elder advanced upon the stage on which for so 
many years he played so great a part. 

John Rennie, the youngest of a family of nine children, 
was born in 1761, on the estate of Phantasie, near the 
village of Linton, in the parish of Preston Kirk, in East 
Lothian. His father, who was of the class of substantial 


yeomen, came of an ancient family, traditionally believed 
to have been French, with the surname René, and sup- 
posed to have settled in Scotland about the time of Mar. 

its queen, the estate of Phantasie, of about 700 Scottish 
acres, held under the earls of Tladdington, having been in 
possession of the family for many generations. Close to the 





village, Andrew Meikle, to whom tradition ascribes the 
invention of the thrashing machine, had a small mill- 
wright’s shop and works for the production of such agri- 
cultural os, Fare as was then in use, and various farming 
utensils. Meikle himself appears to have been one of the 
old craft of millwrights now nearly extinguished by the 
advent and diffusion of machine tools which have rendered 
the conjunction of fine hand workmanship with mechanical 
knowledge and intelligence much less in demand ; and his 
works, though not extensive, were probably maintained 
with order and intelligence, and presented considerable 
variety in practice, as he also executed or repaired the 
machinery of mills in the surrounding district. 

Rennie’s first education was received at the parish school, 
the path to which, from his father’s home, lay close b 
Meikle’s works, where the boy lingered often to watc 
with interest what was going on, and it can scarcely be 
doubted that those earliest impressions as to the properties 
and the methods of working the materials employed in 
construction, and the uses of tools, were here early 
impressed upon his observant eye and mind. At the 
parish school he learned those usual elements of an English 
education, at that time far more soundly taught in Scottish 
than in English schools of the same class, but after about 
two years he seems to have quarrelled with his teacher, of 
whose incompetence he complained to his father, whe, 
at his entreaty, permitted him to leave school and go 
to work with Meikle. Before very long, however, he 
discerned for himself that prolonged daily mechanical 
labour added but little to the information he had 
already picked up, and apparently, at his own request, 
he was sent to a better class of school, that kept 
by a Mr. Gibson, at Dunbar, where he remained 
some years and imbibed a considerable knowledge of such 
elementary science as Gibson was able to impart. He was 
Gibson’s foremost pupil, and when Gibson left Dunbar it 
was his desire that Rennie should be his successor; and he 
actually did conduct the school for some months and nar- 
rowly escaped being a country schoolmaster instead of 
becoming the greatest engineer of his time. It is said 
that a Mr. Lock, a school inspector, when visiting the 
school left upon record his high admiration of Rennie’s 
abilities and acquirements, and predicted that he would 
one day become an honour to his country. The fact sug- 

ests the parallel of the report and prediction made by the 

esuit school inspector as to the young Buonaparte when 
at the seminary of Brienne. Nothing is more suggestive 
of the inherent vigour of Rennie’s mind, and of a foresight 
and resolution far beyond that of ordinary lads, than that 
at each critical period of his boyhood he was himself the 
one to shape and wisely determine his own next step in life. 
His leaving the parish school was the result of his own 
decision and judgment, and his resolution to throw up the 
course of education and of life presented to him by his sub- 
sequent teacher, Gibson—to whom he certainly owed most of 
the teaching he ever received—was equally due to the exer- 
cise of his own spontaneous judgment. He was now about 
seventeen years of age, and resolved to go to Edinburgh, 
so that he could attend the lectures of the celebrated pro- 
fessors of the high school, of whom as respects physical 
and chemical science Robison and Black were of European 
reputation. To the former of these he obtained an intro- 
duction, probably from Gibson, and from being the pupil 
the young man soon became the friend of Dr. Robison, as 
to whom it is not too much to say that he was at that 
period the ablest instructor in physics and mechanical 
philosophy to be found in Great Britain—a man whose 
varied works on almost every branch of physical and 
mechanical science were given to the world in those noble 
articles which he contributed to the first edition of the 
“Encyclopedia Britannica,” and which have since been 
collected and published in four large octavo volumes. 
These articles, which after the lapse of three-quarters of a 
century should still be studied by every engineering stu- 
dent, stand unrivalled by any similar treatises with the 
exception of those of Herschell and Airy, contained in the 
“ Encyclopedia Metropolitana.” Robison and Black had 
long been the intimate friends and correspondents of 
Jawes Watt, and a recommendation given to Rennie by 
the former obtained his admission to the works of Boulton 
and Watt at Soho, where Watt soon recognised the abili- 
ties of the young mechanic, and after some months of his 
employment at Soho appointed him superintendent of the 
millwright work at the well-known Albion Mills, then 
building at Blackfriars, London. These celebrated flour 
mills, of which Mr. Watt and his firm were the chief pro- 
prietors, have been often pointed to as inaugurating the 
epoch of modern machinery and mill work, which dis- 
carded the wooden shafting and even wooden wheels of the 
more ancient mill work. But it must not be forgotten 
that the work of transforming the old machinery of the 
mills of Lancashire and Yorkshire had already com- 
menced, and that able mechanics in both these shires were 
moving on the same track with Watt and Rennie in the 
substitution of cast and wrought iron for shafting and 
gearing. 

It is hard to trace the invention of almost any concrete 
mechanical contrivance to its source, and some accidental 
circumstance often gives the original authorship of an in- 
vention to the name of some prominent person who has 
merely applied it, better perhaps than the originator, or to 
some new purpose ; thus, for a it seems possible 
that the governor, now universally known as “the Watt 
governor,” was not the invention of Watt, but merely 
applied by him to the double-acting engine about 1784 or 
1785. It was known in Lancashire, and seen and sketched 
by Robertson Buchanan, who saw it at work near Liver- 
pool as early as 1790,* where it probably was well known, 
it having acquired the name of “ lift tenter ;” and its appli- 
cation to water wheels by Hewes, of Manchester, seems to 
have been made in anticipation of that by John Rennie. 
The change from the old forms of wooden shafting and 
gearing to those in cast and wrought iron which constituted 
the new, were in truth not so much the result of the 
inventive skill of even such men as Watt and Rennie as 


* See Buchanan's Essays on “Millwork, &., p. 104, first editions 
1814, and third edition, by Rennie, page 312. 





they were consequences of immediately antecedent and 
concurrent circumstances, The great improvements in the 
metallurgy and manufacture both of cast and wrought iron 
which marked the close of the last century, and the esta- 
blishment of iron founding which, in many varied forms 
had become an established business at Carron in Stafford- 
shire, Coalbrookdale, and elsewhere, enabled cast iron to 
be obtained with an accuracy and adaptation of form to 
purpose, which was unknown and unattainable a quarter 
of a century before. The rolling mill which followed the 
puddling process for the production of wrought iron had 
enabled this material to be obtained in the various forms of 
bars suitable for shafting, of a cheapness, length, and 
symmetry before unknown, These were prime elements 
in inducing the substitution of these materials for the con- 
struction of mill gearing. The substitution was urged on, 
however, by other circumstances ; prior to the last quarter 
of the eighteenth century, mills were chiefly applied to 
such purposes as grinding corn, expressing oil, or sawing 
timber, operations that required few hands in comparison 
to the work done. With the era of cotton-spinning by 
power, introduced by Arkwright’s invention, mills received 
an entirely new use, and became for the first time manu- 
factories employing great numbers of hands, whose labour 
was only profitable so long as the mill turned. Hence 
those breakages, disabling its movement for a longer or 
shorter time, and which, in older applications, involved 
del:.y but little serious loss, in the case of cotton-spinning, 
in which, though at this early period the profits were 
immense, could no longer be tolerated. Thus everything 
conspired at once to force on and to facilitate the chan 
from the treacherous and shaky wooden gear of the old 
mills to that of iron; the mechanical principles having 
been developed, and the forms of the teeth of gearin 
having been already vastly improved by the labours of 
such men as Camus, De la Hire, and Euler. 

Watt, ever and at all times fully up to the most 
advanced points in the science and mechanical knowledge 
of his time, ably seconded by the comprehensive genius 
and sound judgment of Rennie, presented himself with 
the latter in the very fore front by the skill with which 
they applied all these improvements to the grinding of 
flour by steam in the Albion Mills, and the more remark- 
ably as flour mill machinery had for a long period previ- 
ously walked in the old ways, and received but little 
attention from inventors and mechanicians. Rennie came 
to London to erect the Albion Mills, which were finished 
in 1787, and accidentally burned down in 1810. Whether 
he was permitted to take by contract the execution in 
London of portions of the mill work is uncertain, but he 
was enabled to establish at Holland-street, Blackfriars, a 
mill-wright’s shop, which formed the nucleus of the large 
works still carried on by his descendants, and the work 
turned out from which played an important part in his 
future. From this may be dated the true commencement 
of John Rennie’s career and magnificent success as an 
engineer, Let us pause now briefly until we can survey 
some of the circumstances in which the young man of 
about twenty-eight years of age found himself, and which 
concurred with his own splendid abilities in producing 
that magnificent success. 








Tue METEOROLOGICAL Soctety.—The first meeting of this 
society for the present session was held on the 17th inst. at 25, 
Great George-street, Dr. R. J. Mann, president, in the chair, 
Sergeant James Conroy, R.E., Morris Jones, L.R.C.P., A. H. 
Leycester, Sir David L. Salomons, Bart., and James P. H. Walker, 
were balloted for and duly elected Fellows of the Society, The 
names of four candidates for admission into the society were read. 
The following papers were then read :—‘‘Some remarks on the 
Reduction of B tric Readings with a form of Table for combining 
the Corrections for Index Error, sg ry and Altitude,” by 
William Marriott, F M.S. Readings of the barometer to be of any 
scientific value must be corrected for index error, temperature and 
height above mean sea level. There is not much difficulty in 
applying the first two, but it is a very troublesome thing to obtain 
the proper corrections for altitude if the station be more than 100ft. 
above sea level, The author has found that a great number of 
observers make some very extraordinary mistakes in applying this 
correction, and gives a few specimens, He attributes the difficulty 
in applying this correction to the unsatisfactory explanation 
accompanying the tables as given in the different manuals on 
meteorology, and to the fact of the corrections being only given for 
two , viz., 30in. and 27in. He then submits a table which 
gives the sea level pressure on the left hand, and the reading of 
the barometer at the station corresponding to that pressure on the 
right hand, with the altitude correction between them. In conclu- 
sion he submits alform of table in which are bined the correcti 
for index error, temperature, and height above sea level, which is 
the means of saving much time, besides reducing the liallity to 
error. ‘‘On a Continuous Self Registering Thermémeter,” by W. 
Harrison Cripps, The ther t ists of six coils of glass 
tubing, the first five being wound concentrically round an axis, 
each coil lying within the other, in such a manner as to forma 
spiral glass wheel four inches in diameter. The sixth coil is 
moved slightly away from the others, so that it shall form the 
circumference of a circle five inches in diameter, the centre being 
the axis round which the spiral tube is coiled. Pivots are attached 
to either end of the axis, which rest on two parallel metal uprights; 
the tubing is filled with spirit, and mercury and a small quantity 
of air are enclosed in the large coil. The thermometer works in 
the following manner: When the spirit contracts on cooling the 
expansion of the included air keeps the column of mercury in 
contact with it, this immediately alters the centre of gravity and 
the wheel begins to revolve in a direction opposite to that of the 
receding mercury. On applying heat, the mercury passes forwards 
and the wheel moves in the opposite direction. The thermometer 
is made to record somewhat in the same way as the recordin 
aneroid barometer. ‘‘On a Self Regulating Atmometer,” by 8. H: 
Miller, F.R.A.S. After several years’ experimenting with evapora- 
ting dishes of different forms under various conditions, the author 
has arrived at the conclusion that none of the contrivances which 
have come under his own observation are entirely satisfactory. 
After remarking upon the conditions which a good evaporator 
should fulfil, he proceeds to describe a self regulating one which he 
has devised and which has now worked satisfactorily for several 
months. The apparatus consists of an open cylinder eight inches 
in diameter, surmounted by a brass rain gauge rim, which receives 
the water from which the evaporation es place. This vessel is 
surrounded by another cylinder 15in, in pm eter and closed 
at the which is divided into two compartments, upper and 
lower, e upper one is filled with water to keep the level in the 
inner cylinder always constant, and the lower one receives the 
ov rainfall. The amount of evaporation is determined 


weighing the apparatus, 
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RAILWAY MATTERS. 

Horxrns’ lead-faced axle bearings are now being used, it is said, 
with success in the States. The lead facing, about jin. thick, is sol- 
dered to the brass block. 

Tue piers for the railway bridge across the Jhelum are completed, 
and those across the Chenab are a nearly so. It is hoped that 
the railway over both bridges will be opened by the Prince of 
Wales. 

Tue North British Railway Company have commenced to build 
a new passenger station at Alexandris, Vale of Leven, on the site 
of the one lately burned. The new station will be much larger and 
more commodious than the former one. 

THE Vienna Fremdenblatt says that, according to good sources, 
the negotiations for a separation of the Italian branch of the rail- 
way from the Austrian are progressing, and that a mode for 
satisfying the shareholders has been arrived at, 

NARROW-GAUGE railways are meeting with considerable favour in 
Switzerland. The longest road of this class now in course of 
construction is that from Geneva to Lausanne, along the Jura 
mountains. Its length is 55 miles. Narrow-gauge tra:nways have 
been introduced in Zurich, 

Notice has been given by the North Staffordshire Railway 
Company of an application to Parliament for powers to lease or 
sell their line to the London and North-Western, Great Northern, 
Midland, and Manchester, Sheffield, and Lincolnshire companies. 
It is proposed to provide for the working of the line and canal ‘by 
the ate companies or some of them.” 

THE South-Eastern railway, with a view of saving trouble to the 
public, hasissued bookscontaining twenty first or second class tickets, 
available to or from Charing Cross, Waterloo, or Cannon-street, 
for a single journey, on any day during the month. These books 
can be obtained at the season-ticket office, Cannon-street station, 
and other offices of the company. Those containing twenty first 
class tickets are 8s. 6d., and second class 5s. 


Tue French Minister of Public Works was present last week at 
the trial of a tramway carriage with 44 places drawn by a locomo- 
tive. The distance from St. Germain-des-Prés to the Chatillon 
fortifications was performed in 20 minutes. In the opinion of the 

romoters the success was complete. The steam engine stopped 
in a shorter time than horses, and occasioned no fright among the 
horses on the road. 

CuicaGo dispatches say that there will be a suit for the infringe- 
ment of one of Pullman’s car patents by the Wagner Company. It 
appears that the latter company use an upper berth arrangement 
covered by the patents owned by the Pullman Company for which 
they pay a royalty of 5000 dols. per year, having in return the 
right to use the same anywhere east of Buffalo. Now that the 
Wagner cars are run through to Detroit and Chicago, a suit will 
be brought for infringement and to restrain the company from 
using its cars in Michigan. 

Ir is said that the Panama Railroad Company pore establish- 
ing a steamship line of its own between New York and San 
Francisco in opposition to the Pacific Mail Company. Twelve 
steamers according to the reports, are to be bought, three for the 
line between New York and inwall, five for that between 
Panama and San Francisco, and the other four for the lines from 
Panama to’‘Central American and South American ports on the 
Pacific Coast. The steamers are to be la screw steamers, 
and the line is to run in active opposition to the Pacific 


THE San Francisco Morning Call gives a description of a 
refrigerator car constructed for the transportation of fruit from 
that city to the east. It is provided with a fan blower, driven 
by one of the car axles, by means of which the air is driven through 
ice, which reduces it to a low temperature, and is then distributed 
among the fruit boxes through a large perforated pipe laid along 
the bottom of thecar. After the cool air has passed among the 
fruit, it returns to the blower, and is again forced through the 
apparatus. By this means the atmosphere of the car is kept at 
the uniform temperature of 40 deg. Fah. If the experiment suc- 
ceeds, extensive shipments of grapes will be made to Chicago and 
other cities. 

THE poapenss agreement between the Sirhowy and the London 
and North-Western Company has been before the Railway 
Commissioners for confirmation er otherwise. The opponents in- 
clude the Great Western, the Monmouthshire, and other parties. 
The Great Western and Monmouthshire desire to participate with 
the North Western in the proposed agreement or lease. The 
Alexandra Dock Company oppose on the ground that it will inter- 
fere with the conveyance of Aberdare mineral traffic to Newport. 
Whatever the decision‘of the commissioners may be it is clear that 
the real fight will be before the parliamen committees, the 
North-Western having given notice to apply for powers to abso 
lutely purchase the undertaking of the Sirhowy Railway Company. 

WE understand, says the Leeds Mercury, that a project is on foot 
for constructing a new line of railway to Huddersfield and Man- 
chester, and that it is not improbable that application may be made 
to Parliament next session for powers to carry out the undertaking. 
The proposed line will in at a point on the new Bradford and 
Thornton Railway, and will run by Ovenden to Halifax, which it 
will enter at a high level station. It will then be carried by a 
tunnel under the town, and from near Skircoat Green by a very lofty 
viaduct across the Valley of the Calder, whence a branch will run 
on towards Huddersfield, and the main line will be continued by 
Barkisland and a series of valleys to Oldham, and thence to 
Manchester, The Corporation of Halifax are to be asked to 
promote the line, and there is a rty in that town favourable 
to it, owing to the inconvenience of the only other line, which runs 
at so low a level as not to serve a great part of the town. The 
distance from ford to Halifax will not be shortened by the 
new line ; but the distance from Halifax to Manchester, it is said, 
will be shortenéd by five miles. We believe that Mr. Fraser, of 
Leeds, is the emgineer, and that Messrs, Barr, Nelson, and Barr, 
are the solicitors, 

THE stock of the Pullman Palace Car Company is widely scat- 
tered throughoué the country, and until ‘this month it has paid 
dividends at the rate of 12 per cent. yearly. —It tus also issued 
bonds which ate pretty well known in some ty markets; but 
hitherto we ha¥@ seen no reports of its capital business. ‘The 
following brief statement, for the fiscal year ending with July last, 
we find in a Obionge paper. It will be found interesting :—The 
—— “an consist chiefly of 422 sleeping and other 
cars, valued at 7,877,615 dols., or 18,665 dols. each. It ownsa 
building at Mi -avenue, Chicago, valued at 21,900 dols., and 
shops for con ion and repairs in Detroit. It has, besides, a 
large amount of the stock of other sleeping-car companies, obtained, 
we presume, by consolidations, &c. The total assets are reported 
to have a value of 11,257,390 dols. The property is represented by : 

Capital s cpap tte. a. on 0s pe gfsSONOD dole. 
Filnded debt SUPE +. ce 1 eels. 2,247,000 dols, 











Total ... Se ee ce ce ce oe 68,573,200 dols. 
For the year ending July 31st the receipts and expenses were : 
z Gross. Per car. 
Receipts ene oe ce ee ee 2,558,646 dols. 6063 dols, 
Expenses, t, and dividends 2,228,419 dols. 5281 dols. 
Surp! ses hse 0 330,227 dols. 782 dols. 
We do not find™the expenses reported separately, but 12 per cent. 


in dividends was paid on the stock, which would amount to 
699,144 dols., and the bonds bear some of them 7 and 8 per cent. 
interest. Assuming it to be 74 on the average, the payments for 
interest would amount to 206,025 dols., and there is left lor working 
expenses for the year 1,323,250 dols., which is less than 52 per cent, of 
the gross receipts, and an average of 3138 dols. per car. 





NOTES AND MEMORANDA. 


AccorDING to the Scientific American, the angular velocity of 
clouds is determined by M: ‘Hursan de Villeneuve in the following 
way: He takes a ball of silvered glass, on which he draws with ink 
an equator and equidistant meridians. He places the sphere so 
that, the axis being horizontal, the cloud may be seen, by reflec- 
tion, displaced along the equator traced, and then the time which 
it takes to go from one meridian to the next gives the angular velo- 


‘city. 


To the list of substances capable of furnishing illuminating gas 
of good quality, cork is now to be added. Recent experiments 
made in Bordeaux, says the Scientific American, have given results 
both economical and satisfactory, and it has been definitely decided 
to use the material in the lighting of the city. Works for burning 
cork are now in process of construction, The fragments of cork, 
principally waste left after cutting bottle stoppers, are distilled in 
aclose retort. The flame obtained is stated to be whiter and more 
brilliant than that of coal gas, while the blue zone is much smaller, 
and the density considerably greater. 

Tue following process of manufacturing baryta green is given 
by Boetger in Dingler’s Journal. Make a mixture of two parts of 
caustic soda and one part chlorate of potash, and add very gradually 
two parts of manganese in very fine powder, Raise the tempera- 
ture gradually to very dull redness. On reaching that point allow 
the mixture to cool, and after having powdered it exhaust it with 
water. Filter the liquid thus obtained, and add to it when cold a 
solution of nitrate of beryta. There is formed a violet-coloured 
precipitate of baryta, which is washed with care. It is then dried 
and treated with one half to one part of caustic baryta, hydrated, 
and gradually heated - Res the commencement of redness, with 
consequent stirring. When this operation is at an end, the mass, 
on cooling, appears of a fine green. It is powdered and finally 
washed in order to remove any excess of baryta. 

GEOLOGISTS and archzologists who are interested in an old con- 
tour surfaces of London, may be glad to know the following fact, 
recently brought to light. The ~arpcoon | Gazette says some houses 
on the west side of Tottenham-court-road, adjoining Oxford-street, 
have just been pulled down, and in digging deeper for new founda- 
tions, the London clay was reached at a depth of 124ft. below the 
present level of the pavement. On this rested a patch of gravel 
nearly 3ft. thick at its maximum, and in the parts exposed, thin- 
ning out in about 11ft. It had the appearance of being a lenticular 
patch ; the ground above was “‘ made earth.” In the record of the 
** horse shoe” well, given as No. 369in Mr. Whitaker’s memoir on 
the London basin (Geological Survey publication), no data are 
given of the first 22}ft., but it is said this ‘‘ would be gravel mostly, 
but partly London clay perhaps.” This present opening supplies 
some of the wanting information. Those who wish to see the sec- 
tion should do so early, as the gravel is being carted away. 

A cuRtous paper was read the other day by Mr. Axon before the 
Manchester Literary Club, giving some account of the smallest 
bocks that have been published. He started by reminding his 
hearers of the assertion of Pliny that the “Iliad” had been 
written on a piece of parchment that could be enclosed in a nut- 
shell. This seems a rather incredible statement ; but, according to 
Mr. Axon, Huet convinced himself the feat was possible. He main- 
tained that on each side of a piece of vellum ten inches long and 
eight wide, which can easily be put in the shell of a large walnut, 
it would be possible to squeeze 250 lines, each line including 30 
verses of the “‘Tliad.” e 15,090 verses of the poem would thus 
be accounted for. A Lacedemonian artist is said to have written 
in letters of gold a posy of two verses enclosed in the rind of agrain 
of corn. Peter Bales, a celebrated writing master, wrote a copy of 
the Bible which could be placed in a walnut about the size of a 
hen’s egg. Among small printed books an honourable place is due 
to “‘The Bible in Miniature” (sic), printed by Newbery in 1780. 
Each page, which measures about 1gin., contains 21 words or 105 
letters. A still tinier volume is a religious work, ‘‘ Small rain upon 
the Tender Herb,” published by the Religious Tract Society. It 
measures only a shade over 1}in., yet each page holds 40 words, or 
about 140 letters. There is, it appears, a work in existence which 
is not only small, but is without printed matter, It is called ‘‘ The 
Wordless Book,” and is made up of ten pages. The first and tenth 
pages form the covers, the title ae | printed on the former; the 
second and third are black, the fourth and fifth red, the sixth and 
seventh white, and the eighth and ninth, “shining gold.” This 
rémarkable volume is said to be “‘a religious allegory devised by 
some enthusiastic evangelical.” It may be objected that it can 
hardly be called a book ; but to critics who would say so, Mr. Axon 
recalled Byron’s dictum that ‘‘ a book’s a book, altho’ there’s 
nothing in it.” 

Tue following interesting statistics of the iron industries of 
Finland have been arranged by Mr. David Forbes, F.R.S., from 
official information, and published in the Journal of the Iron and 
Steel Institute : The production of iron in Finland in the years 
1872 and 1871 was asfollows—the centner of 1001b. being equiva- 
lent to 42°534 kilogrammes, or 93°77 English pounds :— 








Pigiron. Manufactured iron. Bar iron. 
Centners. Centners., Centners. 
IS71.. o- 485,835 15,914 366,938 
1872.. .. 457,612 19,962 827,155 
Increase — 4048 — 
Decrease 28,223 —— «. os 0,783 
The entire production of cast iron in Finland, 457,6 tners, 


or about 19,067 English tons, was smelted in 17 c 

furnaces which were in operation, in all, 3493 days of 24. hours 
each; one of these furnaces only smelted ores imported from 
Swedish mines; four of them worked a mixture of ‘_  e 
Finland mine ores along with iron ores dredged from the in 
Finland, and eleven.gthers only smelted the lake and bog ores of 
Finland. Of the whole production of iron, 150,657 cts. were 
made from mine ores (native 5 Oxides of 
iron) and 306,955 from the lake and ee ores (hydrated peroxides 
of iron), the bg being respectively 293,780 cts. Swedish, and 
24,622 Finlandish mine ores, 885,132 cts. lake ores, and 34,459 cts. 
bog ores, both the latter peng from Finland, as well as the 142,518 
cts, limestone employed as a flux. The following figures show the 
progress of Finland’s blast furnace industry : 


“ Number of Make of pig iron 
Year. Blast furnaces. in conlanre. 
Sth: 5 xs tal spa 22,000 
 ipeilatde. Bisa ~ 31,000 
NE: oat - 44,000 
$8583 2. .d bourse 16 146,000 
BOOB cc ot Un oe 16 282,000 
fom 3. od oe OT 485,835 
1872 .. 17 457,612 


With the exception of 18,869 centners of puddled steel, which was 
exported to other ports of Russia to be made into rails, no steel 
was male in Finland in 1872, and it is doubtful as to whether any 
of the lake iron ores, even those which are rich in manganese, will 
be found suitable for the manufacture of steel either by the 
Bessemer or Siemens-Martin process. It is also not known 
whether the manganiferous lake ores could not be made use of for 
the production of spiegeleisen on the large scale. The production 
of bar iron in Finland since 1714 will be seen from the following 


figures, 
Inu 1714 38,000 centners, | In 1840 66,000 centners. 
1 2800 .. .. 57,000<* yy 3 1852 59,000 me 
»» 1887 52,000 be »» 1862 -- 213,000 i 
»» 1872 . 320,157 a 


At Raivola, in 1872, a blast furnace, on the Rachette system, 
with ten tuyeres and two breasts, was worked for 245 days of 24 
hours, during which period it smelted 192,247 centners lake and 
bog ores, with 9966 centners, or about five per cent., limestone as 
flux, which yielded 39°8 per cent., or 78,155 centners, pig iron ; 
cold blast was employed with a pressure of 2in, of mercury. 





MISCELLANEA. 


THE Danish Government has, says a Reuter’s telegram, granted 
a concession to an English firm for the construction of a submarine 
telegraph cable between St. Thomas and Cauracoa. 


THE Greenwich Hospital Pension for engineers of £50 a year, 
vacant by the death of Mr. James Payne, retired chief engineer, 
has been awarded to Mr. Maurice Johnson, retired chief 
engineer. 


Tue largest polished ‘plate ever exhibited was the work of the 
Thames Plate Glass Company, measuring 19ft. 5in. long, and 10ft. 
3in. wide. This plate was exhibited at the World’s Exposition in 
London and Paris. 


A scHooL of mines has been inaugurated in connection with the 
Michigan University. It has assay furnaces for gold, silver and 
other metals, forges, blast furnaces, and all possible appliances for 
practical work in metallurgy. 

AccoRDING to the Globe, two men were killed on Wednesday by 
the explosion of a Howard boiler at the cotton mills of Messrs. R. 
R. Jackson, Brother, and Co., Blackburn, It is stated that an 
inspector of the Steam Users Association had a narrow escape. 


Messrs. SMITH AND Wesson of Springfield, Mass., are at work 
on a new pistol, calibre 38, modelled after the present No. 3, with 
ejector, to take the place of No. 14, hitherto made at their factory, 
and some of this pattern will be ready in about five weeks. It is 
proposed in the spring to build an addition, 100ft. long, to the wing 
on the south part of the building to accommodate machinery for 
the manufacture of pistols similar to the new ones now being made, 
but of smaller calibre. This firm have contracted to furnish the 
Russian Government 20,000 more army pistols, the pattern to be 
No. 3, with ejectors, and the work will probably be done in some- 
thing less than seven months. This will make up the number 
manufactured for the Russian Government by Smith and Wesson 
to 100,000. 


Tse latest manifold letter writer is a Newark, U.S., invention. 
The apparatus prints, however, rather than writes. On the top of 
the penholder is a miniature electric engine, about as large as a 
spool of cotton. The point of the pen is like an ever point pencil, 
only instead of lead there is a needle. The miniature engine is 
connected with the battery by a small wire. The writer handles 
the pen like any other, but as he writes, the needle, moved by the 
electric machine with great rapidity, punctures the paper. The 
paper, written upon in fine needle dots, is put over another sheet 
ani rolled with ink specially prepared, and the letter is thus 
stencilled. The operation may be repeated till the punctured 
mee 1s worn past = and = bee = hes only to 
make a new copy. Yith paper properly adapted to the purpose 
a large number of impressions may be obtained. The inventor is 
Mr. Edison, of the quadruplex telegraph apparatus. 


THE Philadelphia Times publishes a letter showing that the 
water of artesian wells is not always fit to drink. There is 
an artesian well at Reading 2000ft. deep, costing 22,000 dols., which 
contains forty-seven grains Epsom salts to the gallon. An artesian 
well at Fitth and Cherry streets, Philadelphia, containing 
116 grains of foreign matter to the gallon, can only be used to 
condense steam for the boiler. An artesian well in South-street 
furnishes water not fit forsteam. At Seventh-street and Passyunk- 
road there are two artesian wells, each 100ft. deep, but the water 
of both is so impure that it can only be used for condensing. The 
water of the well at the Continental Hotel is not pure. At 
Louisville there is a well 1649ft. deep, one in St. Louis, 
deep, one in South Bend, and one in Terre Haute, but the water 
of them all is impregnated with minerals and fit only for medicinal 
uses. At Atlantic City a number of wells have been bored in the 
ey of getting pure water, but not one yields water fit for house- 

old use. 


Accounts from Castellamere state that the Duilius, on which 
most of the Italian naval expenditure is at present concentrated, 
is described as being the most powerful iron-plated frigate ever yet 
devised. She is to be armoured with plates 19in. in thickness, and 
moved by engines of 7000-horse power. Her guns will be but four 
in number. Sir W. Armstrong, who provides them, is said to 
have promised to outdo the recent Woolwich achievements, and to 
furnish her with pieces weighing each 100 tons, of which a good 
deal has been heard in this country, and throwing projectiles of 
1800 lb. The price mentioned for thege Newcastle infants, £24,000 
a piece, gives but a faint idea of their real cost. It must be remem- 
bered that they have not only to be built and proved, but to be 
sent out to Italy, and got into their proper positions ; and the 
latter is the task which the mechanical resources of the Italians 
will find a rather severe one. It is hardly necessary to add that 
their being used at all implies the accompaniment of very expensive 
special hydraulic machinery. 


On July 4, 1876, the great explosion which is to shatter the sub- 
marine rocks known as Hell Gate at Hallett’s Point and open a 
navigable chanvel for vessels of large draught coming and going 
through Long Island Sound, to and from New York City, will take 
place ; such, at least, we understand to be the present intention of 
those in charge of the work. The excavations were completed 
about two months ago, and the operation now in progress consists 
in the boring of the holes in which the heavy fm me of nitro- 
glycerine are to be placed. These borings are about half finished, 
and will require the labour of two or three months longer, after 
which two months more will be occupied in inserting the charges. 
The entire surface undermined measures 2} acres, and the cuttings 
aggregate 7542ft in length, varying in height from 8ft. to 22ft., and 
in width from 12ft. to 13ft. There isa roof 10ft. thick between the 
mine and the water; and the latter, at the outer edge of the ex- 
cavation, is 26ft. deep at low tide. Between the headings and 
galleries heavy piers are left, which now sustain the immense 
weight of rock and water above. In each pier from ten to fifteen 
2in. and 3in. holes are being drilled, and in the roof similar apertures 
are being made at intervals of 5ft. apart. All of these openings will 
be filled with nitro-glycerine, in charges of 8 lb. and 10]b. and 
= will be connected together by gas-pipe filled with the same ex- 
plosive. 

THE superiority of our service construction,of heayy guns is being 
proved, a the Pall Mall Gazette, not only direct experiments 
at home, but also by indirect means abroad/ t the time when 
the first trials of the 80-ton gun were going on, a French breech- 
loading gun corresponding to our 9in. and weighing about 14 cwt., 
burst violently at Gavre when being fired with its service charge of 
powder and projectile. The French guns ate ponstructed on a 
system which, to say the least of it, has never met with any 
approval in this country. The body of the gun is of cast iron, the 
portion from the trunnions forward being entirely composed of this 
material, At the breech-end the gun is lined with a steel tube as 
far as the trunnions; in order further to strengthen it, 
according to the advocates of this system, a series of steel rings is 
shrunk on the breech, reaching as far as the trunnions—that is, 
over the powder ‘and shot chambers, Here therefore is a combi- 
nation of two tréacherous materials, cast iron and steel, so that any 
failure in the soundness of any part must lead to disastrous results, 
When to untrustworthy material is added a complicated system of 
breech loading, the wonder is not that guns so constructed some- 
times burst, but that they can be trusted at all. The gun which 
failed lately at Gavre burst violently, six men being killed and 
others being injured, though the gun was not being subjected to 
any extraordinary test, but was being fired as on service. It is only 
fair to conclude, therefore, that the guns in use in the French navy, 
being identical with that which burst, are liable to behave ina 
similar manner. As far as the experience of fifteen years can be 
relied on, no such accident can possibly happen to one of our much 
— heavy guns when the most ordinary precautions are 
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HAAG’S SYSTEM OF WARMING RAILWAY CARRIAGES BY STEAM. 
anakaall =” jonanoia( For descriptionfsee page 377.) 
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HEDLEY’S APPARATUS FOR RAISING 
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Mr. Rozert Heptey, of North Greenwich, has recently 
patented an apparatus for raising and lowering steam launches 
expeditiously and safely over the sides of ships and wharves. 
The mode by which this desirable consummation is proposed to be 
effected is at once ingenious, simple, and—in view of its perma- 


ment value—inexpensive. The arrangement devised by the 
patentee for thus handling the small craft in question, as well as 
ships’ boats of all descriptions, will be generally understood 
from an examination of the accompanying illustrations, but in 
order to make the plans of Mr. Hedley more completely wren. 1g 
ing feture of the apparatus i the application vo it of ydreulic 
ing feature je a tus is the a ion to it of hydrau’ 
force. The drawi wie Dig. 1 and 2, exhibit the apparatus with 
launches attached. In Fig. 1 the miniature steamer is represented 
as suspended after being raised from the water, and prepared for 
swinging on board, and in Fig. 2 as having been lowered into 
her native element and ready for a start. In both cases the 
launches are shown “ stern on” to the side of the vessel, and in 
this position they are always deposited in the sea by means of 
Oil ont he a 

seen upper part of the apparatus is con- 
structed somewhat similarly to an erdinary eving crane when 





mounted on a ship’s deck. Below, however, the arrangements 
are of a totally different character, and for the sake of clearness 
they are illustrated in section. Projecting downward from the 
base plate, which of course is firmly bolted to the deck of the 

aed is a barrel of gun metal or iron G. Inside the barrel is a 
tube of smaller dimensions, and which is free to revolve. The 
upper end of a swivelling cylinder is made to support standards, 
and to these latter a rock beam or double-ended lever I is sus- 
pended by trunnions. One end of the lever is of greater length 
than the other, and this has a “ horse head,” or jar frame C 
attached to it. Thus when the long end ‘of the lever turning on 


|e 


hydraulic force is exerted, by a duplex action, on both ends of 
the beats altaneoul but in opposite directions. The com- 

pena yt eer rand « nly wenn = gr Ape h wry ee 
<7 an Sagas the vecking beam with the weight attached 


to it. 

Whilst the lift is thus takin place the triangle is made to 
move over a short radius, and thus to bring the ae suspended 
| nearer to the side of the ship, as well as to increase the height 

| to which it is raised. In fact, if it be a launch or boat in the 
slings, her keel will be thus brought above the — of the 
ship, so as to leave her free for on When 
| shipped, the launch, according to Mr. Hedley’s plan, is stowed 
athwart the vessel about midships, so that she can readily be 
swung “end on” and again lowered into the sea. The lowering 
itself is effected readily by one man seated in the boat, and who 
by Pulling a cord opens a valve, and thus allows the water in 
barrel to flow back at an adjustable to the 
Gently thus the boat is seated again on the water, and being 
engaged, she is ready for ing or rowing ight off, 
without the risk of being swamped by the waves, as often sou 
under the present method of lowering boats and laun 
namely, broadside to the ship. In the case of a boat lowered as 
now proposed, “end on,” every oar can be shipped, or in the 
case of steam launches the steam may be got up and the engine 
started before the boat touches the water at all. 

The hydraulic pump for charging the inner barrel may be 
fitted on the spot on a ship's deck found most convenient for 
the —, but it ought to be close to the swinging apparatus 
for itating operations. The disengaging may be made to 
take place automatically when the boat touches the water, or 
by avery simplé-hand arrangement. An air buffer is made to 
act as a brake and regulate the angle at which the long arm of 
the beam shall stand when projecting over the side of the vessel. 
That angle is determined by the weight ded. 

The long arm of the apparatus, having a preponderance of 
weight, descends, by reason of its own gravity, when the relief valve 
of the inner barrel is opened, the short arm, of course, rising at 
the same time. The two pistons thus ap; each other, and 
are left ready to be separated by hydraulic means when a raising 
has again to be effected 

The chain arrangement for swinging a launch is so contrived 
as that she shall always be maintained at a dead level, aad 
this constitutes a not unimportant, although a minor, feature 
of the boat-raising and lowering apparatus of Mr. Hedley. In 
fact, it seems clear that the patentee has brought his extensive 
practical experience to bear on the work of making the invention 
as complete and perfect as possible, and that he has not exerted 
himself al er in vain. He claims to have devised the 
—— and most effective means of accomplishing the object 
desi 








DIXON’S PATENT RADIAL ARM TEST OR 
GAUGE COCK. 


To have at all times a complete knowledge of the height of 
water within steam boilers is of such prime importance that most 
well-appointed boilers are fitted with two or three test or gauge 
cocks besides the ordinary glass water gauge mountings, thus at 
once securing a double means of ascertaining the water level and 
also guarding against any inconvenience or risk of danger arising 
from the possible breakage of the glass tubes. The neat fitting 
we illustrate is the invention of Mr. Adam Dixon, an improve- 
ment over the test cocks at present in use, inasmuch as by it 
not only is all the work done which now requires two or three 
cocks, but it is done a great deal better, as all the varying 








| heights of water are ascertainable to a oye at all intermediate 
| points or levels—a power not y the present cocks. 
| For this new fitting, therefore, the ‘cllowing advantages are 
claimed E:— conomy in first cost; ecenomy in fitting one 
instead of two or three cocks on to the boiler ; and reduction of 
all chances of leaking to a minimum, by following out the sound 
mechanical maxim of having as few holes in a boiler as ible. 
Another important feature in this new cock is its index, giving 
the different levels of the water in inches and halfi inch es, and 
indicating danger point—no mean advantage when it is consi- 
dered how frequently boilers are committed to the charge of 





very unskilled la 8, who req everything very plain and 
clear to their understandi 
The upper figure is a bird's-eye view; the lower a sectional eleva- 


tion. It will thus be seen that the fitting consists of a hollow plug 
cock A; to the inner end of the plug is attached a hollow radial 
arm C, ‘the outer end of which arm has an open mouth, and the 
whole is so made that when fitted to the boiler the hollow radial 
arm shall revolve and describe the are of a circle inside upon being 

ted th h the hollow plug by means of the handle E, 





the steel sustained by the cheeks AA is | , the 
triangle falls over and extends, as it were, the length and range 

of the lever. The long arm of the rocking beam, as it may 
termed, is connected by means of a rod to a piston within the 
inner or hydraulic barrel F, and which may be moved upward or 
downward by the force of water pumped in by hand or steam 
power. The short arm of the main beam is also connected, by 
a chainH, to a small piston D within the inner tube. The water 
admitted to the latter thus acts ss faces of both pistons 
intermediately and forces them =» this way when a steam 
launch or boat, or indeed a weight of any kind, is being lifted, 


attached to the other end of the hollow plug standing outside 
~ boiler. The flow or blow off of the water forced through C 


regulated b ——a screw valve H O working inside the 
ole p plug, fitted with a finger or pointer 
marking an we the absolute respective heights 
of either water or steam. the pressure is down, by t serge | 
E the mouth of C can be made to dip below the water, 
up 4 hittle if it is within reach. 
w Although it is neither intended nor recommended that this 





fitting should supersede the glass tube gauge, but act as » sup- 
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plement thereto as in the present gauge cocks, still, where from | these losses there are others, not so evident upon mere reflection, 
motives of economy only one means of indicating water is | but, nevertheless, decisive as to the claims of the high measures of 


attached to a steam boiler, it becomes a question as to whether 
this new test cock should not have the preference, especially in 
ironworks and collieries, owing to its freedom from derangement 
through having nothing liable to break. 








THE STEAM MACHINERY OF THE NAVY. 

Ivy Mr. Brassey’s recent pamphlet on unarmoured shi 
attention has been directed to the danger likely to arise 
from the exposed position of the machinery of our lately 
built wnarmoured cruisers. 

M. Dislére, again the source of a great part of Mr. 
Brassey’s inspiration, points out in his book on “ La Guerre 
de Course,” that the combat off Havana between the 
Meteor and the Bouvet during the late war, has clearly 
demonstrated that the vulnerability of the steam machinery 


| 


| 
| 


| ever, and the process gives rise to the most im 


constitutes a danger of the first order in a ship of war, and | 


we do not think we can for one moment be charged with 
exaggeration in attaching the highest importance to the 
uestions discussed in the naval prize essay—“ Simple and 
ompound Engines as applied to Ships of War,” reviewed in 
arecent impression. We reprint below a paper on compound 


expansion, 
irst, there is the loss due to the expansion itself. The work 
accomplished in the process requires the conversion of heat ; and, 
as this must be furnished by the steam, there is condensation as 
the result. And this condensation must needs engender further 
eee, attended by further condensation. Again, the interior 
ls of the cylinder and the sides of the piston are chilled during 
every communication with the condenser, a large quantity of heat 
being abstracted from them by direct radiation into the mass of 
vapour in the cylinder about to be ejected towards the condenser, 
and by the re-evaporation of water that has been deposited upon 
their surfaces, and this quantity also is augmen with every 
increase in the size of the cylinder. The water thus re-evaporated 
has been condensed from steam that has performed no work what- 
portant of those 
effects - high expansion that so greatly modify the value of the 

principle. 

In the extensive experiments of the Navy Department, to which 
allusion has been made, the cost of the power developed was 
expressed in pounds of water evaporated from 212 deg. Fah. per 
total horse-power.per hour. These quantities were ascertained by 
the actual measurement, by means of tanks, of the water evapo- 


| rated, and, being compared with the quantities of steam discharged 


engines, read some time ago at the United States Institute, | 


and in which, we have no doubt, those of our readers in- 
terested in the comparative merits of the rival engines, 
will find suggestive information. The paper is reprinted 
* from the proceedings of the institute recently published, 
the author—Chief 
being one of the chief members of a board of American 
engineers appointed to report on this subject. It is from 
the materials of the report of the board that the paper now 
published has been prepared. 

Some of the objections so forcibly urged against the 
compound engine in the prize essay, are pointed out in 
Mr. Baker’s paper, and after the light that has been thrawn 


36in. engines of the Guerriére class 
| of the Benicia class; and the 36in. by 
| class. They may 
| approved ty, 
upon the matter we must confess that we do not ourselves | screw 


from the cylinders, as measured by the indicator, the sum of the 
condensations I have noted was ascertained. The data may be 
relied upon to determine the performance of any engines of the 
kind experimented with, by applying them in correction of the 
results obtained from indicator measurement alone, 

In any investigation of the claims made in behalf of the com- 
pound engine, it will be y to pare its performance 
with that of ordinary ines that have, in commoa with their 
rival, the latest improvements hitherto devised. Such a comparison 





Engineer Baker, United States Navy— | has been lately made by a Board of Naval Engineers,* and the 


results embodied ina report to the Navy Department, It is upon 
the materials of that report that I shalt proceed to draw in the 
following discussion of the comparative merits of the two types of 
engines. Among the various types of steam machi cy 
in the naval service are three, known respectively as the 60in. by 

; the 50in. by 42in. engines 
Sin. engines of the Swatara 
taken as excellent examples of the most 
2 of Non-compound engine, as generally employed in 


p' in our own and other naval services. In common 


care to speculate much on the probable results of an action | with the modern compound engine, they work surface condensers. 


in which a British ship would have to depend for her loco- 
motion on a compound al ree engine. We cannot 


view, with any degree of comfort, the fact that every ship | navy. 
of consequence now being built or fitted out, including | steam employed. The engines of the three classes I 
the Inflexible, Temeraire, Dreadnought, Shannon, Rover, 


Boadicea, Bacchante, Alexandra, and many others whose 


names will, before long, be equally familiar, are provided | 
It required | 


with machinery of so dangerous a character. 
the sinking of the Vanguard to teach us that adequate 
provision against the effects of the ram, or even the 
injuries to which a ship is ordinarily exposed at sea, 
had not been made, however perfect the vessel might be in 
other respects. We trust that still another disaster will 


not be required to point the lesson conveyed in the plainest | 
language by the author of the prize essay, bimself a member | 


of the Admiralty staff, that a purely problematical saving | 


of coal has been sought to be obtained at the serious risk 
of utter discomfiture in the event of war :— 


During the past ten years, says Mr. Baker, some mo- 
difications in the practice of .marine steam engineering 
have been effected, having economy of fuel as _ their 
object, for which so large a measure of success has been 
claimed, that they have attracted much attention among 
persons to whom: steam engines are at all interesting, and have 
occasioned a great deal of discussion in the engineerimg journals. 


The machines in which these improvements are exhibited are 
known as compound engines, and their great popularity, as mani- 
fested in their adoption by the most important lines of oceanic 
steam communication, is a conclusive proof, with many persons, of 
their decided superiority to the non-compound engines in common 
use. There is nothing new in the compound engine, so far as its 
organs and their arrangement are concerned. Its essential feature, 
in regard to those points, is berrowed from the precedents of 
Hornblower, and of Woolf, inventors who put forward their 
systems severally in 1781 and 1804. 

The object of these contrivances was the use of a high’ measure 
of expansion, with less strain upon the organs of the engine than 
those encountered in the attempt to realise the anticipated benefits 
of the practice with engines of the ordinary type. For im the 
latter, with the same speed and stroke of piston and the same 
initial pressure, it is plain that for the development of the same 
power the area of the piston must be increased with every augmen- 
tation of the measure of expansion, and that at one period of the 
stroke of the piston a greater strain will be brought upon the 
engine—greater as the measure of expansion and the area of the 
piston are greater. And as the strength that must be provided in 
any construction is that which shall be adequate to resist the 
greatest strain brought upon it, the same mean pressure may 
require greater or less strength in the materi ing as the 
extremes from which that pressure is determined may vary. The 
engines of Hornblower and of Woolf were known as double- 
cylinder engines. Steam was admitted to the lesser of two 
cylinders, and, having in filling it carried the piston along its 
length, was exhausted into a second or larger cylinder, where its 
remaining expansive force was expended in impelling the larger 

iston. 

. Some double-cylinder engines have been worked in Cornwall in 
raising water from mines, but the common pumping engine of the 
region has held its own against them. With the pressures employed 
in marine service until within a few years, the principle upon 
which the use of the double-cylinder engine was justified is founded 
upon a delusion. The advantages of what is called expansion were 
deduced not from experiment, but from a priori reasoning, based 
ps gan the supposed correspondence in the action of steam, and that 
of gases in general, as enunciated in the law of Mariotte. It has 
been found, however, that the advantages anticipated from the 
use of high measures of expansion with engines of the common 

e are not to be obtained in practice. Many experiments, among 
them a great number by the Navy Department, have been made 
upon the scale of ordinary practice, by which it has been proved 
that, for the common pressures employed in marine engines, a 
measure of about twice the initial volume is attended with the 
most satisfactory economical results, * 

Any increase of the number of expansions above that measure is 
attended with the aggravation of several losses, the ratio of which 
to the whole useful effect obtained is greater with the greater rates 
of expansion. For since the cylinder must be larger for the deve- 
lopment of the same power with equal initial pressures, it follows, 
first, the direct loses by radiation of heat outward to the surround- 
ing medium will be —_— secondly, the ratio of the whole back- 
pressure of the condenser vapour to the whole mean pressure of 
the steam will be increased ; thirdly, the ratio of the quantity of 
steam required to fill the space contained in clearance and steam 
passages to the whole quantity used will be greater, And besides 








* See Professor Rankine’s paper, Appendix C, ‘‘ Report of Admiralty 
Commission, 1872.” Compare Prof. Rankine’s remarks upon the efficiency 
of the steam-jacket in the above connection with what he says in 
Art. 286, “Steam and other Heat Engines.” See 
ff Researches in Steam Engineering,” preface to vol, il, 


also Isherwood, , 


Apart from the difference in the arrangement of the cylinders, 
| the disposition of the organs of these engines is very simi 


| that adopted for engines of the compound type in the British 
The remarkable functional difference is in the ure of 
ve parti- 


cularised are simple, durable, substantial in construction, and 
| convenient of management. In these respects they are not inferior 
| to any engines now on board naval vessels, whether of the com- 
pound or any other type. They are designed to work steam of a 
boiler pressure of 401b. to the square ineh, and their valve gear is 
arranged so as to admit of the use Of steam expansively at 
| measures ranging from one and a-half te two and a-half times 
| the initial volume. They are quite as eConomical in fuel as any 
| other non-compound marine engines now in use. 

| The type of compound engine most generally adopted abroad is 
| that in which two cylinders are employed, both working through 
cranks set at right angles to each other upon the same shaft, their 
axes being parailel, and lying in the same plane. The cylinders 
are of different diameters, but of the same stroke of piston, and 
the larger is connected with the condenser. The smaller of the 
cylinders aloné has any direct connection with the boilers. It is 
| surrounded by a cylindrical shell, having the same outside diameter 


| as the larger cylinder, and the wide annular space between the 


outer and the inner cylindrical shells is termed the receiver. Into 
this receiver the steam from the smaller or high-pressuge cylinder 
is delivered at every stroke of the piston, in expanded volume. 
From the receiver the steam passes to the larger or low-pressure 
cylinder, and is therein worked as in common condensing engines. 


TABLE 


Exhibiting for comparison the est) 6f the power, in Ibs. of steam per 
horse-power per hour, of a number of compound and non-compound 
two-cylinder engines; the quan as g@certained by indicator 
measurement, being ,corrected by adding, in the case of the non- 
compound engines, the known condensations in the cylinders for their 
several measures of expansien, as determined. by the experiments of 
the Navy Department /and, in the ease. of the compound engines, the 
quantity condensed in the steam-jaekcts, as estimated upon the basis 
of an experiment made with the pumping. engine of the Brooklyn 
Waterworks in 1360. 
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Steamer Patagonian... 15°9 2°04 —  §17°94)21°16)25-99! 29°42 
Steamer Batavia 17°6 2°27 _- 19°87/24°78|30°09) 34°14 
Steamer Egypt oc] 499 2°28 “= otis vis foes 32°00 
! 
Mean: | 
60 X 86in. engines ... 25°02] — 4°62 \29°64\35°76}40°86 —s 
50 X 42in, engines .. 23°45 _ 4°20 (27°75|35°25/40°85)  — 
36 X 36in. engines ..) 23°40 4°60 28°00/34°25/40°80)  — 
Mean ; | 
Navyengines .. ..| 23°95 — 4°47 {28°46/31°75)40°83)  — 
Compound engines ..' 16°86} 2°19 — 119°05}22°46|27°18| 31°02 


The admission of the steam from the boiler to the high-pressure 
cylinder is usually governed by an adjustable expansion valve, A 











* 1873, Chief-ong, C, H. Loring, Prosident, 


similar valve is sometimes employed with the low-pressure cylinder, 
not in order to effect expansion—for that results from the relative 
eapacities of the cylinders—+but for the purpose of properly iistri- 
buting the power between them. 

The high-pressure cylinder, and commonly the low-pressure 
cylinder also, is furnished with a jacket, surrounding it at the ends 
as well as at the sides. The jacket,is kept filled with steam of the 
boiler-pressure. Heat is conducted from the jacket inward to the 
cylinder and outward through the inner shell towards the receiver. 

he steam contained in the receiver, therefore, is superheated by 
the jacket. The same effect is som: es enhanced by the use of 
a steam-coil within the receiver. 

When the low-pressure cylinder is provided with a jacket, the 
latter is also kept full of steam of the nee ga But in 
many good examples this cylinder is not jacketed. 

Fig. 1 roughly represents a compound engine such as I have just 
described, 

™~ 2, represents an arrangement of cylinders often resorted to, 
in which both pistons are fixed upon the same rod, the smaller 
cylinder being at the end of the larger. This is the type employed 

an board some of the senmere of = ab og aon e, and ame 

Morgan Ironworks, ew York, for the new engines o 
It will be observed that no receiver is provided in 
i from one cylinder to the 
are provided, as in the engines of the 
isneeded for equalising the distri- 

Examples of the 


: of several 
compound engines of the latest most r 7 
are given in the table exhibited on the blackboard,* in which the 
cost of the power developed by them, expressed in pounds of steam 
per horse-power per hour, as measured by the indicator, is collated 
with the cost, ascertained in like manner, and corrected for the 
known condensations in the cylinder, due to the production of the 
power, and to other causes, of the several examples of the navy 
engines already specified. 
he former is the sum of the following quantities :— 

(1) The number of pounds of steam per horse-power 
discharged from the high-pressure cylinder, as measw 
indicator. 

(2) The number of pounds of steam per horse-power per hour 
condensed in the high-pressure cylinder in the produstion of the 
power, calculated upon the basis of Joule’s equivalent. 

(3) The number of pounds of steam per horse-power per hour 
condensed in the steam-jackets, cstiensted upon the basis of an ex- 
en made in 1860 with the pumping-engine of the Brooklyn 

Vaterworks. 

I may here remark that the expression of the cost of the horse- 
power in pounds of coal, in comparing the performance of engines 
and boilers, is often impracticable, and, in a question of engines 
alone, it is entirely unsatisfactory. 

It is better to accept the quantity of steam as the criterion. 
Computed, as it is, from diagrams taken from the cylinders, under 
the ordinary circumstances of practice, it is independent of all con- 
ditions that depend upon the boilers alone. In computing the 
quantity of steam consumed by the compound engines under dis- 
cussion from that discharged from the high-pressure cylinder, as 
per indicator, it is assumed that the condensations in that cylinder, 
due to causes other than the production of the power, are covered 
by the condensations in the steam-jacket. 

Whatever condensations occur, due to the difference of tempera- 
ture between the interior surfaces of that cylinder and the entering 
steam, are countervailed by the re-evaporation of the waterthereby 
precipitated upon those surfaces, or suspended in the steam ; and 
the water thus re-evaporated becomes available as steam for the 
development of power in the low-pressure cylinder. 

The mean cost of the horse-power developed in the non-com- 
pound engines will compare with the mean cost of the horse-power 
in the compound engines as follows :— 

(1) Cost of the total horse-power of the non-compound engines, 
33°46 pounds of steam ; of the total horse-power of the compound 
engines, 19°05 pounds ; the difference in favour of the latter is 

28°46 —19°05 x 100 
28°46 
per centum of the former. 

(2) Cost of the indicated horse-power of the non-compound 
engines, 31°75 pounds of steam 3 the indicated horse-power of 
the compound engines, 22°46 pounds; the difference in favour of 


the latter is 
31°75 — 22°46 x 100 
3175 
per centum of the former, 

(3) Cost of the net horse-power of the non-compound engines, 
40°83 pounds of steam ; of the net horse-power of the compound 
engines, 27°18 pounds ; the difference in favour of the latter is 

40°83 — 27°18 x 100 
40°83 
per centum of the former. 

The total power is that computed from the mean gross pressure 
upon the _. 

The indicated power is computed from the mean unbalanced 
pressure, 

The net power is computed from the gross mea® pressure, minus 








Tennessee, no spedia 
bution of the power 


r hour 
by the 


= 33°06 


= 29°26 


= 33°43 


that. required to overcome the resistance of the back pressure and 


he friction of thé engine. 
: ted horse-power is the standard of comparison com- 
‘current discussions of the pace of com- 
the net power affords the more rational 
The gain of 29°26 per centum in the cost of the indi- 
cated power is. much less than that usually claimed for the com- 
pound enginés by persons interested in their manufacture. 

If, as is often the horse-power is obtained at a 
cost’ of only two of coal per hour, the boilers must evapo- 
rate 11°23 pounds of water per pound of coal. This quantity is 
much greater than has ever been evaporated by boilers of the type 
employed with the compound engines under consideration. The 
quantity evaporated in such boilers per pound of coal. at the high 
rates of combustion generally employed in English practice, will 
be found not to exceed eight pounds of water Sonn a temperature 
of 100 deg. Fahrenheit. hen the apparent evaporation is greater, 
the increase may be due to superheating the steam, the results of 
which practice would be equally advantageous in the case of engines 
of either type. The cost of the indicated horse-power, then, in 
pounds of coal per hour, would be 

a 2°81. 
Taking the evaporation of the boilers used with the non-compound 
engines at their maximum rate of combustion to be nine pounds, 
the cost of the indicated horse-power in pounds of coal will be 
31 
— a = 3°53, 
wn non. ent very nearly with the results recorded in 

e steam-logs of the engines in question when burning anthracite 
of the best quality. ; jenn 

The difference in favour of the compound engine is therefore 

3°53 — 2°81 X 100 
? Tien 3°53 + =) 20°39 
per centum of the cost of the indicated horse-power of the non- 
compound engines in pounds of coal per hour. 

e boiler-pressure employed with the compound engines in 
—- is sixty pounds per square inch above that of the atmo- 
sphere. 

, The employment of so high a pressure has occasioned the adop- 
tion of a type of boiler, cylindrical in form, constructed of thicker 
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plates than have been commonly used for marine pw . This 
type is thought to promise some advantages over that hitherto 
preferred for the naval service. The latter is for the most part of 
the vertical water tube variety, quadrangular in form, and un- 
rivalled in economy of fuel. It found lacking in darability 
since the use of surface-condensers has @ genera: 

It is thought that from the ter facility with which means 
for the prevention of corrosion, both internal and external, may be 
applied, due to the greater simplicity of their construction in the 

uction of the bracing end otherwise, the cylindrical boilers ma 

be made to render service for a longer period than those they will 
replace. 
‘or equal areas of grate surface, however, the space occupied 
upon the floors of the vessels by cylindrical boilers of diameters 
racticable in naval vessels of the lesser rates, exceeds that occupied 
by boilers of the quadrangular form, by about thirty per centum of 
the latter. Reducing the grate surface in proportion to the expected 
gain in net power developed, the space required for the cylindrical 
will be nearly the same as for the qu form for the de- 
velopment of the same power with equal rates of combustion. 

A great deal has been written in the current engineering journals 
in discussion of the causes to which the gains accompli are 
ascribed. Tho explanation most generally accepted is that which 
refers the improved results to the greater facility with which steam 
of high pressure can be “ee at high measures of expansion, 
But this does not suffice. The gain in economy does not increase 
in the ratio of the augmentation of the measure of expansion, or 
nearly so even. 

There is really no lence between the gains that should 
result according to the law of the expansion of gases, and the gains 
accomplished in the use of cmmgenedl at 

The practical measure of expansion t has been found most 
economical in cylinders working steam of low pressure into a con- 
denser, is not greater than two times the i volume. * 

The sgh my on cylinder of the compound engine works under 
precisely the same conditions as the cylinders of ordmary con- | 
densing engines. The initial volume of the steam received by it 
per stroke of piston is governed by the capacity of the high-pres- 
sure cylinder. If, therefore, a measure of two times the initial 
volume be employed in the low-pressure cylinder, that should have 
twice the es the pal yom cylinder. 

The latter works under nearly the same conditions as the cylin- 
ders of ordinary non-condensing engines. The practical measure 
of expansion that has been found most economical in working 
steam of sixty pounds pressure in such cylinders is not more than 
four times the initial volume. 

Now, the compound engine is essentially an arrangement by 
which two engines—a non-condensing and a condensing engine— 
are conjoined, and the best results will be obtained from it when 
the steam is worked in its several cylinders with that measure of 
expansion which would be appropriate te either, were it detached 
and worked by itself. 

The sev measures of ex) in the two cylinders are, 
then, the factors which make up the total measure effected, and 
this practical measure is (4 x 2) = 8 times the initial volume. To 
increase either of these factors by any considerable amount, for the 
sake of effecting a higher total rate for the development of the 
same power, would result in a direct increase of the cost of the 

wer, 

With a given capacity of high-pressure cylinder, therefore, it 
would seem useless to employ a low-pressure cylinder of a relative 
capacity greater than two or two and a-half times the former. 

he best examples of English compound engines have cylinders 
whose relative capacity is as one to three, and there are many in 
which the proportion is as one to four. That the low pressure 
linders of the compound engines whose performance is given in 
the table, and the measures of expansion employed in them, are 
too large for economy, will appear if we compare the cost of the 
total horse-power developed in them alone, with the cost of the 
total power developed in the cylinders of the navy engines. 

The mean quantity ting that cost is, for the compound 
engines, inclusive of the quantity condensed in the steam-jackets, 
the benefit of which is obtained in the low-pressure cylinder, 31°02 
pounds of steam. The difference is 

31:02 — 28°46 X 100 _ 
28°46 ner: 

yer centum of the latter in favour of the mon-eompound cylinders. 

‘his comparison is made with those eat engines only in 
which the powers developed in the sev cylinders are nearest 
equality. 

Mad the low-pressure cylinders been smaller, the ratio of the 
back to the effective pressure in them would have been reduced— 
and reduced in a ter proportion than the ratio of the back- 
pressure in the high-pressure cylinder to its effective pressure would 
increase—and a direct gain accomplished by a decided reduction 
of the total measure of expansion. 

Notwithstanding the defective proportions of the cylinders and 
the apparent inferiority of the boilers employed in the steamers 
whose engines we have taken as examples of the new system, it 
appears that there is a considerable gain in economy to be expected 
from the adoption of the P engine for the naval service. 
The gain in power for the same quantity of coal consumed, ex- 
pressed in = centums of the power ob by the non-compound 
engines, is 25°6. 

Whether they will fulfil the requirements of the service in other 
respects as well as is done by the engines in use, is a question 
that can be determined only by experience. ey are more complex 
in arrangement, and the details include a r number of parts ; 
at least one of the cylinders must be fitted a separate cut off 
valve and gear. : 

There is a greater number of joints, and hence, as well as from 
the higher pressures employed, a greater liability to leakage. 

The action of the cylinders nds each upon that of the other, 
and neither can be made to act by itself without the emplaient 
of special appliances of a complicated and normally useless - 
ter, in the absence of which the disabling of one cylinder means 
the disabling of both. 

Against these apparently not insuperable disadvantages we have 
to set the promised gain of 25°6 per centum im the indicated horse- 
power obtained from the same weight of fuel consumed, and the 
probable greater longevity of the boiler. i 

In adapting the system to the of American prac- 
tice, the English precedents cannot be followed. — pn 
of machinery for vessels of war are made under conditions that 
differ greatly from those that determine its gement and dis- 
position in v commerce, And the rence in the eharac- 
ter of the fuel commonly employed in this country from that used in 
Great Britain, enforces a variation in so far as the boilers 
are concerned, cmaning © necessity for thé occupation of more 
space in the vessels for that portion of the =: power, | 

It is only by experience, as has been said uly, that the 
value of the improved machinery, and its merits for ado, vin | 
the naval service, to the exclusion of other can be determined. 
In the pursuit of economy the conspicuous ification of engineer- 
ing practice is in the pressures of steam @mployed. There is 
nothing new in the com d engine exe this feature. The 
mere combination of mechanical devices distinguish it from 
engines of the common type has never a 
the cost of steam-power, although the a’ 
= by their use has a regen = 

@ new system can on: j 
modifications of that now 4 












for the reduction of 
mpt to compass that 


petition with such 
t from the employ 








vogue as ma 
ment of the steam-jacket and of the high ures and speeds 
of piston to which the superiority of the er in economy is | 
chiefly due, ts ; 
Let the compound engine compete with the older type, so modi- 


* Isherwood, “ &o,” t of Admiralt | 
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fied as to increase the speed of the piston to that employed in the 
fermer ; let the cylinder be reduced in diameter to suit the increase 
of the steam-pressure; let the practical point of cutting off—in 
other words, the practical measure of expansion-—be ascertained 
for the higher pressures, just as it hasbeen determined for the 
pressure of forty pounds; let the steam-jacket be applied, as it 
| be with great increase of efficiency, to the reduced cyli 

and we shall havea formidable competitor with the com 
engine. 

A very considerable gain in economy of fuel is certain to result 
from such modifications, and it is also certain that they will pro- 
duce engines convenient of management, simple in construction, 
not specially liable to derangement, and capable of operating singly 
by simple disengagement, in case of injury to either. 

If justice has been done the compound engine in this discussion 
of its merits, it will be plain to all who have noted the claims put 
forward in its behalf, that some of its advocates have permitted 
themselves greatly to e: rate its performances. 

And that no injustice been done in this discussion is clear 
enough when we reflect that all possible errors in the method 
of investigation pursued are in favour of the compound engine. If 
there igerror, it may be that the cost of the power is greater than 
has j stated ; it cannot possibly be less. 

Tt‘has been often urged that misrepresentation of such facts as 
have to do with the ‘ormance of machinery is without sufficient 
— and that so many unite in declaring must needs be 

rue, 

But a very close observer of human conduct has felt himself 
moved tosay that “ where per interests come into play, there 
must be, even in men inte to be truthful, a great i to 
see the facts which it is convenient to see, and such reluctance to 
see opposite facts as will prevent much activity in seeking for 








INSTITUTION OF CIVIL ENGINEERS. * 


At the meeting of the session, held on Tuesday evening, 
the 23rd of November, Mr. Thos. C. Harrison, the president, 
before commencing the ordinary business, referred to the recent 
decease of Mr. Charles Blacker Vignoles, one of the oldest 
members of the Institution, who occupied the chair in the years 
1870 and 1871. Mr. Vignoles had earned a world-wide fame in 
his profession, of which he was a distinguished ornament. He was 
most assiduous in performing his duties as a member of the 
council, and as president of the Institution, and was a frequent 
attendant and speaker at the meetings. 

The paper read was on ‘‘ Experiments on the Movement of Air 
in Pneumatic Tubes,” by M. Charles Bontemps, engineer in the 
French postal service. 

The establishment of the pneumatic system in Paris afforded the 
author an opportunity of investigating the movement of air in 
the tubes. For this purpose a system of registration was adopted, 
electric indicators, connected by wires with a chronograph, bei 
placed at intervals alons; the experimental tube. Each indicator 
consisted of a box, containing two cams controlled by springs, and 
a pees stud. At the spot where the box was attached to the 
tube, a hole was drilled in the latter, and the box was placed in 
such a position that the stud entered the hole in the tube, its 
rounded end projecting slightly beyond the inner surface. The 
carrier in transit struck the stud, which actuated the cams, and 
the electric circuit being thereby closed, a mark was made upon 
the chronograph. This instrument consisted of a train of clock- 
work giving motion to a cylinder, round which was wrapped a 
sheet of smoked paper. a to the axis of the cylinder there 
was a i bearing two electric magnets, one in connection 
with the indicator im the tube, and the other with a second- 
beating electric clock. Each armature was terminated_by a fine 
point, which on the smoked paper the oscillations of 
the palette. otion was given to the carriage by a cord aad 
weight. he carrier, in passing along the tube, closed the circuit 
on striking the studs, producing a deflection in the straight line 
traced by one point on the smoked paper. The other peint pro- 
duced a regular indented line parallel to the former, each indenta- 
tion representing one second. These lines alternated with one 
another. As soon as the observation was taken the smoked pa 
was removed, and the surface was fixed by placing it in a solution 
of gum. The moment of commencing the experiment was 
electrically noted by a commutator attached to the cock. between 
the reservoir and the tube. 

The experimental tube had a total length of 6704ft. Sin. It was 


‘made of wrought iron 2°52in. in diameter, in lengths of 16ft., 4#in.; 


and connected the central station at Rue de Grenelle, St. Germain, 
with that of the Place du Thédtre Francais, It was practically 
level, with a few curves of large radius; and was laid partly in the 
ground, partly in subways. 

Five indicators were employed ; their positions, distances from 
the Rue de Grenelle, and the periods occupied in the transit of 
the carriers, &c., being as follows :— 


! 
f 0 1 2 3 | 4 5 
Name of | Terminal Cellar, 
Station ..< Station,| Rue de Solferino,/Solferino, Ruede | Théatre 
Ruede Grenelle. No. 1, No. 2. | Rivoli. | Francais, 
Grenelle. | 
! 








ft. in. ft. im ft. dm) f& im! it im 


Distances | 
from Com- | ; 
mencement 0 215 681659 8 (2628 3335413 1}6704 8 
Distance be-| 
tween two } 
Indicators 0 215 6B 1444 24), 968 9332784 931291 52 
} 
Times of | | 
Transit ... | © | BBsecs. 30 secs. 57 sees, 136 secs. 167 secs, 
Time be-| | | 
tween two, | 
Indicators © | 2°3secs, 27°7 sece.| 27 secs.| 79 secs.| 31 secs, 
! i 
Mean speed ft in. ft. in. ft. inj ft. im.) ft. in, 
per second 0 91 102 49 28) 35 7} 35 1} 428 
| 














The experiments showed that at the ¢ when tr 
sion enced the gauge index first fell, and then rose till it 
reached a fixed point, always lower than the initial pressure. Also 
that the speed of the carrier gradually reached a uniform rate, 
the increase at the end of the journey having been due toa 
seco! cause not affecting the result obtained, 

In other experiments the action of two carriers having a 
common movement in the tube was examined. The first carrier 
was stopped in the tube, after a transit of six seconds; the 
second was then despatched, and from the period of contact of each 
with the studs, the following data were obtained :— 





Position of Indicator. Passage of 1st carrier | Pasaage of 2nd Carrier, 





Secs. | Secs. 
0. Rue deGrenelle .. .. —_— | 0 
1. Cellar 9 ee ee | 25 
2. Solférino No. 1 ~ « 26°5 | 320 
3. m= ~*~ ia 540 } 60° 
4. Rue de Rivoli ba. ve 133°5 | 139°5 
5. Théfitre Francais .. ,. 165% | 17125 


~ From “these figures the author deduced:—1. That the time 
occupied by each piston in traversing the interval between two sud: 








cessive indicators Gad qpanees, which showed that the two 
istons required similar periods to traverse similar distances, 

. That two pistons which had acquired their normal distance apart, 
preserved it throughout the whole journey. 3. That the progress 
of the carrier last introduced was independent of the initial i- 
tion of the first. From No. 2 it followed that the density of the 
air was constant from the commencement to the end of the 
journey as soon as uniform movement in the tube was established. 
The periods required by the carriers to traverse the tube 
between two indications, with different pressures, were as follows ; 











1 2, 8, 
Pressure. Pressure, Pressure. 
From RuedeGrenelleto|  19°685in. 17 Tl6in. 14 °960in. 
Solferino, No.2 .. .. 57 seca, 62} secs. 73 secs, 
Théftre Francais... .. 167 _,, 1784 ,, 208 ,, 








The respective periods of contact with each indicator were 
2°9 secs., 2°8 secs., and 2 secs. This practical identity was not 
accidental, but followed the general law, that the ratioof the, 
periods of transit over two equal distances chosen arbitrarily on 
the line was, in the uniform period state, independent of the 
pressures, 





THE iron telegraph poles in Persia are put to a novel use. A 
friend who has lately returned from that country informs us that 
between Teheran and Shiraz it is the common custom of the 
inhabitants to use the poles as targets for rifle shooting. Standing 
at one post and shooting at another, the people find the tel h 
poles most convenient institutions for gun practice, and > tone 
many believe that it is their proper and legitimate use. The poles 
are made of sheet iron, and the natives test their guns by trying 
whether the bullet will pierce the post. Some are thus 
riddled with holes, and soon give way altogether. reason why 
telegraph posts in Persia require frequent renewal is no longer a 
mystery.—T'eleyraphic News. 

GLASGOW ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—A meeting of this association was held on 
Thursday eveuing last in the religious institution rooms, when Mr. 
Alexander Smith, vice-president, opened a discussion on “‘ Simple 
and compound high pressure condensing engines.” Mr. Smith, in 
his remarks, treated the subject, in its theoretical and practical 
aspects, in a very exhaustive nianner, and brought forward facts and 
_— te prove that the compound engine was the most economical. 

e affirmed that engineering practice in general aims at being con- 
sistent with existing scientific knowledge, and that acknowiedged 
principles should not be overlooked because there may. be some 
ea difficulty in their practical introduction, and because 
throug malconstruction there may be some practical examples in 
which the efficiency fell short of what was anticipated. Mr. D. 
Halley, sident, and Mr. R. Mollins produced diagrams taken 
from marine and stationary engines which corroborated Mr. 
Smith’s remarks. A number of new members were pro for 
election, and the meeting terminated with the us vote of 
thanks, 

ENGINEERING Society, Kinc’s CoLLEcE, Lonpoy.—A general 
meeting of this society was held on Friday, November 19th, Mr. 
Devonshire, president, in the chair. Mr. J. B. Little read a 
paper on “Tunnelling.” Commencing his paper by mentioning 
the importance of a knowledge of tunnelling in railway'engi ing, 
he drew attention to the oabonem difficulties that might be met 
with. He then went on to describe the manner in which tunnels 
are constructed, with special reference to their shafts, headings, 
arches, inverts, &c., and mentioned as a matter of some importance 
the quality of bricks used. He then gave a short account of the 
Mont Cenis tunnel and of the valuable practical knowledge 
gained during its construction. In speaking of the Channel 
Tunnel he compared the ion of various ists and engineers, 
and satisfactorily showed that the lower chalk formation is the 
only available stratum through which it can be carried, and that 
actual experiment as o te mere conjecture can alone show 
its ultimate practicability. A large number of gentlemen spoke 
in the subsequent discussion and the meeting terminated at 
5.15 p.m. 

THe Late Mr. VIGNOLES.—The remains of this well-known 
engineer were interred at the Brompton Cemetery on Wednesday. 
The chief mourners were Mr. Hutton Vignoles, Mr. Henry 
Vignoles, and the Rev. O. J. Vignoles, sons of the deceased, and 
there was a large gathering of professional and scientific friends. 
The council of the Institution of Civil Engineers was represented 
by Mr. T._ E. Harrison, President, Mr. W. H. Barlow, F.R.S., 
vice-President, Messrs. Abernethy and Bruce, Sir Joha Coode, 
Dr. Siemens, F.R.S., and Mr. Woods ; also by Mr. Charles Hutton 
Gregory, past-President, Mr. C. Manby, F.R.S., Honorary Secre- 
tary, and Mr. James Forrest, the Secretary. The astronomical 
and other scientific societies were represented by Mr. Warren De 
La Rue, F.R.S., Mr. W. Lassel, F.R.S., Mr. R. W. Mylne, F.R.S., 
Mr. David Chadwick, M.P., Mr. J. Grierson, and Professor Hayter 
Lewis. Lieutenant-General Sir Lintorn Simmons, K.C.B., R.E., 
the In r-General of Fortifications, and Colonel John Stckes, 
C.B., R.E., the Commandant of the School of Military Engineering 
at Chatham, were likewise present, as well as many civil engineers, 
including Messrs. W. Airy, B.A., John Cochrane, R. Crawford, 
MA. E A. Cowper, R. Davison, J. N. Douglas, H. C. Forde, 
C. Douglas Fox, C. B. Lane, W. B. Lewis, W. Martineau, H. 
Maudslay, John Murray, F. Murton, C. Neate, T. Page, W. 
Purdon, J. B. Redman, A. Rumball, T. Rumball, ©. P. Sandberg, 
M. P. E. Sewell, F. W. Shields, C. P. B. Shelley, J. N. 
Shoolb: Carl Siemens, J. H. Tolmé, G. Turnbull, John Watson, 
and others. The service was read by the Rev. Gerard Alexander 
Crookshank, M.A., of Catton Rectory, Norwich. The inscription 
on the coffin was as follows :—‘‘ Charles Blacker Vignoles, F.R.S., 
C.E. Died 17th of November, 1875, aged 82 years.” 


Tue TURKISH Navy.—-The military contributor of the Cologne 
Gazette observes, in an article on the navies of the Mediterranean, 
that by far the strongest naval power on that sea is Turkey. All 
the ironclads of her fleet are of recent construction, and most of 
them have come from the best English shipbuilders ; the German 
ironclad Kinig Wilhelm was originally built for the Turkish 
Government. The plates of the Turkish ironclads are from 54 to 
8in. thick, two of the casemate ships have Yin. — and they are 
armed with 8in. and 9in. Woolwich muzzle-loaders and Krupp 
breech-loaders, Turkey has four ironclad frigates of 3050-horse 
power and 64 guns, six casemate ships each of 700-horse power and 
5 guns, and three turret-ships of 1200-horse power and 11 guns, 
making in all fifteen ironclads with 9250-horse power and 116 guns. 
To these should be added three ironclad gunboats of 240-horse 
power and six guns on the Danube, and two ironclad gunboats on 
the Lake of Scutari, each with 60-horse power and 2 guns. The 
screw ships are also for the most part well built and equipped. 
They consist of four ships of the line, thirteen frigates and 
corvettes, twenty-two avisos, and twenty-seven gunboats and 
coasting vessels, besides 101 transport ships, all large and mostly 
well armed. The actual strength of the available fleet of Russia 
on the Black Sea cannot at present be accurately estimated, but 
the writer thinks there can be no doubt that it is far inferior to 
that of the Turkish fleet. Austria has four ironclad casemate 
ships, of 3600-horse power, and 60 guns, and seven ironclad 
frigates, of 4050-horse power, and 980 guns. Three of these ships, 
however, are now being rebuilt, and most of the others do not 
fulfil the requirements of modern naval warfare, either as regards 
the thickness of their plates or the calibre of their guns, This 
remark applies even more to the Italian ironclad ships, several of 
which are to be sold by auction this month, in order to obtain 
funds for constructing pew opes more suitable to modern 
requirements, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
Madame Boyrveau, Rue de la Banque. 











PUBLISHER'S NOTICE. 
In consequence of the General Postal Union, which came into 

y ome on the 1st of July, 1875, Foreign Subscriptions for 

hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at ing rates will receive THe ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 

Copies may be had, if preferred, at increased rates. 

Remittance by Post-office Order.—Argentine Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good 
Denmar'! Eeypt. France (Paris only), Germany, Gibraltar, India, Italy, 
, Malta, Na’ Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos fo mag Ceylon, Chili, via 
Southampton, France and Algeria, Greece, I Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts; we 
crass Siena enemas our corveapencient hae. copies 
*.* In order to avoid trouble and confusion, we jind it necessary to 
inform that of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompani i 


writer to hi , and bearing a postage stamp, in order that 
answers rece y us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 


these instructions. 
*,* All letters intended for insertion in TH ENGINEER, or contain- 





ing questions, must be panied by the name and address of 
the writer, not necessarily oA publication, but as a proof of 
good faith. No notice will be taken of anonymous 
communications. 


F. F. P.—No, not in the sense of purchasing patents. 

8. R.—We beliere Messrs, Greeawood aad Batley, of Leeds, will aupply the 
machinery you want, 

ORDNANCE.— You have no course open to you but to send your drawings ian 
to Government and take your chance. 

T. 8S. H.—The acheme is new, but of no value. 
drag one idle screw through the water. 

E, Z.—We cannot give you Mr. Swank's address, but a letter, directed to hii, 
aa “* Secretary of the American Tron and Steel Association, Pittsburgh,” 
will find him. 

W. G. (Dalkeith) —/t appears to us that your arrangements are about as 
bad a8 they can be, but, before giving a decided opinion, we should like to 
see a sketch plan of the 

Monos. —No attempt of the kind has been made. It would be impossible to 
raise the Vanguard vf all the compartments except the engine and boiler- 
rooms were pumped dry, unless she was previously lightened by the re- 
moval of all her guns, stores, &c. 

E. B.—We fail to find anything novel in your invention. Waste steam has 
often been used for heating railway carriages. The expense and the 
trouble of waking communications between the carriages have usually 
been found too great to render the scheme popular with railway companies 
in this country. 

Ionornamus.— The length of stroke has nothing to do with the matter, because, 
in calculating nominal horse-power, it is usually assumed that the piston 
speed, 240/t. per minute, ix the same for all strokes. The powers of your 
eagines are identical, There are more than halj-a-dozen rules for calewlat- 
ing nominal horse-power. The simplest is to square the diameter of the 
piston in inches, and divide by 10, the quotient is the horse- power. 

ALLEN AND PULLMAN’s PaTent.—The date of this patent, No. 1112, the 


You would always have to 


abstract of which appeared in our last issue, should be 7th May, 1875, and pe 


not from the day of application, 27th March, 1875. 

Erxratoum.—Ja the article on the “ British North Amervean Boundary Com- 
mission,” which appeared in our last impression, it was stated that the 
error of the zenith telescope ‘in no case exceeded about 1 win. 5 sec. arc.” 
The sentence should run, “‘ the error in no case exceeeded about 1°5 sec. 
are.” 





PILL-BOX MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers inform us who is the maker of suitable 
machines for muking pill-boxes out of willow wood ? 


London, Nov. 25th. D. H. anv Co. 





STEEL DIES. 
(To the Ed#tor of The Engineer.) 

Sir,—Can any of your readers tell me whether it is not possible to 
melt and cast small steel hubs for sinking dies, and thus, to a great ex- 
tent, save the present and ex! of cut 
required pattern from the solid, an 
would, after ann , be sufficiently tough “o withstand the force used 
in sinking the im; in the die? A Supscriper. 

Birmingham, Nov. 19th. 

HARDENING STEEL GOODS. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your correspondents inform me whether bright steel 
be hardened and tempered without the polish ; and, 
A. Cc. 


ve 








can 
so, by what means ? 





SILVER LAMPS. 
(To the Bdstor of The Engineer.) 
Sir,—Can any cor mdent give me the name of a maker of the 
Silver lamp, illustrated in a recent number of Tue E ? Itapp 
to be unknown in the trade. J. i. 
London, Nov. 24th. 
DISINTEGRATORS AND MASTICATORS. 
(To the Bditor of The Engwneer.) 
S1r,—Can any of your correspondents give us the names and addresses 
f firms making hinery for the a of linol cork carpet, 
or some other manufacture which uires the minute disintegration of 
dry, tough, elastic substances, such as cork, cocoa-nut fibre, hemp, 
leather scraps, cardboard, or similar products in quantities, say, 10 ewt. 
to 20 cwt. hour? LixpuM. 
Boston, Nov. 24th. 
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LONDON STREET MACADAMISING, 


Few of the myriads who frequent the streets of London 
ever bestow a thought upon where the mud comes from 
that defiles street and passenger during the wetter periods 
of our year, and few of those who have received profea- 
sional training realise the fact that the mud which covers 
our streets, especially those which are macadamised, has 
two entirely distinct sources. One of these exists in the sub- 
strata beneath the road metalling which, more or less 
softened by the penetration to it of the rain, is ually 
forced up by the shaking and pressure of traffic oozing 
through the road metal until it reaches the surface. The 
other source is found in the road metal itself. Firm and 
compact as this usually becomes after a time, so that to 
break up an old road crust requires the application of 
sledge-driven wedges, the stratum of road metal, as a 
whole, is very imperfectly coherent, and its entire mass is 
at all times, under the influence of traffic, in a state of 
small internal motion. This may be rendered evident to 
anyone who will carefully observe the rounded condition of 
the stones imbedded in the old crust of a broken- 
up road which were once angular road metal. These are 
more or less rounded to the very bottom of the crust, 
showing that the stones move and rub against each other, 
so as to produce mutual abrasion, although there is no 
sensible motion except in those directly in contact with 
rolling loads. Were the stratum of road material even 
approximately compact and rigid no such mutual abrasion 
could take place, except close to the top surface. For pre- 
venting, or lessening to a great extent, the first-mentioned 
source of mud it would be sufficient could we prevent the 
percolation of the rain through the crust of the road; and 
as to the second, could we render the stratum sufficiently 
rigid and compact to prevent the internal or vermicular 
movements which produce abrasion and mud at all depths 
in the stratum of road metal, we should limit the source 
of mud to that abrasion which necessarily takes place at 
the surface of the road itself ; in fact, we should bring the 
supply of mud on a ised street nearly to that 
same minimum which takes place on good pitched pave- 
ment. It is probably impossible to effect this completely, 
but every — to a compact road, all of whose 
particles ere firmly together, and which do not 
rmit the passage of water, would be a move in the right 
direction. If with or without some imtervening more 
finely divided material, such as grit or sand, we could, as 
it were, glue the pieces of road metal together with a 
degree of adhesion more than equal to the ure and 
jarring of wheel traffic, the end would be attained. Ran- 
some’s artificial stone in some of its forms is, in fact, such a 
mass of agglutinated siliceous ents held together by a 
difficultly soluble alkaline or earthy silicate. Can we not 
try to imitate the conditions of this, and sufficiently 
cheaply, by trial of a new material in macadamising our 
streets!) Many of the slags uced in our ironworks 
contain earthy silicates of a slightly soluble character, and 
in the works where the smelting of hematitic ores is con- 
ducted the excess of limestone which it is necessary to use 
as a flux prmeen slags containing a sufficiently large pro- 
portion of slightly soluble earthy silicates to glue together 
the fragments of broken up slag when left for some time 
in contact. At the Barrow Ironworks, for instance, where 
a large portion of the ground they now cover has been 
formed by their own slags tipped out to the depth of many 
feet upon the sea-shore, it is found that the f ts 
after some years unite into a compact conglomerate. Thus, 
some years since, in sinking through this once loose mass 
trenches to the depth of about eight feet wherein to lay 
certain pipes, the conglomerate formed near the bottom 
was unex ly found so coherent as to require the 
wedge and bar for its removal. Indeed, it is this process 
of ual solution and glueing together by silicates which 
inthe end become insoluble by increasing their proportion of 
silica, that occurs in nature upon a vast scale in most volcanic 
countries, and which gives to the strata of igneous con- 
glomerate its coherence and often remarkable toughness. 

It would seem worth while to try whether a stratum of 
such slags evenly laid beneath the harder road metal of 
our streets might not become sufficiently impervious to the 
oozing up of rain and mud from below. We might extend 
the — to the overlying stratum of road metal 
itself. e material of this, in London, usually consists 
of Guernsey or other granite containing, naturally, enough 
of alkaline matter to become very readily cemen ther 
by the interposition of a soluble silicate, and if, in the 
process of compacting by the steam roller a thick sheet of 
newly-laid road metal, there were substituted for the loamy 
flint gravel now employed to close the interstices, some of 
these partially soluble slags reduced to the state of coarse 
sand and grit, it seems probable that the effect would be 
considerably to increase the rigidity, compactness, and 

The experiment would not 
be a costly one, nor attended by any difficulties, unless, 
indeed, it should prove so successful as to place an obstacle 
in the way of those continual “tearings up” to get at gas 
or water pipes, which form, perhaps, the worst element of 
damage to our highways. If found to be a move in the 


right direction, it is easy to see that still more effectual 
the | methods are still within reach of the chemist and engineer 
for cementing the road metal of qur streets by means of 


tion. In drawing a comparison between two types of 
marine engines, the one working with 60 lb. and the other 
with 10 lb. steam, we stated that the average pressure of steam 
with an absolute initial pressure of 75 lb., and expanded 
eight times, would be 19°41b. Now, the true theoretical 
pressure would be, not 19°4 Ib., but 28°8 Ib. nearly; and we 
should have explained at the time that the figures we gave 
were not obtained by calculation, but were measured off a 
set of indicator diagrams from a compound engine working 
with 75 lb. steam expanded eigh* times. The loss in pres- 
sure was due, of course, to the clearance space between 
the two cylinders and to condensation, and although the 
result is bad, it is by no means without parallel. It may 
be ed, however, that having given the theoretical pres- 
shen tee the low-pressure engine, we ought to have treated 
the case of the high-pressure engine on a similar basis. 
Admitting for the moment this to be true, we have only 
to add that the diameter of the cylinders of the low-pressure 
engine must be about 60gin. diameter if those of the high- 
pressure engine had a diameter of a little over 47in. This, 
it will be seen, rests on the supposition that the high-pres- 
sure engine is non-compound. If it is a compound engine 
of the ordinary type, then the large cylinder must have a 
considerably greater diameter than that of a cylinder of 
the low-pressure engines; because in calculating the power 
of compound engines the small cylinder may be always 
, and we must deal with the question as though the 
expansion began and ended in one cylinder. The large cylin- 
der of the compound engine must therefore be of dimensions 
sufficient to work with 75 lb. steam expanded eight times, up 
to as much power as both the cylinders of the low-pressure 
engine can give out—not, be it understood, that it will 
work up in practice to more than half tliat power, the 
other half of the work being done in the small-or high- 
pressure cylinder. This, however, in nowise affects the 
result, which is, as we have stated, that the power of a 
compound engine is always measured without regard for 
the existence of the small cylinder, the presence of the 
latter only affecting the distribution of power. We used 
the theoretical pressure for the low-pressure engines in 
our calculations, because we have no reason to doubt that, 
in practice, it would easily be maintained if superheated 
steam were used, and because we have by us no diagrams 
from such an engine as we have described which bear 
fairly on the question. In the following calculations we 
shali deal only with theoretical pressures in the first 
instance, pointing out subsequently in what way they re- 
quire to be modified. Our figures are intended to give a 
general idea of what would take place in two marine 
engines of different types, the first working with 25 lb. 
steam expanded three times, and having two simple 
cylinders; the second being a compound engine, also with 
two cylinders, and an intermediate receiver, and working 
with 75 lb. steam expanded eight times. The back pressure 
in both cases we shall assume to be 4 Ib. on the square inch 
above an absolute vacuum. For convenience, we shall 
k of both engines as though they actually existed. 
hts tow-ersenee engines consist of two horizontal cylin- 
ders, 4ft. 1fin. diameter, and 4ft. stroke; the revelutions 
of the crank shaft are sixty per minute, and the piston 
speed is consequently 480ft. per minute. The area of one 
piston is 1950 square inches nearly, and the total power 
develo by steam of an average pressure of 17°5 Ib. 
operating on such an area moving at 480ft. per minute 
will be, omitting fractions, 497-horse power. From this, 
however, we have to deduct the force required to over- 
come the back pressure. In other words, 497 is the 
measure of the total, not of the indicated or net, horse- 
power, which will be less by 113-horse power. The 
power available for ee or, more strictly, 
the indicated power, will be, for one cylinder 384-horse 
power, and for the two cylinders 768-horse power, and 
the loss from back pressure, it will be seen, amounts to 
about 22 per cent. of the whole power developed. In each 
cylinder will be used minute, allowing one-sixth for 
clearance and port space, but nothing for condensation, 
2524 cubic feet of steam, weighing about 160 Ib., and per 
hour 9600 Ib., and for the two cylinders the consumption 
will, of course, be double this, or 19,200 Ib., equivalent to 
25 lb. per indicated horse-power per hour. Now, it is 
not very diffieult to produce a boiler which, working with 
feed-water heated before it enters the boiler to 212 deg. 
or 220 deg., will evaporate 12 lb. of water per pound 
of coal. With mabe a boiler, it will be evident 
that if condensation were wholly prevented — as we 
believe it might be by superheating the steam 
sufficiently, as we pointed out last week—the cost of 
fuel per indicated horse-power per hour would little ex- 
ceed 2 lb.; and even allowing a considerable margin for 
contingencies, a consumption of 2°5 lb. of coal per horse per 
hour ought not to be exceeded. It will be conceded, we 
think, that engines from which such results may be 
anticipated ought to have a fair trial in the navy. 
The consumption thus calculated on a theoretical basis has 
been nearly realised in practice; H.M.S. Monarch, for 
example, burning but 2°79 Ib. per horse per hour, using, it 
is true, 30 lb. steam, instead of but 10 Ib. steam ; but the 
temperature of the feed-water does not exceed 120 deg., 
and the economical advantage due to the higher pressure 
is, as we shall see presently, very small. 

Turning now to the compound engine, we are for a 
moment in doubt, because it is very difficult to predicate 
what the true average pressure in such an engine will be. 
E hing depends on the loss between the two cylinders, 
and this may reach as much as one-third of the theoretical 
average pressure. To be on the safe side, and to give the 
compound engine more than its due, we shall assume that 
the ave! pressure of 75 lb. steam expanded + ® tim 
is, after allowing for the gap in the diagrams, 25 Ib. on tt. 





equare inch, It is obvious that the piston of the low- 
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pressure cylinder must be of such dimensions that when 
impelled by steam having an average pressure of 25 Ib. at 
the rate of 480ft. per minute, it will give out 768 indicated 
horse-power, and a very simple calculation will show that 
to this end the cylinder in question must be 64jin. in 
diameter nearly, and the force lost in dealing with the 
back pressure will be 189-horse power. The total power 
exerted by the steam will, therefore, reach 957-horse power 
only, whereas in the simple engine, as we have seen, it will 
amount to as much as 994-horse power, the indicated 
power being the same in both cases. The saving is due to 
the fact that the back pressure bears a smaller yengestins 
to the ave or driving pressure in one engine t in 
the other. “The weight of steam used per minute by the 
compound engine will be, neglecting condensation, and 
allowing one-sixth for clearance, 281 lb., and per hour 
16,860 Ib., and per indicated horse-power per hour nearly 
22lb. It is difficult to see how the consumption can 
be kept down to this figure, as no allowance whatever is 
made for cylinder or jacket condensation except that 
represented by the gap in the diagrams. But assuming that 
22 1b. of steam per horse per hour is the true consumption, 
and that the boiler is so exceptionally good that it 
evaporates 11 1b. of water per pound of coal, we have still 
a consumption of fuel equivalent to 2 lb. per horse per 
hour. 

It will be found very difficult, we believe, to controvert 
the figures we have given, and they go to show that the 
advantage to be derived from using high measures of 
expansion cannot amount to more than three or four pounds 
of steam per horse-power per hour. We have in deter- 
mining the quantity of steam used by any engine per minute 
simply to consider the phenomena as though a column 
of steam of the same cross sectional area as the piston, and 
equal in length to the piston speed in feet per minute, fol- 
lowed the piston. It will be easily seen that the contents 
of this column in cubic feet represent the quantity of 
steam in cubic feet, and of the average pressure which 
must be used; but when expansion is adopted, instead of 
taking the whole length of the column, we take, so to 
speak, only a slice of it, equal to one-third or one-eighth, 
as the case may require, add a further allowance for 
clearance, and deal with the steam as though it were of 
full, not average, pressure. Treating the subject in this 
way, we can at once ascertain what is the smallest pos- 
sible quantity of steam that can be used to obtain a given 

wer under given conditions; and it does not appear to 

easy to obtain 1-horse power by using less than 22]b. 
of water, so long as the pressure is not greater than 75 lb. 
and the rate of expansion is eight times. By excessive 
superheating it is possible that a better result might be 
obtained. The facts as they stand show that great caution 
ought to be exercised in accepting statementsthat compound 
engines work for less than 2 1b. of coal per horse per hour 
with such pressures as are ordinarily carried at sea. It 
will of course be understood that all our figures are based 
more or less on theory. Exception may be taken to them 
in various ways. Thus, it may be said that we have 
allowed too little or too much for clearance; that no boiler 
can be made to evaporate 12 lb. of water per pound of coal, 
and so on. We have no intention of claiming anything more 
for our figures than that they prove that there is nothing in- 
consistent with sound theory in the proposition thatan engine 
working superheated low-pressure steam may, with the 
aid of a good boiler and hot feed-water, be made to deve- 
lope one indicated horse-power with a consumption of a 
little over 2 1b. of good Welsh coal, such as is used in her 
Majesty’s navy. Portable engine boilers have evaporated 
over 13 lb, of water, and Rankine gives an instance in which 
a marine boiler evaporated 13°6lb. Therefore there is 
nothing extravagant in the assumption that marine boilers 
may be had which will evaporate 12lb. As regards our 
calculations concerning compound engines, the best answer 
that we can supply to objections is that the calculated con- 
sumption of fuel we have given is less than anything that 
has as yet been attained in trials conducted by our own 
Government. As regards the value of superheating, it 
may not be out of place to state that Mr. Isherwood suc- 
ceeded in reducing the consumption of steam per horse 
re hour in one experiment from 20} Ib. to less than 17 Ib. 

y superheating, the initial pressure being 43°5 lb. absolute, 
and the point of cut-off as nearly as might be one-third of 
the stroke. The engine was non-compound, and the con- 
sumption of fuel was only 2°15 Ib. per horse per hour. Before 
concluding we must reiterate that we have no desire to 
assert that low-pressure steam is as economical as high- 

ressure steam, each being used to the best advantage. 
The thesis we maintain is that low-pressure steam can 
made to work economically enough for all the purposes of 
a ship of war, provided the engines and boilers are properly 
designed to secure the required end. If slow-moving 
engines with enormous cooling surfaces imperfectly pro- 
tected against radiation and conduction, are worked with 
wet, dirty steam, generated in bad boilers fed with cold 
feed-water, the results cannot be good. With small quick, 
running engines, carefully clothed, and worked with 
superheated and clean steam—steam gas in fact—supplied 
by excellent boilers — with feed-water at 230 deg. 
or 30, the results will be satisfactory. There appears 
to be little doubt that sooner or later—probably very soon 
indeed—Government will begin to pe for tenders for 
economical low-pressure engines. Here is a new and 
valuable field for the exercise of skill and the display of 
energy. There are prizes to be won in it which it will be 
worth while to take trouble to obtain. 

OLD AND NEW LOCOMOTIVES, 

In our impressions for October the Ist and the 8th 
we described at some length the various antiquated types 
of locomotive exhibited at Darlington during the J abllee 
week, A comparison of these engines with the modern 
locomotives sent to Darlington by the principal railway 
companies of the kingdom, could not fail to be instructive ; 


and we venture to think that many of our readers who 
were not themselves able to visit Darlin 
hear passe. of the lessons convey 


points presen 


m will like to 
Y Two salient 
themselves for notice, The first is that 





modern workmanship is infinitely superior to that of 
twenty, thirty, or forty years ago; and the second is that 
modern locomotives are much heavier than those built 
during the first twenty years or so after the opening of the 
Stockton and Darlington Railway. On the first point it 
is, we think, unnecessary to dwell. Good workmanship is 
not the result of increased skill on the part of the artificer. 
Fitters are probably not better workmen now than they 
were twenty-five years ago, Engines are better made now 
than ever, simply because they are made by machinery; 
and it is an instructive fact that one powerful goods engine 
shown, was made—-or, more properly speaking, put/together 
—in about a week by a few apprentices. In the best engine 
shops now-a-days everything can be had out of store, and 
everything is so accurately made by machinery that little 
or no fitting, or chipping, or filing is required to get things 
together. If the earlier locomotive builders had had as 
good plant as their descendants, the finish of the Rocket 
would have been as excellent, no doubt, as that of any 
modern engine. 

Leaving the consideration of finish, we shall turn to the 
second point we have mentioned as prominently claiming 
attention, namely, weight. It will said that engines 
weigh more now than they did years ago, because they are 
more powerful ; but this proposition has nothing whatever 
to do with the aspect of the case we wish to consider. It 
is true that engines are more powerful now than they were 
in old times; but this will not account for the augmenta- 
tion in weight, nor will increased weight supply the reason 
why the engines are more powerful. We must dive below 
the surface to arrive at an explanation of the facts. The 
power of a locomotive is considered to be determined by 
the heating surface of the boiler, and if we take this 
surface alone as a basis for estimating the power of the 
locomotives exhibited at Darlington, it will be seen that 
examples of engines were not wanting which, although 
built many years since, deserved to rank amongst the most 
powerful engines ever built. Thus, for example, one 
engine shown had no less than 1400 square feet of heating 
surface. It would Be very difficult to name many English 
engines, if we/except those on the Great Western broad 
gauge, with as much; yet this engine weighed only 
22 tons 7ewt. In point of fact, although the old 
engines shown were light, they had, usually, large boilers, 
and were large engines all over. Modern engines 
are not, perhaps, heavier for their hauling power 
than their progenitors ; but this ensues from another cause 
nor little affecting the weight of an engine, to which we 

1 come presently. The great weight of the modern 
locomotive is a result of the massiveness of its parts. The 
wheels are heavier and stronger, the guide bars, piston 
rods, connecting rods, crank shafts and frames, than 
those of old engines. The whole of the machinery, 
in a word, considered without reference to the boiler, 
is made with much more strength now than at any 
previous period in the history of railways, and the 
tendency is no doubt to make things still stronger and of 
course heavier. The repairs of old time locomotives were 
very heavy, because something wascontinually giving way or 
wearing out, partly because the things that broke or wore 
out were not well made, but principally because they were 
not strong enough to endure the strains brought on them. 
A modern engine seldom breaks down, and can be 
depended upon to do its work in all weathers in a way 
quite unknown to the earlier engineers. It is in vain 
to argue that if engines were lighter they could be worked 
more cheaply. Locomotive superintendents know that 
above and beyond all other considerations is the fact that 
their engines must not break down and must keep time, 
and so they go on making this a little heavier, and that 
a little wider, and the other a little deeper, until we find 
that engines with a given heating surface and cylinder capa- 
city weigh from three to five tons more than engines of 
the same general dimensions and built a few years ago. 
We do not assert that this is a defect. We do call 
attention to the fact that the weight of locomotives is 
gradually creeping up, and it is difficult to say where 
the rise will cease. Much of it is no doubt due to the in- 
troduction of a stronger permanent way than ever was 
used before. But there is a limit to what even 84 Ib. steel 
rails will carry, and we fancy this is nearly reached when 
we place 17 tons on a single pair of wheels. 

But old locomotives, although they had very large 
boilers, were not powerful. The cylinders were small, but 
they appear to have been, and no doubt were, quite as 
gon in capacity as was admissible under the circumstances. 

y used up all the steam the boilers could supply, and 
that, too, at slow speeds and with contracted blast pipes. 
The great defect in the old type of locomotive was the 
small size of the grate and the fire-box. Coal enough 
could not possibly be burned on eight square feet of grate, 
for instance, to satisfy the demands of a pair of 18in. 
cylinders with 24in. stroke, which would be considered 
too small in the present day for 1400 square feet of heating 
surface. The old boilers had relatively enormous tube sur- 
face, and the tubes were long and small; but it doesnotappear 
that they were more economical than modern boilers. No 
doubt the combustion on their small grates was too intense 
for economy. In the present day locomotive superinten- 
dents make their fire-boxes as large as they can, and it is 
indisputable that the power of a locomotive boiler is 
gauged more by the dimensions of its fire-box than by 
anything else. The increase in the dimensions of fire- 
boxes has been very slow, and a statement of the results 
obtained in old locomotive practice with each change in 
the dimensions of boxes would be very interesting, if it 
could only be obtained. The alteration appears to have 
been carried out in this way: Certain engines having, say, 
14in. cylinders, 20in. stroke, were built with, say, 900 
square feet of heating surface. Then, in a year or two, 
new engines were built of the same leading dimensions, 
but 15in. cylinders were used, and the fire-box ea 
little bigger, the heating surface being still about 900ft. ; 
and so things went on, the tube surface remaining about 
constant, and the fire-box and cylinders wing 
together, step by step. Then when coal came 
into fashion as a locomotive fuel, boxes jumped in a 
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moment to something like double their former size. We 
shall not say anything here concerning the various modifi- 
cations used to bun coal, inasmuch as they have all, or 
nearly all, with the exception of the late Mr. Beattie’s 
inventions, been abandoned on English railways in favour 
of a large box and brick arch and deflector. We shall 
return to our original theme, and state that the reason 
why the modern locomotive is so much more powerful than 
those which preceded it by twenty years or or so is simply 
that it has a fire-box of double, and in some cases treble, 
dimensions. The question naturally suggests itself here— 
Have we reached the limit beyond which nothing can be 
gained in power in the construction of locomotive boilers? 
The point is one of very great interest, and well worth 
careful discussion. It is no secret that many locomotives 
are now working which would be vastly improved in effli- 
ciency if they could only make more steam. Could the 
requisite qualification be imparted by taking off the exist- 
ing fire-boxes and replacing them with other and larger 
boxes? Would the old calorimeter through the tubes 
suttice? And if there was a gain in actual efficiency, would 
there be a falling off in economy? It is perhaps not too 
much to say that less is known about the proper size of a 
fire-box for a locomotive than any other engineering 
matter, and the widest possible diversity of opinion exists 
on the subject. Onur own opinion is that it is next to im- 
possible to make the fire-box of a locomotive too large, and 
that it is quite impossible to overrate the importance of its 
surface as a steam generator, At the sacrifice of a foot or 
two of tubes, very many modern locomotives might be 
rendered much more serviceable than they now are, The 
power of not a few of the locomotives shown at Darlington 
was small only because their designers placed a confidence 
in the value of tube heating surface which was not war- 
ranted by the facts. 


AN ORDER OF MERIT FOR COLLIERS AND IRONWORKERS, 

Tue knights of St. John of Jerusalem are doing a wise and 
gracious thing. Remembering that bravery in connection with 
the saving of life, endangered by fire and by water, are each 
specially acknowledged by specific agencies, they have given their 
attention to the recognition of heroism at our collieries and iron- 
works. Of such heroism we all know that there are almost daily 
exemplifications ; but there are now and then conspicuous 
evidences of it which cause the whole world to stand still and 
admire. Such a case was that which not long ago happened at the 
coming into collision of two cages in ashaft near to Chesterfield, 
when six colliers were in one of the cages, five of whom were pre- 
served alive by the dauntlessness and the prolonged endurance, 
though in great pain all the while, of two noble fellows of the 
pit’s company. Of this bravery note has been taken by the 
knightly order of which we speak; and a few days ago Sir 
Edmund Lechmere, as secretary of the brotherhood, went to the 
place (Whittington Moor) and presented medals, which are works 
of art, and other gifts to the two heroes in humble life. It is 
especially noteworthy that in one case, with the medallion, a plot 
of land was given, enough whereon to build a cottage. Recog- 
nitions of a class at once sv pleasing and so sensible merit the 
admiration of every intelligent man; and we are not surprised 
that the employers of the miners should have added to the gifts 
with which their servants were presented by the Knights of St. 
John. Our readers who are familiar with the modern history 
of the coal and iron trades of this kingdom, will not be asto- 
nished that the names of the Earl of Dudley and of Mr. Rupert 
Kettle should have been mentioned by Sir Edmund when he 
spoke of those who had been consulted before the order took 
up the work of recognising efforts to safe life endangered by 
accidents to machinery and in mines. It will be recollected 
that this is not the first manifestation which the Knights of St. 
John of Jerusalem have afforded of their practical interest in 
the toiling ironworker and collier. Some time ago the brother- 
hood brought under the notice of the colliery and ironworking 
interests in the Midlands ambulance litters, which, constructed 
upon the model of thosé that they used during the Franco. 
German war, they are prepared to supply for the conveyance of 
wounded pitmen, and such like operatives who may fall in the 
field of everyday duty, and may need to be taken tenderly to 
their homes or the hospitals, No one having to employ the 
class of operatives whom this confraternity desire in particular 
to assist, but must be grateful to them for what they are doing. 
Sir Edmund and his order may likewise be assured that with 
that gratitude there will be the rendering of all possible help. 





THE IRON DUKE. 

Ripicutovs importance has been attached by some of our 
daily contemporaries to a very simple and trifling event which 
recently occurred on board the Iron Duke, It was stated that 
this ship went to sea to try her engines, and that, by the failure 
of a valve, she was suddenly flooded with water, and in such 
danger of sinking, that signals of distress had to be made. It 
now appears that the vessel was never in danger for a moment. 
The Admiralty state the facts very simply :—“ Her Majesty's 
ship Iron Duke went out to test the working of her machinery 
after a refit before proceeding on service. Some time after the 
engines had been at work the surface condensers, whose function 
is to condense the steam used in the engines, and allow it to be re- 
turned as feed-water to the boilers, were found to be unduly 
warm. The handles of the sluice valves (which, when the sea 

tion is opened, admit the sea-water to these condensers) 

had been recently lengthened, te enable the valves to be readily 
closed from the engine-room platform in case it should be re- 
uired to apply the centrifugal pumps toclear the ship of water. 
The action of these valves was not satisfactory, owing, as it has 
been since ascertained, to defective marking, and the auxiliary 
injection was added to cool the condensers. The springs 
on the hot-well valves proved weak under the additional 
pressure, and the water passed into the bilge. The cause 
of this not being at first known to the engineer, the engines 
were stopped, and all sea communications were closed to 
ascertain it. The ship was thus in no possible danger. The 
captain, being uncertain how long the engines might be 
stopped. thought a tug might be wanted, and made the 
signal for assistance. The cause of the accumulation of 
water having been discovered and remedied without difficulty or 
delay, the ship was pumped dry in ten minutes, the signal 
for assistance was annulled, and she returned into harbour.” It 
is indisputable that the officer in charge did make a danger 
signal of unnecessary importance, and has been blamed for 
his geal. It must be remembered, however, that it is 
not long since a very dreadful example was made of 
an unfortunate officer who did not signal enough. It 
would appear, too, that the existing code of als for 
ironclads is very obscure, and we can scarcely e the 
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officer in charge of the Iron Duke for selecting the most exciting 
flags he could lay hands on. It was better to overdo the thing, 
especially as the chances were after all that nobody would see the 


flags, as there was no powder on board to fire a signal gun. 


COLLIERY ENGINE TENTERS AGAIN. 


CoLiiery engine tenters should not only remember their respon- 
sibility to keep their engine-houses clear of iutruders while they 
are winding, they should likewise note that recent legislation 
has, in the Employers and Servants Act, not alone furnished 
workmen with the means of enforcing claims, but has also placed 
within the reach of employers a method of obtaining reimburse- 
ment, of some part at least, of the expenses to which they are 
now and. again put by the carelessness of those whom they 
employ. From an unexplained cause, an engine tenter in the 
service of the Patent Shaft and Axletree Company, in Stafford- 
shire, named Emanuel Benton, and employed at a West Brom- 
wich pit, drew over a water tank. In so doing he damaged the 
wire guides both above and below water to the extent of £30, 
and it will take a further £15 to replace the niche ring on the 
drum shaft which was broken at the same time. When the man 
discovered what he had done, he did the wisest thing he could 
under the circumstances—he went to the colliery manager and 
told him what had happened. On Tuesday, before the South 
Staffordshire stipendiary, the employers’ claim, in order that it 
might be heard in a magistrate’s court, was reduced to £10, and 
the mau was summoned for having done damage to that extent. 
The proceedings, however, were merely confined to the con- 
firming of a preliminary arrangement whereby the engine tenter 
offered to pay £7 down and the other £3 in instalments of 10s. 
a fortnight. Upon these terms the man got off. No doubt his 
employers are the greater losers, but £10 to a colliery engine 
tenter is much more than £35 to a wealthy joint-stock company. 
He has been read a lesson of which every colliery engine tenter 
into whose hands this may fall would do well to make a note. 








HAAG’S SYSTEM OF WARMING RAILWAY 
CARRIAGES BY STEAM. 

THE arrangement for warming railway carriages, which we illus- 
trate at page 370 and areabout to describe, is one that has been, and 
is still in use on several lines of railway on the Continent, having 
first been applied by the patentee in 1868 to the carriages of the 
Bavarian State Railways. It is also in successful operation on 
the Bavarian Ostbahn, Baden, Russian, Swedish, and some of the 
Austrian and other railways, with more or less variation of detail, 
as shown in the cuts. The essential feature of the plan consists 
of a continuous supply of steam taken either from the locomo- 
tive boiler, or from a separate one placed in a van centrally of 
the train. The steam is then led in wrought iron pipes under 
all the carriages, these supply pipes being connected by india- 
rubber tubes with appropriate unions and taps, or metal tubes 
and ball-and-socket unions. Branch pipes are taken from these 
supply pipes under each carriage seat to be warmed, the steam 
supply to each seat being regulated by the passengers occupying 
the same, and can either be made to yield all the heat it is pos- 
sible to give, or to make it less warm, or even to shut it off 
altogether. 

The engravings show part plan and sectional elevation of a 
train, as well as most of the principal details on a larger scale. 
Some of the railways who have this system in use take the 
steam from the locomotive, most of them, however, have pro- 
vided an independent supply in the shape of a small upright 
boiler, as shown in Fig. 3. This is specially desirable when 
the trains are long. A, Figs. 1 and 2, shows the steam 
supply from the locomotive boiler, d being the stop valve, and a 
a reducing valve which brings down the steam to about one 
atmosphere before reaching the carriages. The supply pipes are, 
of course, well covered with non-conducting materials, each end 

ing a stop tap o and base union shown on a larger scale in 
Figs. 8, 12, and 13, which can be coupled to other carriages and 
uncoupled as the case may be, at the same time as the carriage 
coupling is effected. All the joints are metal to metal, The 
distribution of the steam is effected in two different ways. 
Either two small wrought iron pipes are employed as at C, Figs. 
1 and 2, and shown on a larger scale in Fig. 7, or one larger one 
as illustrated in D, Figs. 1, 2, and 5. With the small warming 
ipes one only may be supplied with steam, and thus only give 

f the heating effect. This is effected by the knob k on the 
index being moved to “half warm,” which in this case is really 
more correct than temperate, thus moving a piston g, Fig. 11, and 
admitting steam to one branch pipe r only; butif left pointing to 
“warm,” the steam is going through both branch pipes aad 
filling both W and W*. In the other system the warming pipe 
consists of one pipe about 4ft. 9in. long and 4in. diameter, con- 
taining a perforated tube which facilitates the distribution. The 
heating surface is about the same as in the other, but the whole 
arrangement is more compact and simpler. This is provided 
with Mr. Haag’s patent valve 7, by which only one half of the 
warming pipe can be filled with steam, or both, and the steam 
be turned off altogether by moving the knob gq, Fig. 9, to “ warm” 
or “cold,” which acts through the rod ¢ and .the lever h on the 
valve x. By a further modification of this, as shown in Fig. 6, 
the valves can also be opened or closed from the outside by the 
handles G and levers / and h', Fig. 10. 

In third-class carriages which have no separate compartments 
one warming pipe serves for two seats, in which case they are 
usually about 54in. diameter and are without the regulating 
apparatus, or the latter is applied outside only. This mode is 
illustrated in Fig. 6. Another mode illustrated at E, Fig. 3, still 
remains to be mentioned. If the carriages have no side doors, 
but are entered from the end, the warming pipes are placed 
lengthways on each side and protected by open metal work. 

With respect to the consumption of fuel, it is stated that a 
train consisting of eight carriages of four compartments each 
needs about 54 cwt. of coal in twenty-four hours, and about 
80 cubic feet of water, which at a coal price of 1s. per ewt. would 
amount to about 8d. per carriage in twenty-four hours, or one-third 
of a penny per hour. This, of course, is for fuel alone, but it 
will be seen that the labour is very materially reduced even if a 
separate boiler with an attendant is provided. At such a trifling 
cost railway companies ought’not to grudge their passengers the 
comfort of a genial temperature in cold weather. We do not at 
my know the cost of providing these fittings to carriages. 
Messrs, J, Scott and Son, oi Manchester, represent the patentee 
in this country. 
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LETTERS TO THE EDITOR. 
( We do not hold owrselves responsible for the opinions of our corre- 
spendents.) 





PEAT FUEL. 
| Si8,—In your paper of 29th ult., you have ht forward a 
notice of the above question. I happen to know Mr, Aitchison, the 
patentee of this smelting fuel, and am aware that he has given 
| great study to the subject of the utilisation of peat 7 to the 
| smelting of iron, and being interested commercially the iron 
| trade, I believe there is a great future for this fuel. It is quite 
true that it does not possess the calorific power of coke or coal, 
but it has this advantage—it is quite free from either sulphur or 
phosphorus, the great enemy of iron. Coke of the best quality 
possesses from 1 per cent. to 2 per cent. of phosphorus, thus adding 
to the inferiority of the iron in the process of smelting. The peat 
fuel strengthens the iron, but does not harden it. Cleveland iron 
requires some assistance in the manufacture to produce steel, and 
as it is becoming evident that steel rails will ultimately be adopted 
universally, this subject becomes a question of paramount import- 
ance to this district, more especially as peat unds in this dis- 
trict to a very great extent. Anti PaospHorvs. 
Middlesbrough, Nov. 21. 





THE CORROSION OF MARINE BOILERS, 

Srz,—Referring to your very interesting and suggestive article 
on this subject in your last issue, I beg to give my opinion, or take 
part in the disunion that is sure to follow in your pages. The 
first point is to bring the question to its theoretical bearings, and 
next to see how far practice is able or willing to follow. The 
three principal elements at work in a boiler, so far as corrosion is 
concerned, are iron, oxygen, and hydrogen, the last two forming 
the water, and it is known that iron at all temperatures, except 
freezing, has more affinity for exygen than for hydrogen, the relative 
affinities at ordinary temperatures being given by Favre and 
Silbermann respectively at 37°828 and 33°881, 

The reason why iron is not found to be sensibly attacked by cold 
water in ordinary practice is to be found with other causes, viz., 
first chemical action is, I may say, always attended with electrical 
action, either as in currents or in local or molecular action. This 
action in the case in question is called electrolysis, and the two 
elements of the galvanic cell are, the one the iron, and the other 
any impurity other than pure iron or pure water present, or even a 
fibre of iron and a grain of the same iron present in the same piece 
may form a galvanic couple. This electrolytic action causes the 
hydrogen to be liberated from the oxygen next to the impurity in 
the iron, and so close to it that one may almost say within the pores 
of the iron, Coupling this with the known atiinity of iron for 
hydrogen, we may say that a strong current will be required to 
remove this first layer of hydrogen, and as the first layer of 
hydrogen keeps out the water from immediate contact with the 
iron, the effect ceases more or less, the diminution of effect being 
known as “‘ polarisation,” but the cause remains unaltered and 
ready to act at the first opportunity. 

This opportunity arises as the temperature increases, because the 
affinity of oxygen for hydrogen decreases quicker than the affinity 
for iron. The second reason why cold water does not seem to attack 
iron lies in the fact that the very first consequence of the attack is 
to coat the iron surface with a thin layer of oxide insoluble in pure 
water, which protects the iron from further action. Should, how- 
ever, an acid capable of dissolving the iron oxide be present in the 
water, corrosion immediately takes place, but always in accordance 
in its intensity with the lesser or greater degree of polarisation set 
up by the consequent galvanic and electrolytic actions. It follows 
from the preceding cemarks the rule is that the water, hot or cold, 
will eat away the iron, aud that the higher the temperature the 
greater the tendency to do so. It follows also that the purer the 
iron and the water, the greater will. be the counteracting effect 
due to polarisation and to the coating of oxide. But as engineers 
will find it rather difficult or inexpeaient to use iron or water sufli- 
ciently pure to protect their boilers efficiently, I am afraid the 
problem will always remain unsolved, except by such expedients 
as scaling the boiler before using fresh water. ‘he presence in a 
boiler of brass or copper tubes, or cocks, does not to my mind increase 
corrosion to so great an extentas the impurities in the iron. In 
fact, idering the resist that a galvanic current has to over- 
come when going from one part of a boiler to another part, through 
comparatively fresh water, as against the small resistance which is 
met with in the local currents going on between the iron and its 
impurities, it is evident to my mind that corrosion is mainly due to 
local action, and this being the case, not any amount of zinc in such 
‘boiler will save it from corrosion, if other causes do not counter- 
act it. 

The problem is now narrowed to this :—What are the best means 
of vey by coating of oxide upon the iron, any solvent 
that may be in the water, or whether these solvents may not be 
kept out ef the water? These are generally due to the decomposi- 
tion of some organic matters containing oxygen in their composi- 
tion, and which have been introduced with the water or used as 
lubricating materials. It is therefore very probable that if some 
sort of lubricating material could be used not containing any 
oxygen in its composition, that the boilers might be very materially 
Toleved from corrosion. 

Analytical chemistry teaches that soda precipitates iron oxides 
from their solution, and that the ipitates are not soluble in 
excess of the reagent. From this one might almost say with 
certainty the remedy is in the use of soda. ut engineers, on the 
other hand, know that an excess of soda in a comparatively clean 
boiler will make it leak, which goes to show that something gets 
corroded ; and, if, as you say, soda has been used without effect, 
then soda is not the thing. The next best thing is scaling, and I 
should recommend a mixture of one part lime and three of plaster 
of Paris, to be largely diluted, and introduced in the boiler 
gradually until the desired scale is obtained 
the mixture would afterwards suffice to keep the scale on. Two 
ounces per square foot of surface ought to give a fine hard scale 
after a short period of working, especially if with alternate periods 
of heat and cold, as the selenitous deposit which takes on the 
getting up steam is the hardest, CO, A. Faure. 

Patent Cotton Gunpowder Company, Limited, 

Oare Works, Faversham, Nov. 2 











THREE-CYLINDER ENGINES. 

Sm,—We shall feel obliged if you will kindly state that the 
communication on three-cylinder engines from M. Arie, who writes 
from our works, was entirely unauthorised by us. 

Greenwich, November 24th. JOHN PENN AND Sons. 





SUN POWER. 


Srr,—We read in your issue of November 12th the following :— 
“*M. Mouchon, in answer to some questions from the president of 
the Academy, gave the most satisfactory ——— and con- 
vinced all present of the great ability of his invention, which 
is Ericsson’s,” Now we all know that any gentleman who —as Mr. 
Ericsson—has spent ever so many years in England, must know 
what is or what is not a practicable invention, and we do not doubt 
in the least of the practicability of his own invention. But as to 
your assertion that M. Mouchon’s invention is Ericsson's, we may 
doubt it, and say with Hamlet, ‘‘To be, or not to be (true); that 
is the question.” 

It would be too long to explain here all our reasons to think 
that M. Mouchon’s invention is far from or, mere imitation of 
Ericsson’s, but is entirely origi It would be too long, too, to 
show how, the principles being the same, the invention is, how- 
ever, quite different, But I owe it to justice and to the ed 





essor Mouochot to state this—that tent been 
rented to hiss for hi tavention tp 1801, whilst Brioeson's 
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tioned for the first time in 1867 or 1868, and I don’t recollect that 
any patent has been granted to him or asked for either. 


N. F. Gerarp. 

Tours, November 23rd. 

HYDRAULIC RAMS. 

S1n,—The following particulars of performance of a ram made 
by and fitted up in accordance with instructions from a London 
maker, will bear out your note as to the percentage of useful effect 
that may be relied on. Fall from surface of water in tank to pulse 
valve face, 9ft.; height the water had tobe raised from pulse valve 
face, 35ft. ; length of injection pipe, 70ft. ; length of delivery pipe, 
250ft. ; quantity of water extracted from ,.28 gallons per 
minute ; quantity delivered at 35ft. height, 279 gallons per minute. 
Thisis the highest result that was ever obtained, Any variation 
of speed, or number of beats per minute, caused a diminution of 
the delivery, thus 





279 x 35 
2x 8” 
was the duty. And the ram as very frequently to be 
examined, the duty measured, and the valve readjus to the 
maximum delivery, in order to keep the mansion well ge 
with water. R. E. D, 

Edinburgh, November 24th. 

[Rankine gives the duty of a hydraulic ram of the best type as 
two-thirds, say 66 per cent., which hardly coincides with the 
statements of our correspondents. The performance stated by 
“R. E. D.” is that which may usualy be relied on. A better 
result can of course be had, but it would be unwise to put in too 
sma!! a ram in the hope that the efficiency will be high.— Ep. E.] 





DELAYED EBULLITION AS A CAUSE OF BOILER EXPLOSIONS. 

Sir,—Every user of steam boilers should be aware that if he is 
to move about his manufactory or works without constant risk of 
danger to himself, his employés, and his property, he must be 
careful in keeping his boilers constantly in g condition by 
periodical examinations and cleaning out, and having them carefully 
fixed and attended to. 

Nevertheless, strange to say, the most violent explosions occur 
from time to time, when it can be proved that the boiler has been 
attended to with the proper amount of care, and, at the same 
time, under circumstances which for a long time stamped such 
accidents with a mysterious and very peculiar character. They 
occur in boilers of sound dition, and ti even in new 
ones, and when, to all appearances, the usual pressure has not 
been exceeded ; and, what is more remarkable still, often at a 
time when the boiler is in a state of inactivity, and the pressure in 
it is under the ordinary one. A boiler, for instance, which has all 
day long stood a pressure of 1201b. on the square inch with ease, 
will, some morning or other perhaps, fly wp into the air while its 

ressure gauge was only showing 90 lb.; and, besides this, it often 

Lames that these sort of explosions take place at a moment when 

the steam ig let out of the boiler, and not, as one would have sup- 

, when it had accumulated therein. Some examples of this 

ind have become celebrated, or, if one will, notorious amongst 

those recorded in our technical annals, a few of which shall here 
be quoted. 

On the 16th of July, 1855, a boiler burst at Chiswick. It was 
shown to have been in good condition, and the safety valve weighted 
to the normal working pressure, The boiler had been standing still 
during the dinner hour, and the explosion took place at the instant 
when the engineman opened the valve to let steam into the cylinder 
of the engine. On the 17th of August, 1856, a terrible explosion 
occurred at Ghent, early one morning, just as the engineer was 
starting his engine. On the llth of August, 1854, at Sheffield, 
and again in the same year, on board the steamer Graham, when 
the boilers burst, after the weights on their safety valves had been 
actually decreased. 

A number of similar accidents could be added to this list; for 
instance, those at North Shields, and Todmorden, so one can very 
easily imagine that their so frequent occurrence has attracted the 
attention of philosophers anid technical people to them. 

From what internal source, then, do these mysterious, sudden, 
and all-powerful outbursts arise, which, like lightning—unexpected 
and irresistible—create such vast destruction ; and what is to be 
done to guard against and ward off the car wad As is usual in 
such cases, there has been no lack of hypo and ill-founded 
reasons brought forward to clear up the mystery. Some wish us 
to believe that the water in the Siler is in some occult way 
decomposed and converted into a mixture of water and oxygen a 
mixture, it is true, as is known, almost as explosive as wder— 
and that, after it had been created at one part of the boiler it was 
to ignite at another, probably by coming in contact with an over- 
heated, red-hot plate, and so burst the boiler. But it is easy to 
show that this cannot bly take place in the inside of a boiler 
containing water, and either made of iron or copper, even if a 
portion of it did get red-hot; but independently of this, the 
explosions of which I am now specially treating have occurred 
without the Baym having ever me red-hot at all; so this 
hypothesis falls to the ground. Others have tried to explain the 
phenomena as caused by electricity, but they have never in reality 
instructed us further upon the subject, or given us any proof of 
how it is to be brought about. 

Some twenty years ago a th was set up by a French apothe- 
cary of the name of Boutigny, which found some adherents at the 
time. It was on the observation of a phenomenon, which 
can be seen at any time ona hot metal plate, say, of a cooking 
stove. For instance, if the plate should become very hot, perhaps 
red-hot, and a drop of water should fall u it in this state, it 
does not boil with a hissing noise as it would do on a cooler surface, 
but it dances or runs about on the plate in the shape of a noiseless 
globule until it tumbles over the edge on to the floor. This can 
only be seen on a very hot surface ; if, however, it should in the 
course of its gambols come in contact with any part of the plate 
which is less hot, then it evaporates, or, rather, boils away quite 
suddenly, and with a hissing noise. It is easy to study the character 
of such a globule if it is = up in a heated metal dish out of 
which it cannot escape. Indeed, in this way it was that an old 
natural philosopher of the name of Leidenfrost, of Duisburg-on-the- 
Rhine, first examined such a globule, and after him the phenomenon 
has been named, on the Continent, “the Leidenfrost’s drop or 
ee, Since then it has often been studied by others, and 

as exhibited some very remarkable properties, The phenomenon 
has been explained as follows, viz.:—If a drep of water is le? fall 
upon a hot metal plate an active development of steam begins to 
take place on its under surface, and this is so violent that it lifts 
the globule up in such a way that it never really comes in contact 
with the plate at all, but, on the contrary, rests on the steam it 
creates on its surface, and rides on this as on a cushion, so to speak. 
The heat of the hot plate is communicated to the water composing 
the globule through the layer of steam on which its under surface 
rests, and inasmuch as the steam isa much worse conductor of 
heat than the water, the communication takes place more slewly 
than if it were in direct contact with the plate, and thus the 
globule holds together for a certain length of time. But, besides 
this, the heat emanating from below is almost wholly absorbed in 
forming the steam en the under surface on which it rests. The 
heat of the plate does not, therefore, heat the whole globule to the 

iling point, but only serves to constantly renew the y 
formed cushion of steam, and so to preserve the action of the 
phenomenon. The gw elasticity in the movements of the globule 
is easily accounted for by the cushion of steam underneath it. If 
the surface on which the drop rests be not very hot, or if it should 
be a bad conductor of heat, or if it be so thin that it speedily cools 
down, it may happen that it is not able to create steam sufficiently 
rapidly to ray the drop any longer, when it sinks down on. to 
the surface of the plate, and boiling sets in under ordinary con- 
ditions. If, for instance, the bowl or dish contai a “ Leiden- 


frost’s drop” of water bout is cooled, 
os n vale, Goutebt tubes plows o6 abet 100 dep. Oolaian, ond tn an 
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to this moment was quiescent, boils, 
which it touched the metal is pretty 
high—-and one knows that 100 deg. C. are sufficient to cause the 
water to boil, and at 160deg. the steam to a considerable 
pressure—this evaporation takes place wit! —— violence, 
and portions of the globule and steam jets fly about in all 
ions, 

Boutigny showed that ‘‘ Leidenfrost’s drops or globules” of con- 
siderable Genenstosis could be produced—a quart, or more—and to 
do this it was only requisite to provide a metal vessel, which could 
give out a sufficiency of heat quick enough to keep up the necessary 
active evaporation, thick not to cool too rapidly, was a 
good conductor of heat, and besides this, could stand a good amount 
of it, and could be kept at a red heat when filled with boiling 
water. Supported by the phenomenon of the ‘“ Leidenfrost’s 
drop,” ae ived it possible that, on a large scale, it 
might be applicavle to a portion or even the whole contents of a 
steam boiler, and that, under certain circumstances, the conditions 
of a “Leidenfrost’s drop” might be represented in one, if its 
heriing aero ever got red hot. He thought that in this case the 
same phenomenon would be created inside the boiler, and that the 
mass of water would be se from the hot plates by a cushion 
of steam, that the whole would not be any longer in a state of 
ebullition, and the evaporation would only take place at those points 
where the heating surface was directly ected, and that in this 
way it was to be explained that the boiler often shows a compara- 
tively low pressure directly before it explodes. If this state of 
things had been of some duration the evaporation would have 
extracted so much heat from the surface of the boiler that it would 


instant the drop, which up 
and as the tem a 





have been ually cooled, and this would take place jially 
if the feed-water Shad just been let in; then the layer of steam 
could not maintain i , the water would come in contact with 


the heated surface of the boiler, and a violent boiling would tak: 
place, such as has already heen described. The creation of steam 
would be so sudden and powerful that the plates would give way 
and an explosion ensue. > 
This theory, if only looked at superficially, appears to a certain 
degree probable, but it has never found a home in science. It has 
been seen that to boil two to three pounds of water to form “‘a 
Leidenfrost’s phenomenon,” it requires particular arrangements, 
so ‘as to bring about an extraordinarily rapid creation of heat, but 
if it became a question of supporting one or more hundredweights 
of water on its own steam cushion, such a colossal heating appa- 
ratus must be resorted to, that one may safely assert, a steam 


boiler, even if its whole heating surface were red hot, would not 


be in a ition for one second to convert its contents into a 
** Leiden: ’s globule.” Added to this, it is to be recollected 
that the “ Leidenfrost’s” phenomenon becomes more and more 
difficult to produce the more pressure there is on the water, for 
the steam which is to carry the globule has naturally to overcome 
this pressure, and as in most boilers more than three atmospheres 
of pressure are present, it is a great question whether the pheno- 
menon ever co take place—on the contrary, it is most impro- 
bable, in fact we may consider it almost absolutely impossible, and 
must therefore abandon the theory, plausible as it at one time 
appeared. Moreover, as was mentioned at starting, some of the 
most dreadful explosions have happened just when the boiler was 
not overheated, and to all outward appearance when only the 
normal pressure was on. But if the Boutigny theory cannot be 
maintained, it has certainly done good so far, inasmuch as it has 
again called the serious attention of engineers and others to the 
excessive danger which may arise from overheating in steam boilers 
when insufficiently su Tied with water ; and old as this fact is, it 
cannot be too often called to mind. 

Within the last ten years another extremely likely reason for 
the explosions of steam boilers has been made a matter of study by 
chemists and engineers, which is now generally considered to be 
the only probable explanation of the sort of! explosions we have 
been speaking about. It has m named on the Continent 
“delayed,” “deferred,” or ‘‘ suspended boiling.” It is a pheno- 
menon which accompanies the boiling of fluids generally, and of 
which we will now take a nearer view. The theory of boiling, as 
our school books tell us, is as follows, namely : fluids, under all 
temperatures, have a tendency to give off vapours; for instance, 
water or) ce or boils at any temperature, but according to the 
degree of heat, with greater or less intensity. The vapour which 
it gives off exerts a certain pressure, which increases with the 
temperature exceedingly rapidly. If water, for instance, at 20 deg. 
Celsius be brought into a vacuum, it boils and fills the space with 
steam or vapour until the pressure has force enough to support a 
column of mercury 174 millimetres in —_ (or about 4 pound to 
the sqrire inch). If it be heated to 50 deg. C., then it gives off 
further steam till the pressure equals nearly 92 millimetres ; at 
100 deg. C. it rises to 760 millimetres; at 120 deg. C. to 1490 
millimetres ; at 144 deg. C. to 3050 millimetres, and soon. The 
increase of pressure, as is seen, increasing more and more rapidly 





as the tem ture advances above 50 de If the water be 
exposed to the air and not in a vacuum, it gives off steam too ; but, 
according to ci ces, under different outward conditi.ns. 


In the ir it i der the infl f th f th 

open air it is under the influence of the of the 
atmosphere, which represents a mean average of 760 millimetres of 
mercury, 30 inches. , however, the watér has less than 100 
C. of heat, say 20 deg. for example, then it evaporates very slowly 
from its surface into the air, until a sufficient quantity of steam is 
formed all t the whole mass mding to 174 milli- 
metres of quicksilver, or about the third of a pound pressure to 
the inch. But when it has reached 100 deg. C. then its pressure 
equals exactly 760 millimetres, that is, just as much as is necessary 
to overcome the atmospheric The steam, therefore, as it 
is formed, presses the air away before if as if no pressure existed at 
ali, or, in other words, it boils. It is in this way every fluid of a 
necessity boils, when it has attained a sufficient temperature to 
overcome the pressure which weighs upon it. When it is confined 
in a boiler the steam arising exercises one continually increasing 

ure, at the same time that the temperature of the water also 

increases—-at 121 deg. C. it boils, for instance, under a pressure of 
two atmospheres (or twice 760 millimetres of quicksilver), at 144 
deg. C. under four atmospheres, and so on. e foregoing expla- 
nation of the eS aon is up to this moment perfectly correct, 
only in one i it requires a slight modification. It should 
not be said, does boil at that temperature, when the steam from it 
is capable of overcoming the atmospheric pressure resting upon it, 
but it should be said, water can boil at any temperature. ly 
oes one says, for instance, water boils at 100 deg. C. under 
the pressure of one atmosphere. This is not correct. It should 
be, water can boil at 100 deg. C.; does so as a rule ; ought to do so, 
if one will, ye tbe does not, however, do so under all circum- 
stances. It has discovered that even if the nec heat be 
saree that alone is not sufficient to bring about boiling, for 

i his, it is absolutely necessary that the water should be in 
contact with either air or steam. In general, this condition is 
more than fulfilled ; for instance, in a cooking vessel, the water 
always begins to boil at 100 deg. C. But, under certain i 
circumstances, it can be shown that this does not inevi take 
place everywhere. The first naturalist who gave his attention to 
the subject was a Belgian named Donny. He exhausted the air 
completely out of one glass tube filled with water, and heated it at 
the same time with another filled with air and water. At the tempe- 
rature at which the latter showed evident signs of boiling, the former 
remained perfectly tranquil; its contents did not even begin to 
boil at deg. C., even up to 128 deg. C. Donny i this 
the effect of cohesion ; he thought the icles of water held each 
other fast together, and that the air, when it forced itself into the 
water, pears ane their affinity, and that through this, boiling was 
enabled to take place at the usual degree of heat. i 

At a later period, a Swiss of the name of Dufour investigated 
the subject more thoroughly. From his observati the 
which the air plays in the water is displayed in a most stri 
manner. In the first instance he p lobules of water on the 
gurface of some oi], but afterwards on to one of common oj] mixed 





with oil of cloves, which can be so proportioned as to be of the 
exact specific gravity of water, and in such a manner, that the 
drops of water swam in the middle of the mixture; then he heated 
the oil gee bers water in the open air. The water globules 
however, which should have boiled at 100 deg. C. did not boil at 
110 deg. or 128 deg.» nor indeed were they to be brought to that 
state at 170 deg. C., but if an air bubble from underneath was 
allowed to approach them, or one was touched with a piece of 
wire, or a grain of sand was let fall on to one, or if the vessel con- 
taining them was roughly shaken, then they boiled with great 
violence, and some of the most heated ones, in fact, positively 
blew “ causing a regular miniature explosion. It is easily under- 
stood that if the drops boil at all, they would do so with explosive 
violence; because ‘they contain a store of extra heat, which 
in the moment of contact transforms a great part of the 
water instantaneously into steam. The reader will probably now 
say. “‘ But we were talking a short time ago only pial» the ne Hes 
the air exerted ; what has the bit of wire or the grain of sand to 
do with the question?” At first it would appear to a very little, 
; but in reality it has a great to do with it—namely : 
All solid bodies are surrounded or coated with a thin film of air 
clinging to them with great tenacity—extremely thin, it is true, 
invisible and er able, but, nevertheless, this fine stratum of 
air is an object of the greatest importance, and a characteristic of 
them, and is very difficult indeed to remove from them by any 
mechanical means. If, for inst , two polished flat metal sur- 
faces are ground together in a lathe, the metals do not touch each 
other, but only the air stratum which adheres to them, and it is 
only after they have been rubbed together for a t length of 
time that these strata are ruptured, and the m surfaces them- 
selves really do come in contact ; and when this occurs, one of them 
generally makes a score or indent in the other, or tears a knob or a 
small piece out of it. Even between the file and the piece of metal 
it is filing there is constantly a stratum of air and moisture present. 
It is only through heating to redness that this can be radically 
removed. It may be so by being boiled for a long time in 
water, or, still better, in alkaliee or diluted acids. It can also be 
accomplished by polishing or rubbing the surfaces with fresh burnt 
rotten stone—Tripoli—or like substances, which are able to suck u 
and absorb the film of air or moisture. It is this film of air whic! 
gives the bit of wire, the grain of sand,for other solid body, the 





water in the boiler should now reboil, and through this subse. 


quently supply such a quantity of steam that the proper normal 
pressure ne oe tored. But times it does 
not do this, for w the steam pressure has sunk to two 
atmospheres, the water has only cooled down a very little—say 
to 133 deg. C. At this temperature it can produce steam of three 
atmospheres pressure, and as there are only two atmospheres above 
the water, it could give out so much steam that the pressure would 
be raised by a whole atmosphere. If at this timea bit of wire, a 
of sand, or anything similar were let fall into the water, it 
would be the signal for it to boil, and in an instant the whole mass 
would be put into a state of ebullition, and the wanting atmosphere 
of would be developed. Both Dufour and Krebs have 
studied the conditions which, under the above circumstances, were 
likely to bring about the sudden boiling. They were (1) those 
already mentioned—viz., bringing solid bodies enveloped in a thin 
coating of air into the water; () the production of gas by means of 
an electric current, which may — in the interior of the body 
of water ; (3) through a shock, which can be produced in two ways 
(a) through the concussion or blow itself, inasmuch as it causes the 
atoms of the water to get free and become steam ; (}) as it causes 
waves in the water, which strike against the boiler sides in an 
upward direction, and so in places strike the plates on their inner 
surface, they, as we know, being covered with a film of air; 
(4) through a sudden lowering of the pressure—for instance, by 
opening an outlet from the boiler, as in the case cited at the 
ens of these remarks, by which action the stock of steam 
suddenly escaping causes a shock on the surface of the water, and 
makes it instantly to boil up; (5) i a direct and sudden 
heating of the boiler—for instance, by the flame striking against 
the bottom through vehement stoking. If the experiments are 
carried out only with small quantities of water, and brought about 
as above stated, the boils take place instantaneously and with 
great violence. A pint of water, which was brought to a state of 
‘ delayed boiling,” only representing half an atmosphere of pres- 
sure, burst a strong glass vessel, broke a stone one, and considerably 
shook a heavy ; the steam rushed out like the gas from a 
rocket, and smashed everything weak enough which came in its 
After the experience gathered from such small quantities, 

the effects must be terrific indeed when hundredweights of water 
are suddenly converted into steam through the excess of pent up 
heat they contain. The cause of these mysterious steam boiler 








en of making the over-heated globule of water to boil which is 
ljoating in the bath of oil. A platinum wire, for inst. , with 
which such a water globule is touched, acts like an air bubble, 
because it carries with it a minute and invisible one on its point or 
surface. It is very easy to prove that it is not the actual wire 
itself which causes the boiling, for we have only to take the wire 
after it has been made red hot, or after it has been boiled in diluted 
sulphuric acid, till it has lost the film of air otherwise enveloping 
it, and touch the globule with it, when it will produce no sensation, 
leaving the water perfectly unaffected. The effect of the shock 
has not yet been so clearly explained, but we shall return to it 
anon. If a bubble of air, or a solid body clothed with it, touches 
the water-drops only on one single point of their surfaces, it 
nevertheless sets them boiling through their whole mass, and this 
beginning of the boiling at one point before it is communicated to 
the whole body may probably be a way of accounting for a shock. 

From what has been said above it will be pretty clear now how 
to form an idea of the conditions under which boiling takes place. 
The first is, that the requisite heat be present, i.¢., that it possesses 
100 deg. C. at one atmosphere of pressure. If it has more its 
particles get into a sort of uncomfortable position one towards 
another, and endeavour to transform themselves into a vaporous 
state. But in spite of their endeavours, they cannot at their 
pleasure pothen le this; for their development into steam— 
vapour—can, as a rule, only take place where free surfaces exist ; 
that is to say, on surfaces where the water comes in contact with 
empty space, air, or steam. Such surfaces would be, for instance, 
in ing a common pot full of water—first, the surface of the 
water open to the atmosphere; secondly, the inside surface of 
every air bubble which rises up through to the top of the water ; 
and, thirdly, the surfaces where the water touches the sides of the 
pot or vessel; for from the above we have learned that the metal 
of the vessel is always lined by a film of air adhering to it, and in 
accordance with this fact the water boils in such a vessel—first, on 
its surface ; secondly, on its sides—and here most actively, because 
they are the hottest ; and, thirdly, through the rising bubbles, 
which swell as the water sends its steam into the middle of them. 
In the same manner the introduction of any solid body into the 
water causes an active development of steam on its surface, 

i if that body be porous, and, consequently, contains a 
om of air—such as pieces of coke, sawdust, fire-brick, or such- 
ike substances. Any one may easily convince himself of all this 
by ing water boil in a glass vessel. 

But if water be boiled a long time in one and the same vessel, 
as we have already pointed out, it ually removes the film of 
air resting on its inner surface, and if we repeatedly boil the same 
body of water ina glass matrass we can at t to that point 
when the film of air ceases to exist and all itseffect is gone. In 
this case the water does not boil any longer as the sides of the 
vessel, but only on its surface ; here it gives off steam quickly, 
but without visible ebullition ; in the interior, though at the bottom 
of the vessel, even at somewhat more than 100 deg., C., no more 
formation of bubbles takes placc; one can then heat it slowly 
up to 104 deg., 105 deg. to 110 deg., and indeed up to 130 deg. also 
without any Er of boiling being visible. First, after the normal 
temperature of 100 deg. C. has been more or less exceeded it begins 
to boil, but then suddenly and with great violence on account of 
the great it of lated heat. This is the phenomenon 
of ‘delayed or retarded boiling.” In glass vessels it can be 
easily exhibited. Krebs has latterly introduced a plan by which 

tubes and with the water contained therein, may be 
entirely deprived of air. By this means water can be heated up 
to 200 deg. C. without its boiling. It evaporates to the last drop 
without once throwing off abubble. If this experiment of Krebs be 
not carefully carried out, boiling takes place at about 160 deg., to 
170 deg. C., and then in the shape of an explosion. Metal vessels 
retain their thin covering of air more tenaciously than glass ones, 
but nevertheless they can be made to show ‘delayed boiling” by 
repeated boilings. a bit of wire be now thrown into the water 
in this overheated state, it creates a violent boiling, but if one and 
the same bit of wire have been often used for the trial it gradually 
loses its coating of air and at the same time its efficacy. 

According to ‘our, “‘ delayed boiling” takes place exceedingly 
easy under certain conditions, which are of especial interest to us 
in relation to the subject I am writing about, namely, when the 
water has not been brought to the boiling state so much by direct 
heating as under a diminution of pressure. We will take a closed 
boiler, for example, in which water has been so long and so often 
boiled that the air has been for the most part expelled, steam 
being present above the water, and the first cooled down. It then 
condenses to liquid drops, and consequently the pressure decreases. 
This decrease of pressure can and will go on increasing till it 
becomes less than that of the water, according to its temperature 
it ought to exert. In accordance with the theory the hot water 

se edina sede Aamgpaiae taavenaek aan 
pressure correspondin, i perature is re- 
this it actually does when -the water is fresh, but if it has already 
boiled several times, then under these circumstances it shows a 
great inclination to remain liquid and quiescent. The steam pres- 
sure can lower itself several pounds ‘under what the water could 
td or is capable of giving out, without boiling taking place. The 
ollowing example in figures, takex. st pleasure, may serve as an 
illustration of what occurs under these circumstances, A steam 
bil, tee i rare sehen 
e cool down. e cooli prin y t 
i i i shall have had originally 


of four heres, which agrees with a tem 
of 144 deg. C. “After » while yortion~~2tp the half vot ¢ e steam 
shall haye been reduced by this cooling down, to liquid drops. The 








boy | has now Toslgnifieat a land belie a 
‘delay —- "4 ignificant ‘“ delay ilings” may often 
be formed in ers without being noticed, as they adjust them- 
selves again; larger ones, however, occur, especially in boilers 
which have been standing still some time, but under less fortunate 
circumstances. If a boiler has been standing all night or during 
the dinner hour, it can easily happen that the water is very hot, 
whilst a disproportionately large portion of the superincumbent 
steam has been condensed, when the water then only waits for an 
impulse to boil up with a fearful shock. Nothing is to be perceived 
except that the steam pressure is lower than usual. If the boiler 
is agitated, or the fire violently raked up, or a valve opened through 
which the steam can suddenly escape, then one of the conditions 
is produced which sets the water actively boiling, and the explosion 
may take place. It will be seen how just the circumstances which 
at first presented themselves as in a high degree mysterious, now 
appear through the theory of “‘ delayed boiling” as the conducive 
causes of such explosions. 

Water cov with fatty substances causes delayed boiling 
more readily than pure water, and this is also the case when it 
contains a deal of alkali or a trace of acids. For this reason, 
boilers fed with such waters have a greater tendency to explode 
than those where well or spring water is used. Two years ago a 
terrible explosion took place in London, when five boilers, connected 
with one another, burst during the dinner hour, and killed 
several work-peo The boilers had been fed with very weak 
alkaline lye, which for technical reasons had been found convenient. 
In bran new boilers the film of oil floating on the surface of the 
water coming from new packed joints or flanges can even become 

rous. 

Lastly the question arises, What can be done to guard against 
these ers? There have been two principal proposals made. 
The one by Dufour, whose object is, not to permit any “ delayed 
boiling” whatever to be created by ing an electric current, b 
means ofan isolated platinum wire from without, into and throu 
the one side of the Koller and the body of water in it, to the 
opposite side, during the time the boiler is not working, but whilst 
steam is up. The electric current evolves oxygen through the 
wire and hydrogen at the sides of the boiler on both, therefore « 
strata of which by their contact with the water obliges it 
always to boil at the proper time under usual circumstances. The 
other by Budde, who proposes to show whenever “‘ delayed es 
is present, to do which he fixes a thermometer to the side of the 
boiler, the end of which must go below the water in the boiler. 
The degrees of temperature, though, are not to be marked ‘as on 
a thermometer, but the steam pressures corresponding to their 
ee. berg 1, _ cena Ag er . with the 
pressure indi the steam gauge the boiler is in proper 
order, but if the steam guage stands too low, then there 
is a “delayed boiling” present, In this case the boiler must be 
left quite quiet, | time must be given for the surface of the 
water to replace the deficient pressure by evaporation. If a boiler 
should often show small ‘‘ delayed boilings,” then a bad conductor 
of heat should be used for covering it at the top or steam part, 
in order to prevent its too suddenly cooling. The first of the 


above plans goes to work radically, inasmuch as it makes it 
im le for a “‘ delayed boiling” to exist at all, as as the 
electric current passes through, but it has one fault, and t is we 


are still left in the dark as before, because we cannot see what 

takes pJace inside the boiler; the last supplies this want, and both 

together would furnish everything that could be desired to ward 

off these —— explosions. F. Y. 
London, Nov. 23rd. 








A SILver Batu From Ditcn WateR.—‘‘All our formule tell us to 
use pure water in making up our silver solutions. I was led into a 
discussion, a short time since, with a brother photographer on this 
one point of our manipulation, and it finally led to a small wager 
that I could not make a bath with such water as he might furnish, 
the first plate exposed in the bath to give a negative, The 
water came ; it was evidently such as he had dipped up from some 
hog puddle—muddy, greasy, and in every way filthy; and from 
this stuff I was to make a half gallon of silver bath which would 
work from the start. I commenced my labours, and had one week 
to finish the undertak First, I Yet the mud settle in the 
bucket in which I received the water, skimming off the mass 
and the grease which floated on the surface. After leaving ita few 
hours to settle, I carefully decanted the liquid into a tall glass 
candy jar, and found I had about one gallon of t water, 
anything but inviting for the purpose intended, I let it stand over 
night, and, for a result, had about half an inch of settlings in the 

the jar. I again decanted into another clean jar the 
liquid from the mud, and I had a little less than three quarts of 
water. I now added half an ounce of nitrate of silver, which 
turned the liquid brown before it was half dissolved. I placed the 
jar in the sun for one day, and in an hour it was black as ink; by 
next morning it showed signs of clearing up, and I again decanted 
the clear solution. I filtered it carefully, and made my bath by 
adding nitrate of silver sufficient to bring it up to forty grains 
, one and a half grains of iodide potassium for 
each ounce of used, shaking thoroughly. I put the bath in 
the sun, and left it for two days, when the solution was gore | 
Goede: pore slate ee ‘voll ied leet aes alight 
e ly pure un ue us paper t 
red. Placing the solution in my bath tub, I coated a plate ir 
and left it in the bath over night. The it was that 


the first plate in the bath and e in the camera gave @ 


fine negative,"—/. J. K., in Western Photographic News. 
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MINERAL LOCOMOTIVE. 


MESSRS. PORTER, BELL, AND CO., PITTSBURGH, U.S., ENGINEERS. 
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In our last impression we illustrated three of Messra. Porter, 
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are used in connection with two 200-tons breaking machines for {| whole design, the midship section being in shape as shown in the 


Bell, and Co.’s neat mineral locomotives. We give above an | testing three links of each cable to the breaking proof strain, in | drawings, page 374. This square section is used with a view 
engraving of a fourth and somewhat different engine. The Ant | accordance with the recent regulations of the Board of Trade, | to prevent settling down when under way, the bow and stern 


has six coupled wheels 26in. diameter. The cylinders are | these latter machines being also made by the same firm. 


9 by 14, and the weight of the engine is about 84 tons. 


sections being precisely of the same form throughout, that is, a 
To comply with these regulations, it is necessary that each | flat floor with square corners rising up longitudinally, and end 


To give an idea of the general character of the work put into | cable should have three links cut from any part of the cable 
these engines by the makers we give the following specification, | selected by the superintendent, and those links tested in the 
which refers to the engine we illustrate :— | breaking machines. The machine we illustrate supplies this 

General Description. — Service, mine locomotive ; height, | want. As will be seen by reference to the drawing, the machine 
5ft. 3in.; width, 5ft. 7in.; gauge of track, 36in.; rail, 20 lb. to | consists of a strong hollow cast iron framing, carrying the upper 
30 1b. per yard ; cylinders, 9in. diameter by 14 stroke ; drivers, | shear blade above and the hydraulic cylinder below. The ram 
six in number, 26in. diameter ; wheel base, 5ft. 9in.; weight of | is connected to a sliding block carrying the lower shear blade, 
engine in working order about 20,000 Ib.; fuel, coal; tank on boiler. and the sliding block is firmly backed up and guided by a mas- 


ing in a square bow and stern above the water, the sections 
throughout being similar in transverse form to that of the mid- 
ship section. Although both the fore and after bodies of the 
vessel rise up in this way, the vertical or side skin plating does 
not do so; aft it is continued along on each side to about as far 
aft as the rudder, and in depth to about the base line of the 
versel; forward this side skin plating may if desired be con- 
tinued along on each side in length and depth as found upon 


Boiler.—Shell of No. 1 Pennsylvania cold blast charcoal iron, 
isin. thick, except cylindrical part, }in. thick ; wagon-top style. 
Fire-box of homogeneous steel ; crown, sides, and door sheets, 
7sin., and flue sheet Jin. thick ; ample grate and flue surface ; 
water space, 2}in. at bottom, tapering wider at top. Stay bolts, 
Hin. diameter, screwed and riveted in best manner, 4}in. be- 


| 
| 
| 
| 
| 
| 


tween centres. Crown bars of open pattern, welded at ends, | 


riveted to crown sheet, with ample water space ; with bearing on 
upright sheets and stayed to dome. Flues of best iron, lap- 


welded, 86 in number, 1fin. diameter, 75in. long. Fire-door | 


hole made by flanging and lapping inside and outside sheets. 
Boiler thoroughly braced, stayed, and riveted, and provided with 
cleaning holes at front and back of fire-box and in front flue- 
head. Dump grate: Ashpan provided with front and back 
dampers worked from foot-board. 

Stack.—To suit head room ; adjustable petticoat pipe. 


Pump and Injector.—Full-stroke pump, with valves and cages | 


of best composition and well-fitted; No. 3 “Little Giant” injector. | 


Pump and injector, each capable of separately supplying suffi- 
cient water, regulated from foot-board, and with seamless copper 
pipe connection. 

Cylinders placed inclined, well-secured ; with ground metal 
ball joints in all steam pipe connections. Slide throttle. Pistens, 
solid heads with combined spring ring and steam packing. 
Steel guides. 


Valve Motion graduated to cut off equally at all points of | 


stroke ; shifting links of cast steel, with hardened steel pins, and 
removable hardened steel bushings ; case-hardened wrought iron 


blocks with long flanges. All working joints long bearings, and | 


fitted with hardened steel thimbles. 
Drivers.—Cast iron centres ; best crucible cast steel tires ; 


best forged axles and crank pins ; driving boxes with best ingot | 
copper and tin brasses ; springs of best cast steel ; connecting | 
rods of best forged iron, fitted with taper bolts and full comple- | 


ment of straps, Leys, cups, and brasses. 


Frames.—Wrought slab, 5fin. deep by 1}in. thick, well braced | 


attachments of boiler to frames allowing free expansion and 
contraction. Equaliser, at sides, rear to centre drivers, and 
across front drivers. 

Cab.—Sheet canopy over foot-board ; well secured, neatly 
designed, finished, and varnished. 

Furniture,—Engine furnished with sand-box, whistle, safety 
valve, steam gauge, self-feeding cylinder oilers, heater, blower 
gauge, pet and other cocks ; full complement of brass work , 
extra exhaust nozzles ; tool-box and cushion ; tools, including 
two screw jacks, tallow and oil cans, monkey, spanner, and flat 
wrenches, steel and copper hammers, chisel, pinch bar, poker, 
and scraper. 

Finish.— Cylinder heads with polished cast iron casings ; 
steam chest with cast top and body casings painted ; boiler and 
cylinders lagged and cased, with brass securing bands. Engine 
well and neatly painted and varnished. 

Saddle Tank placed over boiler ; well supported and secured ; 
neatly finished. Capacity, 350 gallons. 

General Features.—Engine built to thorough system, by which 
parts are drilled, planed, turned and fitted to standard templets 
and gauges, and made interchangeable with all engines of same 
class, “All movable nuts and all wearing surfaces of steel or iron 
case-hardened ; all wearing brasses of best copper and tin. 
Engine throughout of best material and workmanship, and to be 
fired up and werked before shipmert. 








HYDRAULIC SHEARS FOR SHEARING 3IN. 
CHAIN CABLES. 

WE illustrate above a neat apparatus constructed by Messrs. 
Tangye’ Bros., Cornwall Works, Soho, for the purpose of shearing 
chain cable links up to 3in. diameter, shearing both sides of the 
link at one stroke. Two of these machines have been supplied to 
the Staffordshire Public Chain and Anchor Testing Company, 
Limited, for their proving houses at Tipton and Netherton, and 








sive arm cast on the body of the machine. The hydraulic | trial to be necessary. 





SCALE OF FEET 
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pressure necessary to shear the cable is supplied by the same | The second feature of novelty in this invention is the intro- 
pumps which supply the pressure required for testing the cables, duction of two pairs of screw propellers, that is, one pair on the 
The blades of the machine are shaped so that the smallest cables starboard side, connected or geared together and driven by a 
can be sheared as well as the largest without destroying more distinct pair or single engines, with a precisely similar arrange- 
than one link. | ment on the port side. The four screw shafts are arranged upon 
The machines are also used for removing the studs from the | one level athwart ships, ana set so as to give the propellers some 
waste links of the cables, by simply placing the link endways | thrust downwards. The object of the four propellers is to gain 
between the block carrying the lower shear blade and the head | propelling surface on a light draught of water, enabling much 
of the machine; thus squeezing the link, the stud drops out and | more power to be developed than could be done by the adoption 
is used again. of single or ordinary twin screw arrangements. The rudder is 
When speed of working is required, these machines are fitted | placed aft in the centre of the channel formed hy the two pro- 
with a self-acting drawback motion for returning the ram quickly. | jecting side skins. The advantages claimed for this inven- 
The machines have been in use at Tipton and Netherton since | tion are that the whole of the water upon leaving the veasel— 
December, 1873, without breaking or derangement. The great | supposing her to be under way—must do so in one direction, 
advantages in these machines is their extreme simplicity, strength, | that is, between the hanging sides and upwards towards the four 
and durability—no repairs being required excepting new blades | screws, equally to each, none closing in upon them from the 
as they are worn out. sides or bilges, as in the case of vessels of ordinary construction. 
| It will be observed that the ordinary centre keel and dead wood 
aft the stern post and the usual curved shape of frames aft have 
STEAM CANAL TUG WAGTAIL. all been done away with. From the position of the screws it 
Tus improved screw steam barge is the invention of Mr. St. | will at once be seen how completely they are out of harm's way, 
Clare Byrne, of Liverpool, and the barges are manufactured by | being quite protected from all and breaking of blades 
Messrs. J. H. Wilson and Co., engineers, of Liverpool. The | against lock piers on canal sides, or otherwise ; or from collision 
Wagtail, the first barge made under Mr. Byrne’s patent, is now | with unfriendly—or by accident—flats. Another ay sehr 
working on the Weaver, aud tows three loaded barges on a | advantage arising from this form of vessel is said to be 1 lat the 
draught of 2ft. 9in. It is found to work with great ease and | damage to the banks of canals will be reduced to a minimum, 
steadiness, with very slight disturbance of the water, and with-| as there is no suction whatever from the sides towards the 
out any damage to the canal banks. screws. A modification of this form of vessel may consist in 
The invention consists, firstly, in the peculiar form or model | leaving the after body precisely as described, but the fore body 
of the barge or vessel, which is the chief important feature in the | may reselve itself into what may be termed’a spoon bow. 
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A STUDY ON AXLE BEARINGS. 
Tue following is an abstract of a paper by Dr. Kunzel on this 
subject in the Polytechnisches Centralblatt :— 


Two bodies rubbed on one another, with the same pressure and 
velocity, are heated more the greater their hardness. If the two 
are of different hardness, the production of heat is less the ter 
the difference between their hardnesses; and for equal volumes, 
theless hard body is less heated than the harder. Thus, if glass be 
rubbed against cork, the heating of the two bodies will be in the 
—— of 7 to 1. Hence, if we had not to take account of 

eating and w out of the axle, it would suffice, for i 
the ideal of a d le ing, to make it of the same metal wi 
that of the axle. On the hand, if we could neglect wearing 
out of the bearing and its deformation through pressure, a bearing 
made of very metal, in which turned an axle of the hardest 
kind possible, would realise the ideal of a bearing which would be 
little heated and would not attack the axle. In practice, the 
point is to find a just medium between two extremes, and to 
ae —_ a A bt - ~ not attack the axle ; (2) which 
are themselves very little le to wearing away, and consequen 
require very little greasing ; (3) which pen, rae | the least ae 
even where greasing may have been neglected ; (4) which resist 
sures and shocks to which they are exposed without dunghigiorn. 
and breaking. 

A great many different alloysare used in Germany for bearings. 
If we study attentively their compositions, we perceive that 
the railway authorities pursue different ends. Some prefer to 


employ few bearings, They must then often re) the axles, and 

use much oil. heptane of oil is in di proportion to 

the wearing of the axle on The used in this 
and 83 to 


case contain 17 to 20 per cent. of per cent. of 
copper; too hard an alloy, and one which attacks the axles, as 
several companies have proved. In other cases, alloys of lead and 
antimony are used, “gery for wagons with small freight. Here 
the axles last better, but the consumption in bearings and oil is 

) A large number of German companies have, as 
middie term, thought to use for bearings a white metal 
tin, copper, and antimony, the tin erating. This is a pal- 
liative, but the price is too high. e alloys of copper, antimony, 
and tin, or the white metals, even alloys of Jead and antimony, 
cannot acquire a hardness near that of the axle without 
brittle ; and even if they could be made of a hardness which 
exclude rapid wearing out, the bearings would be heated, and 
become excessively brittle. The white unbrittle alloys—i.e., these 
which contain little antimony and copper—become very costly, for 
they are used up very quickly, and do not resist, without deforma- 
tion, the loads carried on railways. 

One advantage presented by bearings of white metal and anti- 
monious lead is the facility with which they can be replaced ; but 
this rg 4 disappears in co uence of their rapid wearing 
out, the high price per kilometre of work, and the facility with 
which these bearings fuse if the axle become heated. True, the 
last inconvenience is little to be feared on German railways, where 
an active surveillance is held over the grease boxes at short inter- 
vals, but this control cannot be made without considerable expense. 
On the English, Belgian, French, and especially the American 
railways the use of bearings of white metal or of antimonious lead 
is condemned with ample reason. What, in fact, would these 

i become on a railway where first they have to support a 
load much greater than elsewhere, and where their wagons run 
without examination shousands of leagues on lines belonging to com- 
panies which have no direct interest to protect a material which is 
not their own? It is quite impossible, in our opinion, to make a 

bearing with a homogeneousalloy. The bearings cast with a 
omogeneous alloy of lead and antimony, the proportion of anti- 
mony not being too high, are but little heated, and do not attack 
the axle; but these bearings are always liable to be easily fused, 
and cannot be used with wagons that are to receive a considerable 
load without great risk of being deformed, 

‘The bearings of white metal behave in a nearly similar way : 
with large proportions of copper and antimony, they are too hard, 
too brittle, and do not resist any considerable load without break- 
ing; with small proportions of copper and antimony, they do not 
resist the pressure exerted on them by the wagonload without being 
deformed, and are very quickly used up. The bronzes for beari 
alloys with variable proportions of td and tin, are not - 
narily homogeneous, with exception of the alloy, 17 to 18 per cent. 
tin, and 83 to 82 per cent. copper, which is the most constant. The 


latter is se from all other bronzes with smaller proportion 
of tin, under the form of stain of tin, when these bronzes are 
allowed to cool stowly after casting. the other alloys of copper 


and tin employed for bearings, i.e., containing 12 to 17 per cent. of 
tin, and 88 to 83 per cent. of copper, give non-homogeneous bear- 
ings, provided they are not cast in a cold iron ingot mould to obtain 
a sudden cooling, which is practically impossible in the casting of 
bearings, and would lead in any case, if it could be effected, to an 
end contrary to that desired. 

But this heterogeneity of bearings of ordinary bronze is more 
dangerous than their homogeneity would be, for it produces shrink- 
ing of the bearings, and consequently their rapid wearing out. 

This specific property of bearings of ordi bronze, of shrinking 
after a certain time, is with ease explained theoretically, The 
alloy which is always the first solidified, is the least fusible 3 it is 
a soft mixture, containing 7 to 10 cent. tin, 93 to 90 per cent. 
copper ; it forms the skeleton of the bearing. That which solidi- 
fies next is more fusible, very hard, and very brittle; it contains 
17 to 18 per cent. tin, 83 to 82 per cent. copper. This alloy fills 
the pores of the soft skeleton which has just been mentioned. 
Now, in practice, the latter hard alloy is easily detached, especially 
when the bearings are insufficiently greased ; the detached par- 
ticles of the hard aJloy then aged tear the soft alloy which forms 
the skeleton of the bearing. We have often had occasion to observe 
this, especially in rolling mills fitted with bearings of ordinary 
bronze ; when these are heated the bronze comes out from the 
bearing in the form of powder, or of scales, and covers the journal. 

For a bearing to possess all the desirable qualities, it is necessary 
first of all, that if it be not homogeneous, its skeleton should be 
made of a metal as t ious as possible, the hardness of which is 
nearly equal to that of its axis, and which resists, without defor- 
mation, all the shocks to which bearings are liable in practice. 
The intervals—the pores of the skeleton—should be filled bya 
metal or an alloy as soft as possible. 

A bearing manufactured in these conditions will be better :—(1) 
The nearer the hardness of the skeleton to that of the axle. th} 
The better the metal forming this skeleton resists shock and pres- 
sure. (3) The more soft and ductile the metal which fills the 
pores of the skeleton. The manufacture of such bearings may be 
accomplished by melting together two, or several metals, w 
hardness and points of fusion are different, in such proportion that 
the two metals must necessarily separate in cooling into two 
parts, or diferent alloys, of perfectly definite composition, As an 
example of bearings in this category, we shall cite a mixture of 
grey pig iron and of lead, composed, ¢.g., of 85 parts of the former, 
and 15 of the latter. Jf the two metals be melted together, and 
the mixture cast at « tomperature a little above that of solidification 
of the pig iron, care being taken to work both before casting, 
the cast iron will first solidify in the mould, filling it in all its parts, 
and i so to speak, a skeleton, into the interstices or pores 
of which the lead will become fixed. We have tried to make 
bearings of pig iron and lead ; in principle this is possible, but the 
softest grey ps we could find, even the grey pig with large facettes, 
and the black pig iron of Tubia in Spain, was still too hard and 
scratched the journals. On the other hand, the mixture of pig 
iron and lead does not resist shocks, even weaker than those in 
practice, without falling into small pieces. We may range in this 
class of non-homogeneous i the pening of bronze with 
addition of lead, an alloy which Heusinger von aldegg mentions 
as having been used at one time by the railways from Potsdam to 








Magdeburg, Breslau to Schweidnitz, and the Bergisch-Miirkisch 


way. 

The skeleton of these bearings is composed of a metal of too 
little tenacity and hardness, so that they are worn out very much 
more quickly than the bearings of na song bronze, such as the 
nickel works of Val Benoit in Liege have produced some years 
fost. Messrs. G. Hoper and Co., at Isertohn, have introduced 

ese some time since into Germany, where their precious qualities 
have already been proved by several important railw These 
bearings are composed of askeleton of the most t ious phosphorus 
bronze, uniform in all its parts. The hardness of the metal can be 
varied at will, and regulated by that of the axle. Its interstices or 
pores are filled by a very soft and readily fusible alloy of lead and 
tin. One may consider the active surface of a ing of phos- 
phere See _ is, ne . os —— in whi 3 axle 

urns, as formed of a multitude of very small bearings 

soft metal enclosed each in an envelope of very tenacious ple 
of a hardness nearly equal to that of the journal. Itisimpossible, 
indeed, to see this molecular state on the pelished surface of the 
bearing, for the mixture of the two metals is and must be very 
intimate ; but if the fracture of och a beari be gaminnt with a 
microscope, one may convince oneself of the truth of what we 
have just asserted. fresh proof will be found in the liquation of 
these ings; if they are heated by a weak fire to the temperature 
of nascent red, there will flow a soft alloy of tin and lead, while the 
skeleton of the bearing will remain in the form of a hard and 
spongy mass. The advan: which has everywhere been realised 
by using bearings of phosp' bronze is now easily explained. 
In fact, on the one hand, the axle rubs, at least in great part, on 
a very soft metal ; the heating then cannot be considerable, even in 
the case of a tem omission of oiling ; on the other hand, the 
hard the ske of the bearing, opposes the wearing away 
of the soft metal, which can only take place in proportion as the 
hard metal is worn ; the hardness of the latter having been chosen 
as nearly as pessible that of the axle. The wearing away of the 
hard metal, and wee ~ J of the whole bearing, is quite insigni- 
ficant as compared with that of other bearings. 

The author shows by a table, which gives data of the wearing 
ous of different bearings, that the theory is entirely confirmed in 


The paucity of positive data as to wearing out of metal of bear- 
ings finds its cantenetiins in the difficulty of making practical 





tests. If, whatis not always the case, the persons ‘charged to 


make them exercise all desirable care, the exact control of the 
wagon fitted with trial bearings is still very difficult, except they 
are on railways of short distances, and thus remainconstantly under 
the eyes of those engaged for the purpose. 

Every important railway management should possess a ve 
simple machine, similar to that used in the United States, for 
testing bearings and the matters used for lubrication. Results 
more prompt, certain, and complete are obtained thus than by the 
employment of some trial wagons, the control of which, as we 
have just said, is always very difficult. The testing apparatus 
stands in the repairing works. It consists simply of an arbor in 
communication with a machine fixed so that the velocity of rota- 
tion can be varied at will. The arbor rests on two, four, or six 
bearings, of uniform size, cast of the compositions that are to be 
tested. On the arbor is exerted vertically a pressure which may 
be varied by means of a lever. The bearings carry thermometers, 
and to the arbor is fixed a ter indicating tiie of rota- 
tions, It is evident that, with such an apparatus, we may much 
more ney and precisely compare two kinds of bearings, or two 
species of oil or of grease, than if we made the trial on wagons, 

When we compare the various opinions expressed on the matter 
of lubrication, or of compositions for bearings, we are led to the 
conclusion that too little importance generally is attached to the 

ings being of a determinate chemical and molecular compo- 
sition. Thus a railway wry ed hears, perhaps, that such and 
ound good 





such a composition has been for bearings , and it forth- 
with seeks itself to make the fusion of it, most often without 
knowing the conditions under which this must be done. Now 
these are often specially applicable to certain alloys, to the exclu- 
sion of all others. This manner of proceeding has for result the 
giving of very bad ucts, though the exact centesimal compo- 
sition has been ee ~My because the casting has been done wee. ol 
bad conditions. er railways owe to the founders the 
composition to employ forthe cast of their bearings, but the founders, 
whether from ignorance or the desire to augment their profits, 
sometimes employ a ssupertan quite different from that which 
has been designated to them. We have had occasion to observe 
that a wagon manufacturer from whom were ordered bearings with 
16 per cent. tin and 81 per cent. copper, thought good to replace 
16 per cent. tin 6 per cent. tin and 10 od cent. zinc—which 
would give ically a different result from that anticipated 
from the To avoid |these inconveniences one 
ought always to purchase from manufacturers who have 
made a specialty of this manufacture, and who hold it a point of 
honour to deliver an irreproachable product. The reception should 
be with all possible severity. In this way companies might realise 
considerable pecuniary advantages. The maintenance of bearings 
counts for so small a sum in the budgets of railway companies that 
one hardly regards them as of sufficient importance to occupy much 
attention ; but on consideration it will be evident that, with good 
bearings, a very notable economy is realised in oil, grease, axles, &c. 











Lasour AND Coat.—The labour question will soon again come 
up with miners and labourers, with as much strength and 
enthusiasm perhaps as at any time heretofore. The inherent and 
always prevailing disposition of man to obtain all he can for his 
work cannot be prevented from expressing itself, and it should not 
be suppressed ; but where circumstances are such as to prevent all 
demands being met, there should be sufficient consideration shown 
for the ruling elements to adopt them as they exist until such 
time as they may be made to conform more nearly to the wishes of 
the people. Then, too, where these elements are beyond control, 
nothing can be more foolish or dangerous than to agitate them 
with a view of forcing obedience. Everything now belonging to the 
anthracite business points to a large cutting down of work during 
the approaching winter, and to the necessity of close reper A on 
the part of operatives, to carry them through safely and without 
distress. The large amount of coal in hand, already on the market 
—now estimated at nearly 400,000 tons—the t surplus of labour, 
nearly if not twice as much as they should be, and the fact that 
the shipments are now nearly up to those of last year, whilst on 
account of a further suspension of the leading industries of the 
nation the demand is not so good, nor the price so high as last year, 
shows that both suspension of work to some extent and a cutti 
down of prices are inevitable. Whenareduction will be demand 
we have have no means of knowing, and trust that something may 
transpire to prevent it—that trade may revive so as to keep prices 
at least as good as they are now—but the most cheerful view of 
the matter will not guarantee such a conclusion, The combination 
has announced that present selling prices will be maintained until 
March 1st, 1876. This announcement will mes tA ger a temporary 
stimulus to business by inducing those to pure winter supplies 
who have been holding off with a hope that a reduction would be 
made. With no further enco ement than this, operatives can 
scarcely expect more than the plan the Lehigh and Wilkesbarre 
Company propose pursuing, and have a y inaugurated, of 

tting their men on three-quarter time. The question of curtail- 

the output of coal is one involving two points with the 
companies: One of running one-half or three-quarter time, without 
being able to curtail general expense, or by absolute suspension for 
a time, by which nearly all general expense is stopped. Either 
dilemma will tend toward a reduction of wages so long as the 
mining force is so much larger than can be profitably employed. 
—Hadeton Record. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


3602. A new and improved method or apparatus for CHECKING the 
Receipts of Mongy-TaKERS at theatres, music halls, concerts, lectures, 
and restaurants, and on omnibuses and tramway cars, and at any or 
every other place or of amusement, ente ment, or otherwise, 
where it is desirable to check the receipts of = goods, Levett 
Bain, Maiden-lane, Covent-garden, London, and Wi) Henry Urch, 
Cambridge-road, Hammersmith, London.— 16th October, 1875. 

8756. ta, tic douloureux, face-ache, tooth-ache, rheumatic 
new sciatica, nervous disorders, nervousness, nervous headache, 
nervous debility, and nerve pains, Henry Hanks, Mile-end-road, 
London.—29th October, 1875. 

3806. Improvements in Puppiino Ovens and PuppLine APraRatus, 
Adolphe , Firminy, Loire, France.—2nd November, 1875. 

$830. Improvements in apparatus for SortTinc or SerparaTino Mixep 
Corks or cork squares into separate sizes, John Howard, Upper Thames- 
street, London. 

3832. }mvrovements in Fasteners for bands, straps, ribbons, and the 
like, Walter Sandell Meppin, Twickenham, Middlesex. ‘ 
3834, Improvements in apparatus for Beatinc, CuuRNING, and Mixinc 
Liquip or partly liquid compounds, William John Morier, Glasgow, 

N.B. 


5. Imp its in hinery or apparatus to be used in the manu- 
facture of Prcep Fasrics such as velvet or velveteen, William Brookes, 
Chancery-lane, London.—A communication from Henry Wattinue, 
Roubaix, France, and Edouard Roettger, Lille, France. 

3838. Improvements in apparatus used in the manufacture and distribu 
tion of Gas, William White, Abersychan, Pontypool, Monmouth" 


shire, 

3240. I ts in ng its for Impartine Motion to the Grate 
Bars of Furnaces, Thomas Holt, Rochdale, Lancashire, and James 
Schofield, Littleborough, Lancashire. 

3842. ey ts gp in ary! and apparatus for Prore.iine Navi- 
GABLE VessELs, parts of which im ts oe ga to various 
other useful purposes, Edward vies and ley Wilson, Liver- 


$844. Improvements in means or apne used in WasHino or Scourtne 
Woot and other fibres, Henry Walton Whitehead, Holbeck, Leeds, 
Yorkshire, and hag on Henry Wright, Halifax, Yorkshire. 

3846. I . hin re Ep 


pr y or ay or and 
Gtazino LEATHER and other material, Richard Lee, Huddersfield, York- 
shire.—4th November, 1875. 
$850. An improved retort and arrangements of Retorts for manufactur- 
ing gas and other purposes, John Tyler Barnsley Bennett, Aston, Bir- 














2852. Impr ts in apparatus for Reieasine Surrs’ Boats, Joseph 
Leeman, Aberdeen, N.B. 

3354. Improvements in AuDIBLE Foo and other Sionats, John Richardson 
Wigham, Capel-street, Dublin. 

3858. Certain improvements in Recuiatine the Suppty or Pressure of 
Stream in Steam Brakes, Thomas Pasfield, Kates Hill, Dudley, Worces- 
tershire. 

3860. Improved apparatus for Ispicatinc the Inrensity of RapiaTion, 
William Crookes, Mornington-road, London. 

3862. An improved composition useful for many purposes in connection 
with the Arts and Manuracrures, Thomas Jenks, Mott-street, Bir- 
mingham.—ith November, 1875. 

3864. Improvements in or connected with Too1s for Cuttin Coat, stone, 
slate, marble, or other materials, Bain Munro, Forfar, N.B. 

3866. Improvements in Fasteners for purses, portmonnaies, and other 
like articles, Richard James Secundus Joyce, Aldermanbury, London. 
wn communication from Franz Weintraud, Offenbach, Hesse Darm- 
stadt. 

3868. Improvements in Looms for Weavinc, John Butterworth, William 
Dickinson, and gy Catlow, Rurnley, Lancashire. 

3872. Improvements in Pumps for Surrs and other purposes, and in 
apparatus for working the same, Alexander Black Fraser, Liverpool.— 
6th November, 1875. 

3874. Improvements in Szwinc Macurxes, Harry Cocking, High-street, 
Camden Town, London. 

3876. Impr ts in the facture of WooLLeNand SiLken Fasrics, 
and of soap and detergents for use in these manufactures, and for other 
purposes, John Thomas Way, Russell-road, Kensington, London. 

3878. Improvements in means of and apparatus for Weavine and for 
Curmyo Pig Fasrics, William Dean and Arthur Orrah, Huddersfield, 
Yorkshire. 

3880. Improvements in machines for Carpixo and Dressinc WooLLEN 
and other Cotron Goups in which teazles are replaced by sans 
cylinders, William Morgan-Brown, Southampton-buildings, don.— 
A communication from Luigi Giacomini, Treviso, Italy. 

3882. Improvements in Progectites for Fire-arms, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Jules Frangois 
Le Bert, Paris.—8th November, 1875. 

3884. Improvements in apparatus for WeLpine, FLancuixe, and SHaPine 
Meta Ptates suitable to be employed in the construction of steam 
generators, George Plant, Miles Platting, Manchester. 

3886. Improvements in Puppiinc Furnaces, Richard Smith Casson, 
Round Oak Works, Brierley Hill, Staffordshire. 

3888. Improvements in apparatus or means for CoLLectinc Fares and 
DistriBuTine Tickets on tramways or other conveyances, and at other 

laces where regular fares have to be drawn, David Smith Semple, 
‘ownhead, Paisley, Renfrewshire, N.B. 
3890. Improvements in Reversinc Gear of steam and other motive- 
wer engines, Henry Edward Millar, Hampstead, London.—9th 
lowember, 1875. 








for Six Months on the Deposit of 

Complete Specifications. 

3922. Improvements in Musicat Instruments known as American 
organs, or those known as suction instruments, William Morgan- 
Brown, Southamp buildi London. — A communication from 
Auguste Théophile Rosseau, Boston, Massachusetts, U.S.—11th Novem- 
ber, 1875. 


Inventions 





3923. Improvements in FLoopways for WanEHouses and other buildings, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from John Hemy Morrell, New York, U.8.—11th November, 1875. 

3929. Improvements in machinery for HvLLixo, CLEANING, POLISHING, 
and Separatino Correr and other grain or seed, William Robert Lake, 
Southampton-buildings, London. — A communication from George 
Layfayette Squier, Buffalo, New York, U.8.—11th November, 1875. 

3934. Improvements in Rerorts and their fittings and appurtenances 
connected therewith for the distillation of shale, , or other oli - 
ous or bituminous minerals or earths, George Bennie, Glasgow, N.B.— 
12th November, 1875. 

3939. Improvements in Rotter Skates, which improvements are also 
applicable to other wheeled carriages, George Duddell, Queen's Park, 
Brighton, Sussex.—12th November, 1875. 

3958. Improvements in apparatus or ap; 1 for Protection against Fire. 
and Smoxe, Peter Jensen, Chancery-lane, London.—A communication 
from Johan Wilhelm Ostberg, Stockholm, Sweden.—13th November, 
1875. 


75. 

3978, Anew or improved apparatus for Mrasurntnc Water and other 
liquids, Henry Adrien Bonneville, Piccadilly, London.—A communica- 
tion from Letitia Alexandrine Pascal, Rue du Grand Prieuré, Paris.— 
16th November, 1875. 


Patents on which the Stamp Duty of £50 has been Paid 


3436. Sarety VaLve, James Weir, Liverpool.—18th November, 1872. 

3826. Workino Heavy Guns, George Wightwick Rendel, Newcastle-upon- 
Tyne.—17th December, 1872. 

3475. Measurino Taps, James Millar Ure, Glasgow, N.B,—21st November, 
1872. 


3490. Jornrya the Enps of Pires, &c., William Brookes, Chancery-lane, 
London. —21st November, 1872. 

3548. ELectric TELEGRAPH Apparatus, William Young, London.—26th 
November, 1872. 

8435. Prrytinc and Fotpinc Macuines, Joseph Foster, Preston.—18th 
November, 1872. 

$449, Brewixe Apparatus, Robert Davidson, London-street, London.— 
19th November, 1872. 

3453. Roors, &c., James Riley, Shoreditch, London.—19th November, 
1872. 

8455. Sprnnina Macuinery, Edward Sang, Edinburgh, N.B. — 19th 
November, 1872. 

8539. Raisinc and Forcine Fivuips, &e., Samuel Hallam, Manchester.— 
25th November, 1872. 

3587. CaPsULE, William Betts, Wharf-road, City-road, London.— 28tk 
November, 1872. 


3652. Guarps for Gasticuts, William Edward Teale, Mark-lane, Man- 
chester.—4th December, 1872. 

18. Spinninc-Macnuiwery, John Henry Johnson, Lincoln’s-inn-fields, 
London. —1st January, 1873. 

3461. Composine Types, Alexander Fraser, Edinburgh, N.B.—20th Novem- 


ber, 1872. 
3468. ORDNANCE, &c., Jacques Antoine Crouzé de Latouche, Paris,—200s 
‘November, 1872. 
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3492. MAGNETO-THERAPEUTICS, Charles Edgar Wetton, Cheltenham.—22nd 
November, 1872. 

351. REaPinG AND Mow1na Macuines, Samuel Osborn, Sheffield.—23rd 
No 


3516, SteaM CULTIVATING ig agg James Howard and Edward Tenney 
Bousfield.—28rd November, 1872. 

2496. COUPLING PassENGER CarRiaces, &c., James Cook Morton, Boston, 

.8.—22nd November, 1872. 

3653. Spinntna Woot, &c., Henry Adrien Bonneville, Piccadilly, London. 
—4th December, 1872. 

174. Sprvxino Woot, &e., Henry Adrien Bonneville, Piccadilly, London. 
—l6th January, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 

3590. Sewino or Emprorwertno Macuiyes, William Boast Gedge, Wel- 
lington-street, Strand, London,—25th November, 18¢ 

3683. Reapine and Mowine Macutnes, Richard ee and James 
Edwin Phillips, Spittlegate Ironworks, Grantham. — 3rd December, 
1868. 

$554. Fotpine Sreprs to CARRIAGES, ae ag Newnham and Benjamin 
Thomas Newnham, Bath.—23rd November, 1 

3653. CapsuLes for Borries, &c., William Betts, Whartf-road, City-road, 
London. — 1st December, 1868, 

3546. Steam and Biowine Enaiyes, William Inglis, Manchester.—23rd 
November, 1868. 

3553. Paper Tunes, ae Crabtree, Bingley, and John Stell, Keighley. 
—23rd November, "1868. 

3560. FevTep Fapnics, ’ &e., William Edward Newton, Chancery-lane, 
London.—23rd Noveiber, 1868. 


Notices of Intention to Proceed with Patents. 
_—" pre Macuixes, Hesketh Hughes, Homerton, London.—8th July, 


owe Wenneans, John Clark, Paisley, N.B. 

2481. Treatment of Ones of Leap, Desmond Gerald Fitz-Gerald, Lough- 
borough-road North, Surrey. —Oth July, 1875. 

2502. GLove Sewine MACHINES, tg Gray, Friday-street, Cheapside, 
London.—A fro’ Julius Albert Jelstrup.— 
—12th July, 1875, 

2517. SienaLiine at Sea, &c., Mathias Neuhaus, Strand, London.—A 
communication from Gustav L. Weise 

2621. Dye Waters, &c., Charlton James Wallaston, Westbourne Park- 
road, London. —I3th July, 1875. 

2528. Bricks and Siaus, Anatole Chevalier, Cox's-court, Little Britain, 


London, 
2534. Car or SrorreR Mounts for Smeviino Bottves, Jobann Maxi- 
ew Wilson, Loughborough- -road, Brixton, 


, &e., 

mi’ian Plessner, “nae London. —14th July, 1875. 

2545. Srevcn Trap 
Surrey. 

2546. AnnEALING Wire, &c., Matthew Smith and Michael Holroyd Smith, 
Halifax. 

2548. Sau. Hank, Thomas Cutler Jones, Liverpool. —A communication 
from Charles William Clements.—15th July, 1875. 

2552. Boots and Suors, Thomas Pike, Stanhope-street, Clare-market, 
London. 

2554. Heatinc Water, Benjamin Clifford Sykes, Cleckheaton. 

= * eran Exotnes, Robert Taylor Heape, jun., Rochdale.—16th July, 


287. Pusrmariox of Water, &., Frederick William Grauhan, Brad- 
fi 





2559, Sutpnate of Coprer, James Hawke Dennis, Liverpool. 

2562. VENTILATING DWELLING-HOUSES, John Westmorland, Liverpool. — 
17th July, 1875. 

2587. Wasnine Woot, &c., Joseph Jefferson, Cornelius Jefferson, Lazarus 
Jefferson, and Mordecai Jefferson, Bradford.—20th July, 1875. 

2501. Srinnine or Twistinc Woo., &c., Henry Adrien Bonneville, Picca- 
dilly, London.—A communication from Celestin Martin. —21 st July, 
1875. 


2611. Lupricator for Journats, Matthew Burnett and Henry Hornsby, 
Spennymoor. 

2614. Looms, Henry Edward Newton, nog -lane, London.—A com- 
munication from Joseph Fish.—22nd Jul 

+" 0 aman Fires, Walter Riley, ‘Allerton, Bradford.—23rd July, 
87. 

- pusemannees Soras, &c., Charles Schouberzky, Paris. —26th July, 


2751. Axcuors, William Robert Lake, South buildings, London.— 
A communication from Joseph Stokes Willinzae. —ith August, 1875. 

= Boats, &c., Frank Lemouzin, Oakfield-road, Penge.—llth August, 

75. 

2876. BREECH-LOADING Fire- -anMs, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Henri Achille Ludovic Delsarte 
and Jules Francois Le Bert.—l4th August, 1875. 

2018. Buzacnine VecerasLe Fisrovus SussTances, jlonwier Melville 

Chancery-lane, London.—A communication from Charles 
Joseph Coinsin-Bordat.—18th August, 1875. 

2053. Breeca-LoapING Fire-arms, Nelson King, Hartford, Connecticut, 
U.8S.—28rd August, 1875. 

3022. Measurninc the Human Fioure, &c., Alexander Melville Clark, 
Chancery-lane, London.—A communication from Pierre Roudel.—27th 
Auguat, 1875. 

3100. Carpinc Cotroy, Thomas Frederick Wallwork, Farnworth, Man- 
chester. —4th September, 1875. 

$214. Courtine and Uncovetinc Raitway Carriaces, &c.,, William 
Carter Stafford Percy, Manchester.—1l4th September, 1875. 

a Bearino Feepres, Stephen Alley, Glasgow, N,B.—lst October, 


3433. Iron, William Raine and John Raine, South soy and Benjamin 
Wilson Raine, Newcastle-upon-Tyne. —2nd October, 1975. 

= —_— CLOSET Paper, "Adolph hus Austen, London.— 8th October, 

‘ 

3540. SOUNDING or INDICATING > ~vepe ng of Water, William Kennedy, 
Saltcoats, N.B.—12th October, 1 

3562. Carnpine Eyoines, James Taylor, Rochdale.—14th October, 1875. 

3586. Trp Fasteners for Umprecias, &c., Robert Lublinski, City-road, 
London.—15th October, 1875. 

3612. SuBMERGED TUNNELS, John Henry Johnson, Lincoln’s-inn-fields, 
—_ .—A communication from Jacques Castanier.—18th October, 

3649. RatLway emenlie, David Alfred Aird, Fig Tree-court, Temple, 
London.—2lst October, 1875. 

3686. Arracnino Buttons, George Tomlinson. Bousfield, Sutton.—A com- 
munication from David’ Heaton. —23rd October, 1875. 

8739. Ventitation and Water Soppty, Alexander Melville Clark, 

cery-lane, London. — A communication from John Henry 


8749. Raistna and Lowerina CHanpeLiers, Hen Frederick Oscar 
Timme, Basinghall-street, London.—A communication from Ch. Stob- 
wasser and Company. 

8751. Borries, &c., Thomas Sutcliffe, Barnsley, and John Fewings, Brid- 
port. —28th October, 1875. 

3758. Lamps, William John Pinkerman, Strand.—A communication from 
Louis Allen Presby. 

8761. Sarety VaLves, Thomas Adams, West Gorton, Manchester.—29th 
October, 1875. 

3778, Inon, Isaac Lowthian Bell, Rownton Grange.—30th October, 1875. 

3302. Corrina Cork, &c., Thomas Alfred Warrington and Charles Har- 
wood, London. —2nd November, 1875. 

es i Mixina Liquip Compounps, &c., William John Morier, Glasgow, 





B. 
3842. Propetitinc NavicasLe Vesse.s, Edward Davies und Stanley Wil- 
son, Liverpool.—ith November, 1875. 
3874. Sewina Mac HINES, Harry Cocking, High-street, Camden Town, 
London.—8th November, 1875. 
3923, FLoopways for WAREHOUSES, &c., Alexander Melville Clark, 
a - a London. — A communication from John Henry 
orre 
= Bins peer Correr, &c., Wii, Robert Lake, Ronthampten- 
uildin, ondon.—A communication from George Lafayette er. 
—llth Footer, 1875. “ te 
Retorts, George Bennie, G 
3039. Rotter SKATES, George Dud all; Sanit Park, Brighten. —12th 
November, 1875. 





pening on Sutera any one of such applications 
leave parti in —— 5 eir objections to such applications 
ci ‘the office of the Commissioners of Patents within twenty-one days of 





List of Specifications Sore ee tere. the week ending 


659, 4d.; 784, Is. 4d.; moog 967, 4d.; 1083, 1s,; 1059, 6d.; 1088, 1s.; 
1138, 8d,; 1143, 6d.; 1149, 10d.; 1181, 10d. ; i155, ‘Is; 1157, "sd; 1172, 4d.; 
1177, 1s, 4d.; 1180, 10d.: 1181, 1s. 2d.; 1191, . 
1202) 10d.; 1203, 8d.; 1204, 18.; Tats, S8d.; 1220, 16d.; ; 
1245, oa; 1240, 6d.: 1251, 10d.; 1258, 1s. Jod.;. 1261, id; ‘T3e, 10d ; 1263, 

: 1272, 8d.: 1273, 1s, 10d. 1274, 10d.; 1277, 1s. 4d.; 1279, 4d; 
1200, tod 1292, 8d.; 1809, 10d.; 1814, 8d.; 1318, 44.; 1319, ¥d.; 1320; 4d; 
1322, 8d.; 1325, 4d.; 1326, 6d.; 1327, 4.; 1331, 4d.; 1333, 1s. 6d.: 1334, ad; 
iaas ads 1836, 4d; 1837, 4d.; 1339, 4d.; 1341, 10d.; 1342, 8d.; 1843, 4d. 


4d.; 1347, 4d; 1851, 4d.; 1853, 4d.; 1354, 4d.; 1855, 4d.; 





1356, 1s.; 1359, 10d.; 1360, 4d.; 1362, 4d.; 1363, 4d.; 1864, 4d.; 1968, 4d.: 
1369, 4d.; 1370, 4d.+ 1371, 4d.; 1373, 4d.; 1374, 4d; 1376, 4d; 1386, 4d. 
1391, 4d.: 1392, 4d.; 1394, 4d: 1386, 4d.; 1398, 4d; 1404, 4d.; 1406, 4d; 
1408, 4d.; 1412, 44; 1418, 6d; 1436, 8d.; 1438, oa 148s "4d; 1585, 8d.; 
1884, 10d,; 3088, 4d. 





«"’s Specifications will be forwarded by post from the Patent-office on 
receipt of the Re ty a par Sums exceeding 1s. must be 
remitted by Post-offi ee Se oe 
Holborn, to Mr. Bennet et, Wooderot, her Majesty’s Patent-office, Sou 
ampton-buildings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 


1712. Oxipisinc AnTuracent, C. Heinzerling and G. McGowan, Glasgow 
—Dated 8th May, 1875. 

The features of novelty which titute this i tion are the treat- 
ment of anthracene with bleaching powder, and dilute or non-dilute 
hydrochloric, or equivalent, aci?, and treating alizarine with cyanide or 
sulpho-cyanide of potassium. 


1763. Braxe-siock, J. Steel, Glasgow.—Dated 11th May, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment or construction of brake-block with a longitudinal hollow, and 
otherwise so shaped as te bear upon the flanch and other portions of the 
tire which are beyond or outside the tread. 

1829. Snovets on Srapes, C. D. Abel, Southampton-buildings.—Dated 





18th May, 187 
This invention consists in spades and shovels for the recep- 
tion of the handles by inse into socket and b going the m/e 
while heated, a mandril having the configuration of the handle, 


then closing down the socket and straps on to the mmandett bya pair of 

dies. The mandril is then withdrawn and the handle inserted. 

ooee. KNITTING eee, W. R. Lake, Southampton-buildings.—Dated 
h November, 1 


This invention po to certain improvements in knitting machines, 
and consists in a novel construction and arrangement of parts. Ono 
object is the production at the same time of two striped knit fabrics, 
with selvage sides of any desired pattern, on a circular knitting machine, 
with a single feed for each fabric, the fabrics being similar to “ ‘hand joom 
work.” 

1682. Raitway Wurets, M. Gandy, Liverpool.—Dated 6th May, 1875. 

This invention relates to various novel methods of combining the metal 
tuyere and nave of a railway wheel with a paper body or disc. 


1688. Hypravtic O11 Pressinc Macutnery, J. Bacon, Gainsborough.— 
Dated 6th May, 1875. 


This invention consists, First, in protecting the mats > ge me gs in oil 
pressing machinery by securing pegs or projections to the plates or trays 
along the edges thereo: and p tw hold the 





edges of the mats or oo from being pressed omed when the 
pressure is on for naa the oil; by placing the projections at suit- 
able distances the oil can escape freely, and the mats or envelopes are 
protected from beiag forced outward when the are at work. 
Secondly, for securing the mats or envelopes in their proper position on 
the plates or trays by means of metal pins being passed throtgh holes in 
the eae ga rom the plates or trays into the edges of the mats or 
envelopes at proper and suitable lengths. Thirdly, for con- 
ducting the oil on the plates or trays in proper course to the c anneis to 
the reservoir, and secure to the outer edges of the or trays a con- 
tinuous strip made of suitable materials and sufficient — to keep 
the oil from flowing ever the edges of the plates or trays, so that 
the oil will pass out at the ends as required, and thus waste is 
avoid 
1686. Croanerres, 1 T. Cope, Meret. —Dated 6th May, } aes, 

This relates to sisti —_ 
tially in placing stays or calls ywichin the shell of Mes mout. 
to prevent collapse and the passage of tobacco into tha mouth Ering 
smoking. 
1687. PLovens, J. Huxtadi 











le, Brayford.— Dated 6th May, 1875. 

Obtaining independency of draught, either right er to such turn- 
wrest ploughs as are turned upside down at the headlands. Applying 
the front and hind furrow wheels one half above the beams and the 
otber under. The slot traverse pieces that connect the beams together, 
the front one being fitted with a slide and bolt to sired the | Seat 
1688. Excavative Macuines, B. J. B. Milla, Southamp ge. — 

Dated 6th May, 1875. 

The invention consists in certain improvements in steam excavators. 
In its general plan and construction ie embine chains 00 to those now 
in use, but as se constru _~ qh ny = Rae to 

uent breakage an’ weg ay apres vi elays an vy ox- 
oy The invention has for its cbject so perfecting the machine in its 
details as to obviate these difficulties and at the same time render it 
much more perfect in its operation. 
1689. ag axp LypicaTinc THE 'DistaNce TRAVELLED OVER BY 
Venicies, J. Young, Renfrew.—Dated ith May, 1875. 

This invention has for its be gy } providing simple and efficient Prone 
of measuring and lied over by publi 
veyances, soas to enable the a aw og ductor, or ay ot 
ascertain the total amount or fare to be according to 
and also admit of the passengers verifying or checking Fay same with 
facility. 


1680. Batwoons, J. 8. A, Ménier, Southampton-buildings.— Dated 6th May, 
875. 


This invention ame t mae rag bi . ti ta ange t of 
mee or means to Lewy joons for purpose propell- 
ingand steering them by the com! of the power of ascent and 
descent with the resistance offered by the atmosphere. 
1901 ‘Twine on Corp, A. ppenescee Prestwich.—Dated 6th May, 1875. 
has y to d twines orcords 


me as New Zealand twines 64 or variognted “or mixed coloured twines 
which have hitherto been made by t two or more differently 
d strands and in ting the exterior of the 
twine so as to obtain the desired effect, whereby there is a t saving 
of time, labour and colouring matter, and a better effect luced. 
1692. Morive Power, J. 7. Creasy, Lambeth, and W. Tulley, North Bow. 
—Dated 6th Ma ay, 1875. 























This invention relates to a novel and simple apparatus or machine for 
obtainin, motive wer from the pressure of water, air, gas, or other 
fluid, an Th the orce pumps ‘and a ram or rams 


of force 
for obtaining the pressure ~{ the fluid, and a toothed wheel or wheels 
whereby the pressure is utilised as motive power. 
1694. Puanirication or Gas, J. Whitley, Rowndhay.—Dated 6th May, 
1875. 


mis invention describes a means of purifying by filtering it 
through layers of cotton week or other fibrous en Tg 


ee  erneter J. Deas and A, Nairn, Glasgow.—Dated 7th May, 


mee Se bow! sha) , wate inansioan de fe — 
and vertical, each near their upper and inner y a lo 
lever riveted or otherwise fixed to it) to the underside of my ed nha 
open weight the diameter viy- oivke = of eee —_ pm 
when the spades are open we rests on ani 
forces eyo gd Le yyy to Hd excavated, w lowered by the chain 
attached to the w it, or Padesry npr a iine le the platform. 
While the es or ifting attached to the long free ends “se all the 
levers, so as to close the and cause them to 
into the excavator, as it is baing lifted, the levers 
each other in different planes, there being no central 
as in most others. 
1696. Macuinery ror Workine 1x Woon, J. Pinchbeck, Salisbury-street. 
—Dated 7th May, 1875. 
A complete set of in wood for the 


apparatus or for working 
of chopping, cutting, and divi , and also for bo or 
fe ond or eomes or rounding down of wood, and applica- 
Bd, eat cane tatickaly t not exclusively for the 


cing economically a peculiar form and construction of 
Meter Teton Lever y on the 23rd Paanks, 1875, nunabered 669, ‘75. 
1697. Raiway Gasemeemn, 2 B. Jones, Rochdale. —Dated 7th May, 1875. 
This invention —— making two = on es ge in 
carrying ca) say to one ordinary wagon, 
pee! ram compound axle is axed to to the t middle of fale of cash body, body, 
rated on by so connects the two bodies 


springs 
ithe axles to their parallel fivowe 
The axis is constructed to slow each whl foram a 


relative speed over curves, and obviates the 
wheels. A method of constructing a wagon or et on one 7 
and | six wheels is also described. A locomotive is in two or three 
join ther, or in one long body. ene pee Se Se 
wheels are used to run the wagon on common roads, 


1699. PxHorocraruic Cuancine Box Cas Darx Sie, G. Hare, Lower 


enabled to to cross 
in this excavator 





C ~pe-street.—Dated 7th May, 187. 
A photographic plate box and dark slide ore, as so constructed as, ee 
automatic arrangement, to permit ve ites to be transferred 
one to the other without exposure to ligh’ bong has a flexible sub-top, 


the aperture is clused byt shut acted and the 
camera stide has a movable back sine taal aes “toh uae 


eye he day eee e been transferred to it from the box, and closes 
the aperture through which it was transferred. 
1700. Movrew Merats Usep as a Preventive ror Tae Escape or Steam 
—_ hem wHitst STeaM anD Gas ant Usep as a Motive Power, 
in, Bremen, Germany.—Dated 7th May, 1875. 
Tw: - ‘the fluid molten metal which shuts the steam in, 
simple upright engine required, as at Miners’ unet a He th the habitual 
bearings, The construction only so far differs iho engine 
works it = ides itself with the requisite shutting wt ke fi In 
the cylinder, which is larger in the middle than a, there isan air 
and watertight piston attached to an arm; the is, with the excep- 
— of the w covering, entirely surrounded with the shutting up or 
flu! gustan ee. yoke io stopping boxes are also surrounded 
with the stopping up fluid in all 
above the cylinder Pe gliding > (Sel 
into which the fluid which is carried away by steam-streain 
from whence it is conducted back into the sagine. For the 
the superheated steam a boiler with a superheater attached to it is wed. 
The superheater consists of several vapour- tight tubes into one 
another. The boiler and the superheater are heated by a single fire. 
1701. Uritisino IyrtamMasLe FiLuws ror ILLUMINATING AND Heatine 
Porposss, 4. Browns, Gray's Inn.—Dated 7th May, 1875. 
This invention has for its objects the a of the means of em- 
ploying ing inflammable fluids such 
uminating and heating pu also ‘ 
ment gh png purposes of mic inflammable fluids less 








the Juid to the lamps or other app 
1708. Plows ves ror Sewine Macatyes, J. Keats, —cenn lent and 
Leeds.— Dated 7th May, 1875. 

The book 1s mi made from a cylindrical rod of steel, and it terminates in 
a conical point which serves to pierce the leather. 

1704 Treatment or Susstances Contatsinc ALUMINA AND Inon, P. 
Spence and F. M. Spence, Newton Heath.—Dated 7th May, 1875. 

This invention relates to the production of a cake of —— of alu- 
mina and iron from minerals known under the name of bauxi 
1706. = ror Porrers’ Latnes, J. Gaskell, Pde yae OP Tth 

(3 875. 

The article required to be turned is attached tothe mandril of the 
lathe, and two cams corres meray | exactly in shape to the article 
desired to be uced are securely bolted or otherwise rly fastened 
to the lathe Attached to headstock and jointed reto is 4) 
bracket working on two guide bars, and the tool holder having a flat 
front is held up to and against the said cams by means of two spiral or 
helical springs which are coiled round the said guide bars. A t 

tool is screwed ly to the tool holder, so that when the said 
tool holder is caused to rotate round the said cams, the tool or cutter 
shapes the article attached to the mandril into exactly the same form or 
figure as is represented by the cams. 
1708. Weer orn Printino, & &. Holten, Chancery-lane.—Dated 7th 
lay, 187 

Improvements on the “‘ writing ball,” the paper with the carbonised 
paper are attached to a sector plate which by each ya aes A 
piston moves in its arc; the whole instrument is depressed by depres- 
sion of a type, and the de ion of a handle causes the lsion of 
the paper on the sector plate for beginning a new line, which latter is 
supported directly under the centre of the writing ball by an anvil. 


17. Fane or Mariners, C. Colwell, Southtown.—Dated Tth May, 


To. a e'iife buoy rings are attached: to one of which is bolted ironwork, 
ee An pane frock covers the aperture. There 
are wat ‘or propelling, or oa 
Sree chased eh. is cided to the watertight having 
y tear insf for supporting purposes. A fish tail th my or propeller is 
escri 


1708, “wee Tones, W. R. Lake, Southampton-buildings.—Dated 7th 
‘ay, 1875. 

The tool is designed for “‘ expanding” boiler tubes. It consists of the 

par ater | pied ; A.stock or body having a ~~~ — in which fits 

formed in t A sections uni swivel connec- 

tion ; a roller ne screwed into the = end ot t the lusty and formed 


= ae rted from the inner end of the heads. The other end of said 
pans p Sane ive Govereang the ex es eee 
= a clutch for preventing the advancing when 
i dered to rotate the mune forthe purpoas of smoothing «tube without 
expanding it. The sections of the — oy = respectively a cylindrical 
threaded a latter removable from the 
former. verning band ded A.-4 an ———_ < 
bay hy sp nt f lente othe outer eee 
amount of ex: ex) to 
Rigdundinamiaaie 
1710. Onwamestation, P. R. De Faucheux D’'Humy, Southampton-strect,— 
— 8th May, 1875. 
and ceramic substances to improved combina- 
tions, ieoming objects of art and utility. 


avi, Rasemneetans Tosacoo, G. Murdoch, Belfast.—Dated 8th May, 








An adjustable horizontal plate attached toand Mpapnte an intermittent 
forward motion from a bar and rack actuated by segment, it, and 
shot or drawn backwards be Magma * “rei ack and plate 
during such backward caainent Gale a  tovene or 
woights, and the plate being adjusted to cee od y screws or 
1714. Sopa, J. Mactear, Glasgow.—Dated 8th May, 1875. 

This invention relates to an impr of , whereby 
in the ee operations hitherto required may 
ae See i ~ sulphate is more completely separated from 





1715. © eg: ee Z M. Clements, Birmingham.— Dated 8th May, 


This invention consists of a sliding needle arm operated by an eccentric 
disc upon the shaft, and a strap to connect them ; also a spring ba owhyod 
revolving looping hook to retain the cotton ; also a slot in the 
guide the point 0 of the needle ; and also in making treadles to £04 up 
when not in use or for export. 

1716. Urivisuve Parts or HEALDS WHICH HAVE BEEN USED IN PROCESSES 
or + wy H. Booth, Salford, and R. Watson, Manchester.— Dated 


The invethers boll the loop parts of hnchde when Gisteinted on rich 

~ cord > om cut — — a cutting instrument, w is 
@ groov er. yarn is then placed on a spring 

and reeled off on to bobbins. 


a7t7. 1 eae J. Stubbs and J. Corrigan, Manchester.—Dated 8th May, 


This’ Eovsniions refers, First, to machines in which thread Lt - for 
stopping the winding weno a aed breaks are employed, 
in a method of ty yy said guides up until the threads are at 
tension ; Secondly, an improvemeat upon a patent granted to the 
present applicant “iated 2th June, 1873, No. 2201. 
1718. Fine-ticurers, J. owe fro-ligh , Alma-strect.— Dated 8th May, 1875. 

ters 





In manufacturing these of wood cut to the req 
are g grooves and then cut w 
aes Sh ae with their apuanie.tan ned 
in a cast iron or other mould, formed stor mich oer of wood 
ce creer es three such pieces of wood 
their grooves down placed transversely over the first 
three pieces, an d by which the six pleces will be fixed 





the 

ge Spee green grease, and oil. 

1720. Castor, B. B. S. Mercer, Torquay.—Dated 8th May, 1875. 
This invention of a new castor for ta pwd Fo 

articles, consists of a ball placed in a socket, which socket will be so con- 

structed as that the ball will revolve or roll eaaily when required. 


1722. Barace- -LOADING ) Onpuazon, B. Johnson, St. Clement's-lane.—Dated 


8th May, 1 1875. 

of i its in breech-loading ordnance, rifies, and 
Seems one in inserting between the barrel and stock a hollow tube 
w revolves 4 case having three chambers, one being open 
ym ae. Ne res for firing, and one for discharging the it case ; 

om polled bask back withdraws the an case and We 0 apiend 
8 =the chambers, and wtige. the trigger is released en 
oe forward and fires the cartri 
ahi > + os Sutpnares, J. ry Stevenson, South Shields. —Dated 8th 

ay, 

Dadian relates to the pr tion ot 
the process pa tented by Messrs. H and Robi for the manu- 
facture of sulphate of soda by —— common salt to the action of 
sulphurous acid. 


HAUS. Pase For., W. R. Lake, Lau th 4, hatiae 














p ngs.—Dated 8th May, 
This invention has for its object the manufacture and refining of peat 




















one 
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for fuel. For this purpose the crude t is first subjected tea Free. Prren Liquips, J. Hill, Stoke-on-Trent.—Dated 11th May, | several “‘ baths” for the different kinds of fibres as aiid but one 
pay process, be he reg ie water - ' . bath is required and tissues of mixed fibres may be dyed with 
and well — —, the peat is and held in PO tapering screw within a tapering tube, the tube fixed, | bath. 
sus} in water ; this mixture is then yungel wpent ‘orced through | the stop et Rage A tape | or both made to revolve ; also an outer skin or 


pipes to any convenient distance, where it flor flows into a drying ground 
pe knee over the same, and is held therein b; suitable dams forming 
a low basin, where the valuable portions the peat settle to the 
bottom in fine powder, forming a homogeneous mass, after which the 
water is drawn off and the residuum is allowed to to dry. 

TOS. lon, J. Siddeley and F. N. Mackay, Liverpoel.—Dated 10th May, 


The First consists in causing the water to be frozen to circulate 
from one tank to another or to different tanks of a series. Fresh cold 
wind hs to the tank in which ice is formed sages thong Which 

Second part consists in heen ee 3 passages throu wl 
the or f brine passes with ooew end or divi Pieces in 
cpen communication with the said brine ways or passages. hollow 
pieces are by preference made taper. 
1727. Dress, M. Kosminski, New North-road.—Dated 10th May, 1875. 

The invention relates to forming boas, tippets, and other neck pro- 
tectors, neck ties, and ner neck appliances with a spring therein, bent 
somewhat to the configuration of the —_ so that the article may be 
held to the neck simply by the elastic f the spring without t the 
necessity for other Gatreing, A vistectae oF or tippet is sometimes cem- 
bined with a boa thus arranged. A muff, muff bag, or other bag is some- 
times connected so as to be suspended to the hanging ends of such neck 
protector by swivel or such like means. And the fastening of the mouth 
of a muff bag is from the interior of the muff, so as to offer increased 
facility against illicit opening. 

1726. Peramsutators, G. A. Robinson, S'ockport, and W. J. Kendall, 
Heaton Norris. —Dated 10th May, 1875. - 

The improvements relate to perambulators and invalid chairs, and 
consist in having a front and back handle attached potas two bent irons 
passing from back to front below the body of the 
supported by suitable bearin Either one or the ner of the two 
handles can be drawn up for use to the necessary height, while the 
other handle is withdrawn under the = of the vehicle nearly out 
< tteht, in which position they are locked by spring catches or other- 


re. Vegnenarnree Sror Cocks, J. Gordon, Glasgow.—Dated 10th 


May, 18 

The im seed stop-cocks or valves are of a self-closing kind, and a 
dist: feature of the improved construction consists in the valve 
seat being movable, and in its following the valve or closing detail, so as 
pak gg closed against it after a certain interval even in its extreme 
1730. Looms, F. H. eof Manchester.— Dated 10th May, 1875. 

The inventor connects the brake with the “ frog” by means of an 
elastic brake-bar, preferably formed of corrugated steel; and for the 
thrust-bolt he substitutes a Bolt with a forked end resting on the said frog. 
1781. Treatment or Cioru, D. A. Smieton, Dundee.—Dated 10th May, 

1875. 

The feature of novelty which constitutes this invention 1s the prepara- 
tion or treatment of cloth b; er or cementing to one or both sides 
thereof one or more layers of plain or figured paper. 

1732. Bricks, J. Craven, Wakefield—Dated 10th May, 1875. 

This invention relates chietiy to that iption of machinery for 
moulding —_ tiles, and other similar articles, for which letters patent 
were gran Bradley and William Craven, January 18th 1859, 
No. 155; and a for its object more partieularly the "expulsion of the air 
from the bricks or ‘ articles in the course of moulded, in order 
to prevent cracks, to which bricks manufactured in manner 
are liable ; but a further object of the invention is the ion of more 
efficient means for acting upon the under pistons and ejecting or deliver- 
ing am moulded bricks or other articles from the mouid. — — 
also relates to presses or apparatus for compressing bricks and o e 
articles moulded by an ye se or suitable machinery. 

1733. Sream Enorves, R. Duncan, Madeley.—Dated 10th May, 1875. 
echanism of the 


This invention refers oer a the valve m steam 
engines of direct-a other steam engines. Accord- 
ing to this invention two waive pial nw ~ted nected together by a rod, work 
in small cylinders at opposite ~s of the steam chest. pal 

these valve pistons, w! 


slide valve receives its motion from 
to-an: 


have a 

admitted to ir backs by means of a slide valve. This 
seco slide valve takes its motion from a rod worked from the main 
piston rod of the steam $+ domy eapth _—_ or tay on the first-mentioned rod 
giving the required sli jon to the secondary slide valve. 
By this arrangemen 


cliding toad fro mg valve to operated fhean the main 

steam to the back of one or other of the valve 

slide valve. To work 
carried 


the steam expansively, two expansion or cut-off valves are by 
the principal slide ve. By means of a sliding rod actuated by the 
rod wi . wor secon slide valve the expansion valves are 
raised ani 


down, and the steam cut Off at at any required position 
of the stroke of the of the steam The st steam is 
condensed by the stream of water raised by the pump. 

1734 See Papers, J. B. Tucker, Ludgate-hill.—Dated 10th May, 


1875. 
In this Speineatien, bo 
oft both mating sepeee size and died, 
mounted are then varnished and the aa coated agen 
and pressed. The whole is then dried and again varn’ 
1735. CarriacGeE WHEELS AND Axes, A. V. Newton, Chancery-lane.—Dated 
10th May, 1875. 








are first coated 
cn a tet 





A leading object of this invention is to bine both lightness and 
neatness with strength in the wheels a axles of passenger ca 
and other wheel vehicles, inclu also has for its 


pn pe ——v of putting together and taking apart the several portions 
ol 
1736. Turninc anp Suapine Porters’ Ciay, J. M. Napier, Lambeth.— 
qintes 10th May, 1875. 
teas of thin specification describes the ees = shap- 
ing toa of thin metal plate. The way of using the tools is also 
1789. Cuttivatinc Lanp, F. Savage, King’s Lynn.—Dated 10th May, 
1875. 


This invention relates especially to the means for moving forward from 
time to time, as the work e pulleys around which the 
hauling ropes pass to the pl a gy Sh am automatically. 
1738. Umpreias, 2. Butler, Ealing.—Dated Ame May, 1875. 

This invention relates to a detachable cover for umbrellas and parasols, 
made with a = thimble to fit on the stick, and secured by a ferule 
scre on a collar on the stick. The cover is attached to the ribs in 
various ways so as to be readily secured, metal hooks, rings, or clips 
being used for the purpose. 

1739. irene, D008 Spill, omc eo ne May, 1875. 





This invention and applica- 
tion of xyloidine, and oy those compounds which consist essentially of 
what is known as soluble gun ble to the mann- 
facture of fusees, fusee tubes, and imita shell or turtle shell. 


ee gore Rosses, C. Hodgson, Clement's-lane.—Dated 11th May, 


This consists in forming two similar inclines of asphalte or other 
suitable material facing each other, down one of which sledges or roller 
may be commen to slide, and by their momentum ascend a por. 
the opposite incline. A chain or other appliance fixed at the toy top 

incline, easily attachable to the sledge, completes the ascent. 


1742. Steam Streerine Apparatus, J. Hastie, Greenock, Renfrew.—Dated 
11th May, 1875. 

In one modification of the improved apparatus two steam cylinders, 
placed at right angles to each other, are connected to one crank, and are 
worked by means of cylindrical main slide yore, both worked one 
eccentric. Within each main valve there is a double piston valve, worked 
vy a rod, bye through the main valve rod made tubular for the 

= nd - raed ke hand, ettines di crank or eccentric on a 
r) » arran, to be turned er directly or on gearing, 
and ar is ‘erred by means of the oak hand-steering whee! some 
moditivations the pair of combined valves may be applied in addition to 
ordinary slide or other steam engine valves. 


we. « eommnene Carps, J. H. Hitchon, Rawtenstall.—Dated 11th May, 
The relates to an improved method of grinding the cards on 


the main cylinder or cylinders, and workers and doffing cylinder of a 
for carding cotton, wool, or other fibrous 


pepe! 
of each 


tube for the application of 
1746. pees, J. Bartlett and W. M. Murray, Clerkenwell.—Dated 11th 


ae) 
‘ from Aves Langer a this seme letters, eqn) 


res. Kyire CLeanino Macurnery, J. Atkinson, Manchester.—Dated 11th 
875. 


The features of novelty in this invention consist in having a double 

on or standard to receive each of the knives, and whereby Fase the 
em of the — blocks described the knives are 

g cleaned ; in the form of india-rubber 





tio any ge 
pony A plats: and printing an he 


— or to 
mes or ~ wt — sunk device, —_— from - 
pase ised de Facing t ype witb an electro di 
of nickel or tae a — Stay te obtain hardness of surface. 
a7e7. Heater ror Water, B. Taylor, Faversham.—Dated 11th May, 1875. 
manner of divi: the passage of steam through the 
heater to three parts, and the novel construction of the strainers for 
separating condensed ey from steam and re-using it. 
1749. Lerrer Boxes, W. Stanley,’ Pentonville-road, and W. J. Hale, 
Margaret-street.— Dated 11th May, 1875. 

The bag or receiver for the letters or other pac 
end or part with a mouth formed by two spring 
ciently strong to close forcibly one part agains’ 
closed, the opening or mouth between them is © sera by a projection 
or overhanging part from a third plate, anes wh: my poe or oo may 


is provided at one 
tes which are suffi- 
against the ae Sa. and when 


spring nd at the To of the buff leather strips for the 
surfaces ; and in arranging two sets of polishing brushes on one spindle, 
especially when worke: —, power as described, ., —_ case ~ strap 
fork may be for hi it the de- 
sired point in its ptt fer introducing re withdrawing the 
knives. 
1766. Rock Driiis, T. Brown, Nevwgate-street.—Dated 12th May, 1875. 
This invention relates to improvements in reciprocating rock drilis worked 
by fluid under pr ted piston with rounded edges acts 
as it approaches s the end oe on stroke on the one or the other of two 
bell crank levers moun’ in the cylinder ports aud connected to the 
slide rod so as to move the slide and reverse the direction of the piston’s 
movement. The ial rotation of the drill at every stroke is effected 
by one or more inclined or helical slots on the piston stem combined with 
a ratchet wheel, through which the stem works, as descri in the 
to G. Haseltine’s putent, dated 22nd "November, 1866, No. 











be formed to contain to break and indicat 
being A. - ~ =p h mauth a opencd to etre letters or 


other rts adapted to that ; and in the case of 
willer fd coker co this is effected by dune 


plates, forming the 
mouth of the rece; le, being hung on vanle in the interior of the 

or box in position for or other studs or projections from levers or arms or 

parts of the door ac ‘h holes in one of the plates upon the aes 
Form to open the mou The lowor end or other part of the 

“ernst to open and to be held es ap ~s a Faget taking ing 

h the alternate eyes or parts of le of such open- 

ne a and which may be secured by Wi The — to the shoot in 

a pillar or other box is formed with a flap, which by connecting means 

actuates another flap, so that when the one flap is open, the other is 

closed, thereby to prevent a rod or other means being in’ roduced to effect 








of the In some cases the letters or packages may 
ived in te chambers with mouths or — at their lower 
ome and d capable of being opened only when one of bags has been 


placed under such opening or mouth, and acted upon by oe oe parts of the 
area or box as stated in the closing action on the door, the opening of 

a closes the bottom of the chamber and the mouth of the bag 
or iver. 


1750. Vatves, J. Mallinson, Welteyn.—Dated 11th May, 1875. 

In the specification of a former | — granted to the inventor, No. 
752, in the year 1874, he has d the construction of cocks rendered 
tight not by the truth of the a fitting as heretofore but by packing 
a plied around the plug and between the water ways or —- in the 

ell. Since filing the said ifi he has d packing 
may be applied so as to render sluice or slide valves fluid tight, and ai« 
in what way the packmg should be applied. 

17 Sweerinc CHimneys, @. Black, Spittlegate.—Dated 11th May, 
1875. 


This provisional specification describes usin 
spiral form ; they = made in lengths and joined together when required 
for use. The way of using the apparatus a also described. 
1752. Puriryine Ittumuatino Gas, S. Hallsworth, Leeds, and R. Bailes, 

‘oodhouse Carr.—Dated 11th May, = 

First, iron oxidised ore, residue of iron pyrites, residue of burnt or 
calcined alum shale. Secondly, slacked lime and oie sawdust with liquid 
from iron pyrites’ beds, or po Ya of copperas, or liquid grey loge 
crystallisation of copperas, or from burnt alum or shale, to which is 
added ground iron ore, due of burnt iron pyrites or calcined alum, or 
shale or spent oxide. Thirdly, dried copperas or cooler bottoms mixed 





wi iron ore. 





i Wate, t L. Ludolph, Crouch End.—Dated 11th May, 1875. 
mal specification describes ring h from 
paper raid of p— suitable vegetable fibre instead of leather or vulcanite, 


= too thahtiy o in water on when be A have be seen po or Lae e 
been too ey thus causing them to again expand and re- 
gain their elasticity. 
1754. Botts anp Sevnns, P. Wells, Brixton.—Dated 11th May, 1875. 

The invention has for its object manufacture of bolts, spikes, nails, 
screws, and rivets, such manner as, whilst making them cold, to 
retain the fibrous character and therefore the strength of the metal in the 


and the —— is specially applicable to the production | 


heads thereof ; 

of that description of bolt or screw in which instead of having a simple 

nick cut across the head thereof a recess is formed therein terminating 

with the edge of the head. 

1755. American Oncans, 4. T. Rousseau, Sovthampton-buildings.—Dated 
11th May, 1875. 

This invention consists in a applyt ng to the American organ an auxiliary 
bellows or air tor worked by the knees of the operator, increasing 
or diminishing sound of the treble or bass as desired ; in applyin 
mechanism by which when desired the notes are repeated, and in asimple 
stand forming the support for the movement in connection with the 
stops.. 


1756. Brercu Loapinc Smatt Arms, W. Anson and J. Deeley, Birming- 
ham.— Dated 11th May, 1875. 

This invention has reference to drop down guns and pistols, and one 
part of the invention consists in cocking the gun or pistol by the raising 
of the breech ends of the barrels for charging. This is effected by pro- 
longing the fore end of the gun into brn body, so as to form a lever, the 
short inner arm of thia lever aci a hammer or — lever pro- 

fron of the hammer 


and its short inner arm rising lifts and draws 
o hummer or striker lever, which is held in its ~~ 
e 


off. One end of a short wet ome to the head of the lever on the tang, | f 
> — end of the link ig a pin which y wl in npr in the br 

A sli rod towards the face of the break off . A spring 
is ppl to the ssid pin. On pressing aside the lever the are 
unlocked, and “g shutting down the barrels their locking is effected by a 
snapping actior 
1757. Cans ror Lupricants, J. H. Johnson, Lincoln's-inn-fields.— Dated 

1lth May, 1875. 





This invention relates to cans or oor supemnins for containing oil or other 
lubricant to be supplied as required to the working parts ngines and 
machinery, and to rubbing surfaces as for the purpose of lubricat- 
ing the same ; and consiote ensentially te combination sey diy EE 
or receptacle containing the Tubricant « ofa te eae operated “~y the thumb 
or anger for 4 ig the discharge of the lu t there- 
from. 

1758. Puospnates or ALumina, M. Prentice, Stowmarket.—Dated 11th 


May, 1875. 
This invention relates to | the treatment of natural ucts containin 
acid and ; and ists in subjecting such natura 

tes to the action of an alkali or alkaline carbonate, such for ex- 
ample as caustic soda or carbonate of or soda ash, or tu what is 
known as black ash liquor or to other al e products, such for ex- 
ample as the waste alkaline liquors from paper works, in order that the 
agp come acid and the alumina contain din the natural 
separated therefrom by being thus dintoa iti 

being dissolved in water ; - —— of 
= ——- duct 
of alumina by, pow vote ina finely divided cundition in conjt 
ene tte te of Snodiay onal ey oilier bavbenssbbun etathest te thas eation 
oric acid together with the alumina shall 

be converted into a solu’ tion. 


1750. Bare, J. Yule, Glasgow.—Dated 11th May, 1875. 

The features of novelty which constitute this invention are, the arrange- 
ment and construction of of one ormore air-tight com- 
—— for floating | it, a tank for the onan valves for dis- 
charging the same, and engines and boilers or propelling the barge. 
1760. Esectinc Water From STEAM CYLINDERS, R. Montgomery, Greenock. 

—Dated 11th May, 1875. 

BR pane a of novelty constituting this invention is the arrangement 














carding e used 
whilst the Stans is in motion, and consists princi in the em: 
ment of fine rollers, mounted with their em oe A hog Ap ploy. 
with the wire of the main cylinder, wean we and doffing pe a 
of the colle engine. 
1744 Dnessinc Frames ror WASTE SILK, W. Souter, Congleton.--Dated 
llth May, 1875. 


This invention relates pri to a tus em: for combing 
or dressing waste silk, "bat iti also applicable for aad or dressing 
china grass and other aad tho objects of the vention are 
to save the skilled labour of of sng , and to a better result 





than can be obtained by the dressing 
use. 


frame or apparatus at present in 





of the automatic appuratus for ejecting water or other 
fluids from steam cylinders, chests and pipes or + vessels, conduits, 
or 
1761. Dervine Suarts, J. BMeLachlan, Gl 

The feature of novelty which constitutes s this 
ment and construction of friction driving mechan’ 
1762. Pumr, W. Munro, Glasgow.—Dated 11th May, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the new or improved pump. 
1764. Dyeina, B. T. Hughes, Chancery-lane. —Dated 11th M 

consists in chemical 


.— Dated 11th May, 1875. 
ae is the arrange- 


, 1875. 


This combination ogee gered ’ which has t 
affinity to both veyetable and animal fibres, reby instead of odes 


= 





metal rods coiled to a | 


with ume and sawdust. Fourthly, slacked lime and dry sawdust mixed | 





3068, 
1767. Fixixe Tuveres, J. Ainseow, Bradford.—Dated 12th May, 1875. 
This invention consists principally in turning or otherwise forming in 
one or both sides of the tuyere, the latter by preference, a dovetailed 
annular groove near to its inner edge ; and in forcing therein by hammer- 
ing or pressure a — of clips or fasteners, each of which fits in between 
two of the arms of the w These clips or fasteners are first rolled 
in a trough form and then bent up at the edges, and are hammered or 
forced into their places in a heated state, one edge entering and eg 
the dovetail groove, and the other edge being bent under the rim an 
fitting in between the two arms, so as to hold the clip firmly in its 
place. 


1768. Liven, C. J. Webb, Randalstown.—Dated 12th May, 1875. 

The cloth roller in the loom is made te go faster at one time than 
another, and thus make the weft further apart at one part of the fabric 
than at another. These periodical thin ae in the weft with similarly 
thin stripes in the warp fourm an agreeable pattern. 

1769. Prerarine Corton, €. H. Barzey, Manchester.—Dated 12th May, 
87. 


1875. 

This invention consists in nsing bobbins with only one flange on the 
fine roving or bobbin and fly frame and in winding the roving on a paper 
tube fitting on the bobbin, these rovings and the paper tube are then 
classified according to weight and then sent to be spun. 

1770. Sarery Sionats, B. J. B. Mills, Southampton-buildings.— Dated 12th 
May, 1875. 

The ferention consists in a method of signalling, whereby overla; 
signals at a distance from the train are reversed, while other si ~ 4 
between the fermer signals and the train remain at rest to be reversed in 
their turn. 

277 Motive Power, J. FE. F. Ludeke, Camden Town.—Dated 12th May, 

875. 


A -' to this invention, a foundation and standards support 
two pivoted oscillating axes, on which two sets of four hollow radialarms 
are borne, to the ends of which four telescopic cylinders with hemisphe- 
rical ends or covers are connected and attached, and thus a communica- 
tion is established between the veries, so that the cylinders and tubes 
containing air or when inserted, with the foundation and stand irds, 
in water or S, other liquid or fluid or mercury, will rotate by reason of the 
most extended cy’ ider with its ang By. ~~ 4 than its opposite 
cylinder, p t for t irpose. The tubular 
arms are set at an angle and not parallel to cach other, and ~~ yond 
the continual transfer of air or gas from one to the other, and the suc- 
cessive change of the diverging angles of the tubes, cause the ———- 
or decrease successively of the cylinders. Or two vertical set at : 
angle may be used, with a central axis and hollow spokes, the po nw ba 
then travelling within the varying space between the diacs. Thus power 
and motion commence and continue. 

1772. Horse Suors, F. Wirth, Frank/fort-on-the-Maine.--Dated 12th May, 
1875. 


This consists in providing an india-rubber pad for the recess formed by 

the underside of the hoof, and the inner sides of the horse shoe, and in 

means for securing the same. The pad is formed with a transverse slot 
th which is passed a piece of steel which extends 

beyond the pad and forms aspring. The pad and spring is then pressed 

into the recess on the underside of the hoof by means of callipers. 

alt yemown Naus, A. H. Elliott, New York.—Dated 12th May, 


A ~~ arm or plunger having at one end a handle, and at the end a 
jaw works in a sheath or case which has a jaw atitsend. These jaws 
form a ni , pincer, or extractur, the movable portion or plate having 
both vertical and lateral or vibrating motion. Studs on the latter work 
in grooves in the sheath or case. 

1776. Y ee C. Richardson, Upper Thames-street.—Dated 12th’ May, 





By this invention the reduction and liquefaction are easily and rapidly 


effected with or without the application of heat to the mass being ope- 

rated upon. 

1776. Removuse Iycrustation, L. Ludolph, Crouch End.—Dated 15th 
May, 1875. 


Ameans is described of removing the incrustration from boilers, 
kettles, and other similar vessels by using a powder composed of, say 
about 2 ozs. of glue, to which ~. added 3 ozs. of caustic soda, 3 ozs. of 
Gluuber’s salts, 3 ozs. of 3 ozs. of common salt. The inventor 
mixes them in the fom < of a powder, the glue serving to bind the 
various ingredients together. 

1782. Creantno Pipes, H. N. Hornby, Strand.— Dated 13th May, 1875. 
This consists of a funnel or other shaped cap to be applied to the bowl 
pod blowing through the same the nicotine lodging in the same 
Ee the ox stem is expelled. 
1783. APPARATUS {FOR Makino Moutps, A. Hutchison, Glasgow.—Dated 
13th May, 1875. 

This invention substantially consists in a new construction of machine 

for ramming the moulds for casting pi and other uniformly shaped 
which each of the mould box is laid over the pattern on 
: plate, "table, or carriage in front of the machine consisting of two side 
standards with slotted guides over the contre of the mould box in which 
a longitudinal bar and end guide blocks are reciprocated with two, three, 

or more sets of radial rammers keyed on it, and carried and actuated in 
the lower ends of reciprocating vertical rods carried up thi th guides 
on the w longitudinal stay or rail of the side standards and actuated 
by anti- rietion pulleys at their upper ends worked by internal hollow 
eccentrics or scroll cams (keyed on an overhead ‘revolving shaft) which 
lift th the longitudinal bar and rammers to their extreme height each revo- 
lution of the actuating shaft, and allow them to fall with their whole 
—— upon the sand between the bars of the moulding box, the 
of the mould being a fled by the —— of the said falling 
rts, and the amount of = Ned in aed ~ and or automatically 

tween each stroke. set rammers are form 

roximately to the shape oy the ros = as A ram the first part of 
the Pom a or mould equally over the 4 meget then the second set, which 
and flatter, are brought into action by turning the semeening 

Sor in its ay ete blocks’ over the yobe box, so as to completely fll an 
finish the mould to the top, when another set of bars might be turned 
round and brought into action with gate patterns on them, which could 
be forced into the finished = <F of = moulds to form the gates in 
them ; the revolving bar, with these radial rammers, being fixed in its 
acting ition on a notched disc keyed on it, anda g catch lever at 

one or both ends carried on the slide block near the side frames. 

1789. Furnaces, K. H. Cornish, New-inn, Strand.—Dated 13th May, 1875. 

This invention has several objects which all tend to the saving of fuel 
and its more perfect and p tion. It is easily and cheaply 
applicable to existing furnaces as well as for the construction of new ones, 
and will, if scientifically adapted and used, give nearly, and in some cases 





ded as results as may reasonably be looked for from such as shall 
be especially constructed with a view to the employment of this inven- 
tion. 


1790. CextrirucaL Pumps, J. Jameson and A, G. Schaeffer, Newcastle- 
upon-Tyne.—Dated 1th May, 1875. 
describes employing a revolving chamber 
or drum so constructed as to give adequate rotary motion to the fluid to 
be pumped, and having central supply and discharge orifices, and within 
the revolving chamber or drum is affixed an internal stationary chamber 
inside which the fluid pumped is protected from the action of 
the rotating force applied to the poder chamber, This internal 
chamber ope the Taterfor o potien Bon in or near the circum- 
ference of the same with the “dl of central discharge chamber before 
di 





orifice of the 
in the line of the axis of 
eh revolving chamber = 
fitted by a stuffi 

to uae it Secutiuaiie water- 
1708.  waaeed Lire at Sea, A. 7. Plhaaid Glasgow.—Dated 14th May, 


The! ve of novelty which constitutes this invention is the arrange- 
ment or construction of life-rafts, so that they constitute a false deck, at 
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Nov. 26, 1875. 


THE ENGINEER. 














ficient distance from to interfere therewith, and | the market is that which is often used as a mixture with | an advance of 1s. per ton is being asked, but inf iron 
peg avr for the Jonette P peat node food, water, and other | richer qualities in the | transactions are still S esiatind asthe tions of other rad 
en. 


nD 

1708. Arruiances for Siayactina Ventcies, J. H. Johnson, Lincoln'’s-inn- 
ds. —Dated 14th May, 1875. 
relates to rail 


carriages, travelling post-offices 
cars, quel’ tam, Sas ey in sang 
of 


nearly on 
706. Winpiasses, 4. Paul Dumbarton.-—Dated 14th May, 1875. 
. This invention relates to ships’ winding apparatus of the kind described 


t of shaft 
at the rear of the the counter shaft 
beyond the side frames have winding fixed on them ; and the 
counter is geared to windlass shaft, and are 





furnace. 
1806. Recoverinc Brewers’ Wort, I. 7. Brown, Burton-on-Trent.— 
Dated \4th May, 1875. 
This invention pateris in applying water or weak worts by successive 
spargings to the hops ; and in arrang tof the 'y for that 
urpose. - 


808. Panasou W. EB. Hall, Sloane-street.—Dated 14th May, 1875. 
4 These improvements mainly relate ~ lights or pieces of 





nt materia] in the covering of P onal 
1821 Meratuic Comm, W. Topham and B. Snushall, Birmingkham.— 
Dated 15th May, 1875. 

According to this invention the dome-shaped top of the cover or lid is 
connected to the rim by mechanical processes instead of by hand 
By means of a series of processes effected by dies or tools worked in a 
press, the extreme edge of the —— disc, from which the top of the 
cover or lid is made, is bent inwards so as to form around the underside 
of the disc a trough or hollow lip or beading, into which lip or beading 
the expanded upper edge of the rim is placed, the engaged parts being 
flattened or closed upon one another by the action of a flattening tool, 
the flattening or closing operation at the same time forming the flange of 
the cover or lid. The upper edge of the rim is expanded and its lower 
edge cuppe? or contracted by the operation of a pair of tools worked in a 

ress. The spouts of tea kettles and other metallic vessels are made of 
SS longitudinal half parts joined together by brazing, the i edges of 
one half part bearing against a shouider on the edges of the other half 
part. Or the half parts with plain edges are held together while they 
are being brazed by cramping or binding them together. 

18908. Cast Metat Bianks, C. D. Abel, Southampton-buildings. —Dated 





24th May, 1875. 

This invention consists in making cast metal blanks for shovels, &e., 
with the parts for the straps united at their outer ends forming a loop, 
whereby the blank may be worked by the rolls without liability of dis- 
placing the straps. For this purpose a divided mould is used having a 


sand or other destructible core piaced in the part for the straps, so that 
spaces are left between two sides and the end of the core and the sides 
and end of the mould, into which spaces the metal for the straps is run. 
The core has a pointed end projecting into the part of the mo for the 
lade so as to form the socket therein. 
1919. Breaxine Ur Ice, H.R. Lumley, St. John's Wood.—Dated 26th May, 
1875. 


The invention is for the breaking up of ice in seas, rivers, lakes, and 
other waters by striking the ice from beneath and above at the same 
moment and at nearly opposite spots by a mechanical proc ss. 

1064. Svrrortine Suetves, M. Ker, St. Pancras.—Dated 28th May, 
1875. 

This invention consists in making at the back of each of the metallic 
studs upon which the book or other shelves are supported a broad strong 
hook, and attaching to each end of the book or other case or support 
vertical metallic strips provided with equidistant openings of a size 

r to receive the hooks of the studs. To engage the hooked studs 
with the supporting strips the stud is first inclined upwards, and the 
hook part past through the epuing in thé strip. By lowering the stad 
its hook hooks itself to the back of the strip, and the stud is fixed very 
securely in its place so as. Lag it is retained in a horizontal position. By 
inclining the stud upw: , the hook is unhooked from the strip and 
may be withdrawn. 

2050. Frrnace Bars, R. Toop, Bournemouth.—Dated 3rd June, 1875. 

The invention consists of a grate bar com of two side flanges 
connected by a series of corrugated traverses at the top and by two or more 
similar corrugated traverses belo he upper traverses be 
together so as to form an even surface for the fuel, while allowing of the 
passage of air. 

2138. Fioors von Mart Kins, W. L. Wise, Adelphi.—Dated 10th June, 


1875. 
This invention has for its object improvements in floors for malt kilns; 
and relates to.—First, as an improvement in floors for malt the 


combination of bent warp-wires, recessed weft wires, and collars, to form 
b 5 dly, bination of the divided and interlocking end 
yr of two abutting hurdles with a weft-wire. Thirdly, the combination 

=> pens ends of weft-wires of one hurdle with the outer warp 
wires of the other hurdle for giving a reciprocal support to the edges of 
contiguous hurdles. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE is no reason that I should report less favourably this week 
than last of the condition of the leading industries of this part of 
the am. a 1 the oop, ot is more to be said in 
our favour now t aw ago. great engineering yards are 
doing better, and their i are receiving pager which 
nares a still more decided improvement with the new year. 

her these inquiries mean business, or whether they are 
pores / feelers, time alone shew ; but, judging from what is 
ly being done, I am di togive to them a favourable in- 
terpretation. They are multiform, and come from widely different 
centres. Not a few of them to new erections or the enlarge- 
ment of subsisting erections for the more convenient trans- 
action of goods, and indeed passenger business, of our lead- 
ing home railways. In these departments a fair amount of 
activity is just now observable; but more business is bein 
done in the making of bridges and such like requirements saws | 
in connection with Indian railwa; At the same time the 
casting pits are kept very busy with both heavy: and medium pipe 
castings ; nor does the rate at which these goods are being sent 
away foretell an peers More = yu of makers’ capabilities. Of 
course there are complaints that the prices are not so good as they 
ought to be, and that, if orders have to be soctived: quotations 
must be cut down to a fine point. Whilst there have been times 
when more money has been made in these departments, there have 
likewise been times when the profits have been less; and remem- 
bering what is going on elsewhere, the condition of trade in this 
district must be described as fairly satisfactory. 

The present is not a happy time for men who are short of 
capital, for bankers are just now displaying some nervousness, and 
are oe cae 4 hunting up their lethargic customers. Having 
hunted them up and got them to clear up their balances, they here 
and there protect themselves by declining to continue to honour the 
checks of such Lge = unless they do more than simply wipe off 
old ag aay of sound — here, who know the action 
being m by. the bankers, have not uently expressed sur- 

rise this week that the Parkfield Iron nd 

pton, should have had to blow out the two furnaces which 
lately they have had in erg beng that to protect the general body 
S$ bee ee the per! - filed a ory & for liquidation. 

ortunately, the effect of the page not widespread, a 
banking company being the chief creditors, and. they are secured 
toa fair amount. The liabilities are roughly set down at £50,000, 
and to cover these there are the furnaces and a wide tract of land 
from which the minerals have been taken. The land will increase 
in value year by year, and three of the five furnaces of the firm 
constitute a plant which has no superior in the district. The iron 
which the Parkfield Company have been accustomed to put upon 


| the production of and hoops and other | 

small sections of the products of the ag te gto weekly | 
output of the two furnaces was 300 tons, and ite suilden with. | 
some slight impetus on ’Change C) pton 

= cinesday and in Birmingham to-day—Thursday—to the | 


business done in the inferior qualities of smelted in certain | 


erence Rhone mane daideh ovidanase om Chatll in Birmingham this | 


Thursday — afternoon, that the activity at local 

hetsboond yards to clear up all work in before the Christmas 

holidays set in was ing the iron trade. Finished iron 

makers rted themselves fairly well up to Christmas | 

i their chief departments, and ers showed greater 
. per 


so considerable , 


; and for | 
ucers who are solicit- 

in which the make 
i than the demand, prices are stiffer, | 
and some makers are as an advance of 10s.; but consumers 


e supply of small smithies, and to the large factories where 
there is acti to finish up this year. Best iron is strong at £10 
for bars, and £11 10s, for plates. Girder plates are selling 
better at £10 15s. to £11. Common bars are believed to be 
ap: he loss to those makers who are 7 under £8 5s. 
Happily, there are only few who are accepting cations at less 
than that 4 


The galvanisers, who are the great buyers of sheets, are in 
steady = tion. With the goods of the braziers the casting pits 
are kept well supplied, as is cust y at this season, Galvanised 
sheets are quoted on the spot at from £25 to £25 10s.; but the 
market is the turn in favour of the consumers. South America, 
the Cape, and a few other countries are receiving fair shipments. 
Trade with Australia is checked for the moment. The middle- 
men, by their eagerness to realise, have so substantially brought 
down prices that galvanised sheets are being sold there at as low a 
figure ag they are quoted in the London market. Quotations have 
fallen in Melbourne 30s. upon the month, At the same time 
there are manufacturers who have no cause to hesitate about the 
future business they are likely to transact with the Antipodes ; for, 
while they have done a capital trade with the colonists, they have 
very few outstanding accounts there. 

The gas tubing makers, taking advantage of the better season 
Meal for their product, have made that alteration in_their 
discounts which is equal to declaring a rise of 7} per cent. Lately 
very poor prices have been possible in this industry, owing to the 
competition arising from great production simultaneously with « 
reduced demand. 

Notwithstanding that there are some foreign edge tools in the 
market which are of considerable value, and that have no superiors 
—as cutting implements in particular—best local firms have more 
orders on their books than they can possibly execute within a 
reasonable time. This is due, in main , to the extensive 
requirements of the builders. There are few makers of tools used 
either in the cultivating of the soil or in the varied ay of 
emigrant life, who are not well employed for all the leading 
markets. The East and West Indies are buying fairly; large 
shipments are going to South America, to the Cape, and to New 
Zealand and Australia. Nor are certain continental buyers by 
any means backward to purchase, and the pi ts in relation to 
the United States and Canada will, it is believed, be mode- 
rately bright when a few months have over. 

Best pig iron of local make is firmly held by makers for their 
own prices. These are £4 10s. for all-mine. So resolute are the 
wealthy firms, that one of them in Wolverhampton yesterday 
declined to take an order for 1000 tons at one penny under that 
figure. £4 10s. leaves, it is asserted, no profit to the maker. 

There was an interview on Wednesday afternoen at the 
offices of the Mines i Commissioners in Wolver- 
hampton, between representative coal-mast and rep 
tative colliers, upon the question of the ‘“‘levelling up” 
3d. The meeting had been brought about upon the application of 
the colliers, made to the chairman of the Coal-masters’ Associa- 
tion, Mr. Fisher Smith ; but the employers pr t were fined 
to certain of those upon the Earl of Dudley, to whom alone the 
question immediately related. The tation of the operatives 
urged the reasons why the 3d. should given which they have 
been advancing at their meetings. On the other side, it was held 
that the subsisting terms of employment were fully set forth in the 

ent come to at the close of the 17 weeks’ strike, before the 
ap hon irmi , and that to concede the ication would 
be to annul that agreement. Such action, the employers said, they 
were unprepared to take, but the men were of course at to 
do so if they wishei. ing, however, to the terms of that 
agreement, no alterations could be made in it until six months’ notice 
had been given on either side. Next, even assuming that the ques- 
tion was now o to di ion, was not this, the employers 
asked, a very time to start it—when so many were being thrown 
out of employment in other districts, and when the money to be 
made by iron’ ing even in Staffordshire was so little that iron- 
masters hardly whether or not they kept their works on. The 
operatives’ deputation showed no willingness to away from 
the Birmingham agreement, but told the masters that the result 
of their declining to concede the men’s terms would be that to a 
pry whey than heretofore colliers would leave the district East 
of Dudley for other coal-fields. 

It is stated that some united action is to be taken by several 
colliery owners in the Bilston district, who feel themselves aggrieved 
by the position in which they have been placed by the Mines 
erage Commissioners. A preliminary meeting has slready 
been held with the view of arranging for steps to be taken to 
appeal in one of the divisions of the high court of justice agai 
the award of the arbitrators. It should, however, 
the commissioners, after considering the Bilston memorial to which 
I referred last week, decided to invite the arbitrators to attend at 
the offices in Wolverhampton this week, “with the view to the 
organising of such means as shall afford the greatest possible 
amount of relief to this district with the least possible delay, and 
with as much ry penditure as circumstances will per- 
mit.” The commissioners wish it to be understood that the 
administrative functions of themselves and the arbitrators ‘‘are | 
restricted by compliance with certain sections of the Act of Par- | 
liament ; that whilst they desire to do what they can speedily and | 
effectually, they must not fail to do everything legally ; and that 
in the application of the money raised by the rates they must have 
a careful regard to the interests of those who contribute the pecu- 
niary resources entrusted to them for expenditure,” 











sta: that 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

ALTHOUGH the Manchester weekly meeting on Tuesday was again 
very dull, and there was by no means a large attendance of buyers, 
there is a rather more hopeful feeling in the iron trade of this dis- 
trict and a somewhat firmer tone in the price of pig iron. During 
the past week a fair number of contracts for dellvery over 
the next four months have been arranged, these have been 
chiefly in forme olay of pig iron, consumers of which have 
evidently run their stocks very low, and this class of iron is stiffer 
in value, and commands now ively better prices than 
can be obtained for foundry numbers. ire makers have 

good business in fi iron, to the production 








been Going. « tolerably 
of which they are now turning more attention, and in some cases 


| all classes of coal suitable fer house purposes, with a sti 


etn Wer ciosea ed =! Tinssdhitze pie itoe delirenea 
4 a e } ior 

in the Manchester A beprgceomg) ok en : : 

62s. 6d.; and No. 4 forge, 60s. to Gls. ton. 


thing like 1s. ton e figures. manufactured 
prom trade hoc , and remain low. Ordinary 
bars delivered are at from 15s, to £7 17s. 6d. ton ; 


mages es ie Se? See ES oe oe Ae Tet t rails, 


£7 10s.; and heavy do. 5s. ton. 
‘Feo focal works cxatlatne ia tat Gnenthitdetet'y position, inl samen 


of the finished iron makers, I understand, contem , unless 
trade improves, di ing a considerable number of their men. 
The forges as a rule are on hand to mouth, with 
very little forward work on hand, and founders generally complain 
of a scarcity of orders. 


There is a continued brisk demand throughout Lancashire for 


i 


tendency in prices, but the demand for engine fuel is still dul 
and the common sorts are rather a drug. Colliery proprietors in 


| the Manehester district are still filling up out of the stocks both in 


yards and at the pits in order to meet the requirements of the 
market, but the better qualities of house coal are difficult to obtain 
for anything like por hm and an increased demand is being 
thrown upon furnace fuel avd burgy for common house fire 
purposes. This is giving the common class fuels a rather 
steadier tone, but the demand for manufacturing purposes 
does not show much improvement. Slack continues plen- 
tiful, and coke is now a complete drug. In other districts 
much the same state of things prevails as last reported. 
In the West Laneashire district some of the colliery proprietors are 
oversold in their Arley and Pemberton seams of coal, and a small 
advance in these is talked about at the end of the month, but at 
present there is noquotable alteration upon late rates. Engine fuelex- 
ceptin the Jom non qualities, which are fairly steady, continues weak 
and common burgy can be bought at from 5s, 9d. to 6s. per ton at 
the pit and common slack at 3s. to 3s. 6d. per ton. For gas coal 
there has been a fair inquiry both for house purposes and gas 
making, and for screened gas coal at the pit prices range about 
1ls, to 12s, 6d. per ton. 

Complaints are again being made in regard to delays in the railway 
aileron of coal from the pits in this district. Last winter this 
was the cause of such serious inconvenience and loss both to con- 
sumers and colliery prietors, that the South Lancashire and 
Cheshire Coalowners’ Association took the matter up, and a oped, 

the 


energetic protest was made tothe railway companies. It ish 
however, that measures will be taken to prevent a recurrence 0! 
almost dead lock which prevailed on the railways last winter. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondcnt.) 


Tus week very little work is being done at any of the fron of 
steel works of the town and district’ owing to "ihe winter fair 
holidays, which are the cause of stopping the works and collieries 
for several days. The suspension of operations will not be 
regretted by many of the manufacturers, inasmuch as it relieves 
them of several troublesome difficulties for the time being, and 
may, by some combinations of good fortune and slight 
a of —_ enable « — start to be made 
under somewhat tter auspices. is h ul supposition 
is, however, a good deal militated against te bad effects 
of the war rumours which have been current for a week 
or so past. It is not that any large number of business 
a a with — ee war will really take 
place, but use a large num persons have the impression 
that such a thing is very possible and may conie upon us suddenly, 
that the effeet 1s prejudicial. Letters and other communications 
from London state that these rumours have worse effects there 
than elsewhere, a result which is a good déal to be ited. The 
heavier branches of the iron trade here would not, in all probability, 
be injuriously affected by the outbreak of hostilities in the East, 
but the lighter industries would suffer severely. At the t 
paper ‘and actively ane he mee pat ills, an 
80 y an em as the armour-plate 
and shops, which are producing a of plates and fort ds 
for our own and sundry fore vernments. At the ops haem 9 
Messrs. Charles Cammell n , Limited, arevo! Mog Sag en 

size is being construeted for a fort in connection with the Dover 
defences. This turret is 37ft. 2in. in outside diameter and 32ft. in 
diameter inside. In the rough it considerably over 600 
tons, but by drilling bolt holes ard port holes the weight 
has been reduced to about 400 tons. This great piece of ironwork 
is constructed of three separate cylinders of wrought iron, each 
cylinder being seven inches in'‘thiekness. Each of the cylinders is 
five inches apart from the other, the ititervening space being in- 
tendéd to be filled up'with teak or concrete. The same company 
are making a number of other plates, Xc., for the South Coast 
defences, as well as for certain of tite new German ironclads. They 
also have'in hand the plates for ott own ships the Alexan 
Nelson, Téméraire, Northampton. The Prince and Princess of T: 
visited the C Works last week and saw the Bessemer gene 
the'rolling of an armour plate, &c. In going through the file shops: 
the Prince partly cut a file under the instractions of a workman, 
whom he has since presented with his pertrait, 

In pig iron the week's transactions have been on a limited scale, 
at about 60s. to Gls. for a good foundry riumber, and 58s. or there- 
abouts for forge. Hematite pigs are in slow request at the follew- 
ing figures :—Maryport No. 3, 72s. 6d.; No. 4, 72s. 6d.; No. 5, 
mottled and white, 72s. 6d.; “Bessemer” No. 1, 80s.; No. 2 
77s. 6d.; and No. 3, 75s. all per ton ; “‘ Millom” No. 1, 80s.; No. 
2, 77s. 6d.; and No. 3, 75s.; “ Ordinaty” No. 3, 72s. 6d.; No. 4, 
71s. 6d.; No. 5, 71s, 6d.; mottled, 80s. and white, 80s. per ton, 
with the usual allowances for prompt cath payments. There is no 
alteration whatever to fotutd in merchant iron, which remains 
firm at late prices. A few brands of best bar iron are 
rather scarce owing to the continuous rin upon the limited 

roduction for steél converting purposes in this district. 

Che cast steel trade itself does not improve, and does not appear 
likely to do so during the ensuing six months; the best and oldest 
established howsés in this brarch are doing less business at the 

resent time than for very many years past. In one instance at 
east I_ am informed the workmen have had to submit to a reduc- 
tion of their wages. A few American orders continue to be made 
up, mostly in respect of shovel plates, best axe steel or best rolfed 
sheets of 12 to 16 gauge for use in making clock springs. Specially 
rolled rod and shaped steel for tool‘making purposes is not selling 
so well now as it has been, but a few firms possessing special pean 
are fairly well supplied with orders for small lots. is, 
intermittently, a gor" business in large railway springs, which of 
necessity have to be made from bar steel of the best quality. I 
am gs to hear that the yearly contract for all tect and steel 
articles required by one of the largest of our railway companies has 
again been taken by a local firm. In the hardware irdustries there 
is no news worthy of record. Most of the lighter trades are 
moderately well employed, with the exception of the file manu- 
factories, and will probably remain so up to Christmas, after which 
matters will probably be in a worse condition, 

A good deal of interest has been excited by the inauguration of 
a movement which has been set on foot for the purpose of uniting 
all the women employed in the various manufactories in one trade’s 
union. A meeting has already been held, and it is stated that suc- 
cess is likely to attend th» efforts of the promoters, There are 








384 


THE ENGINEER 





Nov, 26, 1875, 








thousands of women employed in the silver plating, cutlery, and 
other trades. 

On Monday afternoon a conference of ironworkers’ delegates 
from the whole of Lancashire and Yorkshire assembled at - 
gate, in oder to discuss the wrey aspect of the strike at the Park- 
gate Works, which has now ten weeks. Mr. Kane, 
of the Ironworkers’ iation, and 


id 
sent, After a discussion of over three hours in duration, it was 
decided that the men ought not to go in at the 9s. 6d. per 
ton, but that a further discussion of the ject was advisable. 

Mr. Edward Malet, C.E., Secre of tion at Rome, and 
Mr. Austin Lee, of the Commercial Department of the Foreign 
Office, have been at Sheffield for several days past making inquiries 
as to the probable effect of Italy not renewing the commercial 
treaty with Great Britain which Cg eos in 1876. They visited a 
pase of the various works, and have since gone to other large 

owns, 

On Friday last the Glass Houghton vce | shaft head gear 
caught fire with 73 men in the workings, where they were detained 
in great peril for fifteen hours, and were rescued just in time to 
prevent loss of life. Next day two men were accidentally killed at 
the same pit. 

It is stated that a project is on foot for the construction of a new 
rc of railway from Huddersfield to Manchester direct vid 

am, 
_ The coal trade continues to grow brisker, but the improvement 
is most noticeable in respect of house fire qualities. The coal 
owners of the Leeds district have raised best and seconds coal 1s, 

r ton, so that at the wharves in that town prices are now—best, 

9s. 7d., and seconds, 17s. 11d. per ton. At the Kilburn Colliery, 
Derbyshire, best is now 18s. 6d.; cobbles, 17s. 6d.; and mom 
13s. 6d. per ton. The last-named must be a superior sort of slack 
to command 10s. per ton more than does ordinary slack in this 
immediate vicinity. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Sryce last week one or two additional works have been laid off 
in the North of England, owing to the extreme dulness of trade. 
The Middlesbrough and Witton Park Works of Bolckow, Vaughan, 
and Company, arenow closed so far as the rail mills are concerned. 
A small bar mill is still at work, but the majority of the puddling 
furnaces at both works have been laid off, and upwards of two 
thousand men have thus been thrown out of employment. At 
the works of Hopkins, Gilkes, and Company, the men who got 
notice the other day that their engagements would be terminated, 
have since been informed that they are at liberty to work on the 
day-to-day agreement, which leaves the employers at liberty to dis- 
continue the services of their workmen on twenty-four hours’ notice. 
It is I believe expected that Messrs. Hopkins, Gilkes, and Company, 
will be able to keep the greater partof these works employed for 
at least some weeks to come. 
® On Saturday next a large number of the hands now employed by 
the Darlington Iron Company, Limited, will be paid off. The 
number of hands usually employed at these works, when they are 
in full operation, is about , but for a considerable time past 
not more than 700 have been engaged. The company have been 
disappointed in their expectations of procuring some large rail 
contracts, for which they had offered as low as £6 10s. per ton; 
and they have no other prospect save that of being almost entirely 
idle for several months. A few of the men are still to be kept on 
for a small mill, which the directors expect to be able to keep in 
operation. The enforced idleness of so many men at a time when 
there are already so many ironworkers idle is likely to create a 
great deal of distress in Darlington. In this town, also, the Skerne 
Tron Company are rapidly working off the very limited orders on 
their books, and their p + is that of being compelled to lay off 
the bulk of their works early in January. 

On Monday of this week the Erimus Ironworks at South 
Stockton were closed, throwing out of employment between three 
pear pes! omen = anne works pes rot some three 
and a- years ago for the purpose of giving to the Danks rotary 
~~. furnaces a trial on a large scale. Their promoters were 

essrs. J. A. Jones, C.E. Muller, G. Neasham, and other gentle- 
men prominently identified with the metallurgy of Cleveland. I 


Further negotiations have taken place between the Durham coal- 


owners and their men since the date of my last report, Open 
arbitration has now been resolved upon, the employers ha again 
nominated Mr. David Dale and Mr. William Armstrong, while the 
men will make their selection of arbitrators on Saturday next. 
The coke drawers have submitted the following alternative a sang 
tions to their employers, and expect a reply on Saturday. t, 
the same advance on the prices of 1871 as the miners are allowed ; 
secondly, open arbitration. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Tue demand for pig iron, home and foreign, during the week 
been fully an average one, viewed in connection with the 
extent of the business for the past few months. A very consider- 
le quantity, idering the season of the year, has been sent 
from the works, and draughts also continue to be made upon the 
reserves in the public stores, the quantity withdrawn be’ »g } r 
than in the previous week, though not quite so gre. .s in the 
corresponding week of last year. The stock of py: .n Connal’s 
Glasgow stores on Tuesday last stood at 67,050 tons. The 
warrant market has fluctuated a good dealin the course of the 
week, but there is not much change upon the figures which prevailed 
at the date of my last letter. On Friday the market was firm, with 
but a small business, which was done at from 61s, to 61s. 3d. The 
tone was brisk at the opening on Monday, and prices advanced, but 
in the afternoon there came a relapse, which did not, however, 
reduce the rates below those of Friday. Tuesday's market was 
steady, with business at 60s. 10}d. cash and 61s. ten days open. A 
8 business was done in the warrant market on Wednesday at 
61s. 6d. cash, and 61s. 74d. one month open. To-day, Thursday, the 
market continued strong at a slight increase in prices, business 
being’done at from 61s, 74d. to 61s, 104d. cash, and 61s. 9d. to 62s, 
one month fixed. 

There is a fair demand for iron in makers’ hands, and prices 
have, on the whole, remained steady. The following are the 
a" of the principal brands :—G.m.b., at Gl w, No. 1, 

6d.; No. 3, 61s.; Gartsherrie, No. 1, 73s.; No. 3, 65s.; 
Coltness, No. 1, 77s. 6d.; No. 3, 66s.; Summerlee, No. 1, 70s.; 
No, 3, 62s. 6d.; Langloan, No. 1, 73s ; No, 3, 63s.; Carnbroe, No. 
1, 66s. 6d.; No. 3, 6d.; Monkland, No. 1, 62s. 6d.; No. 3, 61s ; 
Clyde, No. 1, 64s.; No. 3, 62s.; Govan, at Broomielaw, No. 1, 
64s.; No. 3, 62s.; Calder, at Port Dundas, No. 1, 75s.; No. 3, 64s.; 
Glengarnock, at Ardrossan, No. 1, 69s.; No. 3, 64s.; Eglinton, No. 
1, 63s.; No. 3, 62s.; Dalmellington, No. 1, 63s.; No. 3, 62s.; 
Carron, at Grangemouth, No. 1, 63s. 6d.; ditto, _euay selected 
67s. 6d.; Shotts, at Leith, No. 1, 72s. 6d; No. 3, 62s. 6d; 
Kinneil, at Boness, No. 1, 64s.; No. 3, 61s. 

The shipments of pig iron from Scotch ports for the week end- 
ing the 20th inst. amounted to 10,879, showing a decrease of 2821 
as compared with those of the corresponding week of 1874. The 
imports of Middlesbroygh pigs at Grangemouth for the week were 
eres or anincrease of 455 over those of the corresponding week 

year. 

There is now little hope of any marked improvement taking 
place in the malleable trade before the comr t of th 
year. In most cases orders in any quantity are difficult to obtain, 
and where they can be had the nominal quotations are seldom 
reached. A pretty large shipment of machinery, pipes, and tubes 
to a countries was made last week from the Clyde. Engineers, 
especially those engaged in marine work, are generally very slack. 
Coal-masters in the West of Scotland are complaining of the diffi- 
culty they experience in getting from the railway companies a 
sufficient number of wagons for the transmission of their coals, 
and operations have been much interfered with from this cause 
within the past ten days. A second improvement has occurred 
this week in the demand for steam coals, which have consequently 
advanced about 6d. per ton. The sale for household sorts is not 
quite so ready as it was a week ago, but prices are maintained and 
other kinds are dull, with values unchanged. The wholesale quota- 
tions at Glasgow are as follows :—Household coals, 9s. to 11s. 6d.; 
steam, 8s. 9d. to lls; Wishaw Main,7s. 3d. to 8s.; splint, 8s. 3d. 
to 9s.; and smithy, 14s. A brisk demand prevails for coals in the 
eastern mining districts, particularly in the counties of Fife and 
Clackmannan. Prices have been advanced about 6d. per ton, and 
et busi continues to increase. At the collieries the best house- 











am informed that under a bill of sale the works have now b 
the prope of Mr. Muller, but that it is intended to re- 
commence them as soon as the arrangements can be made for that 
peepee. Your readers, or at least many of them in this district, 

ill recollect that at the last meeting of the Iron and Steel 
Institute over which Mr. I. L. Bell presided, he gave a number of 
facts and figures supplied by Mr. J. A. Jones, the managing 
director of the Erimus Works, to prove that the Danks furnace 
had been so far modified at that establishment as to have become 
completely successful., Subsequent information has borne out this 
assertion; and the company are anxious that in the interests of 
mechanical puddling, to perfect which they have expended much 
labour and capital, the works should not long be idie. But 
this is a matter that the directors cannot control. They 
can nofmore make rails without orders and specifications than the 
ancient Israelites could make bricks without straw. In the entire 
absence of orders they can only rest on their oars. It was 
expected that some new orders of considerable bulk would this 
week have been placed in the Cleveland district, but it is now 
understood that these again have gone to Wales, where offers of 
£6 5s. to £6 7s. 6d. per ton have been made, Welsh manufac- 
turers enjoy the advantage of much cheaper labour than their 
rivals in the North. In the Principality puddlers are only paid 
about 5s. per ton, whereas in Cleveland they are allowed 9s. 
per ton, mill rates being paid in proportion. This makes a 
considerable difference in the cost of production. Every 
effort has been made by the principal firms in Cleveland to keep 
their works going, but without avail. Messrs. Bolekow and 
Vaughan, when their rail contracts were all but worked off, 
commenced to manufacture puddled bar on “‘ spec,” and they went 
on doing so until they had over 15,000 tons of puddled bar in 
stock, representing a capital of over £80,000 entirely unproductive. 
There could be no ter calamity to a manufacturer short of 
absolute insolvency t the laying off of his works, (1) because it 
leads to the loss of his ti 2)b it involves the dis- 





old coals bring from 8s. to 8s. 3d. per ton; second quality, 7s. 6d.; 
steam or common coals, 7s. The shipping trade is in a favourable 
state for the time of year. 

A profound quiet reigns among the miners at this moment with 
respect to the question of wages, but should the coal trade con- 
tinue to improve, a movement for better pay may be anticipated. 
Some time ago I called attention to the fact that a company had 
struck some fine seams of coal at Ceres. At Callaup, about a 
mile from the village, a pit has been sunk and a start made, though 
not without some difficulty. rations were for a time retarded 
by the accumulation of water, but this obstacle was overcome by 
the use of a powerful pump. A few days ago a narrow escape was 
made by the miners employed in the pit. One of the men, while 
cutting away at his seam, struck what had been an old working, 
and a great outburst of water resulted, from which he and his 
companions well nigh perished. Measures are being taken to 
exclude the water from the mine. 

The Association of Clyde Shipbuilders and Engineers have 
resolved, in consequence of the present dull state of trade, to 
reduce the wages of their workmen. Various meetings were held 
lately on the subject, and the final resolution is that after the end 
of this month carpenters’ wages will be reduced 4d. per hour, 
joiners and some minor branches 5 per cent., and the other classes 
from 5 up to 10 per cent. The reason for this movement pg Po 
sufficiently shown by the fact that whereas in the month of May 
last there were 120 new vessels on the stocks, the number at pre- 
sent does not exceed seventy. The reductions are not considered 
necessary at this time by many of the workmen, inasmuch as a 
number of fresh orders were recently obtained. The employers 
are evidently determined, however, to put their terms in force, 
and with the view of getting their work well cleared off 
before the end of the month in case of resistance, some of 
them are pushing forward operations very smartly. In the 
course of one week no fewer than thirteen vessels with an aggre- 
gate t of 16,500 have been launched. In several yards 





persion of his workmen, and (3) because it means a great dep 

tion of plant and machinery without any return, But under pre- 
sent circumstances railmakers are bound to stop, or land them- 
selves in a condition of agp, as too many have already done. 
It is calculated that fully one-half of the puddling furnaces in the 
North of England are now idle, which means that nearly 10,000 
men less are employed than when the ironworks available for use 
are in full swing. 

Little or no » has appeared in the crude iron departments. 
At Tuesday’s market No. 3 sold at 49s. to 49s. 6d., while in two 
or three cases weak holders were di to accept 48s. for for- 
ward delivery. But the amount of business done was really very 
trifling, and afforded no augury of any c! in the near pros- 
pects of the trade. There are now upwards o i bay se furnaces 
inoperative, being about a third of the total n built in the 
North of England. 

The strike at the Newburn Steel Works, near Baptenen tyes, 
has terminated in favour of the employers, as might have n 
foreseen from the first. The men agreed on Saturday last to 
resume work unconditionally, and their offer was at once accepted. 
The strike has lasted about eighteen weeks. 

On Saturday last the iron shipbuilders employed by Messrs. 
Richardson, Duck, and Co., of South Stockton, struck work against 
a reduction of 74 per cent, in compliance with which they had 
resumed cperations only a few weeks before, on a vessel which the 
firm had resolved to build on “‘ spec ” for the sake of finding work 
for their men. The yard is now practically closed, both riveters 
and platers having left. 





slight reductions have already been made; and a firm at Port 
Glasgow, whose riveters were out on strike, have given way in the 
meantime, but they intend to adopt the masters’ general scale at 
the proper time. The riveters employed in the of Messrs. 
Stenhouse and Co., Dumbarton, have struck work in consequence 
of a proposal to reduce their wages from 8s. to 7s. 6d. per 100 
rivets, Several meetings of the workmen have taken place in 
Glasgow, and so far the men have discussed the situation with 
commendable moderation, and appointed deputations to ae 
the employers for an explanation of the exsct extent of the reduc- 
tions they mean to make in the different branches, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


InonworRKS closed in many places, others working less than 
half time, and collieries about to follow the same course in both 
cases, such is the spectacle now presented in greater part of the 
Principality. In addition to the three pits belonging to the Powell 
Duffryn ee I hear of many others which are at present 
fated to close unless there should a change in the policy of 
their owners. The list is as follows :—Insoles Colliery, ondda 
Valley—this is sunk to the house coal only, and instead of work- 
ing this, I hear it is the intention to turn the dull times to account 





by sinking to the steam measures Blaengwaur Colliery, Aberdare, 
Brogden’s two collieries in the Dare Valley, and the three of Powel] 





At few collieries do the men now work more than halftime, 
and 1 5 Pade yore inning to tell on the 
stock. In this week I saw nothing like the plethora which 
has so often been exhibited of late. At Messrs. Tinel there was 


a —_ stock of patent fuel, and trade there and at the Crown 
Wi epomnn bo ho sevteian, There was also a little work in the 
iron trade at —— i 


left in the iron worke 
transaction or two in tinned bars and plates. 

The Neath tramway has been opened with some rejoicing. The 
quay iron sent from Cardiff this week was only 675 tons, of 
which went to Huelyn, 141 to Smyrna, 50 to Palermo, and 34 


to Oporto, 
At length Iam in a ition to oe rogress in connection 
with the Conciliation ittee at Cardiff. An agreement has 


been entered into by them by which the basis of a slidin; scale for 
the adjustment wages will be decided by an arbitrator in 
January. It is further decided that the existing arrangement 
will come to an end at the close of the year. This has given rise 
to considerable discussion, and it is now generally understoed 
that with the new year most important movements will be on foot, 
I have been informed from most reliable sources that the dele- 
“ety are pressing strongly the subject of unionism, and the bait 

eld out is that an advance of wages will be struggled for. If, say 
the delegates, the mass of the colliers go into the ranks of the 
union again, nothing will prevent a successful movement for an 
advance. This in reality is pacman, a strike, fur coalowners 
cannot fairly give the present wages, and certainly could not give 
higher unless prices advanced. 

A sup:mons was a ry for on Wednesday against two Ply- 
mouth colliers for smoking ia the pit, and thereby endangering the 
lives of their fellow workmen. 

“Coals to Newcastle ” is an illustration that sometimes finds a 
parallel in Wales. For instance, this week a quantity of steel 
rails have been received at Swansea from Barrow. 

The Rhymney Ironworks Company are importing large quan- 
tities of foreign ore, privcipally from Duddon. 

The final meeting of the Glamorganshire Canal proprietors is 
fixed for the end of November; little hopes are entertained of 
resuscitation. 








PRICES CURRENT OF METALS AND OILS, 
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Epps’s Cocoa.—GRATEFUL AND Comrortinc.—‘‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-se! cocoa, Mr. Epps has provided our break- 
fast tables with a delicately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradual)y built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle snetedion are floating around us ready to attack wherever 
there is a weak ban We may pone many a fatal shaft by keep- 
ing ourselves well fortified with pure blood and a properly nourished 
frame,” —Civil Service Gazette.—[Advt.] 
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MONCRIEFF GUN CARRIAGES. 

Some years since Captain Moncrieff submitted to Govern- 
ment certain designs for working guns on a novel 
system. On the 7th of March, 1870, these designs were 
referred by the War Office to'a special committee for con- 
sideration. The committee consisted of Col. E. Elwyn, R.A., 
Col. Gallwey, R.E., Col. Millward, R.A., Lieut.-Col. Gra- 
ham, R.E., Capt. Alderson, R.A., Col. Shaw, C.B., R.A., 
Major Close, R.A., Major-General Eardly Wilmot, R.A., 
Lieut.-Col. Wray, R.E., Major Tyler, R.E., &. &c., and 
Lieut.-Col. Heyman, R.A., who acted as secretary. The 
committee assembled at Woolwich on the 22nd of March, 
1870, and considered the designs; from this date down 
to J uly, 1874, the committee met many times, and carried 
out a large number of experiments with gun carriages con- 
structed on the Moncrieff system. The reports which they 
prepared, and much of the correspondence which naturally 
ensued, has recently been published in the form of a “white 
book,” entitled “Copy of Reports, including Appendices ren- 
dered to the Secretary of State for War by the Special Com- 
mittee on Moncrieff Gun op - a , and such portions of 
the Report of the Committee on Heavy Guns as refers to the 
Moncrieff System.” The book contains sixty-eight large 
pages, and we can, of course, give here little more than a 
general summary of its contents. No doubt the greater 
number of our readers are tolerably familiar with the prin- 
ciples involved in the construction of what is known 
emphatically as the Moncrieff gun carriage ; but it will be 
convenient, nevertheless, to explain here those principles 
very briefly, Captain Moncrieff proposed to utilise the 
force of recoil in a gun to carry it under cover. Let us 
suppose that the trunnions of a gun are mounted on bear- 
ings on the tires of two large wheels placed side by 
side, and sufficiently wide apart to allow the gun to take a 
position between them, with one trunnion resting on each 
wheel ; the wheels rest on rails, and are very heavily loaded 
at points opposite to the gun. Thus, when the gun is as 
high as it can be got, the counterweights are next the rails. 
With matters in this condition, the muzzle of the gun is 
supposed to extend just over and close to a parapet, which 
is intended to protect the gunners. If, now, the gun be 
fired, its recoil will cause the wheels to revolve, and run 
back on the rails; the gun will recoil and descend, and 
the counterweights will rise. If the apparatus were left 
to itself, as soon as the force of the recoil was expended, 
the counterweights overbalancing the gun would poem 
carrying the wheels forward, and raising the gun to its 
original or firing position. If a brake or catch be pro- 
vided, however, the gun may be held in the place which 
it reached after its discharge, and will then be ready for 
loading, and below the level of the parapet by a height 
equal, say, to half the diameter of the wheels; thus, if 
these last were 12ft. high, the gun might be 6ft. or so below 
the parapet, and the theory is that the gunners would 
then be properly protected. As soon as the gun was loaded, 
by relieving the brake the counterweights would come 
into action and raise the gun once more to its place above 
the parapet ; it could then be fired, would recoil backwards 
and downwards, and so the operation could be repeated 
indefinitely. In practice, instead of using wheels, Captain 
Moncrieff used curved ares or cheeks, and certain li- 
ances were added to preserve the horizontal position of the 





gun. In a word, we have described a principle only, not 
the details of the method adopted in embodying that | 
principle in a practical form of mechanism. From time to ! 
time, as experience was collected, the inventor introduced | 
various modifications, until at length the Moncrieff gun | 
carriage became a very complex, heavy, and expensive piece 
of machinery, and the report before us details at consider- | 
able length the results obtained during successive trials of 
the modified gun carriage. Long before the invention could | 
be considered in any sense satisfactory, strangely enough 
large sums were spent by Government in constructing deep 
pits lined with masonry, at various places on the Sout 
Coast, for the reception of Moncrieff guns; and it would 
appear from the report that all these pits are too small, and 
must be reconstructed before they can be used for their 
intended purpose, if indeed they are ever fitted with Mon- 
crieff carriages at all. 

It will be seen that the theory involved in Captain, now 
Major, Moncrieff’s proposals is extremely elegant; but, un- 
fortunately, it does not appear that the theory is susce 
tible of practical application on any but a small scale. The 
earlier reports of the committee were simply disastrous to 
the hopes of the inventor. Although the report only 
makes a passing allusion to the matter, a trial was con- 
ducted at Shoeburyness with a Moncrieff carriage, which 
was unsuccessful. A new carriage was then made and 
tested at Elswick, in the presence of two members of the 
committee. This carriage weighed 25 tons, and carried a 
12-ton gun. This trial was, to some extent, satisfactory, 
but the counterpoise weights rose to the level of the parapet 
and were exposed to fire, and the arrangements for 
elevating and depressing the muzzle of the gun were so 
imperfect that the committee condemned them. In 1871 
the position of affairs is thus stated by the committee :— 

Twelve months ago they were appointed to conduct and report on 
the trial of various Moncrieff carriages, amongst which was a 
carriage for a 12-ton gun ordered in March, 1869. This carriage was 
first issued in an incomplete state, for preliminary trial at Woolwich 
in February, 1870. Three rounds were fired from it, and the results 
showed the necessity of certain alterations before sending the 
carriage to Shoeburyness. The carriage was of the same general 
type as that adopted for the 7in. Moncrieff iages, twenty of 
which have been made for issue to the service. With regard to the 
latter carriage it is im t to observe that, in January, 1870, the 

uestion of suitable anes | gear had not been determined, and 
this was a point also ref ‘or consideration of the committee. 
What have been the results? The elevating gear of the pattern 
originally proposed proved a failure, and a similar result attended 
the trial of a second and modified : Moncrieff 
then brought forward an improved form of 

870, and with a view to gain time, the 
that it be at once applied to the carriage for the 12-ton gun, which 





wie ee as to elevating gear before p g with 
its trial. is course was approved, and the 12-ton gun carri 
was delivered at Shoeburyness in October, 1870. The result of the 
trial was so wares gine that the committee had to report their 
inability to proceed 


further until the carriage was placed in a 





thoroughly working condition. 


Captain Moncrieff was directed 





© ae his immediate attention to the subject, and the further 
ifications and alterations proposed by him are in course of being 
carriedout. Although but a very few rounds were fired on thisocca- 
sion, the committee had reason to be satisfied with the new elevating 
gear, and they lost no time in recommending its application to one 
of the service 7in. Moncrieff carriages, which was about to be sent 
to Shoeburyness for trial of certain constructive improvements, 
which had not been tried in the original imental pe man 
From the above it will be seen that, up to the present time, not 
only is the 12-ton gun carriage entirely untried, but that there are 
also questions to be settled and points to be determined before it 
can be said that the 7in. carriage is fit for issue to the service. 

We have next « series of reports on modifications and 
strengthenings and alterations, and trials with carriages 
for 9in. and 7in, guns. The latter carriage was tried on 
the 7th of April, 1871. It will be enough to say that the 
traversing of the gun was extremely laborious, and the 
extra strain brought to bear in the attempt to get the gun 
round at last broke a pinion in the gear. The space for 
loading was exceedingly cramped, and the head oF one of 
the gunners—No. 4—vvas only Gin. below the level of the 
parapet. “From the above results,” says the committee, 
“it will be seen that carriages of this nature, which have 
been made for service are not as yet in a condition to 
justify their issue. Trial after trial appears only to a 
to light new defects and fresh difficulties, and althoug 
these may be ultimately overcome by careful attention 
and study, they must necessarily, so long as they exist, be 
regarded as unfavourable to progress in the perfecting of 
the Moncrieff system.” Although it ought to have been 
obvious that very little was to be gained by the applica- 
tion of the recoil system to breech-loading guns, yet 
Captain Moncrieff thought differently, and a carriage for a 
7in. gun was tried at Shoeburyness on the same day as 
that for the 7in. muzzle-loader. The result may be 
summed up in a few words. Although the carriage worked 
satisfactorily as a machine for raising and lowering a gun 
of 82cwt., the system failed entirely, when applied to 
breech-loading guns, to afford any appreciable cover to the 
gun detachment. About this time Captain Moncrieff 
apparently began to think that counter-weights could not 
be employed with success, for he proposed to substitute for 
them an arrangement depending on springs to accumulate 
the force of recoil, and the committee recommended that a 
new carriage on this principle should be prepared for a 
64 Ib. mens aoe ing gun. This may be dismissed at once, 
however, as the inventor was unable to procure springs of 
the kind required.. Fresh trials were made with the car- 
riage for 12-ton 9in. muzzle-loading guns. The results 
were such that the committee wrote as follows :—“ Look- 
ing to the unexpected failure of the new elevating gear, 
the committee have no alternative but to withdraw their 
recent recommendation as to its adoption for the 7in. M.L. 
Moncrieff carriages now in store until it has been further 
tested.” 


On the 9th of December, 1871, a report was sent in 
which placed matters in a more favourable light. On the 
31st of October, 1871, a trial was made with a 7in. breech- 
loader, during which the working of the carriage was satis- 
factory in every respect, and the committee recommended 
the adoption of the system for land forts. Many pages 
of the report are taken up with considerations of the 
conditions under which the Moncrieff carri may 
be used. This may be summed up by the statement 
that, under certain circumstances, the committee were of 
— that the system might be adopted for guns up to 
about 12 tons weight. For guns above that size the cost 
of Moncrieff carriages becomes enormous, amounting for 
the 25-ton gun to not less than £4000. It is worth notice 
that throughout the whole report littleattention is paid tothe 
effect of vertical shell fire from rifled mortars on Moncrieff 
pits. ‘Lhis is no doubt due to the fact that very little was 
known at the time of the powers of fire of this type. 
Recent experiments tend to prove, however, that Moncrieff 
pits would in the face of vertical fire afford no more 
shelter - in some respects not so much—as an ordi 
earthen embankment. The fall of a single shell, indeed, 
into a Moncrieff pit must secure the entire annihilation of 
the entire detachment serving the gun. “ With regard to 
the protection afforded against the effect of high-angle fire 
from rified guns, the Moncrieff pit and open battery with 
shield appear to the committee to be practically equal.” 
The only advantage which we can discover is that the men 
in a Moncrieff pit are effectually protected from the fire of 
sharpshooters, whereas behind iron shields, whether in 
casemate or battery, they are somewhat exposed. We 
have now brought our brief history of the Moncrieff coun- 
terweight carriage, as set forth in the report, down to the 
18th of July, 1874. Some time before this matters assumed 
a new phase, which we shall now proceed to consider. 

It will be remembered that Major Moncrieff proposed a 
carrii fitted with springs instead of counter-weights, 
which he was unable to produce. The special committee 
on high angle fire, attaching great importance to the 

ion of a gun which would recoil under cover, asked 
im if he could produce a gun “on a hydro-pneumatic 
system similar to that now—1872—being made for trial by 
the Italian Government.” On the 24th of September, 
1872, Major Moncrieff replied that he was preparin 
designs for such a carriage. The design was sent in, an 
finally a carriage for a 64]b. gun was made at Elswick, 
there tested, slightly modified, and at length sent to 
Woolwich. This gun we illustrate at page 392. It will 
be seen that it resembles the ordinary wrought iron 
travelling siege carriage, and is thus described by Major 
Moncrieff :— 

The a tus which converts a common si iage into one 
which canine tote cover on this system consists sof Seo pert , Viz. 
(1) The cylinder and plunger; (2) the radius bars which nod 
the gun; (3) the elevating arrangement; (4) the extra sights; 
(5) the anchoring or pi’ arrangement. The cylinder is hydro- 
pneumatic; the pneumatic cham surrounds the hydraulic 
cylinder, in the upper of which the air is confined by the 
heavier non-elastic fluid below it—glycerine and water. The air or 
elastic fluid acts simply as a spring; the manipulation of the 
carriage is entirely hydraulic. The hydraulic action is effected b 
means of the main and the throttle valves, which are both - 
acting, and by the by-pass valve, which is acted on at the left 
trunnion by the hand of. the man who runs up the gun to the 
firing position, These valves are removed from exposure or injury, 
and the apparatus is designed so as to be compact and self- 





contained, The sheng ino cannienh which nin en Ma iaies 
bars which support gun, the radius bars pivot uader the cap- 
squares of the carriage; where the trunnions of the gun would 
in firing the ordinary way, the trunnions rest in the 
of these bars. The consist of two arms 
supporting the at the breech- and worked at the other 
end on a curved rack inside of each cheek of the i The 
rack is centred from the breech-patch while the gun is in the 
loading position; the axis of the gun therefore remains the same in 
the | g position whatever elevation or depression it may have 
when run up. In firing at high angles and with low charges, the 
yoependerance of the ous 1 sted, nas Gs aun. biciaaial se 
epressed by means of a chain passing between the muzzle and the 
front of the carriage. The extra sights consist of a reflecting 
sight, and a direct sight for high angle fire. The anchor, or fixing, 
of the carriage will necessarily vary according to the nature of the 
ground. If the battery, for imstance, be on a rock, the pivot chain 
would probably be most easily fixed by a dowel and wooden 
wedges. If, on the other hand, it be on soft d, by burying 
two baulks of timber with a chain passed round the centre of each. 


We believe that our illustrationsand the foregoing art 
d 


: 


tion will make the action of this gun quite intelligib 
If the gun were not anchored, then the carriage woul 
recoil bodily, and the gun would not descend; but the car- 
riage being held firmly, the gun in recoiling descends 
owing to the action of the radius bars, which compel it to 
move in an arc, and this descent is resisted by the air in 
the pneumatic cylinder, which when the gun is released 
after loading carries the gun up again to the firing posi- 
tion. Two defects appear to us to be inseparable from the 
system. In the first place, the hydraulic cylinder requires 
to be charged with air to a pressure of between 500 Ib. and 
600 Ib. on the square inch; and in the second, it am to 
be a matter of the most extreme difficulty to anchor the 
carri An air cylinder or two ready charged to six or 
seven hundred pounds on the square inch forms of the 
equipment, and this is not a nice thing to carry about. The 
mounting and dismounting of the gun is very tedious and 
troublesome, and a “gyn,” or species of o> must 
be provided for each gun. The air-holders are 3ft. long 
pr Qin. in diameter, and take up a good deal of space, 
although not heavy. The carriage at weighs 18 cwt. 
more than the ordinary carriage; that actually tested 
weighed 32 cwt. more. 

Trials with this were carried out at various 
dates by the committee, and a large portion of the report 
is taken up with a detailed account of those trials and 
Majer Moncrieff’s comments and explanations. The report 
of the committee is dated 7th of October, 1874. Their prin- 
cipal conclusions we give in their own words :— 

The committee having thus detailed the various trials to which 
the af yey carriage has been subjected, and having also 
com it wi e service pattern siege carriage, now proceed 
to Slane beter the Survagen teased of Ordnance the conclu- 
sions at which they have arrived with regard to the subject referred 
to them in the War Office papers named in the margin. In the 
first place, they are of opinion that Major Moncrieff has succeeded 
I gens y a carriage which, considered as a machine, works 
well, and fulfils satisfactorily the object for which it was d > 
inasmuch as it allows a 64-pounder rifled M.L. gun to into 
cover after firing over a parapet 7ft. 3in. high, raises it again to 
the firing ition. In the course of the trials the i has 
been found capable of im vetaeh te, pointe of datall, waaay 
some of the defects anttent le this report would be removed. The 
substitution of gun metal for cast iron in the cylinder would, in 
the ion of the committee, be decidedly advantageous. As 

the suitability of this carriage for siege the com- 
mittee consider that a mounted on ty in specially constructed 
siege battery, would deliver direct fire as effecti 
mounted on the service siege carriage ; whilst the carriage 
men working it would be ter protected from the enemy’s fire 
than if they were in an embrasure battery. For the delivery of 
high angle fire, the two carriages would stand on an almost 
footing. Judging from the t trials, it seems that but little 
risk would be likel: oelienanee highly charged air vessels 
in the trenches, and, except that an artificer would have to be added 
to each gun detachment, the hydro-pneumatic carriage would not 
require more men for working it than the service carriage. On the 
other hand, the construction and maintenance of a parapet with 
the ‘‘overhang” required for this carriage, and the arrangements 
pl ray eS 
more time and labour i 8 of the le 
in some places it would be difficult to eecure the hold- 
fast at The great additional wei and number of parts of 
the hydro-pneumatic carriage, and of the stores to be used with it, 
as well as the increased time and space required for the 


of arming a battery under this system, constitute defects, which, 
alth probably to a + extent inherent in any system giving, 
with di fire, Guth abnieties of cover to the detachment, 


demand, in the opinion of the committee, the most con- 
sideration. The committee feel it to be scarcely within their pro- 
vince to deal with the broad question whether carriages designed 
to give recoil into cover or should not be introdused into 
the siege train. They have therefore themselves to 
on the two following points :—(1) Assuming a travelling 


opinions 

» carriage on the “ disa) ing” iple to be required, is 
the particular one before for purposes? (2) Is 
this system the best that could be devised for the 

which it is intended? With regard to the first point, the cem- 
mittee consider that the hydro-pneumatic of this car- 


riage is of too complex and delicate a character for the rough work 


to which it would be subjected, not only in a but also in the 
vious transport ; and that generally the and its requi- 
sites would prove too cumbrous for use in siege 

regard to the second t, the committee consider it quite possib 
that some method into cover, more simple and 
free from most of the obj to which the tic 
system is liable, may be devised, or that some in the 


construction of batteries may give an equivalent 
{(Signed) 
F. A. Campnet, Colonel, R.A., President. 
G. T. Frecp, Colonel, R.A. 
T. InGLIs, Lieutenant-Colonel, R.E., and Colonel. 
R. J. Hay, Lieutenant-Colonel, R.A. 
H. J. ALDERSON, Major, R.A. 
E. Harpinc STEWARD, Major, R.E, 
T. ENGLISH, Lieutenant, R.E. 
7th October, 1874. 


We have thus, and at some length, endeavoured to place 
before our readers all that has officially been made public 
concerning inventions for which Major Moncrieff received 
no inconsiderable reward, and on which very considerable 
sums of money have been expended. We have purposely 
abstained from criticising the inventions here, and have 
done all that lies in our power to state the facts ye 
We fear that there is no conclusion to be drawn but. that 
the siege gun, however expensive, is useless for practical 
warfare, and that the counterweight gun possesses no special 
advantage over other methods of mounting which 
would justify its extended adoption. The whole trans- 
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action constitutes an exceedingly interesting episode in the 
history of the development of ordnance, and, as such, is 
, worthy of the space we have devoted to its consideration. 
Failures are, itis said, more instructive than successes. 





THE RIVERS POLLUTION COMMISSION. 
No, OL 
Tue second part of the last report of the Rivers Pollution 
Commissioners relates to the classification and chemical 
composition of the potable waters of Great Britain. Six 


different kinds of water are specified, the first being rain | 


water, In illustration of this part of the subject there is 
an. excellent hydrographical map of the British Isles, 
prepared for the Royal Commission under the superin- 
tendence of Mr. G. J. Symons. Different tints of colour 
indicate the difference in the amount of the annual rainfall 
in the various parts of the United Kingdom. The greater 
the rainfall, the deeper the tint, and a glance of the eye at 
once detects where the heaviest fall takes place. Beginning 
with the highest figure on the scale, namely, above 75in., 
the most southern point is at the summit of the Devonian 
range, in the region of Dartmoor Forest. Travelling 


northward the next instance of the kind is round about | 


Plynlimmon. Both these rain areas are oval spots, the 
first about eleven miles and the second about tifteen in 
length, by six'or seven miles in width. The Dartmoor 
ellipse is surrounded by an annulus, or zone, about four 
miles across, ‘where the rainfall is less than 75in. and not 
less than 50in. 
to 75in. ‘occurs on the mountain range west of the Tamar, 
where the hills culminate in a point of great elevation. 
Reverting to the mountains of Wales, we observe a patch 
of the maximum tint, not quite forty miles long, extend- 
ing south-east from Snowdon. All down the Cambrian 
range, and southward over the high hills north of 
Merthyr Tydfil, there appears the tint which corresponds 
to the ‘second gradation of rainfall, namely, from 50in. to 
75in. From the centre of the Snowdon area, drawing a 
liné aeross the country to Liverpool, it is singular how 
rapidly the rainfall decreases. For only three or four 
miles we have the second gradation, and we then enter on 
a ‘strip scarcely nine miles wide, where the rainfall is from 
40in. to 50in.; a still narrower tract has from 30in. to 40in. 
of rain. Over a yet narrower width the fall is from 25in. 
to 80in., and then to the south-west of the Dee there is a 
slip of about eight miles in breadth, where the fall is as 
low as anywhere on the map, namely, less than 25in. 
From the verge of the greatest rainfall to the verge of the 
least is. thus about twenty-five miles, Starting from a 
point a little northward of the centre of the Snowdon area, 
we travel over the scale even somewhat quicker. At 
Liverpool the rainfall increases again, being 35in. per 
annum. 

It might be thought strange that we have not yet men- 
tioned the Irish rainfall; but the fact is, that no part of 
Treland seems to have a rainfall exceeding 75in. An area 
of about 35 miles square round about the Lakes of Killarney 
has from 50in. to 75in., and a small patch at Valencia has 
from 5\in, to 60in, With these exceptions, therainfall along 
the whole western and southern coast of Ireland hasa range 
of between 40in. to 50in. South of Belfast, about Dundrum 
Bay, the scale sinks to 25in. or 30in. The remainder of 
the Sister Isle, taking the eastern side, excepting the south- 
east, and including all the centre, has a depth of rain 
between 30in, and 40in. On the Blackwater and the Lee 
this low scale comes to within twelve miles of the Killarney 
area, The area of this moderate rainfall also stretches 
westward towards Galway Bay, until its distance from the 
sea is little more than ten miles. 

Returning to Great Britain, we have to proceed to the 
Cumbrian group, in order to find a rainfall exceeding 
75in. Here Helvellyn occupies the centre, and the longer 
axis of the ellipse runs from east to west for about 25 
miles., Skiddaw and, Sca Fell are pretty nearly on the 
extremities of the shorter axis. A zone of between 50in. 
and 7éin. of rainfall surrounds this wetter portion, and 
also sends off a lobe to the south-east. ‘Two areas of this 
second gradation, north of the Solway Firth, point us to 
the Scotch mountains where the Dee and the Nith find 
their head waters. Perhaps we ought to have mentioned, 
in regard to Wales, that the cetitre of the Isle of Anglesey 
has a patch—a very small one—of this kind. In this map 
Scotland is famous for a long, dark patch, showing a rain- 
fall exceeding 75in., all the way from the Firth of Clyde, 
,across Ben Nevis, into the county of Ross., Altogether, 
this. tract of country is 100 miles in length, with an 
average of fully 20 miles in breadth. An equal depth of 
rainfall shows itself in a small area to the westward, reach- 
ing from the Isle of Mull nearly across themainland on the 
north, The Isle of Skye has another of these maximum 
patches, and furnishes the most westerly example of this 
heavy rainfall in the kingdom. ‘The rainfall in the Isle of 
Lewis is between 40in. and 50in. 

Along the extreme south of England, not going further 


north than Guildford, and taking .a line from Iifracombe | 


to Ashford, there is a tract_of country where the rainfal! is 
from 30in. to 40in. From Portsmouth, along the imme- 
diate vicinity of the coast to, Dover, and very nearly to 
Ramsgate, is an area where the fall is from 25in. to 30in. 
This area ‘also sweeps round to the north of the 
one previously described, but keeps to the south of 
London, [t touches the estuary of the Severn, 
whence it is driven somewhat southward by the heavier 
rainfall of the Mendips, and then goes off to the 
north round the base of the Cotswold Hills, travelling 
north-west to Liverpool Bay, and due north by a narrow 
strip through England to the Firth of Forth, reappear- 
ing at the Moray Firth. It also passesses a patch of con- 
siderable extent along the Yorkshire Wolds, and another 
one to the north-west of London, apparently due to the 
Chiltern Hills. Finally we come to the area of least 
rainfall—namely, less than 25in. This may be described 


as starting from the North Foreland, Dartford, and Read- 
ing, and sweeping away all up the eastern part of 
England to Sunderland, reaching laterally from the German 
Ocean to Buckingham, Nottingham, Leeds, and Stockton- 


A patch where the rainfall is from 50in, | 


on-Tees. As it goes through Yorkshire it has a very wet 
region near at hand on the west. There are also the 
Chiltern patch in the south and the area of the Wolds 
in Yorkshire. The Royal Commissioners make no detailed 
allusion to the hydrographical map in their report, but 
| certainly it is by no means the least interesting feature in 
‘the volume. A contour map of this kind would be 
| especially valuable, as immediately showing the effect of 
| elevation on rainfall. 

| Rain is no sooner discharged from the clouds than it 
| begins to undergo pollution. The “freshness” of the air 
after a sharp shower indicates the nature of the process 
| which has been going on. The falling drops have been 
paige | “washing” the simerhers, earrying down with 
| them the floating particles of dust, and absorbing certain 
| gaseous matters, Near the sea, in particular directions 
| of the wind, the rain-drops become impregnated with a 
| certain portion of salt. In the neighbourhood of alkali 
| works the rcin will be sometimes acid. In order to 
obtain rain water in a fair degree of purity, the Commis- 
| Sioners caused a leaden rain collector, the thousandth part 
of an acre in extent, to be erected in the middle of an 
arable field on Mr. Lawes’ experimental farm at Roth- 
amsted, near St. Albans, twenty-five miles from 
| London, and 420ft. above sea-level. In several cases 
,the rain water thus collected exhibited on analysis 
a degree of pollution which could ouly be occasioned 
by some accidental cause. The only samples really 
to be relied upon are those which were collected under 
personal supervision. These samples, fifteen in number 
out of the total seventy-one, were much less contaminated 
| with organic matter as compared with most of the others. 
Still, it was found that even this specially collected rain 
water contained more organic polluting matter than that 
which appertained to sundry springs and deep wells. The 
superior purity of the latter waters is attributed to “ex- 
| haustive treatment by natural intermittent filtration.” In 
the best samples of rain water the organic elements averaged 
‘081 in 100,000 parts. Deep well waters in the new red 
sandstone had only ‘050 parts, in the oolites 047, and in 
the chalk 067. Spring waters from granite and gneiss 
rocks had ‘050 parts, from silurian rocks 065, from Devo- 
nian rocks and old red sandstone ‘066, and other examples 
might be cited. 

The total solid impurity in the rain falling at Rotham- 
sted, in the best samples, averaged 2°97 parts in 100,C00 of 
water. The quantity varied materially with the direction 
of the wind, the south-west wind bringing the greatest 
quantity, and the north-west the least. The wind had less 
effect on the proportion of organic impurity than might 
have been expected. Nevertheless, when the wind blew 
from points between south-east and north-east, it delivered 
rain more highly charged with organic impurity then when 
coming from any other quarter. The average proportion 
of “mineral nitrogen” also varied with the wind, being 
highest when the wind was south-east, a direction which 
rendered it liable for the rain-clouds to pass over 
London before reaching Rothamsted. The south-west 
wind deposited rain which did not contain one-third 
as much nitrogen as that which came from the south-east. 
Chlorides were most distinctly present when the wind blew 
from the north-east, coming from the centre of the German 
Ocean. The rainfrom the south-east had only one-thirteenth 
as much chlorine as that from the north-east. A sample 
of rain-water collected by the Commissioners at a height 
of about 100ft. above the sea at Land’s End, whena strong 
wind was blowing from the south-west, contained no less 
than 21°8 parts of chlorine in 100,000. The hardness of 
rain-water ranges from zero to 10 degrees. But the higher 
degrees in this range are due to strong winds from the 
sea along the coast-line. At Rothamsted, in the whole 
seventy-one samples, the hardness never exceeded 1°7 deg., 
and averaged only 0°49 deg. 

Dew and hoar frost are less pure than rain, a result 
| which accrues from the circumstance that these forms of 
| water are condensed out of the stratum of the atmosphere 

which is nearest to the earth’s surface, where impurities 
are more prevalent than in higher regions. The average 
of the organic elements per 100,009 in the samples of dew 
| and hoar frost in the leaden collector at. Rothamsted was 
0°34, whereas the average in the entire seventy-one samples 
| of rain was enly 0°116. A large proportion of ammonia was 
| also found in the dew and hoar frost, the average being as 
| high as 0°198, whereas the average of ammonia from all 
| the rain-water samples was only 0°050. The excess in the 
| dew and hoar frost is attributed to the continuous evolu- 
| tion of ammonia from the manured land, and the presence 
| of putrescent animal matter near the surface of the earth. 
| The leaden collector, we should observe, was raised 2ft. 
| above the ground. 
| One sample of rain water was collected at Lancaster- 
| gate, Hyde Park, on a day in November. The organic 
| elements were 0°423, and theammonia 0210. The chlorine 
| was 0°50, and the hardness — entirely permanent — was 
| 11 deg. 
It thus appears that rain water, fresh from the clouds, 
| is not so uniformly free from impurities as is commonly 
| supposed. The Commissioners tell us that rain is in 
| reality “water which has washed a more or less dirty 
| atmosphere.” It is described as “laden with mineral and 
| excrementitious dust, zymotic germs, and the products of 
| animal and vegetable decay and putrefaction.” A tumbler 
} of rain water, taken as the liquid falls to the earth, con- 
| tains as much impurity as a man would inhale from the 
atmosphere in eight days. Few people have been aware 
that heaven threw so much dirty water in their faces. It 
is not the sky, but the earth, that gives us pure water. 
The clouds give usa modified kind of sewage, and the 
morning dew is anything but nice stuff to wash with, 
much less to drink. Some of the Rothamsted rain water 
contained arsenic, and in other instances there were traces 
of phosphoric acid. The fact is that the rain has to 
nhilaend the process of intermittent downward filtration 
through the earth’s strata before it is fit todrink. The 
Royal. Commissioners tell us that in Great Britain, 
and more especially in England, we shall “look in vain to 
the atmosphere for a supply of water pure enough for 











dietetic purposes.” Impure at first, rain water becomes far 
more so after washing the slates, tiles, or thatch of a dwell- 
ing, and running into a tub or tank. “ Brigg’s soft-water 
cistern, Brook Hill, Greaseley, Notts, June, 1871,” had 126 
parts of solid impurity in 100,009; while the pervious 
sewage or animal contamination ranas high as 841790, 
with 11°50 of chlorine, and 55°7 degrees of hardness, of 
which 51°5 were permanent, Altogether, this delicious 
“soft” stuff was a good deal stronger than average London 
sewage. Of eight samples of rain water stored for domestic 
use, only one was fit for its destined purpose. Five of the 
eight were “ very badly polluted,” one of the worst being 
obtained, from a tank at Sheffield barracks. It is, how- 
ever, a fact to be noted, that the rain water from a tank 
near Spalding, although unfiltered, gave no indication of 
previous animal contamination. 


Messrs, PARTRIDGE AND Cooper’s DIARIES.—We have received 
a number of diaries of various patterns for 1876 from Messrs. 
Partridge and Cooper. There is a ‘‘ diary and call book,” a small 
scribbling diary, a large scribbling diary, and others of various 
kinds, They are all well got up, and the paper used is excellent. 
We commend to the attention of engineers who have to travel 
much a very neat diary in the form of a thin pocket-book, which 
will be found very convenient. 


Deer SHAFTS AND MINES.——-During last May the shaft of the 
argentiferous lead mines of Przibram attained a depth of 3280ft. 
After various trials, borings, &c., dating from the fourteenth 
century, actual working commenced at these mines in 1779, In 
1800 the shafts were 870ft. deep and 2345ft. in 1865. During the 
first ninety-six years of working the annual increase of depth was 
d4ft., and in the last ten years it has been regularly increased 
88°56ft. The following table gives the depths and situations of 
the deepest mines :— 














| 
. - Labehes Nature of Name of Pit er depth 
Country, District. Mineral Mine ft. 
Wurtemburg .., Jagstfeld.. .. Salt .. ..| Friedrieshall ..| 544°4 
Russia +» Turjinsk.. .. Copper ee 606°8 
Bavaria .. .. Stockholm .. Coal out! "S ‘| Max .. «| 849% 
Portugal... .. Palbal .. .. Copper -| Taylor +) 1070 
Baden .-| Hagenbach .. Coal .. | 1082 
Pays-Bas.. ..' Kerkrade -| Coal... .. ..| Withelm.. ..! 1092 
Sweden .. .. Bersbo .. Copper we 1377 
Italy.. . Gavarrano . Lignite .. ..| Monte-Masio ..; 1445 
Spain - Canada .. .. Silver - «| La Luerti .| 1548 
Hungary... ..! Schemnitz .. Gold and Silver) Amalia 1771 
Norway .. .., Kongsberg . Silver «| 1869 
France .. .. 8t.Chaumont,. Coal .. ..| Saint Lue .| 1076 
Gt. Britain . Wigan oo! Coal .. | Rosebridge 
Prussia .. .. St. Audre . Silver .| Samon 
Saxony .. . “Awickau.. -, Coal .. ee 
Belgium .. ..| Gilly.. .. .., Coal.. ..| Viviers 
Birkenberg | 
(province of | 
Przibram) . Silverand Lead) Adalbert. 5230 


Austria .. 
Rerue Industrielle. 


IMPROVEMENTS IN THE PACKING OF RAW Corton. —Mr. R. Wilson, 
of the firm of Messrs. Nasmyth, Wilson, and Company, Bridge- 
water Foundry, Patricroft, who for many years past has devoted 

iderable attention to the perfecting of his hydraulic presses for 
the packing of raw cotton for shipment, has just p» tented a further 
improvement which will tend greatly to facilitate the operation of 
baling the fibre on the plantation where it is grown. By the 
earlier methods the packing of the cotton was performed im a 
vertical press, containing a long narrow trunk or cotton box, which 
was filled in from the top, and the cotton stamped down by the 
men, the necessary pressure for reducing the fibre to the size of the 
bale being afterwards applied by hydraulic rams worked upwards 
from the pase end of the trunk. This machine, however, although 
it occupied comparatively little ground space, necessitated the 
erection of a two-storied building, the hydraulic rams being worked 
in the bottom story, and the filling in of the cotton being carried 
out in the second, whilst the operation itself was not so expeditious 
as could be desired. In November, 1873, Mr. Wilson patented an 
improvement upon this method, by which he did away entirely 
with the necessity of an expensive structure, the machine requiring 
only the most ordinary shed, which is a great consideration in up- 
country establishments, and at the same time greatly facilitated 
the operation of packing. This improvement consists in placing 
the working parts of the machine horizontally on the floor of the 
shed, and in reducing the length and increasing the depth of the 
trunk or box in which the cotton is placed before compression, whilst 
the preliminary compression prior to the application of the hydraulic 
rams, instead of being performed by the men stamping down the 
cotton, is effected by a weighted box suspended above on two 
double rods, and worked upon by a small hydraulic ram, and 
forming the upper side of the trunk. The mode of operation in 
this machine is as follows:—The weighted box being suspended 
on the double rods, above the upper side of the trunk, the sides of 
which are made about twice the height of the depth of the bale, is 
left open, and the cotton is filled in to the top, the box is then 
lowered to the position required to form the thickness of the bales, 
and is then secured by shot bolts. Compression is then given by 
the centre of three hydraulic horizontal rams acting upon the 
follower until the resistance becomes too great for it, after which 
the final compression is given by the combined action of all three 
rams.. When the cotton has been sufficiently compressed to hold it 
in form, the plate or box is raised, a coupe of angle doors forming 
a portion of the upper sides of the trunk are opened, and a trap 
door forming the bottom of the chamber in which the bale is 
finished is released, and the bale can then be iashed in the ordinary 
manner. When the bale is completed the pressure of the rams is 
removed, the follower is withdrawn, and the finished bale dropped 
on toa trunk below. The rams with follower is now brought back 
into position, and the trap and angle doors forming the bottom and 
upper side of the machine being closed, the press is again ready 
for filling, the whole operation occupying about five minutes. This 
invention, though a considerable improvement upon the existing 
appliances of the kind, da drawback, in common with them— 
viz., that the guiding pillars, and other apparatus connected with the 
working upwards tat Asonwends of the weighted box, impeded the 
freedom of the men in the preliminary operation of loading the 
trunk. ‘This obstacle Mr. Wilson has succeeded in overcoming 
by a simple contrivance, which is contained in the further patent 
to which we alluded at the outset of this notice. This improve- 
ment consists in, that instead of the descending box falling 
vertically upon the loose cotton in the trunk, the preliminary 
pressure required to form the thickness of the bale is effected by 
a weighted plate, made to work after the manner of a lid hinged 
on to the end of the cotton box, and worked upon by a small hydraulic 
ram placed parallel with the bed of the machine, and above the 
three Taveeetel rams for effecting the final compression. By this 
means the space occupied by the machine is reduced, considerable 
material is saved, increased power is gained, and the trunk is 
rfectly open on three sides, whilst the tye is performed in 
ess time. The improved machine, which has only just been 
completed at Messrs, Nasmyth and Wilson’s works, has undergone 
a very satisfactory trial before a number of gentlemen interested in 
the cotton trade, and there is little doubt that it will prove of 
value in plantations lying long distances from the ports for 
shipment. We may add that the hydraulic compressing rams work 
up to a pressure of 1100 tons, and the bales, weighing from 
Shows. to 400 Ib., are reduced to eight cubic feet, from a space of 90 
cubic feet occupied by the loose raw fibre. 
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RAILWAY MATTERS. 


THE Vienna railway companies subscribe among them £600 
yearly for the endowment of a course of lectures at the Academy 
upon railway construction and management. The lectures are well 
attended, the students being, for the most part, those of “‘ riper 
years.” At the end of the course they are subjected to a stiff 
examination conducted by some of the chief railway authorities. 


THREE hundred cars and iron tubular tanks containing coal oil 
recently passed in one day over the Lebanon Valley and East 
Pennsylvania railroads, on their way to Communipaw, N.J., where 
the New York refineries are located. Estimating 80 barrels of 42 
gallons to the car, the total amount would be 1,000,000 gallons in 
one day over these roads, 

THE Lancashire and Yorkshire Railway Company ask for power 
to make connecting railways at Manchester, at Burnden, near 
Bolton, Burscough, near Ormskirk, Seaforth, near Liverpool, 
Ormskirk to Bescar-lane, near Southport, and a short line near 
Ormskirk. Improvement of Bolton Station, widening of line, and 
enlargement of Exchange Station, Liverpool; widening of Bacup 
branch, to make a short line of railway at Denby Dale, near Peni- 
stone; widening main line from Heaton iales Junction, near 
Huddersfield, to Dewsbury Junction. 


THE London and North-Western Railway Company seek for 
powers to make the following new railways :—The Ashton Branch 
Junction, two new railways at Winsford, the Leigh’s Wood Kail- 
way, the Swansea Junction, and the Llanelly Station Railway. 
Power to the Dundalk, Newry and Greenore Railway Company, to 
construct pier and other works at Greencastle, Ireland, and to raise 
additional capital. Power of contribution thereto or guarantee of 
interest and dividend thereto by the company. Another bill 
authorises the transfer of the Sirhowy Railway to the company, with 
power to raise further capital. 

THE Midland Railway Company have given notice of their 
intention to apply to Parliament in the ensuing session in respect 
of their new works bill for power to make the following railways :— 
The Bradford branches ; the Masborough south curve; the Ard- 
wick curve ; the Newark branch, the East Retford curve, the 
Ripley extension; two New Trent curves; the Church Gresley 
branch, the Wallsall Wood branch, the Leicester loop, two Leices- 
ter junctions, the Birmingham West Suburban Railway improve- 
ment, and to abandon portions of the line not required, the Rushton 
and Bedford widening deviation, the Tottenham and Hampstead 
north curve, and the Poplar branch. 


Tur Brazilian Government have under favourable consideration 
a project by Mr. Bucknall for connecting the north and south rail- 
way system of the empire with the capital, by a tunnel under the 
narrow entrance to the bay of Rio de Janeiro between the capital 
and the submarine city of Nitheloy, a distance of about two miles. 
The preliminary investigations clearly demonstrate the practica- 
bility of the undertaking ; and its important bearing on the future 
of the country will be apparent to those acquainted with the com- 
merce, railway system, and topography of thet part of the empire. 
Mr. Peter W. Barlow, C.E., seen left London for Rio, com- 
missioned to conduct the survey and prepare the necessary plans 
and estimates. 

THE Great Western Railway Company seek for power in the 
ensuing session to make railways in Monmouth, a railway at 
Bristol, and to alter levels of streets at Paddington. They seek for 
powers to subscribe to the capital or debenture debt of the Ely and 
Clydach, the Limerick and Kerry, the Waterford, Dungarvan, and 
Lismore, the Kington and Eardisley, and the Pontypool, Caerleon, 
and Newport Railway Companies. Provisions as to superannuation 
and guarantee funds relate to officers and servants of railwa:’ 
leased or worked by the Great Western Company, and the oY 
cation of corporate funds by the company affecting the South 
Wales Mineral and the Bristol and North Somerset Railway 
Companies. Agreements with local and other boards as to the con- 
struction and maintenance of new roads and works. Another bill 
seeks for powers to amalgamate the Bristol and Exeter Railway 
Company with the Great Western Railway Company. 

* THE price of locomotives,” says the American Railway Gazette, 
‘*has gone up pretty fast lately, if we are to believe certain narrow- 
gauge advocates, for we find one of them out in Iowa saying, as an 
argument in favor of a road of that description, that “‘a wide-gauge 
engine costs all the way from 20,000 dols. to 35,000 dols., while a 
first-class narrow-gauge engine costs only 6000 dols.” It is a good 
while now since any maker got even 20,000 dols. for an engine, and 
if our Iowa man will ask for prices we think he will find several 
manufacturers who will be glad to build him a first class wide-gauge 
engine for one-half of 20,000 dols., or perhaps 1000 dols. or so less. 
As for the superior cheapness of narrow-gauge engines, we are sure 
that any builder will make locomotives of a given power and weight 
quite as cheap for 4ft. 84in. as for 3ft. gauge, and that he would 
a little rather build the wider gauge.” 

A company has been organised in Davonport, Pa., with a capital 
stock of £2,000,000 for the purpose of building railroads in Mexico. 
Mr. John E. Henry is president, and the name of the corporation 
is the American Contracting Company. The new company have 
concluded contracts with parties now in Devenport, who represent 
themselves to be agents of parties holding concessions from the 
Mexican Government. These contracts are: First, a construction 
contract for the building of 50 miles of railway within the valley 
of Puebla, from the city of Puebla, southward to the city of 
Matamoras. In the second contract this company become the 
three-fifths owners in 250,000 acres of choice coal lands, on which 
there are now open valuable mines of bituminous and anthracite 
coal, and the three-fifths owners in a concession from the Govern- 
ment. to build 200 miles of railway from the city of Mexico south- 
ward and east to the said coal mines, which join the first-named 
line at Matamoras. In this contract the company pay £1,200,000 
purchase money for their interest, the concession carrying with it 
an actual cash basis subsidy of £35,000,000. 

“‘THE express trains on the Central are ‘slow coaches,’ says 
the Sutro Independent, to the Vanderbilt ‘wild cats,’ as the specials 
are known in railroad parlance. This mile-a-minute travel will be 
the death of somebody yet, an affirmation which finds ample 
corroboration in the hair-breadth escape which a directors’ train had 
on Thursday last. The incident—which might have been a tecrific 
catastrophe—occurred at Pittsford, a station near Rochester, on the 
Auburn Road, where there is a side switch from the main track. 
The switch tender understanding from the instructions given that 
a special due at a certain time was to lay to on the branch, set the 
switch for that purpose. The train referred to was made up of a 
locomotive and palace car, the latter containing Wm. H. Vander- 
bilt, Superintendent Burrows, W. Trumbull, J. Tillinghast, 
Charles H. Fisher and E. D. Worcester, with Charles McCannon, 
of this city, conductor. They were going west at their accustomed 
extravagant rate of speed, the engineer expecting a clear track, 
Arriving at the switch at Pittsford, as a natural sequence, they 
were thrown over to the branch, but it was then too late to remedy 
the mistake or slacken speed. At the end the branch track was 
connected with the main rails, but the switch was open. The 
only saving point was that this switch was supplied with a patent 
self-adjusting arrangement calculated to set the switch in 
emergencies of the kind, but which was not deemed reliable. As the 
train struck the switch it was shunted to the main track and the 
danger escaped. The concussion ejected all the passengers in the 
coach from their chairs, barking shins and smashing decanters, 
dishes, &c., but occasioning no serious injuries. Had the switch 
been such as arein common use on the line, or had the patent “frog” 
failed to operate—and such instances are not isolated—the result 
would certainly have been most disastrous, and a number of railroad 
head-lights been sent to glory. We believe Thursday’s episode was 
the nearest Vanderbilt ever came to having a smash-up. It was a 
close call and should be a warning.” 





NOTES AND MEMORANDA, 


THE breaking up of large masses of cast iron has, as our mechani- 
cal readers are well aware, been a matter of considerable difficulty 
and expense. This is, however, according to the Moniteur Scienti- 
fique, now accomplished in the case of large guns by placing dyna- 
mite at the lower end of the gun and filling the bore with water. 
The explosion of the dynamite, transmitting its force through the 
water, fractures the gun. 

THE Belgian Moniteur Industriel says that an engineer having 
a piece of very hard bronze of large diameter to turn in the lathe, 
could not succeed in cutting it with tools of any kind or temper, 
until he kept the tools constantly moistened with petroleum, when 
they cut with readiness. He says that by using a mixture of 
petroleum and spirits of turpentine steel with a straw-coloured 
temper can be worked perfectly well. The experiment certainly 
can be easily tried, say in turning chilled car wheels. 

A NEW method of determining rapidly the index of refraction of 
liquids is given by MM. Terquem and Tannin in a recent number 
of the Journal de Physique. It is based on the fact that when a 
sheet of air, enclosed between two plates of glass, is placed in a 
liquid, parallel luminous rays striking this sheet obliquely are totally 
reflected at the limited angle of the liquid with reference to the 
air. It is sufficient then to measure this angle, and one has all the 
necessary data for calculation of the index. The authors describe 
two different arrangements of the apparatus, and compare some 
of their results obtained by it with those of Fraunhofer and of 
Messrs. Dale and Gladstone, showing close correspondence. The 
method is quicker than that of the liquid prism; the cleaning of 
the small vessel is very easy ; one has not to be preoccupied with 
the angle of a prism and the exact verticality of its surfaces; and 
lastly, the temperature of the liquid is more easily determined. 

Ir has been urged that the strength and welfare of a nation 
depends to a great extent upon the proportion maintained between 
the sustaining and dependent portions of its population; and by 
this is meant the proportion of adults of the working ages to that 
of the young and old. There is at least as much truth in the state- 
ment that the power of a nation cannot long be maintained with 
a declining proportion of males in its population. Some interest- 
ing and important figures bearing upon the national proportion of 
males and females in the population of the German Empire have 
recently been published in ‘“* Kolb’s Statistical Handbook.” 
Whether to escape compulsory military service, or from whatsoever 
cause, emigration has for many years caused a constant drain upon 
the strongest of the young male population of Germany, and the 
effect of this emigration on the proportion of the sexes has been 
increased by the wars of 1864, 1866, and 18701, which rendered 
the military burdens of the people more intolerable, independently 
of the loss to the male population by the deaths of soldiers in those 
wars, In 1855 the excess of females in the population was 348,631, 
which declined in the following nine years of peace to 313,383 in 
1864. At the end of 1866, that is, after the Schleswig-Holstein 
and Austrian wars, the excess had in the two years increased to 
471,885. In December, 1871, however, the effects of the French 
war was shown in an ascertained surplus female population of 
755,875. Thus in seven years the excess of females over males in 
the German population had increased by no less than 141 per cent. 
Although no inconsiderable portion of this loss to the German 
male population is due to actual slaughter upon the battle-field, it 
is tedly caused principally by emigration, and even German 
autocracy will hesitate to apply the same remedy to men which 
has recently been there ordained to stop the emigration of horses. 
The loss to the working power of the nation by the emigration of 
young men, however, is far more important than the difficulty 
which the Government foresees in horsing its cavalry. Even if 
emigration could now be checked, it will take more than one gene- 
ration to restore the proportion between the two sexes in Germany 
to what it was ten years ago. 

In his address recently delivered to the Newcastle-on-Tyne 
Chemical Society, the president, Mr. Pattinson, made the following 
observations on the subject of the spont: bustion of ‘coal 
in ships :-—*‘ There ny ra been a considerable increase in the 
number of cases of fire arising from this cause. From statistics 
collected by Mr. R. Cooper Rundell, and given by him in a report 
to the Underwriters’ Association of Liverpool, it appears that, 
taking the number of vessels carrying upwards of 500 tons of coal 
which have sailed from the United Kingdom for ports south of the 
equator during the first nine months of the years 1873 and 1874, 
the b of ities from spontaneous combustion was 23, or 
about 2 per cent. of the total number of vessels in 1873, and 50, or 
about 4 per cent. in 1874. The statistics further show that the 
fires are not confined to one kind of coal, but have occurred in 
most, if not all, kinds exported from all parts of the United King- 
dom. The theory which attributes spontaneous combustion to the 
presence of pyrites in the coal is consistent with the recent in- 
creased number of cases, if we consider that owing to the extra- 
ordinary demand for coals and the high price of labour, the coals 
were more likely to be shipped without being so carefully freed from 
*brasses’ or iron pyrites in later years than they were formerly. 
On the other hand, Richters has pointed out that, in the kinds of 
coal he experimented with, the coal which contains most pyrites is 
not that which is most liable to spont bustion ; and his 
researches have shown that atmospheric air is rapidly absorbed by 
coal, and that the oxygen thus absorbed probably afterwards com- 
bines with the organic constituents forming carbonic acid and 
developing heat. In all probability the heat which gives rise to 
spontaneous combustion is developed both by the oxidation of iron 
pyrites as well as by the oxidation of the carbonaceous constituents 
of the coal; and that in the holds of vessels, where large cargoes 
of coal lie unventilated, or but imperfectly ventilated, this heat 
accumulates, and may ultimately be high enough to set fire to the 
cargo. The whole subject requires further investigation, and the 
royal commission now formed, will, no doubt, not only elicit 
valuable information as to the causes of these sad disasters, but 
also suggest means of preventing them.” 

GENERAL SHERMAN, in his chapter on the Military Lessons of the 
American War, says: ‘‘To be strong, healthy and capable of the 
largest measure of physical effort the soldier needs about three 
pounds gross of food per day, and the horse or mule about twenty 
pounds, An ordinary army wagon drawn by six mules may be 
counted on to carry three thousand pounds net, equal to the food 
of a full regiment for one day, but by driving along beef cattle i 
commissary may safely count the contents of one wagon as suffi- 
cient for two days’ food for a regiment of a thousand men ; and as a 
corps should have food on hand for twenty days ready for detach- 
ment, it should have three hundred such wagons, as a provision 
train; and for forage, ammunition, clothing, and other necessary 
stores, it was found necessary to have three hundred more wagons, 
or six hundred wagons in all for a corps d’armée. Each regiment 
ought usually to have at least one wagon for convenience to distri- 
bute stores, and each company two pack mules, so that the regiment 
may always be certain of a meal on reaching camp without waiting 
for the larger trains.” A curious calculation of a similar nature 
exists, made by Tempelhoff, a Prussian general, the historian of 

















MISCELLANEA. 

THE Royal Academy of Sci of Berlin have elected Pro- 
fessor Edwd. Frankland and Alexander Wm. Williamson, of 
London, corresponding members of the Section of Physics and 
Mathematics. 

Messrs. GRAFF, BENNETT, AND Co., Iroamasters, Pittsburg, 
are angers oe all their puddling furnaces except two, and in some 
of their heating furnaces. The iron made is of a splendid quality. 
— Spang, Chalfant and Co., are using gas in their entire 
works, 





From the Sydney Morning Herald we learn that some import- 
ant improvements are now being effected at the port of Newcastle, 
New South Wales, with a view to increasing the facilities for the 
shipment of coals. These improvements are necessitated by the 
development of the coal trade of New South Wales, and the 
British public will be somewhat astonished to find that the New- 
—_ at the Antipodes is capable of shipping 12,300 tons of coal 

aily. 

In 1874 there were taken out in France 5746 patents: 4202 
for fifteen years, 54 for ten years, 32 for five years, 283 foreign 
patents, and 1175 extensions of fermer patents. The objects for 
which patents were taken out were in the following order for num- 
ber: chemical industry, including foods and drinks, machinery, 
textile industry, agriculture, domestic appliances. The average 
number of patents per annum in the ten years before the Franco- 
Prussian war was 5 

AN ingenious little apparatus for assisting in mechanical drawing, 
has been patented by its inventor, E.O. Richter, a watchmaker in 
Chemnitz,Saxony. In machine drawing, projections,and the like, the 
drawing of dotted, half dotted, orstroke lines isa mechanical task, the 
wearisomeness of which this apparatus is designed to relieve. An 
upright plate, sliding on the paper, has on its lower edge a toothed 
wheel catching in a bent lever which carries the pen point. A 
spring keeps the pen close to the paper. The wheel is kept in 
position by an adjustable plate. Wheels of various patterns can 
be used for producing a mixture of dots and strokes, the length 
and variation of which correspond +o the indentations on the cir- 
cumference of the wheel. 

On Tuesday evening last, Mr. Robert Smiles delivered a lecture 
to the members of the Working Men’s Club in their Hall, Creek- 
street, Deptford, Mr. Alexander Gordon, barrister-at-law, trea- 
surer of the club, in the chair. The lecture was illustrated by 
numerous diagrams and models, On the motion of Mr. Gurley 
Smith, thanks were voted to Mr. Smiles for his interesting lecture. 
The chairman, in putting the vote, said that he could with much 
pleasure and confidence add the best thanks of the committee for 
the valuable service rendered to the club by the delivery of such 
a lecture to its members. It was long since he had listened to a 
lecture that had so deeply interested him. Thanks to Mr, Gordon 
for his services in the chair closed the proceedings. 


Ar the meeting of the American Public Health Association, in 
session at Baltimore, Dr. John 8. Billings, assistant surgeon, 
U. 8. army, on Wednesday, the 17th Nov., presented the report 
of the committee appointed to prepare schedules of questions for a 
sanitary survey of the United States. The report refers to the 
various attempts which have been made to obtain data for a com- 
prehensive medical topography of the United States, and to the 
causes of failure, and shows the beneficial results sure to follow 
upon the collation of such statistics, aud the best means of obtain- 
ing them. The report was referred tothe executive committee of 
the association with instructions to appoint a special committee to 
carry into effect the plan for a systematic sanitary survey of the 
United States, the executive committee to memorialise Congress to 
detail a medical officer of the army, who, under the direction of 
the Surgeon-General of the Army, shall co-operate with said com- 
mittee in the prosecution of its duty. 


As regards trade in Westphalia, it would appear, from the Jron 
and Coal Trade Review, that from Bochum the report is that 
there is still an advance in prices, which probably may last until 
the winter contracts are comple’ Quotations are at present 
8 to 10 marks dearer than those of last July, but this cannot last 
long, because the —— is increasing whilst the iron trade is 
standing, and, although at present there is a great consumption, a 
reaction must soon set in. At the last adjudication at Breslau, 
for the supply of rails for the right shore of the Oder, iron rails 
were tendered at 16 marks (about £8 per ton), and Bessemer steel 
rails under £10 per ton, which makes it impossible for foreign 
makers to compete. 


Ar Essen the coal trade is very brisk. Prices have advanced 
from 10d. to 1s. 8d. per ton upon those which were paid a month ago, 
and, notwithstanding the dulness of the iron trade, the deman 
for coals is enormous, and was never brisker, Stocks at the pit 
are all gone, and the large warehouses at Ruhrort and Duisbourg 
are nearly empty. It is not thought, however, that those prices 
can hold long on account of the dulness in the iron trade. The 
sinking of the pits which are started is being continued, but no 
new ones are begun ; and all the borings which were commenced 
very energetically north of the small river Emscher have been 
stopped until further orders. 


On Wednesday was launched from the yard of the Thames Iron- 
works and Shipbuilding Company, at Blackwall, an_ironc’ 
corvette, constructed for the Portuguese Government, and intended 
for the defence of the Tagus and Lisbon Harbour, either by acting 
in conjunction with the land batteries or by advancing to meet an 
enemy off the coast. Appropriately enough, the first ironclad in 
the Portuguese navy has been named after one of its greatest 
navigators, Vasco da Gama, and the launch took place on the 
anniversary of the declaration of the independence of the country. 
The length of the vessel is 216ft., the breadth 40ft., and the dis- 
placement tonnage 2479. The turret, which is nearly octagonal in 
form, is protected by 10in. armour on 10in, teak backing, and 
the armour on the sides is 9in, thick. The armament consists of 
two 26-centimetre Krupp guns in the turret, a 15-centimetre 
Krupp gun for stern fire, and two 40-pounders. The engines, 
which are being constructed by Messrs. Humphry, Tennant, and 
Co., are estimated to give a speed of from 13 to 14 knots, and the 
vessel will be so rigged that she will be capable of cruising to the 
Azores or any of the Portuguese colonies. Gentlemen representin 
Lloyd’s, the Portuguese and Brazilian navies, and the principa 
shipping companies of London, appeared at the launch, and the 
lines and appearance of the Vasco da Gama met with general 
approval. 

Tue Philadelphia Navy-yard was advertised to be sold at auction 
on the 2nd of December, as a whole, or in sixteen lots, provided a 
purchaser or purchasers can be found to bid its appraised value. 
The Government, however, reserved the right of adjourning the 
sale. The original yard was bought at the beginning of this century 
for 37,500 dois. ; but the area has been enlarged by reclamation 
from the Delaware and additional purchases, until it now amounts 
to near thirty acres —and the city having grown up to, and around 


Frederick’s wars: ‘‘ A hundred thousand men,” he says, “consume | it, its value has vastly increased. Its assessed value on the city 
daily 150,0001b. of flour, equal to 200,0001b. of bread. Bread | books is over four millions of dollars—nearly four and a-half mil- 


and forage are seldom to be had in sufficient quantities on the 
spot—hence magazines are established along the line of operations, 

he bread wagons carry a supply for six days—the men for three 
more. In commissariat wagons flour for nine additional days could 
be conveyed-—one wagon to 100 men for nine days, thus 1000 
wagons supplied the army for that time. An operation of eighteen 
days’ duration could thus be conducted without an intervening 
magazine, but field ovens were required to make the flour into 
bread. But bread for three days requires two days to bake it; at 
the end of six days, therefore, a halt must be made to bake or else 
the overns would fall behindhand with the supply; so that 
advancing into an enemy’s country before magazines could be formed 
there, six days was the extent of march practicable without a halt. 





lions. Its cost to the Government with the improvements, in- 
cluding the floating dry dock and basin, has been over two and 
a-half millions of dollars, without interest. Its appraised value is, 
according to the United States Army and Navy Journal, between 
one and two millions—probably the former. The terms of the sale 
are cash in thirty days and the delivery of the yard on payment. 
The shiphouses have been removed to League Island, anda number 
of temporary sheds have been built there of the wooden buildings 
which have been pulled down in the old yard and re-erected at 
League Island, for the immediate accommodation of the material 
that has to be removed there, It is even contemplated taking 
down the permanent brick buildings and re-erecting them on the 
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PUMPING 


MESSRS. 


A scHEME for draining the Zuyder Zee is now once more 
exciting much attention in Holland. The plan forms but 
one, however, of a multitude of proposals which are put 
forward from time to time for reclaiming land by the 
frugal and energetic Dutch. Wherever a lake is so situated 
that a probability exists that it can be drained with success, we 
may rest assured that it will attract attention, and that the 
questions connected with the reclamation of the land lying 
below its waters will be keenly discussed. Lake after lake is 
thus being drained, and the time will ultimately arrive, we 
suppose, when there will be no more lakes in Holland. It is not 
too much to say that all, or nearly all, this progress, is due to 
the successful application of the centrifugal pump to drainage 
purposes. The lifts are usually moderate, and the quantity of 
water to be discharged enormous; and it is just under such 
conditions that centrifugal pumping machinery operates to the 
best advantage. We illustrate this week one of the latest, if not the 
very latest, example of machinery of this class. This machinery 
was started but a short time since, and is now in active operation. 

A glance at the accompanying map will show the position of 
the Legmeerplassen. A large portion of the lake next the 
river Amstel has already been dried by centrifugal pumping 
machinery with so much success, that a company was formed 
some time since to extend operations still further, and entirely 
empty the Legmeer. This company intrusted Messrs. John D. 
and Henry Gwynne, of the Hammersmith Ironworks, through the 
agency of Messrs. W. G. and K. De Witt, of Amsterdam, with the 
construction of the necessary machinery, which we illustrate 
above and at page 396. 

The engines are two in number, of the high-pressure vertical 
condensing type, and drive a pair of centrifugal pumps in the 
manner shown. The steam cylinders are 20}in. in diameter, 
with a stroke of 18in., and are fitted with expansion valves, to 
cut off at one-fourth of the stroke, though these valves are so 
arranged that they can be shifted, if required, whilst working. 
The exhaust is carried direct into the standard, which forms the 
condenser, the jet injection being taken from the pump discharges, 


MACHINERY, 





The air pumps are worked direct from the crank shafts, and are | 


JOHN AND HENRY GWYNNE, HAMMERSMITH, 





placed well below the condensers. All the handles are arranged 
so as to be easy of access. We may mention that, as usual with 
Messrs. J. and H. Gwynne’s engines, the whole of the working 
parts are made of Bessemer forged steel. Both pumps have a 
discharge of 36in. diameter, and are capable of raising 75 tons 
of water per minute 17ft. high; the suctions are each divided 
into two—their united area equals the discharge. 

These pumps are constructed on the latest and most approved 
style, the sides being easily withdrawn if it is found necessary at 
any time to examine the discs. On the discharge outlets are fitted 
sluice valves, which are closed when the pumps are required to 
be charged ready for working. This plan has lately been 
adopted by the makers, and found to answer well, the foot valve 
usually employed being entirely dispensed with. The boilers are 
of the double-flued Cornish type, one of them being spare. 

We may remark that the design of these engines is excellent, 
and the workmanship and material of a first-class description ; 
the lubrication of all moving parts being complete, and every 
little detail appears to have been well considered. The extent of 
land to be reclaimed is 4112 acres, and the mean depth of the 
water over this area is 7it. Sin. The works were began in the 
autumn of 1874, and have progressed regularly since then. 








EXPERIMENTS WITH PATENT FuEL AT Round OAK Works.—A 
series of experiments with Dixon’s patent fuel have been recently 
carried out at Lord Dudley’s ironworks, Round Oak, in the pre- 
sence of a number of gentlemen interested in the coal and iron 
trades. It was determined that the trial should be made with the 
ordinary pigs in the Casson-Dormoy furnace, an invention 
which is being largely adopted in the works in consequence of the 
saving in the oom, and the heavy produce fromthe materials 
supplied. The process for the production of the artificial fuel, 
patented and invented by Mr. Dixon, has for its object the utilisa- 
tion of small coal, dock, whether of the bituminous or non- 
bituminous kind, coke dust, peat, or other similar carbonaceous 
substances, in a disintegrated or granular state. The manufacture 
is carried on in the following manner :—A composition is formed 
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with dextrine, pitch, fusel oil, and aluminate of soda in suitable 
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The dextrine forms the adhesive principle, while 
to waterproof the composi- 
Jixon that fusel oil possesses 
let bustion of the 


proportions. 
pitch is only used in sufficient quantit 
tion. It has been discovered by Mr. 

the valuable property of ing comf 
smoking carbon of the fuel, while aluminate soda ensures a 
complete coking of the fuel. This form of artificial fuel is of 
slightly higher specific gravity than coal—hard, dense, cohesion 
perfect, entirely waterproof, will it is said stand rough usage with- 
out disintegrating orloss. It burns with acontinuous bright flame, 
comparatively smokeless, Its absence from dust and dirt, freedom 
from sulphur, and the small quantity of ash which it leaves are 
special properties whicl. other patent fuels do not possess, Eighty 
tons may be placed in the same space as 100 tons of coal, thus 
saving a large amount of stowage in sea-going vessels. The fuel is 
being made at Himley (Lord Dudley’s)—under a royalty it is 
presumed—and one of the secrets of its success is that the slack is 
not ground but granulated only, The great advantage is that 
apparently worthless pit bank refuse, which is often a nuisance, is 
made as valuable, if not more valuable, than coal. Later in the 
day several specimens of cold-bent iron lin. diameter, directly 
rolled from the puddled bars without ball furnacing, were shown. 
They were bent until they touched at the ends, and when nicked 
broke with the fibre perfectly free from crystal. The experiments 
were made in the presence of Mr. John Anderson, Mr. Jackson, 
Mr. Gorton, Mr. W. H. Fairfax (Birmingham), and Mr. F. Dixon, 
the patentee. The results of the experiments showed that a 
little under 13 cwt. of Dixon’s patent at short weight produced 
one ton of puddled bars of 24001b. When it is borne in mind that 
with the old-fashioned single furnace it takes 23 cwt. (short weight) 
to produce the same weight, and in the Casson-Dormoy furnace 
from 14 to 16 cwt. of coal screenings, it will be seen that the 
patent fuel is a great improvement. Taken altogether the day’s 
experiments were a success.—Birmingham Daily Post. 





THE MILLWALL IRoNWoRKS.—We are informed that Messrs. 
Clark, Standfield, and Co., of 6, Westminster-chambers, have just 
taken a portion of these long disused works for the purpose of con- 
structing a depositing floating dock for the circular and other iron- 
clads of the Russian Government at Nicolaieff. The n 
alterations are now being made, and machinery fixed. Orders for 
the greater part of theiron have been placed, and work will be 
commenced immediately. 
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decided the extreme limit should be taken ; but it was under- 
stood that this decision should in no way prejudice the Govern- 
ment with respect to its requirements as to dimension, extent, 
and quality of work done. 

The foregoing is the experience of the National Government 
and engineers during the year 1870. The road-makings, bridge- 
building, construction of moles, piers and jetties, architectural 
and hydraulic works, and surveys for maps of the country must 
be referred to on another occasion. 


TRON AND STEEL INSTITUTE. 


THE meeting of the Iron and Steel Institute at Manchester was 
not sufficiently prolonged to permit of the full discussion of the 
papers. then read, and to provide an opportunity for this, a sub- 
sidiary meeting was held in London, at 25, Great George-street, on 
Thursday, November 25th. The proceedings did not prove very 
interesting, although a good deal was expected, especially from 
the discussion on Mr. Adamson’s paper on ‘‘ Quadruple Cylinder 
Engines.” It is not too much, however, to say that not a single 
new argument was brought to bear on the matter; and that nothing 
but well-worn and hackneyed arguments for and against the com- 
pound system were to be heard. Mr. Cowper, of “ hot-pot” 
celebrity, opened the discussion, and stated that the engines of the 
Briton, constructed on his system, burned but 1°3 1b. of coal per 
horse per hour. The Admiralty figures state the consumption of 
this vessel at 1°981lb. We leave it to Mr. Cowper to reconcile the 
discrepancy. Mr. Cowper also said a great deal about equal 
turning as an advantage of the compound system, forgetting, 
apparently, that some of the most i pound engines 

roduce the most irregular possible torsional strains; the matter 

ing, indeed, one of so little importance, that few makers pay 
much attention to it now-a-days. Mr. Olrick, who spoke next, 
went over old ground, and added little to the discussion. Mr. 
Walker, of Leeds, cited a case in which engines working first at 
220 1b. had the pressure reduced by degrees to 751b., at which point 
the highest economy was realised. Mr. Crampton virtually said 
over again what he said at Manchester. Mr. Fletcher enlivened 
the meeting by making another onslaught on the Howard boiler, 
reading two telegrams referring to the explosion, some particulars 
of which we gave in our last impression. It would appear that 
in this case a boiler inspector just missed being killed, so 
that we are not surprised to find Mr. Fletcher taking a warm 
interest in the subject. Mr. Fletcher, when he left dealing with his 
béte noir, proceeded to speak very sensibly on the quadruple engine 
question, The subject of combined engines v. simple engines, he 
said, was one of great interest, and they must be much obliged to 
Mr. Adamson for bringing it forward ; much as was known, more 
might be known after more discussion and ventilation of the subject. 
For instance, at Saltaire, Sir George Salt had gone into these 
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matters deeply cou ainoie, and with great judgment and enterprise, | 


and he advocates the single-cylinder system. Crossleys, on the 
contrary, have taken out the single cylinders, and laid down com- 
pound engines. The engines at Saltaire were laid down by Mr. 
Spenser. Tho opinions of gentlemen present vaiied in 
favour of engines of from one to four cylinders. Mr. 
son started on the principle that a great deal of condensa- 
tion and evaporation took place in the single 





Adam- | 


cylinder, | 


whereby a quantity of water went from the boiler to the condenser 


without doing any duty, as it turned from steam to water and from 
water to steam again. The speaker considered that a more accu- 
rate measurement of conditions was necessary to enable them to 
judge fairly on the matter. Mr. Adamson had had recourse to the 

st comparison he could, and had set it against some reports the 
speaker laid before the Manchester Steam Users’ Association, but 
the comparison in detail failed because Mr. Adamson’s experiments 
were conducted under most favourable conditions. The other case 
included the working of the whole year, including banking the 
fires, cleaning, heating the mill, and sizing machine. The great 
difficulty was to get a comparison which was worth anything. 
In which conclusion we fully agree with Mr. Fletcher. Mir. 
Donkin, jun., spoke in favour of the multi-cylinder system, basing 
its advantages principally on the heat trap or small range theory, 
which has often been described in these columns. It is worth 
notice, however, that he freely admitted that in engines of this 
kind the steam should be reheated in passing from cylinder to 
cylinder, and he rather by implication condemned Mr. Cowper’s 
“hot pot,” stating that he was disposed to think that the inter- 
mediate heating surface should perhaps be made nearly as great 
as that of the surface condenser!! After this discussion closed that 
on Price’s retort furnace was taken, Dr. Siemens rather disparaging 
the furnace, while Mr. Crampton and Mr. Walker defended it. 
Mr. Snelus not being present, the discussion on his paper on fire- 
clay was postponed. Papers by Mr. Hackney and Mr. Homer 
were diseussed, and Mr. Sandberg then read the following paper on 
the strength of rail joints, which was not discussed for want of time. 

** The introduction of the plain fish-plates now ordinarily used was 
a great advantage at the time to the railway world, mainly for 
preventing accidents by keeping the rails in position laterally, but 
since speed has increased, and weight of engines also, the plain 
fish-plates have been found deficient in one vital respect, viz., that 
of giving the rail joint the same stiffness and elasticity as the solid 
rail, so as to obta:n one continuous road. 

As the stiffness of the joint with plain fish-plates principally 
depends upon the section of the rail and the fishing angle, often 
only a third of the stiffness of the joint is afforded as compared 
with that of:the solid rail, but even in the best cases hardly more 
than half the rail stiffness is obtained (see experiments 1 to 6, 
31 to 34, and 42 to 45). The result isa broken road, early failure 
of the rail-ends, and broken tires and springs. Iron rails particu- 
larly are exposed to destruction at the ends before they are half 
worn out at the middle, and have to be taken up, cut down, and re- 
laid. Even steel rails, although experience has not gone so far yet 
on a large scale to prove it, will ultimately fail first at the ends 
with the ordinary mode of fishing. 

This was particularly the case when the joint was on a sleeper 
with the base plate to hammer on, which led to the use of the 
suspended joint, to obtain a smoother run. Nevertheless, it is 
found already by experience that one continuous line is not 
obtained by this simpse remedy, inasmuch as the sleepers are sunk 
down in the ballast wherever there is a weak part of the iron 
superstructure, and the result is that there are two sleepers to lift 
up at the joint instead of one. As said before, it was a bad plan 
to strengthen the joint by taking away the sleeper from under it. 
Were the sleepers on the road as fixed as the supports in a testing 
machine, it might have done, but as they are not, there is no gain 
whatever, except what 2ft. centre of supports offers over 3ft. centre, 
as the former leaves 18in. clear space only sufficient for stopping 

The introduction of steel rails necessitating the abolition of 
notches in the rail flange as destructive to the strength of the rail, 
has led to the design of the French or German fish-plate, éclisse 
arret, adapted for suspended joint, but requiring base plates at the 
joint sleepers, Even with this plan the experiments show only 
two-thirds of the strength of the solid rail is obtained, and as only 
one fish-plate of this description is generally used, there is still 
less stiffness. Several other plans exist, more or less complicated, 
but as none have yet given the same stiffness as the rail, combined 
witl: cheapness in cost and maintenance, they have not come into 
general use, and the weak joint, with ordinary plain fish-plates, is 
still, generally, adopted, 

This has given rise to the foregoing experiments and design of 
the deep fish-plate for flange rails, similar to what has been already 
adopted for double-headed rail sections on many English railways. 

With a rail section having a wide flange, this deep fish-plate is of 
course more difficult to rol] than for the double-headed rail section, 
and also than the éclisse arret ; but as there is no complication in 
design, and only ordinary punching required, doing away witb base 
plates, and notching the rail fianges, it is to be hoped that if 
proved sitisfactory and generally adopted, it might be made and 





obtained for the same price per weight as the ordinary fish-plates. 
As to the cost of this improved joint, it would be increased only 
by the increased weight of the fish-plates, and as the ordinary fish- 
plates may be taken to weigh about 4 per cent. of the rails, these 
will be, say, 8 per cent. of the new fish-plates, saving the base 
alates altogether. It is true that in the smaller sections where 

lts with square nuts are used, it might necessitate exchange for 
hexagonal nuts to make them turn, which are somewhat dearer 
than the square ones, but this is partially compensated by the 
saving in weight, as the hexagonal nut weighs less than the square 
one for the same bolt. 

Besides, the introduction of this fish-plate on already existing 
roads might be gradually effected without changing the nuts 
where they would not turn round by using one fish-plate of the 
kind on the bolt head side of the joint, and a material improve- 
ment would be thereby obtained, inasmuch as such joint would 
possess 80 per cent. of the stiffness of the solid rails, as shown by 
experiments Nos, 10 to 18. As regards the use of two deep fish- 
plates, the experiments are conclusive as to the great increase in 
stiffness, being even stiffer than the rail—see Nos. 19 to 30, also 
Nos. 40 and 41, and 48 to 50—both as regards strength and 
elasticity, for two different rail sections, of which, however, the 
section with 15 deg. fishing angle is preferable, as the bolt is not 
likely to work loose. 

The plan of punching proposed, and the distance apart of joint 
sleepers, is shown on the ates page 397, being that ordinarily used 
for flange rails, on which it is seen that the deep stem of the fish- 
plates abuts against the sleepers, and prevents the road from 
travelling without notching the rail flange, but, of course, a greater 
distance between the joint sleepers might be used to compensate 
for the extra 10 per cent. of stiffness beyond that of the rail if 
necessary for stopping. 

As for strength, experiments No. 4 and No, 30, both on 2ft. 
supports, show a load of 35 tons with more deflection on the rail 
than on the joint, proving a slight superiority of the joint, even in 
this respect best shown by the fact that the bolts were not the 
least hurt after such an extremely heavy test. The fish-plates 
might be made of either steel or iron, but in the former case they 
should be punched hot, or well annealed after punching cold. 

The small extra cost of this improved fish joint, judging from 
the results of these experiments, will be recovered over and over 
again by less cost of maintenance of permanent way, longer 
duration of the rails, particularly iron, and less wear of rolling 
stock, as well as greater comfort to travellers by obtaining one 
continuous line. 

It would also involve another vital improvement, viz., the 
prevention of breakage of the rails through the bolt holes even when 
punched. No doubt this is caused by the weakness of the present 
fish joint, causing it to sink down under the engine, resulting in a 
blow from the bolts to the upper part of the holes in the rail. 
Such would not be the case with these stiff fish-plates, and the 
drilling of the bolt holes which is now so often insisted upon, 
particularly for steel rails, to a great cost and inconvenience to the 
maker, might then be done away with. 

It is to be hoped that practical experience will bear out the 
result of these trials ; at any rate, it will not be long before results 
on the road, whether good or bad, will be obtained, for some of 
these deep fish-plates are already made, and will have a fair trial 
on one of the best Government railways in Europe. 

Meanwhile any information on the subject would be most thank- 
fully received, and it should be distinctly understood that the 
author has no pecuniary interest whatever in the introduction of this 
deep fish-plate, but only wishes for the best pattern so as not to be 
blamed for the short duration of the rails through supposed faults 
in the manufacture or inspection, when the ordinary fish joint is 
the real cause, and is also the weak point in the construction of the 
permanent way. 

Experiments on Strength of Rail Joints. 
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THE REGISTRATION OF TRADE MARKS. 
Tue following is an abstract of the paper read on the above 
subject by Mr. H. Trueman Wood at a recent meeting of the 
Society of Arts. The demands on our space unfortunately do not 
admit of a more lengthy extract. 

“The connection between the various monopolies —the word is 
used in no invidious sense--patent right, copyright, and the right 
to use a distinctive symbol for purposes of trade, has now been 
recognised by bringing them—at least those portions of them 
relating to manufacturing or commercial interests—under one and 
the same jurisdiction, that of the Commissioners of Patents.* The 
wisdom of this step is obvious. The details of the systems to be 
applied in treating and recording grants of patents, and registra- 
tions of designs and trade marks, are almost identical. The 
Patent-office has now been at work on its present footing for over 
twenty years, and there is no question but that on the whole its 
work has been done efficiently and well. The Designs-office has 
only just been transferred from the rule of the Board of Trade, 
and there is every reason to hope that the practice of that office 
will be as soon as possible assimilated to that of the department to 
which it has been annexed. To ensure an efficient administration 
for the new Trade Marks Registration Office, it will merely be 
necessary to take the Patent-office system as a model and adapt it 
by a few necessary changes to the altered conditions to which it is 
to be applied. It is therefore certain that the Patent-office, where 
the requisite machinery for registration is already provided, is the 
ry wd place for the registry of trade marks, and that the framers 
of the recent Act were in this respect wiser than those who pre- 
pared the former bills dealing with this subject. 

“Tn this case, as with the other monopolies just mentioned, it is 
only the consideration of a general advantage that can justify a 
special privilege. The strongest arguments for the continuance 
of the few monopolies still existing are based upon the general 
benetit that results from their use, not on the inherent right 
the right is after all but a creation of the law—of the individual to 
retain for his private benefit what he has produced. We believe 
that the protection of inventions fosters and encourages industry, 
therefore we grant to the inventor a patent right in his ideas; we 
argue that the protection of literary and artistic property aids the 
development oF ns literature and our arts, therefore we grant the 
writer or the artist a copyright in his works ; so experience teaches 
us that by giving the trader every possible assistance in the 
prosecution of the business he has established, we promote the 
growth of commerce. Thus the privilege granted to the individual 
results in the profit of the many, and it is only this beneficial result 
that justifies the restriction on general liberty. 

** There is indeed this gieat difference between the monopoly 
of a trade mark and that of patent right or copyright. In the 
two latter cases the recipient of the privilege gives an actual 
return for it. He gives to the public an invention before unknown, 
or he adds something to the literary or artistic possessions of the 
country. As regards a trade mark the return is less direct. Still 
it is none the less real. It is madein two ways. First, it enables 
the manufacturer to extend and protect his trade, and, secondly, 
it assists the public in obtaining the precise article they require. 
This second result is in practice the less important of the two, 
because there never can be any very wide spread knowledge among 
the general public of the various marks used on merchandise. Even 
in the case of Hall-marks very few people know the meaning of 
the symbols employed, and so long as there is a mark of some sort 
on their purchases they are perfectly satisfied. Still there is a 
certain amount of protection in the use of a trade mark, if there 
is sufficient legislative protection to guarantee authenticity. So 
far is this the case, that it was for long a question in France, before 
the passing of the latest enactments on the subject, whether the 
use of a trade mark should not be compulsory, the manufacturer 
being obliged to put his mark on all his productions. As it is, 
under the French law, the power is reserved, and exercised, of 
ordering such a use in such cases as may seem necessary. 

** It is not a little curious that this wish to prevent the public 
from being imposed on by inferior imitations appears, from the 
preamble of the Act establishing the Cutlers’ Company, to have 
been the principal reason for the passing of the Act, and, as Mr. 
Hindmarch said in his evidence on this point, ‘the provision as to 
marks was rather in the nature of a restriction than a right 
conferred.’ 

“But the first point is the really important one. It is the 
obvious duty of the Legislature to provide every possible means 
for the protection of commerce, and as common experience has 
proved that the trader is enabled—amongst other means of greater 
importance—to develope his business and increase his reputation 
by associating all his goods with a special distinctive symbol, 
it is advisable that the Government should enable him to 
do this, and thus provide each individual with the means 
of performing his share of that labour which in the aggregate 
results in the extension of the commerce and the enhance- 
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ment of the reputation of the entire community. More 
especially is this the case with regard to foreign markets. Here 


the reputation of the whole trading community is inextricably 
bound up with that of the separate members, and instances have 
occurred, over and over again, in which a market has been closed, 


either Aca oe wares being supplied, or by the reputation of the 
traders being destroyed by an influx of worthless imitations not 


readily distinguishable from the genuine article. It is obvious, 
however, that the Legislature cannot fairly be asked to interfere 
for the special protection of trade marks, unless it can be shown 
that they are actually of use in thus promoting our commercial 
interests, unless, in fact, the community does, in one shape or 
another, get its due return for the privilege. It has been urged 
that the trade mark is a sort of relic of a barbarous age, when men 
could not read, and that with the growth of knowledge the 
necessity for such symbols has passed away. This argument, 
though specious, is not, perhaps, very difficult of answer. The 
mere fact of the extenled use of trade marks is enough to entitle 
them to legal protection. But apart from this, they have, for 
several reasons, a value of their own, as supplying a want not 
readily to be filled by other means. It may be worth while to 
consider for a moiment the points wherein the value of a trade mark 
consists. 

** Among the various means adopted by the manufacturer or the 
trader to protect his business and his reputation—to separate 
himsel/, as it were, from his numerous rivals, and secure that ad- 
vantage of notoriety which in our crowded modern life it is so 
dificult to obtain-- there are few more useful than a distinct and 
ch:racteristic trade mark. It is not, of course, to be supposed for 
a moment that the reputation of a firm is connected less with 
their name than with their trade marks, In nine cases out of ten 
a man’s work is connected with himself, and the reputation of any 
firm obviously attaches to its name in the first place. All that is 
meant is—and this experience shows to be true—that the mark is a 
valuable assistance to the name. There have been instances of the 
courts restraining a man from the improper use of his own name, 
when there was an evident intention to deceive the public by sell- 
ing a counterfeit article under the name of the original inventor (in 
the case of Holloway’s Pills for instance, and of Day and Martin's 
blacking), but this is very rare, and Brown, Smith, or Jones may 
spend his life in setting upa reputation, only to see some other Jones, 
Smith, or Brown stepping in to reap half the fruits of it. Here it 
is of the utmost value to him to have connected his 
wares, in the public mind, with some distinctive symbol, 
so that his oe, who is only morally, not legally, guilty in 
trying to steal for his own name the reputation belonging to 
another, has no longer a cloak for his knavery if he attempts active 
imitation as well as passive resemblance. It may be only a curious 
coincidence that a second Bass may brew bitter beer, but if he 
adopts the familiar red triangle as his symbol, he at once furnishes 
evidence of his owa rascality in attempting to steal the advantage 








* The Lord Chancellor, the Master of the Rolls, and the Attorney and 
Solicitor-General, 
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of that ‘good name’ which our great poet has told us is worth 
so much more than the purse that in commercial matters the good 
name helps to fill. These, then, are the advantages in what we 
may perhaps call the advertising point of view of a trade mark— 
the help it gives in attracting public notice and fixing public 
attention. Another and perhaps a yet more important use of it 
arises from the universality of the language it speaks. It appeals 
to the ignorant, the foreigner, and even the uncivilised. The 
wholesale manner in which foreign pirates imitated the Sheffield 
marks before the commercial treaties is the best possible proof that 
the foreign buyer went chiefly by the mark. 

“Considering then the value which attaches to a a | 
protected trade mark, and the fact that a trade mark without such 
protection is absolutely worthless, it is a matter of no small wonder 
that the matter was so long left without any attention on the part 
of the Legislature. 1+ is doubtless true that an equitable right to 
a trade mark has always been recognised, but the protection thus 
afforded was utterly inadequate to the necessities of the case. 

“T believe that public attention, outside the interests affected, 
was first drawn to the great want of legislation on trade marks 
about the year 1859, In that year a paper was read before the 
society by Dr. Leone Levi, and this was followed by a second 
paper by Mr. Arthur Ryland, before the Social Science Associa- 
tion, in the same year. At that time the complaints of the 
Shefiield cutlers against their German imitators were loud and 
bitter. In one foreign market after another their trade was being 
spoilt, and the reputation of English cutlery yed by wares of 
a most inferior character made in Germany and stamped with 
well-known English names. It is true that the Sheffield makers 
had to a great extent to thank themselves for this state of things, 
for they had been in the'habit, under a press of business, of 
giving orders to German makers for goods stamped with their own 
English marks. Naturally enough this opened the eyes of the 
Germans, who soon began to act for their own benefit on the sug- 
gestion giventhem. The effect of this before long was that Sheffield 
had not only to withstand the legitimate rivalry of Solingen, but, 
to see English reputations traded on by German imitators, while, 
and this was the greatest hardship of all, the spurious wares were 
so greatly inferior as, wherever they went, to destroy the credit of 
the makers whose productions they pretended to be. Whenever 
the German cutler made a good blade he marked it as his own, his 
soft iron knives he always stamped with the Sheftield punch. The 
manifold advantages got by this method are obvious, as he suc- 
ceeded, as it were, in robbing his unlucky British rival twice over, 

“It was, I believe, at the instance of some of the principal 
Sheffield makers that Professor Levi prepared the paper above 
referred to, The same gentleman also drew up a bill which was 
promoted by several chambers of commerce, but was not introduced 
into Parliament. In 1860 the draft of a bill prepared by Mr. 
Travers Smith at the request of Mr, Bass was submitted to Mr. 
Milner Gibson, then President of the Board of Trade, and the 
attention of the Government being drawn to the matter, a bill was 
introduced into the House of Lords in the next session (1861) by 
lord Campbell, This bill was read a third time in the House of 
Lords, but did not pass the Commons. The following year (1862 
two bills were introduced in the House of Commons, the first by 
Mr. Milner Gibson and the Attorney-General, and the second by 
Mr. Roebuck and Mr. Hadfield, the members for Sheffield. The 
Government bill eventually passed into law as the ‘* Merchan- 
dise Marks Act,’ the bill of the members for Sheffield was entitled 
the ‘ Trade Marks Bill,’ and this was dropped after the two bills had 
passed through a Select Committee. The chief difference between 
the two bills was that the ‘Trade Marks Bill,’ provided for a 
registration of trade marks, while the Government bill did not. 
Of the witnesses examined before the committee nearly all the 
manufacturers were, more or less strongly, in favour of registration, 
but it was opposed by Mr. Hindmarch, Q.C., with whom the 
Attorney-General, as a member of the committee, concurred. The 





main grounds of objection were that it would be complicated and 
useless (as the question of ‘user’ would still arise), that it would 
cause a mischievous alteration in the law if mere registration with- | 
out use conferred a title, and that a proper register could not be | 
kept. The great weight of legal authority carried the day, and 

notwithstanding the strong expressions of opinion on the part of | 
many of the witnesses, the committee distinctly negatived the | 
proposal of Mr. Roebuck for registration, considering, as it | 
appeared, that it would be weli first to try the effect of the new 

law without such a provision, which could afterwards be added if 

experience showed that it was required. Accordingly the bill was | 
reported to the House without any such amendment, and became | 
law as the Merchandise Marks Act, 1862, | 


““We may now be said to have obtained a of trade 
marks, and the question is, what good results may we expect. -It 
has been remarked above that nearly all the manufacturers or 
traders who were examined before the 1862 committee were in favour 
of registration, while on the whole it may be said that the legal | 
autho: ities were against it. That a strong feeling exists in favour 
of something of the kind is evinced by the attempts made by a | 
large number of proprietors of trade marks to protect them by a! 
quasi-official registration of them at Stationer’s Hall as artistic | 
designs or as printed matter, according to the predominance of the | 
pictorial or literary element. The advantage thus gained must, | 
one would fancy, be but slight, but stil it has been a common 
practice, A still simpler method has been to put ‘ Registered’ 
under their mark without going through the form of entering it at | 
Stationers’ Hall, or anywhere else.* There is, therefore, no doubt | 
that very much is expected from the new scheme. How far are 
these expectations likely to be realised? To this a definite answer 
can hardly be given until we know precisely what form the Lord 
Chancellor will give to the system by the regulations it rests with 
him to draw up. Should the new code be such as manufacturers 
and the public generally have a right to expect, the wisdom of the 
method by which the Act was passed will be proved. Attracting 
little notice, and meeting with no opposition—-exeept from the 
Sheffield Cutlers’ Company, whose rights were not saved in thé 
original draft of the bill—an Act was successfully passed which 
ought to prove, in its consequences, one of the most important of 





the session.” 

“* Assuming, however, that the scheme will work as well as we 
have every right to expect it will, the resulting advantages may be 
briefly summed up as consisting of :—(1) simplicity of procedure in 
protecting trade marks ; (2) facility of transfer of business and 
goodwill ; (5) a guarantee of originality to the owner ; (4) security 
to the public by giving information as to genuinetrade marks. Of 
these the first is beyond question the most important. At present 
the process of proof of ownership is tedious and costly, whileithas 
to be repeated over and over again in every action for infringe- 
ment. With a registry the certificate of the registrar would be at 
all events presumptive evidence of ownership, that is, the onus 
of proof that he had any right to the mark would be thrown on 
the defendant. It is to be remembered that the o~estion of 
‘user’ does not arise, for, in the language of the Act, Registra: 
tion of a trade mark shall be deemed to be equivalent topublic use 
of such mark.’ The process is thus rendered quite 7 and 
inexpensive. As regerds facility of transfer, the recognition of pro- 
perty in a mark enables a proprietor to dispose of his business and 
goodwill without the inconvenience of having his name used, It is 
very possible that an extended use of trade marks, resulting from 
facility of protection, may render such a method of transfer more 
common than it is at present. Next comes the advantage of pro- 
viding manufacturers with information as to the trade marks of 
others, It has happened—not perhaps very frequently, but still 
cases have happened—that facturers have adopted marks 
already in use, simply because they had no opportunity of ascer- 
taining the fact. A manufacturer now may select a mark, spend 
money in advertising it, use it for a short time and gain a reputation 
for it, and then suddenly discover that he has been using the 











* Since the passing of the Act the authorities of the Stationers’ Com- 
pany have refused to register anything ostensibly a trade mark 





mark of another firm, one which he has no right to, and could not 
defend in a court of law. With a properly kept register no such 
case could arise, except through gross yam Aad 

“The third point, the direct protection of the public against 
spurious marks by giving them the oppertunity of becoming 
acquainted with the genuine is not, it may be allowed, of much 
real practical importance. It has, indeed, been suggested that 
those most interested in trade marks, as being the most frequent 
employers of them, can gain little advantage from registration, 
their marks being already familiar and well known. But even in 
these cases the question of legal proof remains the same, and 
Messrs. Bass or ag Allsopp must bring the same amount of 
evidence to prove their right, as if their chosen symbols were less 
familiar than they notoriously are. Besides, it is an acknowledged 
fact that the number of trade marks pirated is comparatively few, 
and that these are pirated over and over again, when the whole 
process has to be repeated ab initio. Surely it is no small gain to 
the owner of such a mark that he can pursue and punish several 
offenders with no more expense and trouble than it formerly cost 
him to expose a single one. 

“The Act itself is good as far as it goes, but it goes such a very 
little way that its effect will depend entirely on the method of its 
application, 

“That the new rules will be sufficient and satisfactory there is 
of course every reason to expect. With the experience of the 
Patent-office to guide them, the Commissioners of Patents have 
ample means of elaborating a system. There is of course a diffi- 
culty in estimating the t of labour involved, and the 
consequent amount of pre ion to be made, but with the 
resources of the Patent- to fall back upon, such slight 

bstacles will, doubtless, overcome; and though it is certain 
that there must be hitches and difficulties at first, yet I think we 
may feel that a very few weeks will see the whole in 
working order. It is true that there seems a considerable delay in 
publishing the rules, but though they are not yet published, we 
may fairly assume that they are by this time nearly ready, and 
that the consideration of « matter of such importance has not 
been postponed till the last moment. The arrangements for 
carrying out the new Judicature Act have doubtless fully occupied 
the time of our chief legal functionaries, and this is a sufficient 
excuse for a certain amount of backwardness. Still, however far 
the process of organisation may have been carried, it will, I think, 
in some slight degree, be simplified, if it is made quite clear what 
are the requirements and the wishes of those most nearly inter- 
ested in the question. As the simplest and clearest method of 
bringing the matter before the meeting, I have noted under 
separate heads the points which it seems should be principally 
attended to. The experience of those present will doubtless 
suggest others, These points are :— 

*(1) As tonovelty. How far should the responsibility of search be 
thrown mpon the my ye and how far upon the applicant. (2) 
The classification to be ad . (3) The period for which regis- 
tration should hold good. (4) The fee. Should it be annual, or 
should there be but a single payment. (5) What method of proce- 
dure should be adopted for registry. (6) The manner of publica- 
tion, and the provisions for public inspection. It will be convenient 
to take these inorder. As to the first head, the question of 
novelty :—The Act expressly states that, except with the special 
leave of one of the superior courts, the registrar shall not ‘ register 
in respect of the same goods, or classes of goods, a trade mark 
identical with one which is already registered with respect to such 
goods or classes of goods, or so nearly resembling the same as to be 
calculated to deceive.’ It will therefore be necessary for him to 
make a search through all the trade marks already registered in 
that class before he can sign the certificate. Now experience 
shows that in the corresponding case of patents such searches in- 
volve considerable length of time, and are beset with considerable 
difficulty. It would therefore appear advisable to throw the work 
of ascertaining novelty as far as possible on the applicant, and this 
might be done by adopting a suggestion frequently put forward 
for the case of patents. The applicant might be required to send 
in with his application a declaration that he had made, or 
had caused to be made, diligent search through the regis- 
ter, and that he had not succeeded in discovering any mark 








at all resembling that submitted for registration, or if he | 


had discovered any such, he should make a reference to the same 
in his application. The registrar could then compare the old 
and new marks, and register, or refuse to register, accordingly. 
There can be no question that at first, until all existing marks 
have been brought on to the register, a great many difficulties 
will arise. The applications frequently trench so closely upon gne 
another as to make it certain that many knotty points will be 
occurring for the decision of the registrar. 

** Supposing that two firms have both been in the habit of mark- 
ing their goods with marks almost exactly, similar. Say that a 
needle maker at Redditch and a pin manufacturer at Birmingham 
have both been using a crown as a trade mark. I presume needles 
and pins would be classified together, and the registrar would be 
justified in refusing to register the crown for the second of the 
two applicants. Now, both having an equal right, it would be mani- 
festly unfair that the needle maker should be allowed to register his 
crown on Jan.{1, and the pin maker should de refused on Jan. 2, 
because of a prior application. Hence I take it that until all 
marks actually in use are brought on to the register, there must be 


a certain amount of laxity for which there could be no reason in | 


the case of newly-invented marks. The possible variety of designs 
is so infinite, that there cam be no justification for the adoption by 
any person of a mark resembling one already in use. It is true 
that it has been stated on authority that the Cutlers’ Company 
find a difficulty in contriving new marks, but then it is to be re- 
membered that all their mai are of a very special class, they 
must be simple, and shown by a very few lines, so that they can 
be stamped on a knife blade, &e. i 
variety, since it is only very wide differences that can be distin- 
guished at all. 

* This leads us naturally to a consideration of owr second point 
—the method of classification to be adopted. ;-There can be no 

uestion as to either the importance of a good classification or 
the difficulty of drawing one up. No one who has not had expe 
rience of such work can imagine the extreme difficulty of thus 
( ing out all industries into a number of classes, none of which 
shall overlap or interfere with any other. To my mind this is the 
greatest difficulty in the way of drawing up the scheme required, 
and I believe that, unless great care and thought is given to this 
point, it will be a very serious hindrance in the whole execution of 
the new system. Still it is not a point to be settled by discussion, 
and it may, perhaps, be left, with the ebservation that the scheme 
should be as broad and comprehensive as possible, so that only 
trades differing in the widest pos-ible way sheuld be allowed to use 
the same mark. Thus, while a cutler and a starch manufacturer 
might certainly use the same mark, it would be inexpedient to 
allow the makers of any two articles of jood, however dissimilar, 
to designate them by a like symbol. 

“Till some estimate can be formed of the probable number of 
applications, it wo be impossible to fix the exact fee, but 
——" it may be admissible to throw out the suggestion that a 
‘ee of two guineas would suffice for all necessary charges, with a 
fee of 10s. for re-registration. The charges for transfer or for 
alteration of register might be on a like scale, £1 or 10s. It is 
hardly necessary to say that all registers should be open to the 
public free, white Sac similes should be published by the commis- 
sioners themselves, or with their authority, so as to preclude any 


necessity for obtaining—except in special cases—office copies of the | 


documents in the registrar’s keeping. It might be necessary to 





Tn these there is little room for | 


“* We now come to the fourth head, s.~ system of procedure. The 
tain 


simplest method of proceeding to registration would be 
something of the following sort. The person proposing to regist 
a trade mark would be roquired to deposit two fac similes of it, of 
a certain specified size (say, the sheet of paper containing it $0, be 
llsin. by 7in.—the size of a printed patent specification), and 
such description as he might consider necessary. He would also 
be suaell to send in a statement of his name and address, the 
class of goods to which the mark was applicable, the of 
applying it, and also—as above suggested—a declaration that he 
had made, or caused to be made, due search through the official 
indexes, and that to the best of his knowledge ana belief, no 
similar mark was then upon the register, or if any similar one 
existed he should be required to make reference to the same, 
and show how his mark differed from any one or more in use at 
the time. 

** Of the two copies sent in, one should be signed by the registrar, 
stamped, dated, and with a successive number, these 
numbers being, either cusrent from the beginning, or, as in the 
case of patent specifications, commenced afresh at the beginning of 
each year. This should be returned to the applicant as soon as 
the mark had been entered on the epee in the meantime 
he should receive a certificate that the had been sent in for 











registration. The other copy, simiJarly numbered and dated, 
would be filed by the registrar. 

“The application having been made, a certain time should be 
allowed for objection, six months, to allow time for 
objection on the part of i or residents in the colonies, who 
possessed trade in England. During this time 
the mark would be provisionally protected, und at the end of the 


period it would be secure fiom objection without further proceed- 
ings. It would be the duty of the registrar to publish as widely as 
possible by adverti t the mark chosen, immediately upon the 
application, and at suitable intervals during the six months of 
probation. 

** At the expiration of the provisional protection, the mark 
would te duly entered on the register, unless want of originality 
had been proved to the satisfaction of the registrar, either from 
his own examination, or through the objection of any proprietor 
of a similarmark. In thiscase he would refuse to regi unless 
ordered to do so by the superior court on appeal. In either case he 
should send notice to the applicant that he had registered or had 
refused to register. This might be done by retaining the duplicate 
copy in his keeping, and returning it at the proper time stamped 
and signed, or with notice of refusal statin eause therefor. 
Should the mark be refused registry, it would probably not be de- 
sirable that the fee should be refunded, as the chance of its loss 
would induce applicants to be careful in making searches for them- 
selves, and v9 thus tend to relieve the istration-office of 
very much useless labour. The Act provides that after a period 
of five years has elapsed, the proprietor shall enjoy an indefea- 
sable right. 

“To pass on from the question of immediate publicity to 
another only less important, that of the provisions for public in- 
spection. Since the matter has passed into the hands of the 
Commissioners of Patents, it may safely be assumed that the 
method will be adopted which has so successfully carried out 
with regard to the specifications of mts, and that all docu 
ments of importance will be. pri and published as soon as 
possible, In the case of a trade the document left with the 
registrar might be li simile, with colours if 
necessary, and publi vat-once, Tt is to be hoped that arrange- 
ments will be made by which this can be done from the very 
beginning, and thai the issue of specifications of trade marks may 
be carried on with the same regularity as that of the patent spect- 
fications. These copies would be distributed in the same way as the 
Patent-office publications now are, so that it would be as easy 
to make an accurate scale at Manchester or Birmingham, even at 
New York or Melbourne, as in London. An index of names and 
| a subject matter index would obviously be required, and it is a 
| question whether some attempt should not be made at an index 
| tothe character of the marks themselves. Such is, in outline, a 
| scheme which, I venture to think, would meet most of the require- 
| ments of the case.” 








| Tue Bevrayan Inon Trape.--(From our Correspondent)—This 
| trade exhibits little or no iinprovement ; it may be said, indeed, 
| to be in a precerious condition, A reduction in the price of coal is 
| required to im), ~ove the aspect of affairs. 

The LEEDS FoREMEN ENGINEERS AND DRAUGHTSMEN.—The 
annual dinner of the Leeds Foremen Engineers and Draughtsmen’s 
Association took place at the Great Northern Railway Station Hotel, 
on Saturday last, under the presidency of Mr. I. L. Bell, M.P., 
who was supported by Mr. Tennant, M.P., Mr. Carter, M.P., Mr. 
W. St. J. Wheelhouse, M.P., Mr. Greig—of John Fowler and Co. 

| —-Mr. Kitson, and others. About a hundred aud thirty sat down. 
The gathering was one of the largest and most influential yet held 
under the auspices of the association, which has only been a few 
| years in existence, and which now numbers close on a hundred 
and fifty members. The speech of the evening was made by Mr. 
| Bell, in giving from the chair the toast of “ Prosperity to the 
Association.” He urged among other things that members should 
j devote more time to the reading and preparation of papers, 
declaring that the hours which he had spent in this pursuit had 
been among the happiest of his life, and advising the members not 
| to be too diffident and modest concerning their own powers in this 
| matter. It seems that during last year only two or three papers 
| were read before the association, and even then it was not deemed 
expedient to print and circulate for the benefit of the association 
| ena kindred societies. Mr. Bell rightly sought to induce the 
| members to extend their sphere of usefulness, by applying them- 
| selves more assiduously to the cultivation and application of 
science, and by communicating their individual researches and expe- 
| rience for the benefit of the society at large. In the course of his 
speech, Mr. Bell referred to the pre:ent serious depression in the iron 
trade, which he characterised as calamitous, and to the effect of 
foreign competition. On the latter subject his remarks were so 
| apropos as to be deserving of serious study. He declared that 
| England, as a nation, had several advantages. She had the ad- 
| vantage of occupying an insular position, which enabled her to 
communicate easily with any part of the world. Her size was also 
| a source of strength, because no part of our country was far re- 
| moved from the sea-board, and we had thus easy access to every 
| part of the world. When he (Mr. Bell) was recently in the 
| northern portion of the United States of America, he was much 
struck with the difference in this respect, and the consequent diffi- . 
culties America had to encounter. He had made it his particular 
study and an object in life to compare this country of ours, as an 
iron-making country, in its relative position with that of either 
Europe or America, and although the power they did possess was 
sufficient to enable them to step in and inflict upen usa certain 
amount of annoyance, yet he for one was satisfied that no nationof 
Europe or America could compete with or wrest from us the iron 
and coal trade for any length of time. Belgium, a short time since, 
exported into London two or three thousand tons of iron, and 
those were there re-shipped and sent out to one of our colonies in 
India ; but his consolation in reference to this matter was very 
simple. The total output of Belgian coal was about fourteen mil- 
lions of tons perannum, One year, under Very great pressure, and 
by straining every nerve, they managed to get 15 millionseftens, and 
he did not consider they ‘ual be able to turn out any greater quan- 
| tity for many years te come, at all events not during their lifetime. 
And when we remembered that the consumption of coal for iron pur- 
| poses exceeded 45 millions of tons per year, he wanted to know 








charge, as is now done in the Patent-office, a small fee for inspect- | how Belgium would be able to wrest permanently from us this 


ing original decuments, in order to preserve them, but as every | great trade. The hon. 


Teman concluded by advising his hearers 


dockment of public importance ip that office is printed, and can | to cultivate those branches of science without which, he said, we 


be consulted by anyone who will walk into the Patent-office 
library, this is no hindrance whatever to public searches, On 
this point, however, mere will be said hereafter, 





could not in England carry on the competition which existed aud 
ought to exist between us and the other manufacturing nations of 


' the world, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co,, 5, Unter den Linden. 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 
LEIPSI“.—A. Twrermever, Bookseller. 

NEW YORK —Wi.imer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


In consequence of the General Postal Union, which came into 
operation on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 

Remittance by Post-office Order —Argentine Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, Egypt France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 

Remittance by Bill ia London.—Austria, Buenos Ayres, Ceylon, Chili, via 
Southarapton, France and Algeria, Greece, Ionian Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 


these instructions, 

*,* Ail letters intended for insertion in Tot ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
commun ications. 

J. R. (Havelock-villa).— 7cke out prov. sional protection. 

T. 8. H.—Jn all towns where water can be had from the water companies at 
sufficient pressure, and in su ficient quantities, it is used as a motive power, 
It is obvious that it cannot be so used unless there is a practicatly constant 
supp'y throughout the day at all events. 





TEMPERING POLISHED 
To the Bditor of The Bngweer.) 
Sirx,—Your correspondent’s question as to tempering polished stcel is one 
that has been often asked, and those capable of answering do not reply, for 
the reason that the art is held as a secret. In several establishments in 
. polished steel is tempered, and at the same time coated with 
giver to such an extent as to prevent oxidation, which is most valuable 
when the article is not to be used for cutting puapes or where there is 
The whole secret is in heating and tempering, or cooling, in 
such a manner as to exclude the air. Steel thus prepared and tempered 
may be perfectly plated with nickel; is hard, without danger of 
crumbling ; and will uot ay Me twist under the operation. There are 
many uses to which the plan is now put successfully, and it is, no doubt, 
destined to work a great change for the ter at, u» distant day in the 
treatment of steel in the fire. [ may at another time ask you to publish 
a longer note on this subject, although I have ne other interest than that 

of ‘any other looker-on in steel and its manipulations. M. 
London, Nov. 30th. 

PLAITING BLIND CORDS. 
(To the Bditor of The Engineer.) 

Sirn,—We should be glad to know names and addresses o° makers of 

machinery for plaiting blind cards, &c. R. F. anp Co 

Electric Telegraph Works, Chippenham-mews, 
Harrow-road, London, W. 


SUBSCRIPTIONS. 

Tur Enornrer con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half-yearly (including double number) .. £0 l4s. 6c. 
Yearly (including two double numbers) . . £1 9s. Od 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. HE ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tue Encineer Volume, price 2s. 6d. each 

The folowing Volumes of Tux Encinger can be had, price 18s. each. —Vols 

5, 10, 14, 24, 25, 26, 38. 
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ADVERTISEMENTS. 

o*» The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be vanteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 

caxnor ae | untess Deurveren serone Six o'cLock on 

Tuvaspay Evenine ix nace Ween. 

to advertisements and the publishing department of the 
paper are to be addressed to Publisher, Mr. Leopold Riche; ali 
other letters to be addressed to the Bditor of Tue Enaixerr, 163, Strand. 


MEETINGS NEXT WEEK. 
Institution or Civit Excingers.—Tuesday, December 7th, at 8 p.m. : 
on “ The tic Tr issi of Telegrams.” ‘‘ The 
Intercepting and Outfall Sewers,” by John George Gamble, B. A., 
Assoc. Inst. C.E. 

Society or Enorneers. — Monday, December 6th, at 7.30 p.m: 
Adjourned dis-ussion on Mr. H. W. Pendred’s r on ‘‘ Screw Propellers, 
their Shafts and Fittings.” “An Raguwed | Method of Charging and 
Drawing Gas Retorts,” by Mr. F. W. Hartley. 

Soctery or TeLRoRaPH Enovweuns,—Welnentay, Dec. 8, at 8 pm: 
Annual general meeting; election of president and officers. Paper on 
"| Uetemsound Telegraphs: the London Street Work,” by Charles Fleet- 
Ww 
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THE REGISTRATION OF TRADE MARKS. 

For a number of years past the suggestion that the 
establishment of a registry of trade marks would be pro- 
ductive of good has been the matter of much discussion. 
As far back as 1862 a Select Committee of the House of 
Commons sat to consider the subject of trade marks legis- 
lation, and in that year, as our readers will remember, 
was passed the Merchandise Marks Act, which, with the 
exception of certain statutes relating to cutlery, linen in 
Scotland, and the fraudulent marking of gun barrels, hops, 
and other goods, constituted, up to the present session, the 
only statute law relating to trade marks. Last session, 
however, resulted in the addition to the list of a short Act 
enacting the registry so long previously discussed. We 
gave brief analyses of the Bill from time to time during 
its passage through the Legislature, and we now reproduce, 


on another page, a portion of a paper which was read last 
week, at a meeting of the Society of Arts, by Mr. H. T. 
Wood. This paper, which is, we believe, the first public 
discussion of the new Act, was put forth with the object 
of eliciting expressions of opinion as to the steps to be 
taken to secure the successful working out of the scheme 
provided by the Act. 

The right to the protection which the use of a trade 
mark affords has been recognised from a very early period. 
As far back as the reign of Queen Elizabeth a case was 
decided, wherein one clothier successfully brought an action 
against another for having fraudulently adopted the mark 
used by the plaintiff to denote cloth of his own manufac- 
ture. The right is not like that which has been accorded 
to patentees and authors ; it is not a monopoly, which, to 
some extent, patent-right and copyright resemble. It 
imposes no restrictions whatever upon the manufacture by 
anyone, of the particular kind of goods to which the trade 
mark may be attached ; it merely secures the one maker 
who properly uses it the honest sale of his own goods. 
In other words, it simply prevents one man from selling 
his goods as the goods of another, and thereby imposing 
upon the buyer. It is a natural outcome of the law, which 
refuses to recognise in any one a right to commit a fraud. 
[t is important that the clear distinction between the pro- 
tection afforded by the use of a trade mark and the rights 
which accrue a & Letters Patent or Registration at 
Stationers’ Hall, should be borne in mind, otherwise, in 
considering the effect of the Act of 1875, there may be a 
tendency to regard the trade mark as an artificial creation, 
and ‘adepeniiont of the broad principles of law which 
have been acted upon for centuries, and which really 
are the foundation—and the only foundation—for the 
right to protection. The present Act is not intended 
to abrogate the smallest part of any one of these 
principles ; it was passed as supplemental merely— 
as affording a ready means for procuring that evidence 
of ownership or user, without which legal proceed- 
ings, having for their object the recovery of damages 
or the procuring of an injunction, cannot be sustained. 
The Act is framed to establish registration of rights 
already created by natural course of law. Whether the 
step which the Legislature has taken is a judicious step, or 
the reverse, is at present a matter of opinion. But what- 
ever may be said in res of the principle of registration, 
there can be no doubt that the step isa serious one. Its 
suecess has yet to be established, but since the step is taken 
it cannot now be retraced without the greatest difficulty and 
confusion. 

In this country there has been but little precedent for 
the practice which is now to be established. tt we except 
the regulation of Sheffield Cutler’s marks, we have nothing 
but the few trade marks registered as literary works at 
Stationers’ Hall, or as designs in the Designs-office, and 
what perhaps may be classed with them —the Government 
stamp issued in respect of so-called “ patent medicines.” 
The Sheffield registry has been in existence since the time 
of James I., but its practice is probably too limited to 
afford much assistance in forming any satisfactory prognos- 
tication as to the chance of success of the general scheme. 
In this registry marks are only granted to members of the 
Sheftield Corporate trades, of which there are now seven, 
but not one-half of the manufacturers we believe belong to 
those trades, and it is not compulsory upon a manufacturer 
to have a registered mark. The class of goods also to which 
the mark is applied is limited, and as a consequence of the 
nature of the goods, there must be a general resemblance 
between the marks as to style, so that the duty of keeping 
the register is easy, and the chance of infringement remote. 
The marks are all produced by a steel stamp; the impres- 
sion preserved in the register in Cutler's Hall is pro- 
duced from the stamp itself, blackened in the flame 


of a candle. A Sheffield mark also carries with it 
certain proprietory rights, such as of assignment 


and bequest; but when it has once fallen in it may be re- 
granted, though only after notice by the Cutler’s Company 
of their intention to do so. All the privileges of the 
Sheffield Corporation are preserved by the present Act, 
which also provides for mutual protection—if the expres- 
sion is permissible—between the national Registry of 
Trade Marks and the corporate Registry in Hallamshire. 
Abroad the principle of registration has been regarded 
more favourably. It is in force in France, Germany, 
Spain, Austria, and the United States, Brazil, and, 
theoretically, in Turkey. In the United States, where, as 
might be expected, the largest business in this way is 
done, the number registered has never reached a thousand 
in any one year. 

The new Act directs that a register of trade marks shall 
be established under the control of the Patent Commis- 
sioners, and after the Ist of July next no person will be 
able to institute any proceedings in respect of his trade 
mark unless that mark is entered upon the register. A 
mark will not be registered except as belonging to parti- 
cular goods or classes of goods, and when registe ma. 
be transmitted only in connection with the goodwill of the 
business concerned in such particular s or classes of 
goods, and will be determinable with such goodwill, but 
subject to this, registration of a trade mark is to be 
deemed equivalent to public use of such mark. The regis- 
tration of a person as first proprietor of a mark is to be 
prima facie evidence of his right to its exclusive use, 
and after five years’ registration the registered owner 
is to receive an indefeasible title, or, as the Act puts 
it, that time shall “be conclusive evidence of his right 
to the exclusive use of such trade mark, subject 
to the provisions of this Act as to its connection with 
the goodwill of a business.” The Act further provides 
means for removing the name of a person improperly on 
the register in respect of a mark, that is “ not for the time 
being entitled to the exclusive use of a trade mark in 
accordance with this Act, or otherwise in accordance with 
law.” It also supplies means for deciding between con- 
tending applicants and for ap to a superior court, or 
for the trial of issues. From these provisions, the effect of 





which we have briefly stated, it would appear that the 
rule of law that the use of a trade mark can only be 


protected where it exists in respect of an actually existing 
manufacture,or of goods already made, is still to be carefully 
observed asever. Indeed,though Mr. Wood assumes the con- 
trary, it could hardly be otherwise, and the enactment that 
“registration of atrade mark shall be deemed to be equivalent 
to public use of such mark,” must not be taken to mean 
that, by registering a mark in of a particular 
class of goods which the person registering intends by and 
bye to manufacture, the property in that mark is thereby 
established. If the existence of a mark is to depend, as it 
| always has depended, upon the goodwill of the business it 
| protects, there could be no existence in the suppositive 
| case we have put, because the manufacture not having 
been commenced, cannot be a subject of goodwill. But 
| 





then this difficulty arises: If a mark is dependent upon 
| goodwill, that is, upon the existence or currency of the 
manufacture, and cannot exist without it, it ceases to be a 
| matter for protection with the determination of the 
particular business. In such a case the mark on the 
register would legally be open to adoption by any 
one who chose to take it. But how would the 
Registrar know this? How would he become con- 
| scious of the fact that the registered owner had ceased 
to have any property in it at all! It is not easy to explain 
the true construction of the second section—that which 
provides that “subject as aforesaid,” that is, to the exist- 
ence of goodwill and class of goods—* registration of a 
trade mark shall be deemed to be equivalent to public use 
of such mark.” It cannot mean that the mere production 
of the register shall be sufficient to prove the owner’s right 
to the mark by user, for the mark is to be determinable 
with gocdwill, and goodwill is for this purpose practically 
synonymous with the user, which has to be proved. It 
surely would be impossible for a registered owner of a 
mark, which had never been really put into use by such 
owner, to prevent another and unregistered person using the 
same mark with bond fides, and proving that the registered 
owner had never carried on business with his mark. The 
registration in that case could prove no public use ; indeed, 
it seems to us to be clear that, except in those cases per- 
haps where the title to the mark is indefeasible by statute, 
the necessity for legal proof of useris not at all diminished by 
the present Act; and even in the case of an indefeasible 
title, it would appear that the manufacture must be shown 
to be in oj ion, otherwise the title would be delusive. 
The Act defines what shall be the subject of 
registration under its ‘provisions. A trade mark is to con- 
sist of one or more of ‘the following particulars, that is to 
say :—“ A name of an individual or firm printed, impressed, 
or woven in some varticular and distinctive manner ; or a 
written signature, or copy of a written signature, of an 
individual or firm; or a distinctive device, mark, heading, 
label, or ticket.” There may be added to any one or more 
of the above particulars any letters, words, or figures, or 
combinations of such; and “any special and distinctive 
word or words, or combination of figures or letters, used 
as a trade mark before the passing of the Act, may be 
registered as such under the Act.” The Registrar will not 
be allowed, except by special leave of the court, to register 
similar marks in respect of similar goods, nor to register, 
in combination with any marks, words which may be 
calculated to deceive, or may be otherwise improper, or be 
publici juris. The definition of a trade mark given above 
is not nearly so comprehensive as that contained in the Act 
of 1862, and it would appear to be open to question whether 
it has been sufficiently widely extended. There are many 
methods of marking or indicating goods now employed by 
manufacturers, which cannot, apparently, be made the 
subject of registration. If a man rely upon some particular 
method of packing his goods, or use some peculiarly 
shaped bottle or case—all very usual resources—it seems that 
he cannot register his mark, for, unless the words “ device ” 
or “mark” can be strained to take in such, there is no part 
of the definition under which it could be classed. The 
advantage he gains by its use may be as great, and it is 
often greater, than any which would accrue to him through 
the use of a label, and the former is as much a trade mark 
as the latter in every sense. But he cannot register the 
one, though he may the other. A manufacturer may put 
up a liqueur in a bottle of singular shape and attach his 
seal, capsule, or label thereto. He will be unable to 
register the bottle, though he may the label or 
seal. Yet in all probability his liqueur is known better 
by the bottle than anything else. Many other cases will 
suggest themselves to a thoughtful reader. No doubt the 
difficulty of deciding what shall and what shall not be 
registered is enormous. Matters which are now decided by 
trial of individual cases, upon the merits of each and when 
the need only arises, will now be thrust in crowds upon the 
Registrar and the courts for decision at the earliest possible 
stage, and when, perhaps, if left alone, the need would never 
arise for trouble at all. The registrar, we fear, will often be 
placed in positions of considerable difficulty. He will have to 
exercise quasi-judicial functions; his office will probably be 
akin to that of a chief clerk in Chancery. It is true 
he may submit cases to a superior court, and there is also 
appeal from him; but he must nevertheless obviously 
refrain from meme, Paver whenever they can by proper 
care and judgment be decided in his chambers. He will 
also have to satisfy himself by search that a proposed mark 
has not been registered, or that it will not interfere or be 
likely to interfere with a previously registered mark; and 
in this duty he will have to fulfil the double function of 
judge and jury. It is clear the search must be under his 
control. It cannot be thrown upon the applicant, for there 
can be no — means of ascertaining whether it has 
been properly conducted. A statutory declaration, as sug- 
peared by Mr. Wood, affirming to the fact and quality of 
the search, would not be sufficient, for no standard of 
quality could be fixed for all declarants. 
On the whole it would seem to be very doubtful whether 
pace of trade marks is a itive advantage. Mr. 
ood himself does not seem to make out a strong case for its 
necessity. That it is surrounded by difficulties nobody 
acquainted with the subject will deny. It is:urged in its 
favour that the existence of the registryin England will 
facilitate registration and legal p ings abroad, But 
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surely this advantage 'is somewhat imaginary. If, as we 
have shown, the mere existence on the register cf a 
mark be no conclusive evidence of ownership, how 
can authorities, judicial or otherwise, abroad, where 
it must be presumed that ordinary rules of evidence 
must prevail, accept a certificate of registration here as 
anything like sufficient evidence? Registration is not, 
and, so long as men are not infallible, and the law of trade 
marks exists as it does, cannot be a guarantee of originality 
of mark. Registration will not necessarily prevent, or 
even hinder, imitation. The Sheffield cutlers will be no 
better protected against their German imitators than they 
were before, and so with other trades. However, the step 
is taken, and we cannot go back, and it only remains to do 
the best we can to make our Act as satisfactory as may be. 
The rules, for which the Lord Chancellor is made responsi- 
ble, are not yet issued. Until they are accessible it is 
impossible further to discuss the probable working of the 
Act; but it would certainly seem to be advisable for all 
owners of existing marks to procure their registration at 
an early date after the opening of the registry on the 
Ist January next, although, when they are on the register 
their owners will not be wise if they do not keep a watchful 
-” ontheadvertised applications, for it must be remembered 
that it is always easier to prevent registration than to pro- 
cure subsequent amendment of the register. 


CORONERS’ JURIES AND BOILER ®XPLOSIONS. 

Great Brirain is the only civilised nation of any 
importance in which steam boilers can be used without 
Government interference. We have recently published, in 
a very complete form, the French, German, and Austrian 
laws on the working of steam boilers, and we have been 
indebted to a correspondent for a statement of the regula- 
tions under which boilers are used in New York. In 
Great Britain almost the only legislative enactment bear- 
ing on the subject directly is one which forbids the erec- 
tion of a steam engine within 25 yards of a highway, 
unless a wall or screen intervenes. In practice any kind 
of boiler may be used with impunity, however imperfect, 
unless some one directly interested takes some rather 
troublesome legal proceedings to prevent a boiler being 
worked which may endanger neighbouring property if it 
explodes. We need hardly say that interference of this 
kind is extremely rare. The practical result of this liberty 
of action is, that boilers of a very wretched character are 
worked day after day within an inch of their lives; and 
that explosions of a most disastrous nature are of almost 
weekly—we might say daily—occurrence. It is, we think, 
obvious that legislation which permits dangerous boilers 
to be worked is, to say the least, defective. In theory it | 
will be understood, however, that the law is perfect. If it | 
can be proved that a man knowingly is guilty of negli- | 
gence which results in the injury or loss of life of 
a fellow creature, he can be sued for damages, or 
even prosecuted for manslaughter. A case in point is 
afforded by the relations of railway companies and thie 
public. If a railway accident can be shown to have 
resulted from negligence on the part of a railway company 
or their servants, the company must pay heavy pecuniary 
laims by way of compensation. Such payments are con- 
tantly being made. They constitute, indeed, a considerable 
regular charge on the profits of certain companies. Pre- 
cisely the same kind of remedy is nominally open to any 
one who sustains injury by the explosion of a boiler; but in 
practice the remedy is never resorted to, the great diffi- 
culty in the way being that coroners’ juries invariably 
bring in a verdict of accidental death. We can scarcely 
call to mind a single exception to this rule. To such a} 
verdict undue importance is always attached by the public, | 
and it is no doubt partly from this cause that no actions 
for compensation are ever brought against the owners of 
steam boilers. We suppose that the reformation of coroners’ 
juries in this respect may be regarded as hopeless; but so 
long as the task of throwing responsibility on the user of 
a dangerous steam boiler rests with them, dangerous boilers 
will be used, and to effect any change for the better it is 
essential that verdicts of this kind should be disregarded, 
when there is even a strong presumption that they are not 
justified by facts. This may be deemed subversive of jus- 
tice, but the fact is that an abuse has existed for many 
years which is totally opposed to every principle of justice, 
and strong measures must be taken to get rid of it. It is | 
practically of little use to assure the public that the ver- 
dict of a coroner’s jury will have no effect on subsequent | 
proceedings for compensation, so long as those injured are | 
for the most part poor men, ill able at the best to risk the | 
chances of a trial, and certain to be deterred from invoking 
the aid of the law if they know that one jury has already | 
decided in favour of the individual they propose to sue. 

There are two distinct directions which the law may 
take to diminish the nwaber of boiler explosions. The 
first is to assume that whenever a boiler bursts the catas- 
trophe results from negligence on the part of the owner, 
poe instead of throwing on the parties injured or their 
friends the onus of proving that the boiler was in a dan- 
gerous condition or improperly worked, the owners of the 
boiler should be compelled to prove that the presumption 
that the boiJer was unsafe was not grounded on facts. It 
should further be ruled that no owner of a steam boiler 
might plead ignorance of its condition or mode of working. 
If a man employs a dangerous agent, it is his business to 
make himself acquainted with the condition of that agent. 
Indeed, the plea of ignorance in the present day is absurd, 
when competent boiler inspectors are to be found in every 
town who at a very small outlay will say whether a boiler 
is or is not safe at a given pressure. The second class of 
remedy lies in preventing dangerous boilers from being 
worked under any conditions. 4 some respects the New 
York law is admirable, and by no means so vexatious as 
those of France, Germany, or Austria, We shall not 
attempt to point out here how the Government can interfere 
most effectually, and with least trouble to steam users, We 
do maintain that, although opposition is certain to be 
offered to any bill for regulating the working of steam | 
boilers, the passage of some law which tends to or a 
stop to the reckless use of boilers in a dangerous condition | 








| tion possible. 


| significant that other nations are making such strides as render 
| them capable of supplying their own wants in iron and steel to 


is imperatively required; and we venture to hope that 
the subject will be fully discussed during the next session 
of Parliament. 

A great deal of good might be done by enactments which 
extended no further than the sale of second-hand boilers. 
A very large proportion of all the explosions which occur 
in this kingdom result from the use of old worn-out boilevs, 
patched up and sold generally by machinery brokers. They 
are bought cheap, and sales are forced. As an example of 
the mischief that is done in this way, we may cite one case 
whichcame not longsince underourown notice among many. 
A manufacturer, who knew nothing about boilers, extended 
his premises, and found himself short of steam. He 
applied to different machinery brokers, and at last found a 
Cornish double-flued boiler, Sft. in diameter and 35ft. long, 
with two 3ft. Sin. flues ; the shell was originally gin. thick 
full ; the flues were the same, and were without strengthen- 
ing rings. This boiler had been worked for twelve years, 
and was then removed. Two or three new plates were put 
in the bottom, and one new crown plate was put in ; a good 
deal of patching and caulking was also effected, but no 
new stays or other means of making the boiler stronger 

yas adopted. The collapsing pressure of the flues was 
75 1b. when they were new. At the time we speak of they 
could could hardly sustain 601b., we imagine. The boiler 
had worked at a pressure of 201b., which was, our 
readers will agree with us, quite too close to the 
limit of safety. Will it be believed that the broker 
to whom this boiler belonged insisted that in was 
quite safe for 40lb.! and that it was with the utmost 
difficulty that an engineer, a friend of the manufac- 
turer who proposed to purchase the boiler, succeeded in 
preventing him from buying the boiler and putting it to 
work at 40 1b. The remedy for such dealing as this con- 
sists in compelling every one who sells a second-hand 
boiler to supply, under a heavy penalty, the purchaser 
with a report drawn up by a competent inspector, stating 
at what pressure it may be safely worked. ‘The immediate 
effect would be probably to ruin the trade in bad second- 
hand boilers—a most desirable result. It may be argued 
that the purchaser is quite competent to take care of him- 
self, and that it is not the fault of the seller if the boiler is 
used improperly. Recent events prove that this theory is 
not borne out in practice; second-hand boilers are con- 
tinually exploding. The persuasive eloquence of a broker, 





backed up by the smali sum he asks for his goods, prove 
too much for the strength of mind of even competent pur- 
chasers ; while dozens of boilers are sold every year solely 
on the strength of the statements of dishonest or ignorant 
brokers. We do not for a moment mean to assert that 
good second-hand boilers may not be had, any more than 
we would affirm that men of the utmost integrity never 
act as machinery brokers; but to such men the rule we 
suggest would prove no hardship, it would only be a terror 
to evil-doers. We are not blind to the fact that objections 
may be raised to all Government interference with steam 
boilers—objections of the same character as those urged 
against laws enforcing the fencing of machinery and regu- 
lating the hours of labour in factories. It is certain, how- 
ever, that manufacturers have survived these, and that so 
long as the questions connected with boiler explos‘ons are | 
left to the mercy of coroners’ juries, those juries will never 
lack employment in our manufacturing districts. 


A SINGULAR ANNOUNCEMENT, 


In a recent impression we announced that the term of the 
Letters-Patent granted to Messrs. Donisthorpe, Firth, and Ridley 
in 1861 (No. 2977) had been extended for seven years. The 
Letters-Patent were granted in the usual form, that is to say, the 
privileges thereby conceded were to be confined to “the United 
Kingdom of Great Britain and Ireland, the Channel Islands, and 
the Isle of Man,” but, singularly enough, the London ('azette of 
last Tuesday announces that her Majesty has been pleazed to 
grant to Messrs. Firth and North a prolongation for the term of 
seven years of the above-mnentioned Letters-Patent, “ such Letters- 
Patent having been originally granted to George Edmund Donis- 
thorpe and William Firth, of Leeds, in the county of York, mer- 
chants, and Robert Ridley, of Leeds aforesaid, engineer, and 
bearing date the 26th day of November, 1861, for the United 
Kingdom of Great Britain and Ireland, the Channel Islands, the 
Isle of Man, and all her Majesty’s colonies and plantations 
abroad.” The (razette’s notice must mean that the original 
Letters-Patent were granted for the colonies and plantations | 
abroad—which is not the fact—and not that the prolonged term | 
is to extend to all these places, which is the only other construc 
The official announcement is at least curious. 


METALLURGISTS AND ENGINEERS. 

Tue Association of Foremen Engineers of Leeds had four 
members of Parliament with them at their annual dinner, at 
Leeds, on Saturday night ; and Mr. Isaac Lowthian Bell was 
that one of the four who was the chairman. The Leeds foremen 
were privileged. As was to have been expected, Mr. Bell did 
not fail, at this particular juncture in the history of the iron 
and steel trade, to notice the competition of foreign iron-making 
districts, and to express his views upon its permanent signifi- 
cance upon the country. He admitted that Belgium and other 
countries were actively at work trying to oust us from certain of 
our markets ; and he admitted that in a vessel owned by a 
friend of his there had just been sent from Londen to India 
from 2000 to 3000 tons of ship plates, which had been forwarded 
from Belgium for the purpose. But his consolation, he said, 
was a simple one. The total output of coal in the kingdom ot 
Belgium was fourteen million tons per annum, increased to nearly 
fifteen millions during the so-called coal famine ; whereas, the 
coal raised in Great Britain for iron purposes alone amounted to 
no less than forty-five millions of tons per annum. In the face 
of such facts, inquired Mr. Bell, would those gentlemen who 
were “constantly croaking and groaning about the decadence of 
the English iron trade point out how Belgium, or any similar 
country, could permanently wrest from us our hold of the iron 
trade?’ We share Mr.Bell’s conclusions when he expresses his 
opinion that England will continue for many future ages to retain 
its hold upon the iron trade of the world. It is, nevertheless, 


a greater extent than heretofore ; and that they are, at the same 
time, making their activity felt in markets which we have 
hitherto almost exclusively served. Of this Tue Exernrer has 
supplied ample illustrations. Mr. Tennant, M.P., was quite 
right when, at the same meeting, he said that one of the remedies 





for that from which the iron trade of England was now suffer- 
ing was “ by increased economy, and greater improvement in our 
mechanical appliances, sti]l to set the world at defiance, and 
leave rivals at a distance, in competing with us.” At the same 
meeting Mr. J. Kitson, jun., after paying a merited compliment 
to Mr. Bell, in saying that that gentleman had, by his invention, 
taught his fellow ironmasters in Cleveland to make their two 
million tons per annum at a reduced cost in fuel of 3 ewt. per ton, 
claimed that the men of Leeds were doing something which 
merited notice. So few, he pointed out, were the natural 
advantages of their district, that they had to go a depth of at 
least 200 yards to extract a bed of coal which varied from 20in. 
to only 22in. Yet they could make “a bit of good iron, which 
was well treated by their foremen engineers and those under 
them.” Mr. Bell is right, Mr. Tennant is right, Mr. Kitson is 
right—there was never a time when greater progress was being 
made by our rivals, nor ever a time when there was more press. 
ing need that metallurgists and engineers should combine their 
powers to uphold the position to which, as an ironmaking 
nation, we have attained. This done, and “our proud 
supremacy” will be maintained ; but without energy all our 
immense advantages will not save us from slow, but sure, decay, 
It is, therefore, with peculiar satisfaction we record a gathering 
where foremost metallurgists and ironmasters assembled with 
foremen engineers, and interchanged views which were more 
than vapid postprandial utterances, or a mere senseless display of 
spreadeagleism. 
IRONMASTERS AND THEIR MEN, 

NorwiTHsTaNDING their extreme poverty, which compels them 
to live upon the charity of the public, the Northern ironworkers 
would appear to be willing thus to drag out a lingering existence 
during the next two months rather than work at a reduction of 
15 per cent. upon their present scale of remuneration. This 
would seem to be the explanation of the way in which—after similar 
offers had been so treated by other men—thore in the service of 
Messrs. Bolekow and Vaughan received the terms offered to them 
by the directors of the company to whom they appealed for 
eleemosynary aid, and who, to find them honest bread, offered to 
employ them upon stock orders if they would conrent to receive 
7s. 6d. instead of 9s. per ton for puddling. Of course, their 
refusal was explained by their expressed fear that if they should 
accept the offer they would thereby risk the observance of the 
principle of arbitration, under which 9s. has been awarded them 
up to January 18. But do they think that their employers are 
likely to perpetuate such a method of adjusting wages if the 
men insist upon drawing the hard and fast line here indicated / 
If they wish to uphold the custom, we would advise them to 
show their employers that the principle is capable of some flexi- 
bilit; when occasion needs it. Meanwhile there is information 
from South Staffordshire that there has just been an accession 
of 700 ironworkers to the union ranks, and that as a conse- 
quence it has been determined by the chief unionist officials to 
take steps to reform the Iron Trade Conciliation Board in that 
district. How far the puddlers and millmen are acting together 
is not clear. There is some reason to conclude that history is 
repeating itself, and that the district is about to again see an 
organisation of millmen and an organisation of puddlers, each 
acting separately—certainly in the management of their indivi- 
dual societies. But ifthis should be the case, we see no reason 
why they should not attempt to act together upon the Concilia- 
tion Board, though it does not always happen that the interests 
of each can be regarded as precisely identical; and it was this 
want of close identity which perhaps contributed most to the 
breaking up of the former board. All consumers of iron are 
interested in the continuance of arrangements by which the re- 


| quirements of the market may be met without those disrup- 


tions which have been only too common, and as mischievous as 
common. 





EUGENE SCHNEIDER. 

France has just lost a man whom she could ill spare. M. 
E, Schneider died of congestion of the brain at his residence 
in the Rue Boudreau, Paris, on Sunday, the 27th of 
November. M. Schneider was born at Nancy in the year 
1805. Of his earlier career not much is minutely known 
in this country, but about 1830 he was in the position of 
an ironmaster, and comparatively wealthy. His brother, 
M. A. Schneider, was a banker, und therefore possessed of 
considerable capital. They were men of indomitable 
energy and great resource, and from a comparatively early 
period in his life M. E. Schneider became impressed with 
the desirability of embarking in some of the great engi- 
neering speculations which had already given fortune and 
fame to not a few Englishmen. In 1782 there had been 
established an ironworks at Creusot, where it was proposed 
to work the then novel Williams-Wilkinson process of 
making iron with coke. The place had a comparatively 
small beginning, and passed through many vicissitudes. 
In 1838 it was purchased by the brothers Schneider, and 
under their management it rapidly became not only the 
largest establishment of the kind in France, but one of the 
largest in the world. In Tue Enarnerr for February 1, 
1867, will be found a full description of the Creusot 
Works, which we shall not attempt to reproduce here. At 
one period Messrs. Schneider gave employment to over 
10,000 hands in their collieries, ironworks, and engine 
factories, and as far back as 1844—tbat is to say, in the 
short period of six years after Creusot came into their pos- 
session—no fewer than 3000 men were employed, In 1845 
M. A. Schneider met with an accident which resulted in 
his death. His brother mourned his loss, but he did not 
pause in his endeavours to make Creusot celebrated all 
over the world. It is said that one of the proudest 
moments in his life was that in which he received an 
order from the Great Eastern Railway Company to 
supply pe | locomotives. These were fast passenger 
engines with outside cylinders. Several were delivered 
in England in 1865—but we believe that the whole 
order was not completed because of the unfortunate 
financial position of the Great Eastern Railway—and 
are still employed in working the passenger traflic of 
the line. Upon the whole, they have proved sound 
and serviceable engines, although in several respects 
they were not equal in finish or material to English-built 
locomotives by the best makers. A good deal of interest 
was created both in France aitd England by the transac- 
tion, and deductions drawn from it at the time which 
have not been justified by subsequent events. The fact 
was that M. Schneider was able not only to underbid 
English competitors for the order, but that he was able to 
guarantee delivery in less time than any Bnglish firm, 
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So far as we are aware, Creusot never turned out any 
engines for England but those, , 

One of the most interesting episodes in M. Schneider's 
life as an engineer was a dispute which arose between his 
firm and Mr. Nasmyth as to which was the inventor of the 
steam hammer. 
well-worn controversy here. We believe that the facts are 
that in 1842 or thereabouts Mr. Nasmyth visited Creusot, 
and saw there a somewhat clumsy arrangement for forging 
iron by steam power. Whether the idea of doing some- 


thing of the same kind did or did not then arise in his 


— 


We do not propose to revive an old and | 


mind for the first time we shall not attempt to say. In | 


1842, on the 19th of April, a patent was secured in Eng- 
land for the Schneider hammer, and on the 9th of June 
in the same year Mr. Nasmyth took out his patent. 
Creusot hammer was so crude 
Nasmyth hammer that little more was heard of it, the 
English invention becoming rapidly gaa It may be 
worth while to add that neither Mr. Nasmyth, nor M. 
Schneider, nor any of the employés of the latter can be said 
to have invented the steam hammer. That sprang from 
the prolific brain of James Watt, who described and illus- 
trated a hammer worked by steam in a patent dated 1784. 

A man of M. Schneider’s abilities and ambition was 
unlikely to remain in private life. 


The | 


as ee with the | 


Early impressed with | 





the conviction—rightly or wrongly—that it was only when | 


France was ruled by an emperor that her people could be 


free from the toils of the demon of unrest, he joined the | 


cause of the late Emperor Napoleon the Third, and use | 
all his not trifling influence to make the Emperor’s seat on 
the throne of France firm and enduring. The Emperor 
was not ungrateful. Elected in 1845 to the Chamber of 
Deputies, and to the Council-General of Saone-et-Loire for 


the canton of Mont Cenis, he became in 1851 Minister of | 


Commerce and Agriculture. Thus trained for a public 
life, after the coup d'état he was elected, as a Government 
member, to the Corps Législatif, of which he ultimately 
became one of the vice-presidents. In 1865 he several 
times took the place of the Duc de Morny as president, 
and from 1867 he always filled that post. M. Schneider 
was elected in 1845 member of the General Council of 
Manufacturers, and was also at one time a governor of the 
tank of France, and president of the Société Générale. 

It will be seen that M. Schneider played no insignificant 
part in the political history of France. But it is hardly for 
this reason that his name will be remembered among his 
countrymen; and the great reputation which he bore 
among the men of other nations is based on a totally 
different aspect of his life. M. Schneider, ably assisted for 
years by his brother, was one of the very first to prove that 
France could compete successfully with England in the 
manufacture not alone of iron, but of almost every article 
into the construction of which iron largely enters. The 
reputation of Creusot—or more strictly, of M. Schneider's 
shops at Chfilons—for iron bridge work, still stands almost 
unrivalled. As examples of the operations of the firm in 
this direction, we may cite the great Fribourg Viaduct, the 
sridge of St. Just in the Ardeche, the Viaduct of St. Ger- 
main des Fosses and the wonderful El-Cinca Bridge in 
Spain, which spans a ravine 245ft. wide at an elevation 
of 115ft. above the torrent which roars below. M. 
Schneider appeared to possess the rare facility of gathering 
able minds around him, and his powers of organisation 
being almost unlimited, he was enabled to undertake 
structural operations of a magnitude which would have 
deterred smaller firms under less energetic management. 
The confidence which existed between M. Schneider and 
many of the great civil engineers of France was mutual 
and well-founded. What the one could design the other 
could construct, and the latitude thus allowed to the 
designers no doubt contributed largely to the production 
of important works. 

The great benefit conferred on a nation by such men as 
Schneider lies in the power which they possess of con- 
vincing their fellow-countrymen that they can, if they 
please, become wealthy by developing the resources stored 
in the earth beneath them. Half a dozen men of the 
Schneider type would suffice to establish a great iron trade 
in the wilds of Africa if only coal and ore were to be had. 
Again, M. Schneider loved peabé because it meant 
prosperity. We do not assert that he ever held the 
doctrines of the peace-at-any-price party, hut he hated the 
spirit of revolution, continually seeking rest and finding 
none, which is fatal to the operations of capital. In 
France there is now—there always has n—too much 
inquietude and uncertainty concerning the future to 
permit capital to do its best. 
was one of those who are content to put up with certain 
evils rather than lose possible good in the pursuit of 
uncertain blessings, that France can ill spare him. In 
Creusot, however, he has left behind hima memorial of the 
excellence of his policy, the soundness of his opinions, and 
the accuracy of his conclusions, which will not be easily 
overlooked. France is not without men competent to 
follow in M. Schneider's footsteps; and it is in such men 
her best hope lies of attaining once more that dignified 
national position which she is no doubt entitled to enjoy. 


PRIVATE BILLS OF THE COMING SESSION. 

TursDay last was the last day, and 8 p.m. the last hour, at 
which plans, sections, and books of reference could be lodged, in 
conformity with the Standing Orders of Parliament, in the pri- 
vate bill offices of the Houses, at the Board of Trade, and in 
other public offices. It was recently supposed that the coming 
session would be unusually light, and that the bills introduced 
would be few, and for comparatively unimportant objects. This 
has not turned out to be the fact. For 1875 there were 223 
sets of documents lodged for the session of 1876. There are 
238 for next session, including plans for a new line to Brighton, 
with running powers over all the principal companies. A retro- 
spect touching the numbers of plans deposited in a series of 
years may interest our readers. In 1846 there were 821 plans 
lodged ; in 1847 there were 368, the misgiving having then set 
in; in 1848 the number was reduced to 107 ; and in 1849, the 
crash having fully come, the number sank to 54. In 1850 the 
plans lodged were 62; in 1855 there were 163 sets; in 1860 
there were 232 ; in 1865 there were 463 ; and in 1867 only 179. 


| that being the last day for the purpose :— 





It is because M. Schneider | 
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DRAINAGE WORKS IN HOLLAND. 


(For description see page 388.) 
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In 1870 there were 140 ; and in 1871 225, when the provisional | Powers), 
From that year there is | Railway (Various Powers), London, Chatham, and Dover Railway, 
The bills, or | London and Tilbury, Dartford and Kent Coast Junction Railway, 


order system had come into operation. 
nothing special to notice about the numbers, 





Littlehampton Water, London and South-Western 


plans rather, for the coming session, may be classified as 92 rail- | Leven Harbour, Llandudno Improvement, Liverpool Tramways, 
ways, 78 miscellaneous, 62 by provisional orders, and 6 tram- | London and Southwark Arcade Bridges, Llandudno Water and 


ways. 


| Gas, London, Windsor, and Ascot Railway, London and Blackwall 


The following :s a complete list of the plans and sections in | Railway. 
| connection with schemes, to be brought before Parliament in the | 


Monmouthshire Railway and Canal Company, Midland Rail- 


| next session, deposited at the private bill office on November 20, | way (New Works, &c.), Mersey Docks and Harbour Board, Me- 
| tropolitan Inner Circle Completion Railway Company, Mersey 


Alexandra Palace Railway; Alexandra (Newport) Dock | Railway, Midland Counties and Shannon Junction Railway, 


Company. 

Bolton-le-Sands, Warton and Silverdale Reclamation ; Bolton 
Junction Railway, Browhills and Aldridge Railway, Bristol Joint | 
Station, Banburyand Cheltenham Direct Railway, Braceborough 
Water, Bideford and Westward Ho Light Railway, Burntisland | 
Burgh, Bristol United Gas Light and Coke Company, Burry | 
Port and North-Western Junction Railway, Blackrod Gas, Black- 
rod Local Board (Waterworks), Broadstairs Promenade Pier, 
Bow-street Police Court, Burntisland Direct Mineral Railway, 
Bundoran and Sligo Railway, Barnsley Union Rural Sanitary 
Authority, Burnham Tidal Harbour, and Blyth Valley Railway. 

Chichester and Midhurst Railway, Camelford, Altarnum and 
Launceston Railway, Chesterfield Waterworks and Gas Light 
Company, Campbeltown Burgh and Harbour, Cleveland Water- 
works, Clackton-on-Sea Railway, Congleton Water, Cardiff Union 
Dock and Railway, Charnwood Forest Railway, Caterham and 
Godstone Valley Railway, Central Norfolk Light Railway, Cleator 
and Workington Junction Railway, Caledonian Railway (Grange- 
mouth Harbour), Caledonian Railway (Additional Powers). 

Dublin Port and Docks Board, Duston Minerals and North- 
ampton and Gayton Junction Railway, Dunfermline Water, 


Dewsbury and Heckmondwike Waterworks, Dublin South City | 


Market, Dudley and Oldbury Junction Railway. 

Ely, Haddenham, and Sutton Railway, Erwood Bridge, East 
Cornwall Mineral Railway, Edinburgh Improvement, Edinburgh 
and District Water, East Norfolk Railway, East London Ferry 
Roads and Tramways, East London Railway. 

Folkestone Gas, Furness Railway, Freshfield Pier and Railway, 
Forth South Foreshore Reclamation, Felixstowe Railway and 
Pier (New Works and Additional Powers). 

Great Yarmouth and Stalham (Light) Railway, Gersedda Junc- 
tion and Portmadoc Railway, Glasgow and South-Western 
Railway, Golden Valley Railway, Great Southern and Western 
Railway, Galashiels Municipal Fxtension Police and Water, Great 
Western Railway, Greencastle and Kilkeel Railway and Pier, Gas 
Light and Coke Company, Glasgow (City) Union Railway, Great 
Eastern Railway, Glasgow and Kilmarnock Joint Line and Cale- 
donian Railway, Great Northern Railway. 

Huddersfield Waterworks and Improvement, Halifax Water and 
Gas Extension, Halesowen and Bromsgrove Branch Railway, 
Hornsea Pier, Hounslow and Metropolitan Railway. 

Ipswich Docks. 

Kilsyth and Falkirk Railway, Kilwick Parish Gas. 

Lancaster Water and Improvement, Leicester Improvement, 
Lynn and Fakenham Railway, Leigh and Hindley Local Board, 
London, Brighton, and South Coast Railway (Various Powers), 
London, Brighton, and South Coast and Tunbridge-wells and East- 
bourne Railway Companies, Lancashire and Yorkshire Railway, 
London and North-Western Railway (New Lines and Additional 


| Manchester Post Office, Metropolitan Railway, Merthyr Tydfil 


and Rhondda Valley Junction Railway, Metropolitan and Brigh- 
ton Railway, Manchester, Sheffield, and Lincolnshire Railway 
(Additional Powers), Margate New Railways, Midland and Alex- 
andra Park Railway, Metropolitan Board of Works (Various 
Powers). 

Newcastle and Gateshead Water, New Shoreham Harbour, 
Newcastle-upon-Tyne Quayside Lift, North-Eastern Railway, 
North British Railway (No. 2), (Fife Railway), North British 
Railway (No. 1) (Additional Works and Powers), North Glasgow, 
Sighthill, and Bothwell Railway, Newport (Monmouthshire) Im- 


| provement, Northern Union Railways of Ireland, North-East 


Worcestershire Water, North and South (Gravesend Tunnel) 
Junction Railway, North Metropolitan High Level Railway, 
North Dublin Street Tramways, North Ormesby Gas. 

Oldbury Local Board of Health (Gas, &c.). 

Padiham and Hapton Local Board, Peterhead Harbour, 
Penarth, Sully, and Cadoxton Railway, Preston Tramways, Pais- 
ley Water, Public Offices Site, Peckham and Lewisham Road. 

Ryde New Pier and Railway, Ryde Pier Company, Ruthin and 
Cerrig-y-Druidion Railway, Rostrevor Improvement, Royal Mint 
New Site, Romsey Extension and Improvement. 

South-Eastern Railway, Shepton Mallet Waterworks, South- 


| wold Railway, Stockton and Middlesbrough Waterworks, Smeth- 


wick Local Board of Health, Severn-bridge and Forest of Dean 
Central Railway, Southwark and Vauxhall Water Company, 
South Hants Water, Southport Improvement, Shepherd’s Bush 
and Kensington Tramway, Stafford Borough Extension, Stafford 
Corporation Water, Stockton and Middlesbrough Corporation 
Water, Sutton Gas, Shepherd’s Bush and Priory-road way, 
Sidmouth Railway, Sutton Bridge Dock, Sheerness Pier 
Improvement, Sittingbourne and Maidstone Railway, Stourbridge 
Western Railway, Stonehouse Pool Improvement. 

Truro and Newlyn Railway, Temple and Warleggan Railway, 
Tipton Local Board Gas, Thames Flood Prevention, Tunbridge 
Wells Gas Company, Turnham Green and Ealing Railway, 
Thames (Tower) Tunnel. 

Uppingham Water, Ulster Extension Kailway. 

West Leicestershire Canals, West Kent Main Sewerage, Wake- 
field Waterworks, Walsall Improvement Commissioners Gas Pur- 
chase, Walsall Gas Purchase and Borough Extension, Waterford 
and Limerick Railway, Wye Valley Railway, West Bromwich 
Improvement (Gas), Waterford, New Ross, and Wexford Junc- 
tion Railway (New Ross and Ballywilliam Railway and Tram- 





way), Westerham Valley Railway, West Brighten Water, Willes- 
den and Kensal-green Road, West Ridiug and Lancashire Rail- 
ways, West Surrey Railway, Whitehaven, Cleator, and Egremont 


Railway. 
York New Waterworks Company, 
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PUMPING MACHINERY, LEGMEERPLASSEN, HOLLAND. 


MESSRS, JOHN AND HENRY GWYNNE, HAMMERSMITH, ENGINEERS, 
(For description sce page 388.) 
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RAIL JOINTS. 


(For description sce page 390.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





AMERICAN BOILERS, 


S1z,—I visited the American Institute or State Fair in New 
York one evening recently. There are four horizontal engines 
driving the machinery, a few words about which may interest your 
readers. First, Harris Co.’s Corliss engine fitted with their variable 
cut-off, controlled by the governor. By a very simple arr t 


water is kept in the bottom of the cast iron base flue ; the sparks 
are drawn down through the upright tubes and drop into it. 
Smallest size, lower section is 24in. by 24in.; upper, 17in. by 24in.; 
conical fire box, 17in. at base, 12in. at top, and 32in. high, and 22 
vertical tubes, ljin. dia, by 24in. long, 8 cross tubes, 3in. dia.; 
60 Ib. of steam can be got up in this boiler in twenty-five 
minutes 

There is a good portable engine exhibited by the Ames Iron Works 
Company, the best I have seen in America. Next comes the Rider 
compression engine. It has no boiler or steam, and is perfectly safe. 
It consists of a compression and power cylinder, with their pistons 





stuffing boxes are dispensed with for the valve spindles. This 
engine is on exhibition, but not entered for competition. Second, 
the Wheelock improved variable cut-off engine; the valves are 
circular like the Corliss, and have less area of port or steam clear- 
ance; steam is admitted and exhausted by a single valve at each end 
of the cylinder. The cut-off valves are on the back of the valve 
chamber, see Fig. 1. This engine also has no stuffing boxes for the 
valve spindles, and, like the other, they are perfectly steam-tight, 
no extra friction, and the expense of packing is saved. Third, the 
Whithill, Smith, and Hampson improved engine, from which I give 
a diagram, Fig. 2). This engine they describe as their latest 
improved automatic cut-off, which gives all the economy and other 
advantages claimed for t'1is style of engine without the expensive 
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and more or less complicated valve gear used by other builders. 
Nevertheless it looks rather complicated ; the makers use three 
double slide valves, the ordinary slide, one at each end of the 
cylinder, the adjustable cut-off valves and the automatic cut-off 
valves controlled by the governor. The fourth engine is by Messrs. 
Wright and Sons, with their patent variable cut-off regulated by 
the governor. They describe it as the most economical in the use 
of fuel, the simplest in construction, and the best cut-off engine in 
the market. This engine has separate steam and exhaust slide 
valves. The steam vaives are on the side of the cylinder, and 
have vertical spindles wrought with a cam and trip motion. The 
exhaust valves are horizontal, one in each end of the cylinder, 
which is cast about 10in. longer than the stroke ; the covers fill up 
this space and are recessed at the bottom for the exhaust valves, 
the spindles of which work through the cylinder covers. 

These engines are all well finished. The Whithill cut-off is 
almost perfect. I prefer the Wheelock style of valve; they have 
all different valves and motions, and not that sameness found in 
our English engines. 

The most economical of the small steam engines shown is 
the Baxter engine and boiler combined ; the cylinder and steam 


chest are inside the boiler; 100 1b. of coal per va be ten hours, 


they say, will run a 4-horse engine, I admired the boiler of Shap- 
ley’s portable upright 0 and boiler, of which Fig. 4 is a 
sectional elevation ; it has large heating surfaces all below the water 
line, plenty of steam room, easy access to clean, repair, or replace 


the tubes by removing the jacket C. No danger from sparks, as 
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and he lower portion of the compression cylinder 
is kept cool by a current of water which circulates round its exterior, 
while the lower portion of the power cylinder is kept hot by the 
action of the fire under the heater ; the heating and also the cooling of 
the air is instantaneously effected by its alternate presentation to the 
surfaces of the heater and cooler in a thin annular sheet; the same 
air is used continuously; there is neither influx nor escape. This is 
a very valuable engine where small power is required ; the smaller 
size can be supplied with heat by a gas jet ; they say, 40 lb. of coal 
will run a 3-horse engine ten hours. 

There was as usual a great many steam pumps. Your readers are 
familiar with most of the American pumps—the Cameron, Seldon, 
Blake, &c. In the Jameison patent pump the slide valve has a 
double mechanical movement, and no second valve required as in 
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the above pumps ; this is the simplest and best pump in the fair. 
The water valves and seats can be removed by the unscrewing of a 
nut, Another novelty is the aquamoter steam pump; the plan is 
old, and only differs from Savary’s, used before steam engines 
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were invented, in being self-acting. There is also a good air com- 
presser and engine combined, from the Delemater Works, drivi 

a rock drill, and a large assortment of tools for both wood an 
iron, and other machinery, too numerous to mention. 

‘ All the steam is ope by the Howard boiler. I did not go near 
it, having lately read the comments on Mr. Joy’s paper, but I was 
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informed there had not been an explosion since the fair started 
eight weeks ago, nor anywhere else where they are in use in 

















America ; and the thousands of visitors were promenading cheer- 

fully to the sound of the music, seeming to have perfect confidence 

in the Howard boiler. w. 
New York, Nov. 15th. 





THE PRIMING OF STEAM BOILERS. 


S1r,—The pages of your valuable paper being open for discussion 
on the priming of steam boilers, the following method of dealing with 
this subject may perhaps find a place in a little corner of them. 
Priming is a source of so many troubles, that it deserves well being 
considered in every direction in order to lift the veil which lies yet 
over its causes. 

The main source of priming is probably to be found in disturb- 
ances in the body of the water within, and notably on its surface. 
The study of the nature of these disturbances and their origin will 
no doubt finally bring about the remedy. 

In a boiler on board a ship in a rough sea the water cannot 
possibly keep quiet, and it will dash continually against the sides 
and all their braces and stays, producing many sprays, large and 
small, which are likely to be carried over into the cylinders if the 
ports open at the proper moment. 

Quite insignificant objects can give rise to spray, and the rocks at 
Nahant, near Boston, show on a very large scale how immense jets 
can be produced with an almost unnoticeable swell of the sea, 
merely by the particular configuration of the walls that bound the 
water, this latter being caught and squeezed in a certain manner. 
Waves that strike against a flush wall are not compelled to produce 
spray, sometimes they do and sometimes not, according to how 
they arrive on it, but when falling again are sent back, and in 
meeting a fresh wave invariably create spray. Such effects 
can very well take place on a small scale in a boiler. The priming 
of the modern marine boilers during a rough sea may be accounted 
‘or, but innumerable boilers are knuwn to prime when perfectly at 
rest, Now in this case, assuming that the water must be canght in 
form of spray to be carried to the engines, waves must be gencrate:l 
by another agency than the rolling and pitching, which we shall 
see is not impossible. 

It is acknowledged that boilers in with engines work- 
ing expansively prime much, and now and then more or less 
capriciously. If all the heating surfaces were heated uniformly 
throughout, priming would probably not occur, but that portion 
nearest the fire being incomparably more heated than the rest, is 
the most active in replacing the steam drawn off at each stroke of 
the engine, which is no doubt accompanied every time by a local 
upheaval of the water, generating a wave which will travel to the 
very end of the boiler. Now if the intervals from one exhaust to 
the other are in perfect relation to the size of the wave produced as 
above stated, the greatest agitation possible for the boiler takes 
place, and much spray must be the result on the walls. If, on the 
contrary, the intervals in the exhaust are odd to the wave motion 
conditional to the boiler, then the waves are more or less counter- 
acted. Moving a rod to and fro in a pail of water, slow and fast, 
and walking over a plank supported on both ends, with different 
measured steps, can serve as illustration. Thus the speed of the 
engine can exert a great influence upon the amount of priming, 
hence the sometimes unexpected variation in this trou! 
nuisance. The position of the dome in regard to the - where 
the most spray is formed can also not be indifferent. I — u 
little narrow in the middle and about half full is brought lenly 
in the position for drinking, a portion of the liquid can be thrown 
out, so as to wet the whole face with a kind of spray. 

Should it be correct that priming is the resultant of spray 
produced in the boiler, then the remedy is quite simple—first any 
object projecting horizontally inwards the sides of the boiler- 
shell near the level of the water, on which the latter could strike in 


4: 















its upward motion, must be avoided ; and diy, the tion of 
waves on the surface of the water must be This can be 
accomplished in making partitions with iron plates, length- 
ways and crossways, t the boiler, dipping a couple of inches 


into the water and 
These may serve as b: 
the like cannot spread 
the water is not interfere@s 
If these expressed viewS are erroneous, it is to be hoped that the 
present lines will at least provoke some of your many correspon- 
dents also to take up the matter and give a better or perhaps the 


about as much above the mean level. 
at the same:time, then any upheaval or 
direction, and yet the circulation of 


yg ee . E. A. Bourry, 
St. r Swi Civil Engineer. 
“November 26th. reed 


PIRELESS LOCOMOTIVES. 


Sie,—1 see by the French papers that the Paris Tramway Com- 
has taken up the patents of Dr. Emile Lamm, of New Orleans, 

is system of working tramways by a fireless engine detached 
from the car. This system was fully described by you in your paper in 
October, 1864, and subsequently by other engineers. On reading 
Dr. Lamm’s patent as deposited here it is evident he never can have 
seen your clear statement of this — elaborated by you when 
the yo Metropolitan Railways were first proposed for 
London. It appears that ce calculations are now proved to be 
‘correct, and it would not be surprising to find the Metropolitan 
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Railway yet revert to the system you proposed, which would keep 
all the tunnels free from the stifling vapour we are now obliged to 
breathe. 

The engines have to burn such expensive fuel on this line that a 
great saving would be effected by only requiring a few stationary 
boilers burning ordinary slack coal. T. C.J 

London, Nov. 25th. 





AXLE BEARINGS. 
S1r,—With reference to the article in your issue of 26th inst., 
under the heading of “‘ A Study on Axle ings,” we find you 
refer to a table giving data of the wearing out of ditferent bearings. 





however, 


in obtaining a platinum salt, Similar results 
were obtained with cotarnine, but the resulting compounds are 
more stable. The action of acetic anhydride on narcotine, 
cotarnine, and hydrocotarnine, were also tried, but with negative 
results. 

There are two appendices to this paper. One “On the Physio- 
logical Action of the above-mentioned Ethyl Compounds,” by Dr. 
F. Pierce; the other, ‘*On the Structural Dennis of Narcotine 
and its Derivatives,” by Dr. Wright, in which, after reviewing the 
work of Matthiessen and Foster on this subject, also that of 
Liechti, he arrives at the conclusion that the formula of opianic 
acid is that indicated by Liebermann and Chorjnacki CH: 


led i 





Table show'ng the Results Obtained with Various Awle Bearings. 


[Translation from the Politehnisches Centra/blatt. | 





Kind of bearing. Compete in 100 parts 
joy. 


tive cost of 100 ks. 


melting expenses, loss, 


&e. 


Compa 


1 kil. bearing metal runs. 


| 
| 
| 


per 


four 
wagon with four bear- 


Wear per 100 kilo- 


Names of railroads where 
used, 


Kilometres. 
for 


German miles. 
ings, per 100 kilometres. 


bearings. 


metres 
Cost of bearing metal 








4 
= 
s 
5 
* 
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Ep 


83 copper, 17 tin. 
oe 82 copper, 18 tin. 
... 3 copper, 90 tin, 7 antimony. 
--.(5 copper, 85 tin, 10antimony. | 


Gun metal 
Gun metal 
White metal 
White metal 


E 


tg ty tons 


aa 
# 


84 lead, 16 antimony. 


S382 
_ a> 


Lead Composition 
Phosphor bronze... ..- 
Gun metal on brake cars 
Phosphor bronze on brake cars 


a 


| os 
| oh 


he 


ys 


eee eee 


82 copper, 18 tin. 





Grammes 
90,390 
| 99,900 
78,280 | 
88,145 | 


81,280 | 
429,200 

9,134 
107,410 | 


283 


Austrian Railway. 

Grand Central Belge. 
Austrian Railway. 
Niederschlesisch Markische 

Railway. 

Austrian Railway. 

Grand Central Belge. 
Grand Central Bel, 

Grand Central Belge. 


& 
ot 


o 
= 


Lys | 


12 
| ry 
| 1,218 | 

14,320 


ewoo Soc]e 


BEE 





As possibly this table may not be in your possession, and its pub- | 
lication might be of interest to your readers, we have much | 
se, in handing your herewith a translation of same, which we 
ope to see in your next issue. 
THE PHOSPHOR BRONZE COMPANY. 
139, Cannon-street, London, November 30th. 


NARROW GAUGE RAILWAYS, 


S1r,—Permit me to call your attention to an er.or in THE 
ENGINEER of 26th inst. On page 369, under the head of “‘ Rail- | 
way Matters,” it is stated that ‘“‘narrow gauge railways are | 
meeting with considerable favour in Switzerland. The longest road 
of this class now in course of construction is that from Geneva to 
Lausanne along the Jura Mountains ; its length is 55 miles.” This 
line traverses the north-west bank of the e of Geneva—is a 
double line of way of 4ft. 84in. gauge—is only 35 miles long, and 
has been opened for traffic at least fifteen years. Its nearest point 
to the chain of the Jura Mountains is about ten miles. 

W. Layrorp, M.I.C.E. 

1, Westminster-chamber, Victoria-street, 

London, 8.W., Nov. 30th. 


DELAYED EBULLITION AS A CAUSE OF BOILER EXPLOSIONS, 


S1r,—-Your able correspondent, ‘‘ F. Y.,” in his reply to the ques- 
tion heading the last paragraph of his letter, viz.: ‘* What can be 
done to guard a these dangers?” does not mention or suggest 
the admission of air with the feed-water, a remedy which would 
effectually prevent delayed boiling, with its attendant.dangers ; and 
I think it will be found that boilers fed by injectors which have 
their waste or nr open to the atmosphere are less liable 
to explode from delayed boiling, by virtue of the aerated water with 
which they are supplied, than those fed by pumps or injectors, with 
closed or water dipped overflows, Another advantage of the admis- 
sion of air with the feed-water, generally overlooked, is a greater 
liveliness in the generation of steam. I fear “‘F. Y.’s” thermo-electri- 
cal remedies would be rather impractical in the hands of firemen, 
and it is very doubtful if they would be kept in working order or 
used; but the injector is a well-tried and practical apparatus, 
although it may be doubted whether those engineers who stil a adhere 
most tenaciously to that old-fashioned nuisance, a feed-pump, wi 
be inclined to look upon the injector either as a safeguard against 
delayed ebullition explosions, or as an improver of the steaming 
een of their boilers, without practical proofs at hand. It would 

interesting, as bearing upon this subject, to obtain statistics of 
the feed apparatus supplying boilers which have exploded under 
such circumst as the inst given by “F. Y.” in your last 
issue, to ascertain whether a boiler fed by an injector with open 
overflow has ever been exploded through delayed ebullition. 

——ae Scole, Norfolk, H. A. C. MACKENZIE. 

Nov. 30th. 














THE CHEMICAL SOCIETY. 
Thursday, 18th Nov., 1875. 
Professor Abel, F.R.S., President, in the chair. 


A¥FTER the names of the visitors had been announced, and the 
minutes of the preceding meeting read and confirmed, the 
following names were read for the first time :—Messrs. W. Hark- 
ness, W. A. Stewart, A. Smetham, J. Davies Mucklow, H. G. 
Ivey, B. S. Dyer, A. E. Evans, G. Cheverton, A. Talbot, and G. 
H. Bailey. For the third time :—Messrs. John Alfred Parry Price, 
B.A., Archibald Simon Lang McDonald, A. M. Graham, and 
William Davis, who were balloted for and duly elected. 

The President said he was happy to announce that they had 
almost completed the furnishing of the laboratory with 
en for the purpose of illustrating the papers brought before 
the Society,and a aeell is would add considerably to the interest of 
them. They had received a present of a balance from Mr. Long- 
staff and from Dr. Frankland a Sprengel pump with the necessary 
quantity of mercury. 

The secretary then read a paper on “ Ethyl-phenyl-acetylene,” 
by Mr. T. M. Morgan. The sodium derivative of phenyl-acetylene, 
a hydrocarbon discovered some years ago by Glaser, when treated 
with ethyl iodide, — a product from which a colourless liquid, 
ethyl-phenyl-acetylene, may be isolated by careful fractional 
distillation. It boils at 201 deg. Centigrade, and combines with 
hydrobromic acid. The monobromide thus formed, when digested 
with sodium acetate and subsequently treated with potassium 
——- gives an alcohol of the formula CjoH}20, and boiling at 
about 225 deg. Centigrade. 

The President having thanked the author, Dr. U. R. A. Wright 
read a communication ‘‘On Narcotine, Cotarnine, and Hydro- 
cotarnine,” by himself and Mr. G. H. Beckett. The action of 
water on narcotine hydrochloride is similar to that on the 
narceine salt, splitting it up into hydrochloric acid and basic salts. 
The action of ethyl iodide on hydrocotarnine produces a compound 
of the formula CrHi;NO;C2H;I, this, when decompesed by 
silver hydrate, yields a strongly alkaline solution which absorbs 
carbonic acid from the air. This resists the further action of 
ethyl iodide, so that hydrocotarnine is a nitrile base, and its | 
formation from cotarnine is parallel with that whereby acctylene 
is converted into ethylene. e prolonged action of ethyl iodide | 

n narcotine completely converts it into the ethiodide, but the 
! roduct is not crystalline, and is readily decomposed; the authors, | 


(OCH3)2(COOH) (COH), and consequently the structural formula 

of narcotine is (COH) (OCH,).C,H2—CO —[C),Hii(CH3)O:)=N. 
Dr. Armstrong. after remarking that Dr. Wright bad not given 

any eviderce in favour of the formula C,H» (OCHs;)2(COH) (COOH) 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months 

3638. Improvements in Pix or Pirx-winpinc Macutnes, Joy Robinson 
Little Lever, Lancashire, and Albert Settle, Bolton, Lancashire.—20¢; 
October, 1875. 

3770. Improvements in the manufacture of Prorective Parer, on which 
safety cheques, bills, notes, and other documents may be printed 
Francis Davis Ward, Belfast, Ireland.—20th October, 1875. " 

3856, Making available for Musica. Iystruments of the pianoforte kind 
much lighter frame than is at present used, by applying a new system 
of stringing and a new action with novel arrangements as to the key. 
board, and adapting this frame together with a new kind of hinge and 
an improved appliance for obtaining harmonics mechanically (and also 
for making jacks), and the adaptation of the concertina finger-board for 
the first time in connection with any stringed instrument, John 
Cherles Ward, The Retreat, Haverstock Hill, London.—5th Novenser, 
1875. 

3892. A Heater for Economisinc Fue. and Water for HiGH-PRessuRe 
Stream Eyoues, Edward Taylor, St. Mary’s-road, Faversham, Kent. 
3804. Improvements in Hose-pirpe Coupiines, and in the mechanism for 
attaching such couplings to hose pipes, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Andrew Jackson 

Morse, Boston, U.S. 

3896. Improvements in Sewimsc Macuines, William Morgan-Brown, 
Southampton-buildings, London,—A communication from Alfred Sum. 
ner Dinsmore, Boston, U.8. 

3898. Improvements in the construction of appliances for the Prevention 
of Sickness arising from the Morton of Suirs and Venicies, John 
Henry Brown, Western-road, Brighton, Sussex. 


| 3000. Improvements in means for CANCELLING or DeracinG Postace 


Stamps, Emanuel Edward Geflowski, Camden-road, London. 


| 3902. Improvements in the composition, production, and application of 


BiromrNous Compounns, George Clarke, Craven-buildings, Drury-lane, 
London. 

8904. New or improved TuerMo-rEGULATORS, Fredrick Mori, Halifax, 
Yorkshire. 

$906. Improvements in Kins for ANNEALING GLass, Edwin Cannington, 
Vauxhall Glassworks, Liverpool, and John Shaw, Ravenhead Bottle 





Works, St. Helen's, Lancashire. 


3910. Improvements in Steam Encines, James Knowles, Eagley Bank, 


for opianic acid, said that some months ago he had stated before the | 


Society that he had found that opianic acid when treated with zinc 
chloride yielded vanillin, C,H; (OCH;)(COH) (OH), and had thence 
deduced the formula for opianic acid given above. 

Dr. Wright replied that he hoped shortly to lay before the 
Society Part III. of these researches, which contained the evidence 
for the formula of opianic acid, and the speaker then briefly stated 


several reactions which he had observed, which tended to support | 


the view that this formula a our knowledge of the 
subject, ially the relation which exists between pyrocatechin 
and hemipinic acid on the one hand, and protocatechuic acid and 
opianic acid on the other. 

Mr. W. Noel Hartley then read a paper on ‘‘ The presence of 
Liquid Carbon Dioxide in Mineral Cavities.” The author, aftersum- 
marising what had already been published on this subject, especially 
noticing the observations of Davy and Brewster, described his 
experiments on a microscopic specimen of quartz with fluid cavities 
obtained from Mr. Norman. He observed that on heating the 
specimen to 36 deg. C. the liquid disappeared completely, but 
returned on cooli A determination of the critical point was 
therefore made, and was found to lie between 30°75 deg. C and 
31 deg.C. Andrews’ determination of the critical point of carbon 
dioxide placesit at 30°92 deg. C., so that there can be no doubt as 
to the nature of the liquid in the quartz cavity examined. After the 
meeting the author exhibited the specimen described. 

The President, in thanking the author, observed that his applica- 
tion of Dr. Andrews’ method was of great interest, and likely to 
throw considerable light on the nature of the liquids in the cavities 
or various minerals, 


Mr. Field said it was very curious that quartz with these cavities 


was only found in certain districts ; for instance, he only knew 


of twoin the North of Chili; and in Cornwall, which was peculiarly | 
| rich in large quartz crystals—they were only found in the mine 


De la Bole near Bos Castle, Mr. Talling told him he once 


1 
a cubic crystal of quartz, a pseudomorph, which contained about a | 


fluid ounce of a liquid in a cavity. 

Professor Chure 
which formerly belonged to Sir David Brewster, and which had a 
cavity nearly half an inch long, partly filled with liquid. 


The last paper was ‘‘ A Preliminary Notice on the Formation of | 


Coumarine, Cinnamic, and other similar Acids,” by Mr. W. H. 
Perkin. The author found that coumarine may readil 
pared by boiling salicylic aldehyde with acetic anh 

sodium acetate. By treating benzoic and other aldehydes with the 
same reagents, they are found to yield acids, and moreover by 


varying the anhydride and the salt, a great variety of new acids | 


can be obtained. Succinic anhydride and a succinate when heated 


with benzoic aldehyde also gives a beautifully crystalline acid. The | 


following acids have already been prepared by this process and 


analysed: Cinnamic acid, C,HsO2, 2 and ¢ methyloxycinnamic | 
4xH, (CH;0) O.; phenyl-crotonic acid, CisHiwO2; phenyl- | 
cumenyl acrylic acid, CizHi,O2; and | 


acids, 
acrylic acid, CiH1;02 
cinnamy]l acrylic acid, Ci: H)O». 

The President, having thanked the author for his most interesting 
communication, adjourned the meeting until the 2nd of December, 
for which several papers are announced, including ‘“‘ Communica- 
tions from the Laboratory of the London Institution,” by H. E. 
Armstrong ; ‘‘On certain Bismuth Compounds” by M. M. P. 


Muir ; ‘‘ On the composition of Alcohol an: its Homologues, by | 
the joint action of Aluminum and its Halogen Compounds,” by J. | 
H. Gladstone and A. Tribe; “‘ A Noce on Incense Resin,” by J. | 
Cotarnine and | 


Stenhouse and C. E. Groves ; and ‘‘ Narcotine, 
Hydro-cotarnine,” Part III., by C. R. A. Wright and G. H. Beckett. 





LESPINASSE PUDDLING FurNAcE.—At a recent meeting of the 
Société de l’ Industrie Minérale de St. Etienne, a communication 
was made with regard to a mechanical puddling furnace, patented by 
M. Lespinasse, and erected by MM. Verdié and Co. at their 
Firminy works. The puddling apparatus consists essentially 
of a vertical shaft placed in the centre of the furnace, 
the arched roof of which it passes through; this shaft, 
which may be raised and lowered at will, also receives a 
rotary motion ; it carries at its lower end two helicoidal wings or 
blades which revolve in the bath of molten metal, and thus effect 
the puddling. The actuating mechanism is simple, and but little 
motive power is required. At the works of MM. Verdié this 
furnace has been the means of doubling the production of iron. 


THE LAGGING or Steg Pires.—This subject was lately con- 
sidered by the Société Industrielle de Mulhouse, The president, 
M. Forey, acknowledged that cork wasagood non-conductor of heat, 
but it was costly, required a second cleading of iron, and, like felt, 
wood, and sawdust, eventually became carbonised, and ually 
lost its non-conducting capacity. With regard to wood and sawdust 
cleading, if the steam pipes were not previously tarred, the acids 
from the wood, evolved by the heat, attacked the pipe and might 
cause it to give out. Powdered lime had been tried as a non- 
conducting substance, but could only be applied in special cases 
and with small pipes. Accerding to M. Forey, the most efficacious 
cleading consists of straw laid lengthwise, about 3 centimetres—lin. 
—thick, round the steam pipes, tied with string, and covered with 

ulin or cloth tarred after fixing. The straw contains a great 
deal of air, which is a good non-conductor of heat. 


had a crystal of fluor spar from Cornwall, | 


pre- | 
ide and | 


Bolton. 

3912. Improvements in 
London. 

3914. Improvements in Poitce and other Heap Dresses, Francis Kenyon, 
Westminster, 

3916. An improved Warrisc Macatne, Arthur Charles Henderson, 
Southampton-buildings, London.—A communication from Oliver H 
Moulton and Laura 8. Damon, Lowell, Massachusetts, Israel L. G. Rice, 
Cambridge, Massachusetts, and Retire H. Parker, Boston, Massachusetts, 

1.8, 


-16th November, 1875. 


Hansom Cans, John Spencer, Euston - road, 


3918. Improvements in Se.r-cLostnG Tars or VaLves, John Henry Storey 
and Isaac Storey, jun., Manchester. 

3920. Improvements in apparatus for Expostnc Porous MATERIALS and 
Currents of Gases to Mutvat Reactions, Henry Deacon, Appleton 
House, Widnes, Lancashire. 

3924. Improvements in apparatus for IonrTinc and EXxtincuisHixe a 
Nomper of Gas Lamps SIMULTANEOUSLY, Howard William Warden, 
Public Works Department, Bengal, India. 

3926. Improvements in the means of FacititaTinc TRANSIT on STEEP 
Incuines, and in the apparatus and cartiages to be used therefor, 
Richard Hunt, Scarborough, Yorkshire. 

$928. Improvements in the construction of Insecrors, Esrctors, and 
Esector Conpensers, James Jackson and Thomas Jackson, Spring- 
field Ironworks, Newton Moor, Hyde, Cheshire 

3930. Improved means and apparatus for ScrewinG So_es on Boots and 
Suoes, applicable also for uniting other thicknesses of leather, Adolf 
Angst, Zurich, Switzerland.—1lith November, 1875. 

3932. Improvements in WrxpLasses, part or parts of which are applicable 
for other purposes, William Bruce Thompson, Dundee, Forfarshire, 
N 


3936. Improved appara 
Cramp, New York, 
3938. Improvements in the manufacture of Diereric Foops, Campbell 
Morfit, Southampton-buildings, London. 

3940. Improvements in Ear Penpayts, Edmond Johnson, Grafton-street, 
Dublin. 

3942. Improvements in machinery for Suarmc and Factnc Bricut Screw 
Nuts and for facing sockets for tubing, Benjamin Whitley, Smethwick, 


tus for PLayine the Game of Quoirs, Alfred Henry 


Staffordshire. 

3944. Improvements in Steam Biowine Apparatus, Thomas Cornforth, 
John Cornforth, jun., Frederick Ratcliff, and William Henry Ratcliff, 
Birmingham. 

3946. Improvements in the manufacture of ApHEsIve Seas, Henry 
Kleinau, King William-street, London. — A communication trom 
Adolphe Teysonniere, Paris. 

3948. Improvements in Rotter Skates, William Henry Bliss, Lewisham, 
Kent.—12th November, 1875. 

3950. Improvements in apparatus for indicating and re, 
equalities in the permanent way and rolling stock o 
Tramways, Thomas Lovell, Junior Athenwum Club, 
London, 

| 3962. Improvements in Stream Borers, Camille Alphonse Faure, Mont- 
ford-place, Kennington, Surrey. 

3954. Improvements in apparatus employed for BLeacninc Corton or 
other fibrous substances or fabrics, Thomas Fletcher, Newton Hyde, 
Cheshire. 

3056. Meansof Propuctne Ficurep Surraces, sunk and in relief, coloured 
or not, on leather and skin, and of printing therefrom, Henri Adrien 

Bonneville, Piccadilly, London. — A communication from Edouard 

| Charton, Rue Bayard, Paris. 

3960. Improvements in Rotter Skates, Henry Tubbs, Clifton-strect, 
Dane-hill, Margate, Kent. 

3962. Improvements in the construction of RoLLer Skates, George Keel, 
Birmingham.—13th November, 1875. 

| 3966. Improvements in the manufacture and production of bituminous 

| compounds for the construction of SkaTinc-RiInk FLOORING or Pavine, 
George Clarke, Craven-buildings, Drury-lane, London, and Adolphus 
Frederick Spiller, Warwick-street, Cockspur-street, London. 

3968. Improvements in machines for Wiepixe Corton, SiLk, or other 
Yaans, John Smith Raworth and Benjamin Alfred Raworth, Man- 
chester. 

3970. Improved means and apparatus for Frsisuine Tin and Terne 
Piates, George Nurse, Pen y Van, Pontymister, Monmouthshire. 


tering the in- 
Raitways and 
Piccadilly, 


| 3972. Improvements in Vatves for Steam Enoines, Alexander Melville 


Clark, Chancery-lane, London.—A communication from Gustav Arnoux, 
Marseilles, France.—15th November, 1875. 

3074. Improvements in Rotter Skates, Fred Isitt and David Farrer, 
Bradford. 


3976. Improvements in Exvectric TeLecrapus, Richard 
Meinard Theiler, Canonbury-road, Islington, London. 
3980. An improved machine or apparatus for Pressinc or Forminc ARTI- 
cLes in Porrery or in the Brick and Tice Trape, William Boulton, 

Providence Foundry, Burslem, Staffordshire. 

3982. Printinc known as the Redstone card-printing press, Albert Ellis 
Redstone, Oakland, Alameda, California, U.S. 

3984. Improvements in Steam Enorxes and in Drrect-actrso STEAM 
Prmpino Enornes, Henry Cherry, Aston, Birmingham. 

3986. An improved method or means for FactiitatTine the Teacutne of 
the Pranororte and similar keyed instruments, Joseph Richard Atha, 
Ackworth, Yorkshire, and John Terry, Normanton, Yorkshire.—16th 
November, 1875. 

3988. An improved ExcavaTinc Macutne, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Peter J. Stryker, New 
Brunswick, New Jersey, U.S. 

3990. Improvements in the construction of RainwAyY SLEEPER CHAIRS, 
Walter MacLellan and John Paterson Smith, Glasgow, N.B. 

3994. Improvements in TusuLAR Fives for Steam Borers, Peter Jensen, 
Chancery-lane, London.—A communication from Lewis Benjamin 
Halsey and Robert Hamilton Deaderick, New York, U.S. 

3996. Improvements in Rack Pu.teys for Winpow Buinps, Nathan 
Thompson, Southampton-buildings, London. 

3998. Improved arrangements applicable for the Securine and FirMLy 
Hotpixa ToGeTHER SHeEts or LeEAves of Paper and other materials, 
Edward Lock and George Edwin Chapman, Worship-street, Finsbury, 
London.—17th November, 1875. 


Theiler and 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4013. Improvements in Printinc Presses, William Robert Lake, South- 
ampton-buildings, London.—A communication from Frederick William 
Griffith and George Philip Byrne, New York, U.8.—18th November, 
1875. 

4026. Improvements in machinery for Makino PLumper’s Traps, William 
Robert Lake, Southampton-buildings, London.—A communication from 





Frederick Nelson Du Bois, New York, U.8S.—19th November, 1875. 
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4036. Improvements in DistiLtinc Arparatus, Joseph William Reford, | 


New York, U.8.—20th Novewer, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 

3569. Muces for Srinninc and Dvuvpt.tnc, John Dodd and Robert 
Buckley, Oldham.—27th November, 1872. 

3561. Looms for Weavine, William Smith, Sun Foundry, Heywood. — 
27th Novewber, 1872. 

3506. Ratsinc, Lowerinc, and Hotpine Venetian and other Burbs, 
Henry Burgess Young, Instow. —23rd November, i872. td af 

3510, Lever and Screw Press, George Haseltine, Southampton-buildings, 
London. —23rd November, 1872. 2 

3547. Steam Enoines, &c., Arthur James Stevens, Uskside Ironworks, 
Newport. --26th Novembes, 1872. 

3055. Sarety Vatves, &c., Walter Charles Church, Lombard-street, Lon- 
don. —26th November, 1872. 

3538. Knives and Forks, John Needham, Arundel-street, Sheffield. —25th 
November, 1872. 

3540. Lamps, George Grainger Tandy, Anerley-road, Penge, and William 
Stroudley, Brighton. - 25th November, 1872. 

3554. Disescacine Surps’ Boats, John Henry Johnson, Lincoln’s-inn- 
fields, London —26th November, 1872. 

3588. Sugar, Alfred Vincent Newton, Chancery-lane, London.—28th 
November, 1872. 

3627. Oreratine the Movina Heaps of Carriaces, Alexander McKenzie, 
Little Windmill-street, London.—2ad December, 1872. 

3559. Mera, Tones, Edwin Quadling and William May, Euston-road, 
London. —27th November, 1872. 

3611. Steam Pomes, William Cary Selden, Brooklyn, New York, U.8S.— 
30th November, 1872. 

3685. Treatina and Purtryinc Caupe Puosrnortc Actp, &c., Farnham 
Maxwell Lyte, Asnitres, France.—2stk Novewer, 1872. 

3509. TREATING Skuns or Hipes, Charles Turner, Lenton.—29tk November, 
1872. 

3613 Stream Boiters, Richard Hanson and Joseph Norton, Halifax.—30th 
November, 1872. 

3689. CourLine for Rarpway Carriages, William Robert Lake, Chancery- 
lane, London.—tth December, 1872. 








Patents on which the Stamp Duty of £100 has been Paid. 


3711. Steam Coitivatine Macuiyery, Barnard Fowler, David Greig, and 
Robert Burton, Steam Plough Works, Leeds.—ith December, 1868, 

3831. Meratcic Lips for Savcerans, &c., Froderice Ryland, West Brom- 
wich.—l6th December, 1868. 

3868. Tinninc Pins, &c., John Edridge and Joel Merrett, Birmingham. 
—1sth December, 1868. 


Notices of Intention to Proceed with Patents, 

2540. Heavps or Harness for Looms, William Randall Harris, Manchester. 
—1ith July, 1875. 

2558. ae Edward George Burling, Hunter-strect, Brunswick -square, 
London. 

2665. Steam Surerneaters, William Lee, San Francisco, California, U.S. 
—l7th July, 1875. 

2566. Fime-PLAces, FinE-GRATES, and Stoves, George Livermore Shorland, 
Manchester. 

2567. Sicnactuinc, Edward Griffith Brewer, Chancery-lane, London.—A 
communication from Isidor Selten. 

2568. CourLinc Burrers for Raitway Purposes, Frederick John Talbot, 
Sheffield.—10th Ju/y, 1875. 

2586. Buank Bovts and Ser Screws, &c., Edward Davies, John Leyland, 
and George Partington, Atherton. 

2588. Tannine, Antoine Clavier Somers Town, London, and Albert Victor 
Deschamps, St. Marylebone, London.—20th July, 1875. 

2593. Lupricatinc the Beartines of the AxLes of Corves, John Ankers, 
Shire Oaks.—2lat July, 1875. 

2600. Storinc and Preservation of Beer, &c., Frederick Dixon, Charter- 
house-square, Londen. 

= NatLs, Edward Bates and Richard Smith Thornton, Leeds.—22ad 

uly, 1875. 

2620. Preventixe Waste of Water, Samucl Stevens Hellyer, Newcastle- 
street, Strand, London. 

2627. Looms for Weavine, &c., William Cheetham, Oldham.—23rd July, 
1875. 

2630. Reorstertnc the Detivery of Measures of Liqgvips or Soxips, 
Alexander Wallace Rimington, London. 

2634. Water Lever Ixpicatine, &c., for Stream Bor_ers, Martyn John 
Roberts, Bath. 

2636. Looms, Joseph Field Stead and John Littlewood, Leeds. 

= Compinc Macnises, Samuel Bairstow Walmsley, Bradford. —24th 

uly, 1875, 

2043. Ratway Covpiiyes, Henry Conradi, Lower James-street, Golden- 
square, London.—A communication from Charles William Kesseller. 

2649. Type-serrinc Macuines, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Augustus Corey Richards. —26th July, 
1875. 

2660, Axes for Canriaces, John Grice, Birmingham.—27th July, 1875. 

2667. Hair Pixs, Henry Hill, Redditch 

2670. Lupricatinc SpinpLes and Journats, James Hindley, Higher 
Openshaw, Manchester. 

2678. ApsonsinG Acip Varours, Henry Rayner, Chester, and William 
Crookes, Mornington-row, Regent's Park, London. —28th July, 1875. 

2703. Matcn or Fuser Boxes, &c., Giffard Mourant Jarvey, Jersey, 
Channel Islands. 

2706. Treatinc Wixe, Arthur Hill Hassall and Otto Hehner, Ventnor, 
Isle of Wight. —30th July, 1875. 

2719. Suckiine or Frepinc Youro Animacs, Isaac Brookes and William 
Heppenstall, Birmingham. 31st July, 1875. 

2731. Warre Picmenrts, Francois Victor Leger, Brussels, Belgium.—3rd 
Auguat, 1875. 

2766. Dryinc Hops, &c., Thomas Henry Baker, Penny-fields, West India- 
road, Poplar, London, and Daniel Walker Forbes, Smithfield Works, 
New-road, Blackwall, London.—5th August, 1875. 

2827. Locks fur Sares, &c., Robert Wharton Parkin, Sowerby Bridge. 
—Illth August, 1875. | 

2948. Suarr Rotation Iypricatrors, Alfred Barlow, Pakenham-street, | 
Gray’s-inn-road, London.—2lst August, 1875. 

2062. ComBINED Bevet, &c., for ScREWpRIVER, AWLS, and other similar 
tools, Matthew Augustus Soul, London-street, London.—A communica- 
tion from William Ascough.—24th August, 1875. 

3325. Sprinos for Rartway and other Veuic.es, Illius Augustus Timmis, 
 mameaas a communication from George Godley.—2srd September, 
875. 

3379. APPLYING Size or Cocour to Yarns or THreaps, Robert Fergusson, 
Manchester.—2 th September, 1875. 

3495. Excavatine Macuines, Charles Wilson, Glendowran House, Chel- 
tenham. A communication from Peter J. Stryker.--8t October, 1875. 

3585. Benzovine Lamps, John Dyer, Sidmouth,—15th October, 1875. 

3650. Nats, &c., Thaddeus Hyatt and Thaddeus Pomeroy Hyatt, jun., 
Gloucester-gardens, Hyde Park, London.—21st October, 1875. 

3713. Steam Borers, John Clarke Raymond Okes, Maida Vale, London. 
—26th October, 1875. 

3734. Storrrrinc or Ciesinc Botries, Léon Vallet, Liverpool.—27th 
October, 1875. 

| eee Rogers Field, Cannon-row, Westminster.—2sth October, 

(oO. 

3770. Prorective Parser on which Sarety Cueques, &c., may be 

aaa Francis Davis Ward, Chandos-street, London.—29th October, 
75. 

3814. Riverine, Puxcnine, and SHearina Apparatus, Hector MacColl, 
Glasgow, N.B. 

3828. Rorary Enotnes, Rorary Pumps, &c., Alexander Vacherot, Clyde 
House, Bridge-road, Battersea, Surrey.—3rd November, 1875. 

3920. Exposinc Porovs MaTerRIALs, &c., to MurvaL Reactions, Henry 
Deacon, Appleton House, Widnes. 

3922. Musicat Instruments, William Morgan-Brown, Southampton- 
buildings, London —A communication from Auguste Théophile Rous- 








ann. 

9926. Factnitatinc Transit on Steer Ixciiwes, Richard Hunt, Scar- 
borough.—11th November, 1875. 

562. RoLLer Skates, George Keel, Birmingham.—i3th November, 1875. 

5980, Pressinc or Formine Articues in Porrery or in the Brick and 
Tite Trape, William Boulton, Providence Foundry, Burslem.—1l6th 
November, 1875. 

4013. Printive Presses, William Robert Lake, Southampton-buildings, 
London.—A communication from Frederick William Griffith and George 
Philip Byrne.—18th November, 1875. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such aateaives 


ona as of the Commissioners of Patents within twenty-one days of | 





List of Specifications published during the week ending 
27th November, 1875. 

708, 10d.; 990, 10d.; 1117, 8d.; 1239, 104.; 1248, Sd.; 1252, 64.; 1244, 8d; 

1265, 6d.; 1266, Sd.; 1268, Sd.; 1270, 2s. Id.; 1271, 3s. 4; 1281, lod; 

1284, 10d.; 1286, 10d.; 1294, 1s. 4d.; 1296, lUd,; 1301, 1s.; 1303, 12. 6d: 

_ 10d. ; 1316, 28, 10d.; 1824, 2s. 6d.; 1329, Sd.; 1332, 1s. 2d.; 1340, 6d.; 

346, 10d.; 1349, 2s. 4d.; 1353, 2s.; 1358, 10d.; 1365, 1s.; 1967, Sd.; 1372, | 


THE ENGINEER 


Is. 8d.; 1375, 10d.; 1377, 1s.; 1378, 10d.; 1381, 10d.; 1383, 6d.; 1384, 1s. 10d. ; 
1388, 10d.; 1389, 10d.; 1395, 8d.; 1397, 1s.; 1899, 8d.; 1402, 10d,; 1403, 10d. ; 


| 1405, 10d.; 1407, L0d.; 1411, 1d; 1414, 8d; 1415, 4d; 1416, 4d; 1417, 10d.; 


1419, 4d.; 1420, 4d; 1424, 6d.; 1425, 8d; 1426, 4d; 1427, 4d; 1428, 4d.; 
1430, 4d.; 1431, 4d.; 1432, Sd.; 1435, 40.; 1444, 4d; 1447, 4d; 14, 4d. ; 
1453, 4d; 1455, 44.; 1458, 44; 1463, 44.; 1465, 4d; 1406, 4d,; 1467, 4d; 
1468, 4d.; 1470, 4d.; 1471, 4d.; 1474, 4d.; 1474, 4d.; 1478, 4d; 1490, 4d.; 
1481, 4d.; 1482, 4d.; 1483, 4d; 1486, 4d; 1491, 4d; 1492, 4d; 1494, 4d.; 
1495, 4d.; 1501, 4d.; 15 2, 4d.; 1505, 4d.; 1506, 4d.; 1603, 4d.; 1510, 4d; 
1511, 4d.;' 1516, 4d.; 1517, 4d.; 1523, 4d.; 1556, Gd.; 1613, 6d. ; 2621, 6d. 





«"« Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price 6 pe Sums exceeding 1s. must be 
remitted by Post-office Order, e payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 





2704. Breeca-Loapine Fire-arms, £. Bagel, St. Petersburg.—Dated 30th 


| ty backwards, extracting the fired cartridge. 





July, 1875. 

This invention relates to breech mechanism for firearms. A sliding 
breech-piece containing a spring needle rod is fitted in a prolongation of 
the barrel, a projection from the breech-piece passing through a slot 
recessed laterally. Under the barrel is fixed a blade spring with projec- 
tions, and having mounted on it a trigger, by pulling which these projec- 
tions are drawn down. An extractor ia fitted to slide with the breech- 

»iece, and the needle rod is fixed to a sliding dog which can be drawn 
—* by the thumb, so ar to compress the spring, a collar on the rod being 
caught by one of the projections from the blade spring. When the breech- 
piece is turned on its axis out of the lateral recess the spring causes it to 
A new cartridge being 
then inserted is pushed home by advancing tke breech-piece, thus com- 
pressing the spring, and the breech-piece is held forward by turning it so 
as to catch into the lateral recess, whereupon the trigger being pulled, 
the spring drives the needle against the am = as to fire the charge. 

For double barrelled guns the hanism is in duplicat 

. An Improvep Motor ror Sewrnc and Orner Macuines, W. KR. 
Lake, Southampton-buildings.—Duted tth November, 1975. 

The said invention consists in the combinatioa with a treadle or foot 
lever of the winding gear of a spring motor. Also in the combination 
with an actuating spring of a gear or driving-wheel, and a winding shaft 
of a swinging ar gee oa mounted upon and actuating the winding 
shaft by a ratchet and a foot lever or treadle; further in combining 
with the pawl levers or duplex treadle frame, and alternately acting con- 
necting rods for joint action in winding up the motor and to maintain 
the spring at its maximum power. 

3870. PreciritaTion or Copper, G. T. Bouasfleld, Sutton.—Dated 6th 

November, 1875. 

The method fur the precipitation of copper at | penne in use is subject 
to the great disadvantage that the precipitate of metallic copper is found 
mixed with a whole series of basic salts and other impurities which are 
formed during the operation by the di position of sulphates other than 
the sulphate of copper contained in the liquid under treatment. It has 
been found by experience that the cee is the first to precipitate, and 
that the other salts do not — up their bases to form basic salts uftil 
the liquid which contains them has already with the copper. The 
inventor has thus been led to modify the process of precipitation 
by conducting it under conditions in which the liquid is gradually 
heated, and is kept in motion, so as to circulate through a series 
of vessels from top to bottom, thus bringing the molecules in suc- 
cession into contact with the iron provided to —- them. The 
process is also applicuble for the precipitation of the precious metals. 
3022. American Orcans, W. Morgan-Brown, Southampton-buildings 

Dated 11th November, 1875. 

This invention claims an auxiliary bellows apparatus in combination 
with an American organ or suction instrument ; an articulated joint in 
combination with the auxiliary bellows; and a regulator bellows and 
aspirator, with a suppl tary chamber, when said air chamber has an 
air communicator with the exhaust bellows of au American organ. 

3923. FLoopways, A. M. Clark, Chancery-lane,—Dated 11th November, 

1875. 

The invention consists in the combination, with the main pipe leading 
to the sewer, of an inclined bottom sink or reservoir opening into the 
room through gratings, with a netting or grating set across the pan and 
inclined outwardly opening valve. 

3929. Huttixc Corree, W. RK. Lake, Southampton-buildings. -Dated 11th 

November, 1875. 

This improved y is designed to hull, clean, and separate 
double as well as single husk coffee, the operations being the somein both 
cases and differing ouly in duration. The said invention relates to two 
principal modes of operating upon the coffee, namely, subjecting a batch 
or charge of coffee repeatedly to the action of one hulling and polishing 
mechanism until finished, or passing the coffee through two or more 
hulling and polishing mechanisms, when the finished coffee is discharged 
from the last one in a continuous stream. 

3934. Rerorts, G. Bennie, Glasgow.—Dated 12th November, 1875. 

This invention consists of, First, the gencral construction, arrangement, 
and combination of a set of two or more vertical retorts, for the distillation 
of shale or other bituminous or oleaginous substances for the production of 
oils or illuminating gas, and ranged in one heating furnace or chamber 
over a hinged grate or hearth so as to be heated wholly or partially by the 
residuary cinders discharged thereon from the retort. Secondly, the 
construction and use of hollow, open, or perforated tubes in the centre of 
retorts, for assisting the escape of the gases as evolved from shale, or 
other material being distiNled therein. Thirdly, the closing and opening 
of the lower lid or door of retorts for the distillation of shale or other 
bituminous or oleagi suk , by a rod and lever within the 
retort quite below the ordinary charging lid, and a hand lever outside. 
Fourthly, the construction and use of hinged grates or hearths for the dis- 
charge of the residuary waste materials from the heating chambers or 
furnaces of retorts for the distillation of shale or other bituminous or 
oleaginous substances. 

3939. Rotter Skates, G. Duddell, Brighton, Sussex.—Deted 12th Novem- 

ber, 1875 

In constructing roller skates according to this invention the inventor 
fixes obliquely, at an angle of 45 deg., or thereabouts, below the skate 
board or table, and in the longitudinal central line thereof, two frames 
one at either end. Ineach frame isa dome or hollow hemisphere, form- 
ing a cylinder inclined, into which enters a hemisphere or ball fres to 
rotate in the cylinder inclined. The ball immediately below its centre 
carries a cross axle, upon each end of which isa wheel or roller, and it 
also carries a flange or rim to counect it to the dome. By this construc- 
tion of roller skate the axles are brought as close as possible to the 
skate board or table, and a perfectly steady connection is obtained 
between this table and the axle carriage by doing away also with all 
oscillating brackets or descending arms for carrying the rollers or wheels. 
The inventor is enabled to construct roller skates which will work 
smoothly and evenly without the rattling noise and unsteadiness now 
commoa in roller skates, and perfect curves and figures can be executed 
with these skates, as they work with a steady and uniform motion. 
1775. Suups, H. W. Woolcott, Charing Cross.—Dated 3th May, 1875. 

The invention consists in building ships with several hulls, the hulls 
being rectangular except at the ends, and held together by girders both 
above and below the water mark. The advantages are great simplicity of 
construction, great stability, and for ships of war the capability of 
carrying much thicker armour plating than ships constructed in the 
ordinary way. 

1777. Puorocraruers’ Heap Rests, C. Johnson, Leeds.—Dated 13th May, 
1875. 

This invention consists in providing a ball-and-socket joint of such con- 
struction as to enable the rest or stand to be adjusted both as regards 
height and position at one and the same action. 

1778. Mucrtiece Drictine Macuines, &. J. C. Welch, Manchester.—Dated 

13th May, 1875. < 

The inventor connects the drilling frames by means of screws, which 

















| can all be turned simultaneously by means of one shaft, so as to cause all 
| the frames to approach each other, or to recede from each other. Cams, 


racks, or levers may be substituted for the screws. 


1779. Reev.arine Compustion, S. Madden, Heston.—Dated 13th May, 
1875. 





This invention consists in improved hanical arrang ts, and the 
application of improved simple, compound or hollow dampers with 
movable plates attached, both of which have circular perforations or 
vertical or horizontal slots at any convenient distance or diameter from 
the centre, and are so fitted as to leave a constant annular space between 
the flue and said dampers, for the admission of a certain pro ion of 
air required for the more perfect combustion of the evolved from 
the fucl on its passage from the furnace through the flues, fire-boxes, and 
tubes. These pt ar or hollow perforated dampers and back plates are manu- 
factured in any shape or size, whole or in sections, to suit steam boiler 
flues or the smmallest tubes, and arc composed one or both of a fire-resisting 
—. a Penieee and where only one is so made the other is 
e of me The dampers with perforated movable plates are 
attached to ja single cross bar for a double-flue boiler, or to suitable 
angie iron and cross bars when there are a quantity of flues, as in marine 
and locomotive boilers, the whole being worked from any convenient 
position in front of the boiler to any area of opening by means of « hollow 
or solid connecting rod with a screw or lever motion as may be desired. 
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1780. Euery Wueets, A. Budenburg, Manchester.—Dated 13th May, 
1875. 








The features of novelty in this invention consist in making emery 
wheels of an annular form, and using only the bevelled edge as the 
grinding surface, such annular emery wheels being carried in and pro- 
tected by a metallic drum or casing revolving in bearings at a suitable 
angle, whereby such emery wheels may be driven at much higher speeds 
than has hitherto been attainable with safety ; ina novel application 
of water jets to the opposite side of articles undergoing the er ing - 
cess for the purpose of preventing their becoming over heated ; a 
special construction of band spring shield adapted to all classes of emery 
wheels to break the force of any fractured portion of an emery wheel 
flying off by centrifugal force ; and in a novel description of steel disc or 
cutter serrated on its periphery, and its application in the manner de- 
scribed to the purpose of turning, facing, or trueing the grinding sur- 
faces of emery wheels. 


178%. Avconor, W. H. Gilbert, Hanworth, Middlesex.—Dated 13th May, 
1875. 


The inventor constructs the lower part or body of the still very much 
of the ordinary form, and be surrounds it with a steam or water jacket, 
whereby it may be heated instead of by means ef a naked fire. In the 
neck of the still and above the charging opening is placed a cylindrical 
or other suitably shaped vessel which fits the interior of the neck, and is 
charged with animal charcoal, wool, cotton, or other porous substance to 
cleanse the vapours of most of their impurities. 

1785. Pianorornres, H. EB. Newton, Chancery-lane.—Dated 13th May, 1875. 

The dampers of pianos are raised off the piano strings by a series of 
levers actuated by the pushing in of stops adapted to the front of the 
piano. 

1786. Bouts, FE. Davies, Atherton, Lancashire.—Dated lath May, 1875. 

The object of this invention is to make bolts, set screws, and rivets, 
with round or square necks in one machine, and save the inconvenience 
aud loss of time arising from the necessity of carrying the articles to be 
made from one machine to another during the process of manufacture, 
and consists in using two rams or hammers in one bed plate, the first to 
thimble-top the bolt, set screw, or rivet, and the second to give the desired 
shape to the head, either square, hexagonal, or of any desired form. The 
bolt or other article having been put in the machine is thimble- 
by the first ram or hammer, and then carried round by the stopper w: 
works in an inclined groove to the second h to finished. When 
the die is being carried round to the first ram, a loose guide in two halves 
is caused to close upon the iron and hold it firmly while it is being 
thimble-topped ; it then releases it whilst the ram is being raised to 
allow it to pass forward to the finishing hammer. 

1787. Lamps ror Divine, B. T. Hughes, Barnes.—Dated 13th May, 1875. 

This consists of a non-corrodible metal casing fitted with a “light 
glass " and having below said casing an upward curved pipe connected by 
tubing with the air pump or air reservoir. On the upper part of the 
casing is a mg curved fuanel, by which, through an opening at its 
extremity, the products of combustion can escape. 

1788. Texonine, H. Gardner, Fleet-strect —Dated 13th May, 1875. 

An adjustable frame is fitted with a rotating cutter and a boring tool 

ju such a manner that tenons are cut without destroying the shoulders. 


1791. Puorocraruic Arraratus, A. Malfroy, Rochester.—Dated 14th May, 
1875. 

The arrangement and construction of the said photographic apparatus 
will allow the photographer to cperate everywhere, having close at hand, 
even under the least favourable circumstances, all that is necessary in a 
very limited space. 

1794. Crusnmixc Ores, J. Warran, Tavistock, and T. A, Ellis, Pentonville. 
Dated 14th May, 1875. 

This invention relates to improvements in the arrangement and con- 
struction of the cylinders and valves of stampers for crushing and pulve- 
rising ores, where such stampers are worked in pairs and driven by 
steam or other fluid pressure. By these improvements one valve only is 
required to work a pair of stampers, great saving in the cost of construc- 
tion is effected, and a greater amount of work is obtained with a less 
consumption of fuel than hitherto. The invention also relates to an im- 
provement in the construction of the coffers of stampers. 

1796. Froatixe Docks, R. Wilson, Paisley.—Dated 14th May, 1875. 

In a dock made with the improvements, according toe one modification 
there is a longitudinal central hull closed in and formed with longitudinal 
watertight bulkheads. Towards each end of the central hull strong box 
girders are fixed across the hull; and on the extreme ends of these 
towers by preference of a cylindrical form are erected. 


1798. Wuere. Tonover, H. Singleton, Plaistow.—Dated 14th May, 
1875, 

This invention consists of a machine composed of a framework having 
cramps for holding the matcrial to be operated upon, and also a cramp 
furnished with handle and gauge rod for graduating the t — | 
regulating the length ; there is also a cutting cylinder having a handle 
and lever in connection with it for imparting motion and regulating the 
cutting. In the nose of the said cutting cylinder rings are intwotneed 
4 various diameters internall) for regulating the size of the tongues to 

cut. 
1799. Croser Lips, W. Walkington, Leeds.—Dated 14th May, 1875. 

The said invention consists in combining with a closet lid and seat a 
pivoted step or foot board and an arrangement of levers and rods for con- 
necting the said step with the lid in such a mauner, that by s or 
pressing the foot upon the step the lid will be opened, and by releasi 
the said step the lid will be closed. And the seat is also so qummatel 
with the aforesaid mechanism that by the weight or pressure of a person 
sitting thereon the lid or cover will be kept open. And the said lid or 
cover is fitted with a deodorising box which is to be filled with any 
suitable deodorising or disinf. t subst , and will discharge the same 
into the pan when the lid is closed 
1800. ~~ eee Appuiances, J. Faulkner, Manchester.—Dated 14th 

‘ay, 1875. 
This invention relates Pome meen | to the electro-magnet used for 
indicat tel h a 
» 




















actuating electric bells an’ gray s, Morse instru- 
ments, semaphore signals, and point ‘s duplicates, and all other 
forms of telegraph, brass and iron separators, electric organs, clectro- 
magnetic and to-electric hi generally ; and consistsin using 


an iron tube to cover the outside of the coil or bobbin, the iron core be! 
firmly secured to a base or bottom which fits into one end of the iron tube, 
the cui] or bobbin of insulated wire being placed in the space between 
the core and outer cover, the ends of which wire are carried out to form 
the connection, the open end of the tube being covered by an iron arma- 
ture. In some cases the core is formed of iron tube, and a solid pl r 
of iron is used with an iron armature at the end, or the iron tube is dis- 
pensed with, and the plunger is made large enough to fill the centre of 
the bobbin but to move easily within it, the armature being fixed to the 
plunger and of the diameter of the open end of the tube. These im- 
proved instruments are employed either singly or in combination accord- 
ing to the amount of power required, and in many cases from one coil is 
produced the work or power of two or more as now made, 

1802. Raisinc anp Lowerinc Suips’ Boats, J. Percy, Quality-court, 

Chancery-lane.—Dated 14th May, 1875 

The boat is supported on jacks instead of chocks and skids. The 
pecaliar arrangement of jacks ensures everything being in its proper place 
when wanted, there being no loose parts. The boats can be lowered in 
much shorter time and by fewer men than by the usual method. 

1803. Size, K. Lansdale, Menchester.— Dated 14th May, 1875. 

The features of novelty in this invention consist in combining deuto- 
chloride of mercury or any other preparation of mercury, with rice-tlour, 
wheaten-flour, starch, sago, farinaceous gums, or carrageen extract. In 
applying this invention, he prepares an emulsive mixture of water and 
any of the farinaceous articles or vegetable extracts ubove named, and 
boils the same ; to this is added deuto-chloride of mercury or any other 
preparation of mercury, in the proportion of one pound to 280 Ib. of flour, 
mixing well together. The composition is so prepared for sizing, dress- 
ing, stiffening and conditioning cotton and other fibrous substances. 


1804) Means ror Actuatinc Automator Mecnayism, J. N. Maskelyne, 
Egyptian Hall, Picadiliy, and J. A, Clarke, Sutton St. Mary.—Dated 14th 
May, 1875. 

The chief onject of this invention is to set in action by an invisible 
agency clockwork mechanism or trains of wheel work actuated by weights 
or springs, and to increase at a the speed of such mechanism 
beyond what is due to the impelling force of the springs or weights, or to 
retard the action at will, the design being to imitate more closely than 
heretofore the natural movements of human and other figures. As the 
controlling power they employ compressed air or gas ; and they may also 
use an exhaust in combination with compressed air. 


SORE WY areseneer Coats, 7. Marshall, Belfast.—Dated 14th May, 
5. 


This invention has for its object improvements in waterproof coats or 
garments and other articles of dress, whereby freo respiration is obtained 
in combination with a watertight garment. For this purpose, cords or 
tubes of india-rubber, worsted, or other suitable material are introduced 
between the back, shoulders, and chest of the wearer, and the inside of 
the back, shoulders, and chest of a coat or garment. The cords raise 
coat from the back, shoulders, and chest of the wearer, and thus afford a 
clear flue or channel for heated air to ascend between the cords to eyelet 
holes, whence it escapes. The collar which is inserted under the base of 
the coat collar prevents rain from entering eyelet holes, and thus affords 
perfect respiration for the body, combined with a thoroughly watertight 
garment. These impr ts are applicable to every «escription of 
waterproof garments, such as coats, cloaks, capes, vests, leggings, over- 
alls, garters, or other articles of cress. 
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1807. Distrivino Apparatus, 0. C. D. Ross, Strand.—Dated 1ith May, 
75. 


1875. 

This invention consists in improved s and means for distilling 
solid substances, and quy oe ine cae flour and ‘other 
superior qualities of sulphur from the ore, and from spent oxide of 

or 's mixture, and from other similar substances, after they 
have been for the purification of gas; and also for distilling and 
is 





pw 
purifying or refining crude sulphur and the im: sulphur which is re- 
acta, Ma alkalis waste, or which in an impure state by 
other The same apparatus may be used also for the distilla- 
tion of bituminous ran as such metals and metalloids as are 
obtained or purified by . The preferred to be used 
mainly its of very shallow vessels or placed in a furnace or 
oven one above the other, and the arrangement of th densing apparat 
is very similar. 


seer. eemeaps Yarns, W. Read, Govan Croft Dye Works.—Dated 15th 
May, 5. 

In carrying out the invention the liquid with which the textile 
materials are to be saturated be t d in a vat, tank, boiler, or 
vessel of any convenient form. materials are conveyed into, through, 
and out of the vessel by means of a pair of endless conveying webs, 
which are led round a series of guide rollers. These guide rollers are 
placed so that the two webs may portions of their courses be near and 
parallel to each other, The yarns or other textile materials are intro- 
duced between the contiguous parts of the two webs, and are conveyed 
along the desired course by their action. 

1812. Tyee Composine anp Distrisutine Apparatus, A. Fraser, Eudin- 
burgh. —Dated 15th May, 1875. 

This vention relates to type composing and distributing apparatus of 
the kinds described in No, 1060 of 1872, and No. 3461 of 1872; and com- 
prises various improvemerts in details, whereby the construction is 
simplified, the action of the parts is made more certain, and the working 
of the apparatus is facilitated. 

1814. Pickinc, Carpinc, anp Srinninc OL_p anp New Corpace, H. 
Latour, Vigean, France.—Dated 15th May, 1875. 

This invention relates to imp ts upon a for which 
letters patent were obtained, dated 14th November, 1871, and numbered 
3063. The invention consists in removing from the said machine the 
opus by which the pieces of cordage or other material not immediately 
picked were thrown out and brought back upon the endless cloth, re- 
placing the said opening by a brush of the same dimensions as the other 
brushes upon the inside of the cover of the drum; in removing all the 
steel com from between the brushes upon the saic cover, replacing 
these combs with brushes also of the same encnsiens as those now used; 
the effect of these improvements being tHat no filament can pass from 
the machine without being well picked. The drum is of wood or of 
metal, and the plates of copper, steel, or iron, carrying the teeth or 
combs, are riveted and bolted inside the drum over its entire circum- 
ference ; the joints of the various parts of the machine are also covered 
with guard plates to protect them from the introduction of filaments. 
The spinning machine is separated from the picking machine, and is pro- 
vided with a second framing carrying a fly-wheel and crank to permit its 
bemg driven by manual power, and a fly-wheel is placed on the shaft-of 
the drum of the picking machine to make it work more regularly and 
with greater power. 

1815. Lames, K. McLeay } . Louttit, Greenwich.—Dated 15th May, 1875.. 

The features of novelty of this invention consist in constructing a lamp 
for burning benzoline or other spirit or oil with perforations near the top 
of the wick holder, and having the wick holder surrounded by an outer 
casing, in combination with a tube which passes in the reservoir of the 
lamp. For lamps with circular wickholders a tube passes down the 
centre, passing through the bottom of the lamp, and another tube is fixed 
in this tube, which terminates in the reservoir of the lamp. By con- 
structing lamps according to this invention the combustion is improved, 
and the said lamps may be used either with or without chimneys. 

1816. Pump, J. Wallace, Seaham-harbour.—Dated 15th May, 1875. 

Inside a receiver, and working within it, is a hollow bottle-shaped 
barrel with cross-head having attached an outlet piece with holes ; under 
the barrel is a suction pipe moving up and down over the holes, and also 
clock valve or clock ball. A fixed plunger and rod ing through two 
glands in connection with the cross-bar above named, and over which the 
barrel moves. For water purposes a fixed pipe is used, the movable 
suction pipe working through bottom end of receiver and through a 
gland. For gases and atmospheric air alone, the movable suction pipe 
without the fixed suction pipe is used. 

1817. Distytecrators, J. A. Carter, Mark-lane.—Dated 13th May, 1875. 

This specification describes ways of constructing the revolving portion 
of the outer cases of disintegrators, and for feeding the m iterial into the 
disintegrator. 

1818. A Pepomotive WueeLtep Horse, S. Ibbotson, Kerkman-place, 
Tottenham-court-road —Datedt 15th May, 1875. 

This invention relates to a wheeled seat or carriage, which is intended 
more particularly for the use of children, and to be worked by the feet of 
the occupant, but which is also capable of being propelled and steered by 
an attendant after the manner of an ordinary perambulator. 

1819. Apparatus ror ArpLyine Tension, A. W. Finlayson, Johnstone, 
N. B.— Dated 15th May, 1875. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the mechanism. 

1820. Mitistoxe Dressinc Macuine, J. Whittingham, Nantwich.—Dated 
15th May, 1875. 

This invention relates to an apparatus in which the vibrating tool- 
shaft or bar carrying the dressing tool is operated from a crank throngh a 
slotted rod carrying a spring. The ap; tus is carried by a alide rest 
which may be placed upon the face of the millst to be operated upon. 
There is a slide for regulating the strength of blow. 

1824. Hsemo Loopep Fasrics, W. Keyxood, Notlingham.—Dated 17th 
May, 1875. 

The inventor employs a cord passed round a pulley secared on the slur 
wheel axle of the common hard frame to operate the jack machine; and 
lays in the tying in thread with a carrier instead of by hand. 

1825. Puorocraruic Printinc Frames, A. M. Clark, Chancery-lane.— 
Dated lith May, 1875. 

This invention relates to an improved construction of photographic 
printing frame, to an apparatus termed a photometer-indicator for 
regulating the time of exposure necessary for to obtain any desired tint, 
and to another apparatus for use in cutting up the sheets of sensitised 
paper. 
om. Rai.way Brake, W. H. White, Edinburg.—Dated 18th May, 

875. 


The feature of novelty which constitutes this invention, is the combi- 
nation of the apparatus forming the pneumatic brake so that the 
pressure of the air in cylinders attached to the underside of the tender 
operates directly on is having brackets attached, carrying rollers which 
exert pressure upon inclined bars or rods carrying the brake-shoes, and 
forcing the latter against the wheels. 

1827. Cricket Bats, Honourable L. E. Stanhope, Harrington House, 
Charing Cross.—Dated 18th May, 1875. 

The novelty consists in forming a dove-tailed recess in the centre and 
driving portion of the blade of the bat, and filling it in completely with 
a mixture of gutta-percha and india-rubber so as to increase the driving 
power of the bat. 

1828. Apparatus To DeapEN THE Noise or Exuaust Sream, P. 8. 
Justice, Southampton-buildings.—Dated 18th May, 1875. 

This invention consists of an apparatus to deaden the noise of exhaust 
steam in the exit pipes of locomotives, steamboat, stationary, and other 
engines. The inventor effects this purpose by attaching a pipe of proper 
area closed at the end to the exhaust steam pipe, which pipe is perforated 
with small holes, into which are inserted short bent tubes, by which the 
steam ney ed thus breaking the waves of sound when the exhaust pipe 
is carried into the smoke stack, and rendering the passage of the steam 
almost noiseless without interfering with its draught, and effecting a con- 
siderable saving in the light particles of coal, which are consumed 
instead of being blown off as usual by the exhaust steam. 

1830. Firerroor Suis, Mansions, anp Waredouses, K. J. Perceval, 
Annerley-street, Battersea Park.—Dated 18th May, 1875. 

The chief features of novelty in this invention are :—The construction 
of steam and sailing ships, whether of wood or iron, with double bulk- 
heads and decks, so as to leave internally spaces which can be filled at 
will with water, as can also the compartments into which the ship is 
divided. A peculiar arrangement of pipes a oom the bows aft and 
slightly downwards, so as to fill the hollow bulkheads and the compart- 
ments should the pumping arrangements fail. The application of 
the double hollow system of construction to buildings’ and parts 
of buildings of whatever material, ashore. The detection of fires 
by means of a system of pipes with internal smaller pipes con- 
taining fuzes or quick matches, the ~~ from each compartment 
or portion thereof leading to an indicating box containing lamps, each 

onnected with a fuze, so that if fire occurs the lamp comected will be 
ignited, and thus indicate the fact. The detection by fire by means of an 
arrangement of box containing two thermometers, one indicating the 
heat on deck, and the other by means of a pipe indicating any increase of 
temperature in the compartment to which the pipe leads. 
1831. Suvrties, J. Wilson, Kolinarnock.—Dated 18th May, 1875. 

This invention consists in the arrangement and a of a new 
diag or tension mechanism for the weft within and before leaving the 
shuttle ; the tension mechanism consists of a plate set at an angle within 
that end of the shuttle whereat the weft passes out to be woven; the 
plate is fulcrumed in a recess, and is pressed upon by a new helical or 





Ini. 











coiled spring of wire, so as to cause its free end to bear up against the 
under surface of the cop retaining spring plate or cover of the shuttle ; 
and as the weft en these two surfaces, to be woven, any 
desired delicacy of tension can thus be produced upon or given to it by 
tightening up the coiled or helica) spring. The angle of the tension plate 
is towards the direction which the weft leaves the shuttle, and is ful- 
crumed at the bottom towards the body or centre of the shuttle. 

18382. Pyvromerers, R. J. Wood, Glasgow.—Dated 18th May, 1875. 

The essential improvements of this invention consist in forming the 
first motion rods of pyrometers of two bars or bands of two different 
metals, as of brass and iron, soldered together as one solid bar, 
and then in twisting it into a screw or hollow spiral form (as screw augers 
or spiral springs), fixing the one end within the stationary protecting 
tube, secured to the case containing the works and glass-covered index, 
ter, and dial, and fixing the other end of the composite metal spiral 
coil or spindle to a central spindle made to actuate the index hand 
through a toothed sector and pinion, or direct by attaching the index 
hand to the spindle or tothe free end of the spiral coil. All so that when 
the coil is subjected to heat, its free end turns round to an extent pro- 
portionate to the difference of expansion of the two metals (within the 
tube to which its other end is fixed) and either moves the index hand, 
direct or by the pinion and tcothed sector, over the dial so as to indicate 
the temperature, in degrees thereon, to which the coil had been subjected. 
1884. Inpian Kutar anv orHer Corns, J. B. Simpson and C. Cross, 

Manchester.--Dated 18th May, 1875. 

The improved mode of weaving the kutar is to employ an Feemeee 
steam power loom having ‘Yeprte indexes or tappets arranged in such 
a way as to change the picking parts of the loom so as to work central 
picks with the ordinary shuttle, and alternate picks at the selvedges of 
the cloth by means of what are known as sewing frames or swivel shuttles 
so as to put wefts in the selvedges of differens colours to the weft in the 
centre, and taking the picks of central weft and swivel or border weft, in 
such order as to cause the wefts to interlock or form a loop or loops at 
both sides. 

1835. Castors, EF. Lasnier, Dijon, France.—Dated 18th May, 1875. 

The roller is supported by and turns between two arms, terminating 
above in a circular table, from the centre of which rises the spindle, 
which turns in a socket terminating in a hollow shoulder ; within this 
space a small disc moves on rollers, the disc’s axis being the shaft of the 
castor. The socket is provided with two screw projections or a screw 
thread, which renders it solid with the foot of the table or other piece of 
furniture. By this mode of construction the castor and shaft turn in the 
socket fixed in the table or chair leg, as the case may be, the rollers and 
disc turning within the hollow shoulder of the socket on the flat surface 
above the roller supports, thus admitting of the castor readily turning in 
any direction. 

1836. Bepsreaps, J. Key, Birmingham.—Dated 19th May, 1875. 

The novelty of this invention consists in constructing the head and 
foot parts or foot parts only of bedsteads and cots, principally of 
wood, leaving the framing, sacking and connecting joints of metal as now 
used. 

1838. Hotpixc anv ApsustinG THE FLAT Wicks or Lamps, W. F. Lot: 
Carter-lane.—Dated 1th May, 1875. 

This invention consists in applying springs to the axle carrying the 
ratchets or wheels for propelling the flat wicks in lamps, by which 
uniform tension is kept against the wick and regular action ensured. 
1839. Corovrrse Marrer, J. Brenna’, Manchester.— Dated 19th May, 

187, 


io. 

This invention has for its eo certain improvements in the manufac- 
ture of colouring matter suitable for dyeing and printing, er the 
same is rendered brighter and more lasting, and consists principally in 
mixing raw eggs in certain proportions with the dye stuff to be used. 
1840. Smoxtne Pires, 7. H. Keble, Margate.—Dated 19th May, 1875. 

This invention ists in the application to a smoking pipe, First, of 
an air chamber or chambers sur ding the bowl to keep the outside of 
the bowl comparatively cool. Secondly, of a knife-edged metal needle, 
pin, or pricker passing through the small hole at the bottom of the bowl 
to the tobacco, to keep the hole clear of every impediment to free 
smoking, also consuming the nicotine. The needle, pin, or pricker 
is made to turn within the bowl, or the bowl to turn around the 
pricker. 

1841. Bocie Esoines, R. F. Fairlie, Victoria-street.—Dated 19th May, 
1875. 

The invention relates to the mode or means of supplying or conveying 
steam from the boiler to the engines of the bogie trucks ; and the prc- 
visional specification describes the carrying of the steam pipe or pipes 
from the rowan of the dome down either through the centre of the boiler 
or bent round the boiler tubes, and out at the bottom of the boiler through 
the bogie centre, below which the pipe is connected by a joint to a hori- 
zontal pipe going direct to the steam chest on the bogie truck. By this 
means only a single joint is required, and a comparatively short length of 
the pipe is exposed to the atmosphere. 

1842. Coverine ror Cops, /. Pickard, Leeds.—Dated 19th May, 1875. 

Metal or other wrapper perforated ut one or both cuds,.or provided with 
a slot for the thread to pass through. 

1843. Rattway Crossincs, 4. V. Newton, Chancery-lane.—Dated 10th 
May, 1875. 

The object of this invention is to lock axtomatically the points or 
switches of railways at the time a train is passing over them, and thereby 
to prevent the pointsman at that moment from mcving them and 
endangering the safety of the passing train. 

1844. Mawnvures, G. F. Snelling, Upton-lane, EBssx.—Dated 19th May, 
1875. 

This relates, First, to the treatment of animal blood in special manner. 
Secondly, to the treatment of shoddy and cotton and woollen rags in 
a special manner. Thirdly, to the manufacture of manures from the 
above ingredients separately or bined with other ingredients, such 
manures containing large fertilising perties which free themselves by 
or in contact with moisture after application toor upon the soil. 

1845. Sewace, M. A. Anderson, Edinburgh.—Dated 19th May, 1875. 

This provisional specification describes drying sewage sludge by adding 
to it coprolite and sulphuric acid. 

1846. Tune Pives ror Marive Borers, W. Allan, Sunderland.—Dated 
19th May, 1875. 

This provisional specification describes means of forming a tube plug 
with an expanding washer at each end to close the two ends of a boiler 
tube. A tube scraper may also be formed on the entering end of the 
plug. 

1847. Eartuenware Pires, H. Doulten, Lambeth.—Dated 19th May, 
1875. 











In order to form the barrel or straight portion of the pipe, the inventor 
causes clay to be pressed down through a die in the usual manner. To 
form the socket at the lower end of the pipe he proceeds as follows :—He 
provides around the unnular orifice of the die a flange, the interior of 
which corresponds in form with the exterior of the socket. At the base 
of the flange around the die he forms slits for the admission of air, and 
provides: plugs to close these slits at pleasure. Beneath th: die is a table, 
which carries a socket head or form on which to mould the interior of the 
socket ; this table can be raised and lowered at pleasure. When the 
socket haz been moulded in the socket mould, the slits are opened to 
admit air, and the table being set free, the socket readily leaves the 
mould, and the table descends, whilst the barrel of the pipe is formed. 
The specification also describes improvements on the invention described 
in the specification of a patent, No. 4039, in the year 1873. 


1848. Impe.iine, Conpuctine, on Forcino Air, A. M. Clark, Chancery- 
lane.— Dated 19th May, 1875. 

This invention consists in conducting, forcing, or impelling air by the 
aid of a jet of air, steam, or gas for producing combustion in furnaces, 
for ventilating buildings, theatres, hospitals, mines, and other like uses, 
and as a motive power. 

1849. Woop Screws, W. R. Lake, Southampton-buildings.—Dated 19th 
May, 1875. 

This invention comprises a wood screw having its head constructed 
with a circular recess, traversed by a groove, for the insertion of a screw- 
driver. The said invention further comprises a taper or conical punch in 
combination with the header, so termed, used for heading the blanks 
from which wood screws are made ; also a drill of suitable cenfigura- 
tion in combination with the shaver of screw-making machinery, and a drill 
of suitabl figuration in bination with a feeding apparatus. 

1850. Mirreimnc, Tenon-curtinc, Mortisinc, anp Biinp PuNcHING, 
W. H. Avis, Hastings.—Dated 19th May, 1875. 

The cutter carrier guides are made adjustable by being pivoted at their 
lower ends to the base plate of the , and are supported at their 
upper “ef fixed quadrants as their base _— on which they 
may be fixed at any position by oe and eccentric clamps. 
For mortising, the guides are fixed vertically, a mortising tool being in 
that case employed, the cutter carrier being adapted to receive tools of 
different kin 
1851. Horse Hoes, J. 7. M. Hircock, Upwell, Cambridge, and R. Henpated, 

Grantham.—Dated 19th May, 1875. 

The invention relates to means for raising each hoe tely ; also to 
means acted upon by the hand or foot for raising all the hoe levers at 
once ; also to means tc be acted wpon by the hand or foot for steering the 
hoe ; also to means for regulating the distance between the wheels when 
two are used ; also to a new form of guide by which uneven ground may 

ed ; also to means for regulating the dist, apart of the hoes ; 
also to means for enabling the hoe to be used as 4 turnip thinner and as a 
seed or manure drill. 











1852. Keyvess Warcues, R. Whittaker, Bton-grove, Blackheath, London,— 
Dated 19th May, 1875. 

First, the click wheel and stop-piece are attached to the barrel arbour 
by means of a left-hand screw, and by this means the barrel is attached 
to the lower plate, see Fig. 8, thereby increasing height of [main*) spring. 
Secondly, the shifting bar, Fig. 7, is sunk through the lower plate and 
rests nst the under surface of a solid top plate, which increases the 
strength of the wheels and bar. irdly, scape cock attached to and 
formed on the solid ~ plate. Fourthly, an winder fluted, 
Fig. 9. Fifthly, case lock spring to receive its motion at the side of the 

mdant point, a, Fig. 5. Sixthly, — the three wheels, a, b, c, 

ig. 1 in a straight [line*], which lock themselves in gear and prevent 
accidental setting of the hands. 

1853. Hackirsc Frax, W. Cunningham, Dundee.—Dated 26th May, 
1575. 

This invention relates to improvements applicable to any kind ef 
hackling machine which is or may be fitted with a brush and doffer 
arrangement for taking off the tow from the hackles. In carrying out 
the invention, plain bars or reds which may conveniently consist of metal 
tubes are arranged between the brush bars, but are fixed to rings or end 
discs separate from the ends of the brush cylinder. The rings, to which 
the rods or brush guards, as they may be termed, are attached, are carried 
in or on bearings which are eccentric to those of the brush cylinder, but 
they are made to revolve at the same rate as the brush cylinder. 

1855. Deoporisinc Boop, J. Smith, Cattle Market, London.—Dated 201) 
May, 1875. 

This consists in mixing blood with suitable proportions of phosphate of 
lime or ground coprolites, calcic-oxide, and sulphuric acid (or by prefer- 
erce ammonia lignine saturated with sulphuric acid), the mixture being 
well stirred as the different ingredients are added. 

1856. Permanent Way, J. H. Johnson, Lincoln's-inn-fields.—Dated 20th 
May, 1875. 

This invention relates to an improved mode of constructing permanent 
way, and consists in the employment of longitudinal sleepers of rolled 
iron upon which the rails rest, and to which they are connected by screw 
bolts in combination with transverse sleepers, also composed of rolled 
iron, which are arranged at the junctions of the ends of the rails beneath 
the longitudinal sleepers and connected to the latter by angle irons and 
bolts. The sleepers are by preference made of an inverted trough shape 
with a central web, and they may rest upon a bed of stonevur gravel. Tic 
bars are employed at intervals for connecting the rails together, to which 
they are secured by nuts ; and ordinary fish plates are fitted at the joints 
of the rails. 

1862. Pnospnorvus anp Puospuipes, J. Tornsend, Glasgow.—Dated 21st 
May, 1875. 

This invention consists in the utilisation as a source of the phosphorus 
and phosphid of phosphate of alumina; and the kind known as 
rodonda phosphate answers quite well, although other varieties will do 
80 also. 

18@7. Rotary Enaines, J. H. Johnson, Lincoln'swn-fields.—Dated 21st 
May, 1875. 

This invention relates more particularly to rotary engines driven by 
steam, air, water, or other duid, but it is also applicable to pumps and 
fans or blowers ; and it consists of a novel combination and arrangement 
of the parts, whereby great simplicity of construction and economy in 
the production of the rotary engines or other machines are obtained, and 
of improved machinery to be employed in their manufacture. 

1872. Puorometers, V: Bablon, Paris.—Dated 21st May, 1875. 

The object of this invention 1s to establish the flow of a volume of gas 
always rigorously equal to itself at all times, no matter what the density 
of the gas. Such a flow being established, the simple measure of the 
dimensions of the flame then suffices to indicate the ligkting power of the 
gas. The inventor obtains the flow of this constant volume, not by aid 
of regulators, but by means of a capacity whence the gas is always 
expelled at an equal speed. This constant expelling capacity may con- 
sist,—First, in a fly of a meter receiving from an external mechanism a 
uniform rotary motion. Secondly, in a gas meter bell suspended by « 
cord to the barrel or wheel-work of a clock mechanism, and descending 
with a specd rendered constant by this mechanism. Thirdly, and 
ne. ina bell whose speed of immersion and consequently of expul- 
sion is regulated in the following manner :—This bell is enclosed in a 
closed reservoir, which only communicates with the atmosphere by a 
straight and narrow orifice, in suchwise, that as the bell descends and 
drives the gas it contains, 1t draws in an equal quantity of air above it. 
The speed of entry of the air may thus serve as measure of the speed of 
exit of the gas, and as the orifice of admission of air is of invariable size, 
a similar degree of rarefaction of the air above the bell will always indi- 
cate a like speed of descent of the bell. A manometer indicates the 
depression produced above the bell, and a tap placed on the exit tube of 
the gas admits, by opening it, of leading the manometer always to exactly 
the same point, and thus producing the flow of a volume of gas always 
rigorously equal to itself. 

1885. Gusrowper Cnarces ror Biastino, H. H. Murdoch, Staple-inn.— 
Dated 22nd May, 1875. 

This inveution consists in forming gunpowder cake into rings or pieces 
of a circular, square, hexagonal, or other suitable shape, the said rings 
having each a hole through the middle to string a series of them upon a 
match or fuzee. They may have —_ or convex surfaces with or without 
grooves, ribs, projections or angular parts upon them, and one or more 
holes or depressions made in them, and their external peripheries may be 
ribbed. 

1899. Frepino Borries, W. KR. Leke, Southampton-buildings.—Dated 24th 
May, 1875. 

This invention relates to a feeding bottle, which is provided with 
valves and marked with divisions of equal capacity. The stopper is a 
cork covered by a capsule. It is perforated with two holes, one serving 
for the passage of the suction tube, which is provided with a valve, the 
other being furnished with a small tube ie closed by a valve, which 
permits the air to enter and prevents the escape of the liquid if the feed- 
ing bottle should be upset. 

1902. Breecu Loapine SMaLt Arms, W. M. Scott, Birmingham.—Dated 
25th May, 1875. 

This invention consists in fastening down the barrels of drop-dewn 
guns by means of a horizontal lever on the tang of the break-off, taking 
into a recess in the prolonged rib between the barrels. The short arm of 
the lever works in a horizontal recess or chamber in the break-off, and 
—— in its normal position into the opening in the face of the break- 
off into which the prolonged rib enters when the barrels are shut down. 
On shutting down the barrels, the prolonged rib bears against and presses 
aside the short arm of the lever, which arm when the barrels have been 
fully shut down snaps into the recess in the prolonged rib and fastens 
down the barrels, the releasing of the barrels being effected by turning 
aside the thumb plate end of the lever on the tang. It is preferred to 

the fastening do hanism described with that patented by 
the applicant on the 25th of October, 1865, No. 2752. The short arm of 
the lever may be furked and the prolonged rib made hook-like ; 8» that 
on fastening the barrels, the turned up portion of the short arm engages 
behind the hook-like piece on the prolonged rib, and thereby draws the 
breech ends of the barrels to and holds them against the break-off. Or 
the end of the short arm may be turned downwards and be hooked to the 
prolonged rib which is turned upwards. 


1912. Furnace Bars, 7. S. Dobson, Nottingham.—Datel 25th May, 
1875. 








The inventor employs straight, curved, or reticulated bars pierced with 
a number of trumpet-shaped holes, the larger ends being on the lower 
side of the bars, thus supplying a considerable additional amount of air 
to the fuel. 

1921. Corsice Pore and oTneR Rinos, A. C. Taylor, Bi mingham.— 
Dated 26th May, 1875. 

According to this invention the rings are made from trough plates or 
half tubes by bending and brazing their opposed ends or from flat rings 
by stamping, the convex side of the trough plate or half tube being turned 
inwards and forming the inside of the ring, the outside of the ring being 
hollow or concave. The rings made as described may be ornamented by 
applying and fixing plain or ornamental bands, strips, coils of metal or 
other ornamental parts in the troughs or channels of the rimgs. These 
ornamental may be fixed by brazing, or, in the case of cornice pole 
rings, by the stems of the eye parts of the said rings. 

1958. Reocuratine Suppty or Water, F. C. Jones, Blackfriars-road.— 
Dated 28th May, 1875. 

The invention relates to emg for the supply of water, regulated 
in quantity by the size of syphon or ball valve, after certain quantities of 
liquid have down the waste pipe, or after certain intervals, accord- 
ing to the size of the supply valve. The apparatus consists of a suitable 
form and material, to one side of which is fastened a ball valve for the 
supply of water or other liqdid ; also, a connection from the ball valve 
outlet through which the fluid is discharged to the urinal, or for the pur- 
pose to which the apparatus is applied. In another side is an inlet for 
connection with the waste pipe. In the bottom of the vessel is placed, 
by means ofa hollow plug and washers, a syphon and overflow pipe made 
of pottery or other suitable material, with a socket to connect same with 
the drain pipe. The lid or upper part, which is provided with a lock, is 
movable. én its under side is a projection fitting into a gutter round 
the top of the vessel, in which water or other material is placed, for the 
oy wre of trapping. This apparatus can be made either with or without 
the inlet waste-pipe, ball valve, and overflow pipe. A vessel containing 





” * The words “main” and “line” are found in the copy of the abridg- 
ment delivered by the applicant, but do appear in the original abridg- 
ment. 
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disinfectants (for the of mixing with the water or other liquid) 

may be connected wil ball valve outlet ; but this is optional. The 

advantage of the invention consists in greater utility at cost than 

attends any other system. 

1997. Warerrroorina Faprics, 7. Christy, Fenchurch-street, London.— 
Dated 1st June, 1875. 

This invention relates to a process of waterproofing cloth, woollens, 
linens, canvas, cotton, alpaca, and silk and other fabrics, and consists 
in the application of certain substances by which important atone me 
are obtained impr ts relate to the use of a composi 
formed of the substances hereinafter mentioned which is insoluble, while 
it can be easily in rated with tissues or fabrics, thereby 
passage of water, while “ air” is allowed to pass through. Theinventer 

loys acetate of alumina and Cetraria Islandica (usually known as Ice- 
land moss), water, and acetate of alumina of a light amber colour should 
be employed. 














Pais Socrety or Orvit ENGINEERS.—At the meeting of this 
body on the 5th Nov., M. de Coene read a paper on the construction 
of large railway goods sheds in England. 

New Raitways In Iraty.—On 15th Nov. 145 kilometres—90 
miles—of new lines were opened in Italy, especially that from Tuoro 
to Chiusi, by which the journey between Rome and Florence is 
reduced from 10 to 8 hours. 

LONDON ASSOCIATION OF FOREMEN AND DRAUGHTSMEN.—On 
Saturday, the 4th of December, Sir John Bennett will read a 
peper on “The Histoxy of Clocks and Watches and the Modern 

odes of ene illustrated with imens and 
drawings. Mr. Josep ewton, A.I.C.E,, will preside, and non- 
members are invited to be present. The place of meeting is the 
** City Terminus Hotel,” Cannon-street, and the hour eight p.m. 

SoutH Kenstncton MusguM.—Visitors during the week ending 
Nov. 27th:— On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,040; mercantile marine and other 
collections, 759. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 am. to 4 p.m., Museum, 1530; mercantile 
marine and other collections, 92. Total, 12,421. Average of 
corresponding week im former years, 9065. Total, from the 
v4 of the Museum, 14,690,780. Patent Office Museum, 
4153. Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,305,442, 

ENGINEERING Society, Kine’s Cotiece, Lonpon.—At a meet- 
ing held on Friday, November 26th, Mr. W. H. Cochrane, past 
president of the society, in the chair, Mr. A. H. Leaf read a paper 
on the *‘ Le tive.” He 1 his paper by considering 
the locomotive in, its earliest forms, and traced the various 
agg ays ~~ by Ste: 2 ae and others up to the present 
time. He also fully descri many special peer of engines now 
in use, mentioning particularly those on the Mont Cenis F Railway, 
the Great Northern, and also an engine known by the name of 
the ‘‘ Grosvenor.” His paper was further illustrated by drawi 
and photographs. An interesting discussion followed in whi 
Messrs. Cochrane, Douglass, Strange, Wright, Mackworth, Boote, 

Glasson, Hurst, Crompton, Little, Cruttwell, and Disney spoke. 

Tue InstirvTiIon or Qrvi, ENGINEERS.—The year of this 
incorporated society terminated on Tuesday. The changes that 
have taken place during the last twelvemonth have included the 
transfer of 17 associates to the class of members, the election of 
33 members, and the death or resignation of 14 bers, leaving 








a net gain in this class of 36. There have been 174 elections into 
the class of associates, and 43 deductions from that class, making 
the effectivaincrease 131. The honorary members remain the 
same, three having been elected against three deceased. There have 
been 89 admissions into the class of students, and 39 have from 
various causes been withdrawn from the list; 22 of the number 
having become associates. Of the several grades there are 
now on the books 828 members, 1454 associates, 15 honorary 
members, and 332 students, together 2629 of all classes. 

FRENCH RAILWAY Rerorm.— After an inspection in company with 
other French railway directorsand engineers of the English method of 
working railways, M. Solacroup, of the Orleans Railway, has issued 
an order to the station masters on that system to allow 7 g 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ' 

(From our own Correspondent.) 

Tuts week’s leading feature of the iron trade of South Stafford 
shire and East Worcestershire is one which is alike unusual and 
—— There is quite a considerable inquiry for puddled iron; 

the few firms here who sell the product of the forge and those 

who offer it from Cleveland, are all alike doing a spirited trade. 
It has been some time since such a demand was experienced for 
this article, and if the Cleveland firms were not in so ee 
a condition, good prices would just now be obtained for it, At 

nt, however, the puddled iron of the North of England is to 
had at under that of this district by from 2s. 6d. to 5s. per 
ton. But it should be stated that the native product produces a 
better yield by about 74 pe. cent., whilst superior quality is like- 
wise claimed. 
Les yee ~& _. seem * a eg with of Beclond of non 
workers are without employment in the land, part o 
this inquiry is due to the uddlers t out South Staffordshire 
ing in supply within the demand. Of this you will remember 
that I have been writing for some time . under supply 
enabled them to get 9%:. 6d. a ton for puddling, while the puddlers 
in the North were receiving only 9s. The other chief cause for 
this inquiry for puddled iron is to be found in the difficulty which 
has been recently experienced in getting enough coal to keep the 
forges and the mills fully going, because the heavy rains had 
flooded many pits which were kept going to supply finished iron- 
works almost exclusively. 
But this anxiety to keep the mill wheels revolving would be less 
apparent if we had not arrived at that period of the year when 
it is usual to make special efforts to have clear decks before the 
men begin their holidays, and the Christmas stock-taking com- 
mences. In most of the products of the mills of this district 
there has, therefore, been this week a greater output than in any 
other week for some months past. ith how many orders on the 
books the works will be started in 1876 is quite another matter. 
Certainly the sales made since my last by the finished iron firms 
have not thrown much light upon the future, for scarcely any new 
transactions in finished iron have been booked in that interv 
Finished iron ranges from £8 5s. for poor bars to £10 for those 
of good quality, and the other denominations are in the same pee 
portion. Thus pricesare unchanged upon my quotation of 
week. But the tendency of the market in respect of nearly all 
quotations for goods required after Christmas are in favour of the 
buyer, witha greater disposition by the vendor to do business than 
i lates and angles were to-day—Th 

e ucers 0} er pl and angles were y—Thurs- 
day—louder in Pd ape Baw than before of the competition 
which they are experiencing from the northern i certain 
of the quotations this week being 5s, under those of a fortnight 
ago. is, at a time when more money has to be paid here than 
in Cleveland for labour, and when is scarce and very dear, is 
largely detrimental to the interests of this district, consumers 
evincing a disinclination to give ruling prices, and declining to buy 
to any extent forward, though these are products which the 
engineers are almost compelled to buy in advance of immediate 
necessities. 

At the same time that the competition of the North of England 
is increasing in severity in ions of our own market, the falli 
off in inquiry on account of former leading foreign markets, an 
the competition of continental firms in certain other — 
markets, are topics which give rise to thoughtful discussion when 
ir sters ble on “Change. Belgian mill and forge pro- 
prietors and their agents are found to be displaying increasing zeal 
in their efforts to take orders, which at one time were placed 
almost wholly in this district. They have obtained for the nt 
a foothold in the markets of China for nail rods, which are 
selling under our quotations. Generally, however, the nai rods 








who have taken their tickets to await the arrival of the train on 
the platform, instead of being cooped up in boxes like so many 
head of cattle and only released when the train comes to a stand- 
still, as has hitherto beenthe practice. At junctions notices are 
to be displayed to indicate the platform from which each train will 
start ; and in addition to this, when necessary, the guards are to 
announce in their ordinary voice, at each compartment, the prin- 
cipal stations at which the train will stop. It is also consoling to 
learn from the report, which from its naiveté cannot fail to bring 
a smile to the lips of the practical Englishman, that ‘‘ deafening 
cries” are forbidden, and the guard must only proclaim in a loud 
voice the name of the station at which the train has stopped, the 
length of stoppage, and any necessity there may be to change 
carriages. 

A Loc or Iron.—A page extracted from the'journal of H.M.’s 
ironclad Teakettle.—Monday : Carried away a couple of anchors, 
and started, Came into collision with ow 4 ironclad, and made 
all taut for the night.—Tuesday: Repaired ram, and got up steam. 
Weighed anchor, and made good progress until stopped by pier- 
head. Disentangled the rigging from the lighthouse, and made 
all safe for the night.—Wednesday: Repaired bowsprit, masts, 
and spars, and accepted assistance of tug. When cast loose ram- 
med tug ; took her crew on board, and made everything comfort- 
able for the night.—Thursday : Placed buoy over wreck of tug, 
and steamed into smooth water. Saw pleasure yacht in the offing. 
Accidentally rammed pleasure yacht in a fog, and made everything 
cosy for the night.—Friday: Got up steam, and found that the 
engines primed famously. Drifted on to some rocks, and made 
everything shipshape for the night.—Saturday: Got off rocks, and, 
finding the vessel sinking, made sail forthe harbour. Sank on the 
bar, rose to the surface, swam ashore, sent despatches to the Ad- 
miralty, and made everything snug for the night.—U.S. Army and 
Navy Journal. 

VENTILATION OF CLEVELAND IRoN Mryes.—The provision, now 
being made, of enlarged ventilating apparatus at several of the 
chief iron mines in Cleveland draws attention to the modes 
adopted in these. The ordinary furnace, the fan, such as 
Gui al 8, and the ventilating machine, are the three modes in use; 
and it is becoming yearly more apparent that the first is losing 
ground, and fans and machines—especially the latter—are taking 
its place. Still, in some of the largest mines in Cleveland, ventila- 
tion is wholly effected by the furnaces, some of which are of large 
dimensions, At Huntcliffe mines, a column of air, equal to 
22,813ft. per minute, passes over one of the furnaces; at Brotton, 
nearly three times the volume of air 8 in the same time over 
the furnace; whilst at one time the t leatham mines were venti- 
lated by five furnaces, supplying 170,130 cubic feet per minute, but 
machinery has been introduced to dispense with these. Several 
fans are in use—one of the largest, on Guibal’s principle, being 
employed at Eston mines, the dimensions of which are 37ft. 
diameter and 12ft, breadth, and which, when driven at the rate of 
fifty-two revolutions per minute, displaces 164,000 cubic feet of air 
in that time, The machines in use were first tried at the Lofthouse 
mines, where one of Cooke’s was erected in 1872, composed of two 
sheet-iron drums, about 8ft. in diameter and 16ft. in length, 
mounted eccentrically on shafts. For this invention claims have 
been set up that it more fully ventilates the mine with an expendi- 
ture of less than one-half the fuel, The first of these machines 
having demonstrated its superiority to the old furnaces, it has been 
replaced by one on the same principle, but on a much larger scale, and 
a second is now being laid at Lofthouse mines; and the prin- 


ciple has also been adopted at other mines of the Messrs, Pease. 
It is becoming increasingly evident in Cleveland that lager out- 
puts wiil be demanded from the mines after the present depression 
is past, and with an increasing output increased ventilation is 
necessary, so that more and more ventilation will be attem: 


btained by the nail makers of this district from ium have 
proved of unequal quality, and sales have declined. i ae 
lates are coming to this country for reshipment to ia ; 
ir Isaac Lowthian Bell himself vouches for the fact that a con- 
signment of no less than from 2000 to 3000 tons of such iron has 
just gone out from London to our Indian Empire in a vessel owned 
y a friend of his, 

Pig iron is freely offered—some of it at prices more in buyers’ 
favour than was noted a week. ago. This is the yield ou of 
other districts. Cleveland, for example, is being benefited slightly 
by the reduction of 300 tons in the make of certain poorer — 


tions of Staffordshire Rs iron. Agents of that di have 

— sales here in the past week Fey | . oe raf the Kington, 
ready pigs are beginning to arrive from part of the ki m, 

Soke neni eas qieiee eth dion richer products of this district 


and the West Coast, and in Seuth Yorkshire and Dae 
making strip iron and such like products of the Staffordshi 


All mine hot-air pigs range from £4 12s. 6d. to £4 17s. 6d. per 
ton, price depending = quality and make. Cold-air ae is 
quoted at £6. Gao of Se Gemaes pennies ie coe iron 
has lately been blown out in the Ne district, Cinder-pigs 
are still quoted from £3 to £3 5s. ton. Thenumber of furnaces 
now in blast in South Staffordshire and East Worcestershire is 
only 68, out of 151 built, 83 remaining idle. 

e demand for coal is still in excess of the supply. The prices 
of thick coal remain unchanged, viz., best, 18s.; seconds, 13s.; 
lumps, 12s.; and engine slack, 5s. 6d.—loaded into boats, railway 
wagons, and carts at the wharis, at the standard weight of 22401b, 
to the ton. 

There are complaints by colliery owners of the little effect which 
as yet.the Mines inage Commissioners have been able to make 
upon the water in the mines of the district, which there is no doubt 
is rising and extending over a wider area. This has helped to 
bring about a combination of small colliery owners, in the form of 
a limited liability concern, to obtain counsels’ opinion upon the 
validity of the awards by which drainage rates are levied upon 
owners who allege that they are not benefited by the work done, 
and for other defensive purposes, It should, however, be remem- 

read that the commissioners had not completed their surface 
work when the rainy season set in with so much severity. There 
are unavoidable delays in the completing of so vast a work. 
On Wednesday the commissioners had the benefit in consultation 
of Mr. Dowdeswell, Q.C., their 1 arbitrator, who, at their 
request, came from London on that to meet them. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


DurING the past week there has been, if an: hing, a little more 
activity in the iron trade of this district, but the market generally 
continues dull, and , as a rule, are only to a limited 
extent. There is, however, a more healthy feeling, as it is beeom- 
ing evident that the market has at length touched its lowest 
point. “Bearing” operations are no4 now so much talked about, 
and amongst consumers there is more di tion to con- 
sider contracts over the next few months. akers exhibit a 
much firmer tone, and in the lower numbers of pig iron especially, 
both for forge and foundry purposes, prices are stiffer, rates | 
1s. to 1s. Gd. per ton higher thar they were at the beginning o 
last month. For Middlesbrough pig iron, delivered into this dis- 
trict, the quotations are about 585. 0d. for No. 3 foundry, 58s. 3d. 
for No. 4 foundry, and 57s. to /i7s. 4d. - ton for No, 4 forge. 
Lincolnshire brands are quoted at from 62s, to 63s. for foundry, 
and about 61s. per ton for forge qualities, which places them more 
on a level with the local makes, sellers of which have recently 


uotations than they were a week or two ago, and it is difficult to 

dbtain concessions even where good specifications are offered. 
bars, delivered into this district, are quoted at 

£8 26. Gd. to £9 per ton, Lancashire at £8, and Middlesbrough st 

£7 15s. to £7 17s, 6d. 

The loca) ironworks remain inn elie —- The 

blast, furnaces are still only working up to half their production ; 


forge proprietors, with very few exceptions, are exceedingly short 
of orders ; founders ‘lack ; and, except that cotton 


quiet. 

purposes continues very stiff 
in price hout Lancashire, and stocks at the collieries are now 
low, but fuel for purposes and iron making shows 
no improvement whatever. In the Manchester district some of 


the leading coal concerns have advanced their deli ices 
to private consumers 10d., 1s. 8d,, and 2s. 6d. ton, the delivery 
sales for house coal now ranging from 15s. to per ton, accord- 


ing to quality. This, however, does not affect the pit prices or the 
es to merchants, and in other classes of fuel there is no altera- 
tion from last month. At some of the collieries in the West 
Laneashire districts advances of 6d. and 1s. per ton have been 
put upon the best Wigan seam, but this is not general, and is 
chiefly a levelling up of prices to the top rates ruling last month, 
the average pit prices for good Alay coal baling how 14s. 64. to 15s. 
per ton, and for Pemberton four feet 12s. ton, erior classes 
of engine fuel, however, exhibit rather a downward tendency, and 
there is a deal of pushing in the market for orders. For gas 
coal there is a very firm inquiry both for home consumption and 
8 ent, at about late rates. 

‘or coke there is still very little demand, and local makers have 
been compelled to put out some of their men in order to avoid a 

accumulation of stocks. 

he ordinary monthly meeting of the Manchester Geological 
Society was held on Tuesday, and Mr. J, Dickinson, who presided, 
exhibited a few fossil specimens from the coal beds of Leinster. 

The adjourned annual meeting of the Society for the Promotion 
of Scientific Industry was held on Friday night, to receive a state- 
ment with regard to the Cheetham Hill Exhibition, and from this 
it appeared that there had been a loss to the society in connection 
with this exhibition of £3140. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
TuERe is again no noteworthy alteration to report in connection 
with the leading industries at town and surrounding district. 
Everything remains in the exceedingly sluggish condition to which 
allusion has been made on various former occasions, and so far as 


outward appearances go there is no ap t prospect of any early 
amelioration of the oment state of affairs. In the iron trade proper 


a few establishments are ucing pig iron in limited quantities 
whieh they are either selling to the founders or forge i ’ 
or themselves working it up into common bars. bars, 


are 
uoted at something like £8 ton at the works, are sent into 
Lenushiee in competition with the products of the North Stafford- 
shire and Lancashire establishments, but the market is so well 
stocked in proportion to the demand that sales are on a very 
small seale. At one or two ironworks in the vicinity of Rotherham, 
a few fairly good ifications for h are in course of execution, 
at quotations which are understood to be below £12 per ton. At 
Sheffield itself the large wesks azo covupied n'a auinbep el Cipast 
ments on ial work, such as the manufacture of armour plates, 
turrets, and fort shields for fortification which cannot be 
classed amongst the ordinary routine of ironworking. These 
ents are active, as I have from time to time occasion 
to state, but in others, such as the tire, axle, and buffer (to 
omit all mention of the rail mills) there is next to nothing 4 
There is a rather better inquiry for reliable boiler plates and 
a eg The latter are mainly on account of the 
umber, , Thames, and Clyde yards. Some of the ship- 
builders are now making use of steel instead of iron plates. 
sadh chsel tease, 1 ougrebte have $0 ote deciaed symptoms 
depression of business, This stagnation has for 


@ conseque’ 
inaugurated a still further restriction of working time, which, under 
the altered plan, will from now be three turns per week only, 
instead of four as heretofore. It will be surmised how depressed 
this branch of trade is when I state, which I do on indisputable 
authority, that a couple of days ago, one of the most eminent steel 
firms had not a si order on its file. Special tool steels, plates 
and sheets of particular sizes, and rolled to ified angles, are 
the only kinds in any sort of demand, and even then in but very 
small consignments. : fs 
The vendors of hematite pig irons ad ee oy me 
full nominal prices, which are as follows for the leading -- 
Maryport hematite, No. 3, 72s. 6d.; No. 4, 72s. 6d.; No. 5, mottled 
and white, 72s. 6d.; Bessemer, No. 1, 80s.; No. 5, 77s. 6d.; and 
No. 3, 75s.; Millom Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and 
No. 3, 75s.; “ordinary,” No. 3, 72s, 6d.; No, 4, 7is. 6d.; No. 5, 
71s. 6d.; mottled, 80s.; and white, 80s., on four months’ bill, or 
with 4 —< 24 off for prompt cash. SS, 
Cammell and Company, Limited, Cyclops Works, Sheffiel ve 
ped Ly mF nar ‘al, £3 per shams, or at LL. — 
of 7: cent. w “up capital, pa: on Decem 
The Sividend or the sree teen om patie’ of 1874 was £2 per 


On Sunday morning a man named John Longley was suffocated 
in a large tube at the Guineasthorpe Works of Messrs. 
Cammell and Company, and a number of other men who tried to 
rescue the deceased were rendered insensible by the foul air in 
the tubes, which had accidentally been left closed. ‘ 

The house coal trade is moving a little, but it cannot be said 
even now to be anything like up to the average of the season. 
That this should be so is not to be wondered at when we take into 
consideration the greatly i d petition which has natu- 
rally resulted from the opening out of scores of new collieries in this 
and the other pri coalfields. In South. Yorkshire and North 
ee = alone there have been at least fifty new pits opened 
out during the which dates back to the inauguration of the 
coal panic, and a number of others are in course vf being sunk. 
With this enormous tation of the uction and depres- 
sion of the demand, which is nearly without a precedent, it is 
no longer a matter of surprise that quotations cannot be forced 
up in the which obtained two or three years ago. To-day 
a number of the local coal agents!and colliery proprietors 
have raised their prices by amounts from sixpence 
to one shilling per ton, but none of them have raised _half-a- 
crown, as has been freely stated by various papers in different 

of the country. new price list of the Sheffield Coal 

mpany, which just comes into operation, is as follows :— 

Picked branch coal, 15s., an advance of 6d. per ton; best B 
Silkstone, 13s. 3d., a rise of 3d.; best Birley Silkstone in 
cubes, as sent to the London market, 14s., an advance of per 
ton; screened Silkstone nuts, 7s. 6d., no advance ; screened seconds 
coal, 9s. 6d., no change ; coke breeze, 10s., same ; melting 
coke, 188,, same as before ; and unscreened slack, 3s., no 
alteration—all ton of 21 = at the pits. = oy + — 

hire ery proprietors have put up prices 8. per ton. 
A Shofiela merchant quotes Kiluhurst best house coal at 14s.; 
ditto, seconds, 13s. ; =a slack at 8s., delivered at the Sheffield 
wharves. A good common large house coal is being sold at 11s. 6d. 
per ton. Looking at the matter from a general point of view, it 
ap) tolerably clear that nothing but a great revival of the iron 
and steel trades, or a movement on the part ef the miners for 
higher wages, have the effect of causing any really f 








increase in the price of fuel here this winter. 








pted by 
machines and fans, to the growing disuse of the old-fashioned 
urnace, 


complained of being undersold in the market. For finished iron 
there is still only a small inquiry, but makers are firmer in their 








Henry Johnson, engineman, and John 


On Saturday last 
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Lightowler, banksman, both employed at the Glass Houghton 
Colliery, were committed for trial on a charge of manslaughter for 
having, as alleged, caused the deaths of two men by not properly 
lowering them into the pit. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A vERY slight improvement has been manifested in the condition 
of the iron trade of the North of England during the last few da 
Some rail orders of small account have been secured, and some of the 
works that were likely to lay off about this time have a prospect of 
being able to continue in operation for some time longer. On 
*Change at Middlesbrough there was rather more animation on 
Tuesday of this week, and stronger hold ppeared di to 
be more firm in their quotations. In some cases as much as 50s. 
was asked for No. 3, but generally speaking it was difficult to 
advance prices beyond 49s., and that may still be regarded as the 
ruling quotation, Little business has, hewever, been done in pig 
iron — = past few days. Makers of forge quali*ies have 
their order books, on the whole, pretty well filled, and the furnaces 
employed on this kind are likely to continue tolerably busy for some 
time to come. 

The ironworkers connected with the Board of Arbitration in the 
manufactured iron trade have been asked in two cases to submit 
to a reduction of 15 per cent. in their present wages, with a view 
to enable their employers to keep their works going by accepting 

pT A, 3 o Bal, 











The prices of the iron in makers’ hands show little change, 
but whatever alteration has taken place, has been generally up- 
wards. The quotations of the principal brands are as follows :— 
G.m.b., at Claggow, No. 1, 63s. 6d.; No. 3, 62s,; Gartsherrie, 
No. 1, 73s.; No. 3, 65s.; Coltness, No. 1, 77s. 6d.; No. 3, 
66s.; Summerlee, No. 1, 70s.; No, 3, 62s, 6d.; Langloan, No. 1, 
73s.; No. 3, 64s.; Carnbroe, No. 1, 66s. 6d.; No. 3, 63s.; Monkland, 
No. 1, 64s.; No. 3, 628; Clyde, No. 1, 64s, 6d; No. 3, 
62s. 6d.; Govan, at Broomielaw, No. 1, 64s.; No. 3, 628. 6d.; 
Calder, at Port Dun No. 1, 75s.; No. 3, 64s.; Glengarnock, at 
Ardrossan, No. 1, 69s.; No. 3, 64s. ; —- No. 1, 63s. 6d.; No. 3, 
Senate eth Not as ditt aoa selected 67s. 6d.; Shotts 
G outh, No. 1, ; ditto, i , 678. 6d. ; 
1, 72s. 6d.; No. 3, 6 Kinneil, at Boness, 

No. 1, 648.; No. 3, 61s. : 

The shipments of pig iron from Scotch ports for the week en 
the 27th ult. sadn to 8116 tons, showing an increase of 
as compared with those of the corresponding week of 1874. The 
im of Middlesbrough piss at Grangemouth for the week were 
1870, or 1780 less than in the corresponding week of last year. 

Though the malleable trade remains dull, and there is every 
reason to believe, as I stated last week, that no very material im- 
provement will take place before the nt of th 
year, yet I am happy to be able to report that, within the last few 
days, a more cheerful feeling has been observable in some depart- 
ments of the trade. 

In almost all descriptions of coals there has been a better 
d d. Household coals have been somewhat advanced to the 








contracts at a lower rate. In the first case the 
bg np hh. y proposed a reduction to this extent 
on the expiration of the notices served upon their workmen at 
Middlesbrough and Witton Park. The directors held out the hope 
of being able to keep the bulk of the workmen together if this 
pro; were accepted, but it was declined on the ground that the 
men were bound by the Board of Arbitration, and could not assent 
to any such offer without the assent of their colleagues connected 
with that board. Hence it happens that the works are still at a 
standstill so far as the an mills are concerned, and they 
are likely to remain inoperative until the Board of Arbitra- 
tion has decided upon the question of the amount of 
reduction to be awarded conformably with the general 
application made by the employers. In the other case, the 
directors of the Darlington Iron Company endeavoured, through 
their works manager, to secure orders at a price sufficiently low to 
com with other districts, by a reduction of the wages of 
puddlers and millmen. The works manager asked the men whether 
they would be willing, pending the expiration of a week’s notice 
to terminate their engagements, to accept a reduction of fifteen 
per cent.? The men returned virtually the same answer as the 
workmen of Bolckow, Vaughan, and Company. They stated that 
they were powerless to act without the approval of the Arbitration 

Happily, one or two small orders have come to hand in 
the meantime, so that the works have not been iaid off, but the 
directors have deemed it one to place their men under what is 
commonly known as the day-to-day agreement, which leaves them 
at liberty to close their works on twenty-four hours’ notice. 








consumer, and the prices of steam, splint, and Wishaw Main each 
show an upward movement, there being a decided increase on the 
week of 3d. per ton. The foreign shipments have not, however, 
been . The quotations are as follows :—Household coals, 9s. 
to lls. 6d. per ton; steam, 9s. to 1ls.; splint, 8s. 6d. to 9s. 3d.; 
Wishaw Main, 7s. 6d. to 8s. 3d.; and smithy, 14s. A good deal of 
the slackness in the export trade is still attributed to the want of a 
sufficient number of railway wagons for the transit of the mineral. 
At a number of stations on both the Caledonian, and Glasgow, and 
South-Western Railways, coalmasters plain of a loss of business 
from this cause, the orders being more numerous than can be 
supplied with expedition. In some cases coalvendors have been 
compelled to draw their supplies from other quarters, and the 
inconvenience and delay are much felt, particularly at some places 
in Ayrshire. The wagons are occupied with other kinds of traffic; 
but I happen to know that the companies are exerting themselves 
to the utmost to provide a better supply, and that a considerable 
number of new and inferiorly-built trucks are being sent out 
weekly from the works. A good demand for coals prevails in Fife, 
and in the eastern mining counties generally, the inland trade 
maintaining a firm position, and the transactions for shipping 
account being also more numerous. Wagons are scarce there also, 
and the trade is thereby hampered. There is a large inquiry for 
both steam and gas coals. , 

The project for the establishment of a Coal Exchange in Glasgow 
is likely soon to take definite shape. A ting of its p ter 
was held on Wednesday, when a committee, appointed at a previ 
ous ting, gave in their report. The recommendation of the 











The position of the rail trade remains as dep d 
and unsatisfactory as ever. The two or orders that 
have just come into the district are not of sufficient account to 
keep the trade in anything like average activity. There is no 
prospect that the works already laid off will soon be in operation 
again. Some of them, indeed, are so largely involved in cial 
complications that they will not get into smooth water probably 
for many months ess by a start under a new proprietary 
Everything betokens a hard and severe winter alike for employers 
and employed. 

A meeting of the creditors of the Erimus Iron Company, 
Limited, was held at Middlesbrough on Tuesday, under the 
- of Mr. William Smith, of the Rosedale and Ferryhill 

m Company. It was stated that the works were mo to 
Mr. C, E. Muller, of Middlesbrough, for £40,000 on Octo! 25th 
in this year. They were then valued at £100,000, and the 
directors estimated their value at the present time to be £155,000. 
The total liabilities of the concern were reported to be £100,000, 
which consist of secured debts amounting to £68,700, and un- 

d debts ting to £32,000. The loss in manufacturing 

rations during the two years of the company’s existence was 

own to be £31,000. It was resolved to appoint a committee of 
investigation, who will report to a future meeting. 

Notice has been served upon the platers, riveters, and caulkers 
employed in the shipbuilding yards of the Tyne that a reduction of 
10 per cent. will be required on timework and 15 per cent. on piece 
wages. Under the auspices of the recently-formed Board of Arbi- 
tration and Conciliation in the Tyne shipbuilding trade, it has 
been arranged to reduce the wages of blacksmiths by 1s. 6d. to 2s. 
dae carpenters, by 2s. ; urers on ed time by 2s., and 

lackamiths and labourers on piece by 74 to 10 percent. The strike 
at the shipbuilding yard of Richardson, Duck, and Co., of South 
Stockton, still continues, and the works are not likely to be re- 
opened for some time. The firm has written a letter to some of 
the local a. pointing out that many of their workmen 
were receiving from 8s, to 9s. per dey, and yet preferred to strike 
rather than accept the moderate uction of 74 per cent. The 
prospects of the shipbuilding trade heut the district are 
extremely dull, although it is hoped that the reductions recently 
accomplished or now pending will influence new orders at reduced 
prices. 





committee that a limited ability company be formed to carry 
out the scheme, and the was adopted by the meeting. 
There is little doubt but that the agate capital will speedily be 
subscribed among the members of the eand their friends. It 
is proposed to push on the undertaking with all possible dispatch, 
as an Exchange has been long felt to be a great want in the city. 

Some weeks ago the coalmasters of Fife and Clackmannan made 
& proposal to the colliers in their employment that they should 
give upthe rule whereby their werking time has been restricted to five 
days per week, and return to the practice of working six days. 
The matter was referred to the votes of the men, and it has now 
been ascertained that by a majority amounting to about three to 
one, they decline to adopt the proposal. The employers have as 
yet given no indication of the course they mean to follow in the 


nces. 

The second of the course of lectures under the auspices of the 
Glasgow Sci Lectures Association was delivered in the City 
Hall, on the 25th ult., by Professor Williamson, of Owen’s . 
Manchester, the subject — “Coals.” The lecturer treated 
subject in an interesting and instructive manner, explaining the 
constituents of coal, and the manner in which its formations had 
been made and reduced to the consistent seams of varying 
thickness in wuich it is found. 

The report submitted toa private mevting of the Port Washing- 
ton Iron and Coal Company, held a few days ago in Glasgow, 
stated that the total make from the starting of the furnace to the 
closing of the financial year, nearly eleven months, was 9643 tons ; 
buton account of the backward state of the iron trade in America, 
and their brand being new, it was found a matter of difficulty to 
get the iron disposed of. It had been resolved to call up the 
remainder of the capital, and continue the manufacture in the hope 
of a better d d. The directors stated that if the demand con- 
tinues for a month or two longer, they might be induced to blow in 
another furnace ; but they were desirous, in the present depressed 
state of the iron trade, both here and in America, to proceed with 
the utmost caution, and make sure of their position as they went 
along. Nodividend was declared, but the repert was adopted, and 
sanguine ~ sy owe for the future. < 

It is highly probable that the wages a in the Clyde Engi- 
neering and Shipbuilding Works, to which I referred last week, will 
be amicably settled. The men have shown a disposition to make 











The negotiations are now all but completed for the approaching 
arbitration in reference to the Durham coal trade. It is proposed 
to appoint Mr. David Dale and Mr. Armstrong as the po tree 
for the employers, while Mr. Lloyd Jones and Mr. William Craw- 
ford will act for the pen. The Durham colliery mechanics have 
appointed Mr. F. Storer and Mr. John Burnett as their arbitrators, 
while the cok have appointed Mr. Lloyd Jones and Mr. J. 8. 
Jeans. In each of the latter cases the masters’ arbitrators will be 
the same as in the case of the miners. The sittings of the arbitra- 
tion court are expected to commence about the 10th December. 
The umpire has not yet been appointed. Meanwhile the coal 
trade continues very dull, and more pits are being laid off. 

It is proposed to apply for a reduction im the wages of blast 
furnacemen. The rate of remuneration now Me pee by this 
department is higher than that paid in 1871, but the price of pig 
iron is within a trifle of that then realised. Little is being done in 
the ironfounding and engineering establishments. The ironstone 
miners of Cleveland are working steadily, and no notice of reduo- 
tion has yet been served upon them. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron trade, which was somewhat languid last week, has 
again shown considerable firraness, and prices of warrants have ad- 
vanced from 1s. to 2s. per ton. Animproved demand for raw 
iron exhausts nearly all that the makers bring into the market, and 
the drain upon the public stores, though not very extensive, con- 
tinues. The quantity of pig iron in Messrs. Connal and Company’s 
Glasgow stores on Monday night amounted to 66,641 tons, 
about 500 less than at the same date the previous week, Furnaces 
in blast have not been much reduced in number, and, in short, 
there appears to be arather better prospect for the maker of iron. 
Business opened in the warrant market on Friday at 61s. 9d. four- 
teen days, and 62s. one month, and cash transactions were effected 
at from 61s. 6d. to 61s. 9d. Monday’s market was brisk, with a 
good business at 3d. to 6d. over the ing prices of the previous 
week. On Tuesday the market was , and a = i 
was done at 62s, 14d. and 62s. 3d. cash, 62s. 3d. eight days fixed, 
and 62s, 6d. one month opened and fixed. On Wednesday the 
market was steady, with business from 62s. . cash to 62s. 74d. 
and 62s. 9d., one month fixed. To-day (Thi y) the market was 
strong, and business was done at from 62s, 74d. to 62s, 9d, cash, 

63s, one month fixed, 





a concession, and attempts, which are expected to prove successful, 
are being made to settle the different rates of decrease in a way seme- 
what more favourable to them than was indicated in the first pro- 
of the masters. A number of fresh orders are being obtained, 

ut the trade is yet very slack. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TuERE have been numerous stoppages of collieries this week, but 
not to the extent announced. At one time it was feared, in the 
Aberdare Valley, that eight’or nine collieries at least would be 
closed, but this, fortunately, is not the case. Very erroneous 
notions are current as to the cause of this sto e, and the mis- 
conception has arisen in the first place by the statement pub- 
lished in connection with the Powell’s Duffryn Collieries. It was 
stated that from a portion of their collieries it would be easy to 
get an increased output, fully equal to the ——— then turning 
out daily from all. This gave force to the belief that the falling 
demand for coal necessitated. coalowners to close some of their pits, 
and make others dc extre work. Now, the fact is that in South 
Wales particularly, the demand for coal is restricted to the best sam- 
ples, and the inferior kinds are in no request whatever. Hence while 
the 4ft. measures will continue to be well worked, nearly all of the 
inferior veins will be abandoned for the time. In illustration of 
this falling off in demand for the cheap coals, one coalowner at 
Neath has had a number of full trucks at Cardiff the last six 
months. It would have paid him better to have given the coal 
away. Coal, too, from ironworks which it would be invidious to 
name is also in the same plight. In addition to the falling off in 
cheap coal, there is a sensible diminution in regard to the best 
varieties to the extent varying from 10,000 to 14,000 tons 
week. The complaints in Cardiff are loud and numerous, and in 
the face of it there seems no sanguine hope about floating the 
Glam shire canal scheme. The canal origi cost a little 
over £100,000, and was opened a little before the beginning of this 
century. Originally started to secure the iron trade, it has tant 
a large measure Feng L never yielding less, as a rule, than 
10 per cent., but with the falling off in the trade, it has suffered, and 
there will be no chance of any improvement unless the sea dock is 


On Tuesday there was a meeting of shareholders at Cardiff, 


62s.; Carron, at | year 





when a full and comprehensive scheme, signed by Mr. Crawshay 
and others, was p before them. From this it appeared that 
the present revenue is £3500. The estimated cost 
lock is £85,000, and the cost of land, &c., £25,000, 
capital of £110,600, raised by 6000 shares at £20 each, From the 
culations of the committee of investigation, it is believed that 
the new will realise a dividend of 64 per cent, 
Unionism is still ing ; nearly 600 members, I am informed, 
joined the National Federation this week at Neath. Notices of a 
reduction of are out, and it is tolerably certain that at all 
the collieries the reduction will come into force with the new 


Tam to learn from excellent sources of information that 
Mr. Fothergill’s affairs are now approaching a most satisfactory 
condition, and that as a new company, limited, with Mr. Fother- 
gill at the head, Aberdare and Plymouth will soon benefit by his 
re-establishment. When one thinks of his success in putting the 
works of Abernant into a flourishing condition years ago when 
their state was to all eee looking ruinous, the hope is 
roused that he may be well supported in’ once again reviving the 
iron pros; of the district. 

There has been a great cry of late about the decay of the iron 
trade, and there is no question but that it is at its lowest state. 
This last week, for example, the total export was only 327 tons, a 
quantity which would be a poor yield for one of the smallest works 
alone. Something must be done, either by introducing mechanical 
arrangements in puddling, or by a new wage rate of a much lower 
character, or the Welsh trade will die out. 

The coal shipments of the week were 14,000 tons lower than the 
totals of last week. They included 15,628 to France, 12,759 to 
Mediterranean, 6585 to Mediterranean, 6077 to East Indies, 
4318 to West Indies, 2789 to Africa, 2111 to Spain, 1800 to Baltic, 
1681 to South America, &c. Prices continue low, and the ten- 
dency is to a lower figure. Quotations for best steam, 8s, to 8s. 6d. 
at pit. House coal the same, best varieties. Coke is selling 
tolerably well in the few places where made. 

There was a narrow escape from a terrible explosion in one of 
the Plymouth pits this week. A large fall occurred in the South 
Duffryn pit, filling the whole of the workings in the west with gas. 
Fortunately, the lamps were intact, and, though the men had to 
fly for their lives, there was no accident, and so good is the venti- 
lation there that, by dint of great exertion, the energetic manager 
restored all to et working condition. 

The Ebbw Vale Company have en Messrs, Livingstone 
and Co., Cardiff, to sell their coal at that port. 
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TaRoaT Ignrration.—‘‘ The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and —— the . For these 
a apne use glycerine in the form of jujubes. Glycerine, in 
these agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, mes actively 

i and 1s. boxes (by 8 or 15 stamps), and tins 


healing. 
1s, 6d., labelled “‘ James Epps and Oo. thic Chemists, 
48, Threadneedle-street, and 170, Picondille, Lowden tAdet ] 
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THE SMITHFIELD CLUB SHOW. 

Tue 78th show of the Smithfield Club opened on Monday. 
The attendance on that day was exceedingly small, a result no 
doubt due to the inclemency of the weather; and although the 
attendance on Tuesday, Wednesday, and yesterday was better, 
there is still room to believe that the numbers of visitors to the 
show this year are below the average. For some years past the 
show has been held under great disadvantages, due to the wea- 
ther, and our readers will no doubt remember that two years 
since the fog was so dense that lanterns were required to enable 


Pah wrMtMNhit 


tural was rigorously enforced, although some difficulty appears to 
have been met with in drawing the line. Thus, a model of 
Marsden’s stonebreaker, or, more strictly, a machine to be 
worked by hand, was exhibited in the galleries. It is very hard 
to say whether such a machine is or is not an. agricultural imple- 
ment. It is true that farmers who have to make roads would 
do well to patronise Mr. Marsden; but we much fear that they 
have not yet learned to appreciate the services he would render 
them. e new regulation, however, will not alone suffice to 
explain the diminution in the number of the éxhibits. It appears 
that from some unexplained cause many firms applied too late for 
space, and are consequently not represented. Although the 








Smithfield Club excluded a large variety of exhibits, the proprie- 











PEARN’S DONKEY PUMP. 


exhibitors to move about their stands, as the gas could not be | tors of the Agricultural Hall were not so exclusive, and they let off 


lighted because it was supposed to act prejudicially on the cattle. 
The conditions were on the whole more favourable this year. 
Great difficulties were experienced on Monday and Tuesday 
in getting to and from the Agricultural Hall, at Islington, 
but there was no fog, and the building was well lighted 





| every inch of available space outside the main hall at very high 


prices. Thus we find Messrs. Davey, Paxman,and Davey exhibiting 
one of their admirable vertical engines in thearcade close to the en- 
trance. A more uncomfortable situation in such weather as that 
which we have enjoyed this week could scarcely beimagined. There 





POWIS AND CO.'S COMBINED SAWING MACHINE, 


and cheerful, although bitterly cold. 
and sheep were smaller in number than usual, and to 
this fact is probably due the circumstance that the venti- 
lation appeared to be excellent, and that there was an almost | 
total absence of the unpleasant smell only too frequently a pro- 
minent feature in Smithfield Club shows. On no occasion during 
the last ten or eleven years has there been exhibited at Isling- | 
ton so small a collection of machinery and implements. A new | 
regulation excluding all classes of machinery not strictly agricul- 


through the arcade was quite sufficient to deter any but the 
most courageous from stopping to examine what the Colchester 
firm had to show. Others were not much better off. The 
Reading Ironworks Company exhibited a list of well-earned 
medals in the same region, and nothing else. Further up in the 
arcade matters were somewhat better, and close to the door 
opening into the main hall the temperature was endurable, and 
there we found the well-arranged stand of Mr. E. 8. Hindley, of 


Bourton, Dorset. We have already noticed and illustrated, in 
Tue Eycinger for July 16th, 1875, the excellent little vertical 
engines made by Mr. Hindley. Those shown at Isli mani- 
fest a desire to improve on the part of the maker. engines 
shown are all remarkably well finished and carefully designed. 
The boilers are shown without lagging, and the w i 
leaves nothing to be desired; it would not be casy, indeed, to 
select a neater or better made little engine, and we believe we are 
justified in stating that the results obtained in practice with 
these engines justify the favourable opinion we expressed concern- 
ing them when we first saw them at Taunton. They are made 
of all dimensions from 1 to 5-horse power, and thesmaller sizes are 
mounted on wheels, so that they can be drawn from place to 
place by a man—a matter of some convenience when a number of 
machines, such as chaff-cutters, root-washers, turnip-cutters, &c., 
are distributed among different buildings in a homestead. 




















NALDER’'S THRASHING MACHINE. 


One of the rules made by the Smithfield Club this year was 

that no portable engine over 10-horse power shouid be exhibited. 

| This did not apply to ploughing or traction engines, and at 

| Messrs. Fowler’s stand we find one of the great 14-H.P. ploughing 

engines forthe construction of which the firm is unrivalled. Messrs. 

| Fowler exhibited about on the same scale as usual, but there was 

nothing to be found at their stand in the smallest degree novel ; 

| nothing, indeed, that has not already been fully described in our 

| pages. The firm appears to have at last brought things so near 

| perfection that changes will not be improvements, and so they 

have settled down to the constant reproduction of the same 

| patterns. Messrs. Howard, of Bedford, have also evidently come 

| to the conclusion that their “ Farmer's Engine,” which we illus- 

| trated in our impression for July 9th, 1875, answers every require- 

ment, and we understand that this engine is growing in favour, 

and that the demand for it is rapidly augmenting. There were 

| no novelties shown by the Bedford firm, save a reaping machine 
| to which we have referred further on. 








| DIETZS BOILER. 


| Messrs. Aveling and Porter, of Rochester, showed traction 
| engines, and one of the 8-horse power ploughing engines which 
| they use for double engine sets. This engine was in 
| order that the workmanship of the boiler might be seen. The 
| plates are exceedingly heavy, and all the longitudinal seams are 

double riveted, a welded hoop being used to make up the single 
| transverse joint. All the seams are machine riveted with 
Tweddell’s hydraulic apparatus, and we have seldom seen a 
better job even in first-class | tive workshoy One some- 
what peculiar feature of Messrs. Aveling and Porter's double 
engine system is that the engines are right and left-handed. The 
strain on the pinion bearing is taken by a small distance 








DAVENPORT'S LATCH. 


| piece or blocks of cast iron wedged between the plummer block 
| and the fire-box casing, which makes a very good and rigid job. 
| An important improvement has been introduced in the steering 


gear. Instead of carrying the cross shaft which winds up and 
pays out the steering chains, on plates riveted to the lower por- 


| tion of the fire-box casing, the shaft is carried in two prolonga- 
The entries of cattle { was shelter overhead, it is true, but the bitter blast which rushed | tions of the cast iron boxes which carry the driving axle. The 


result is, that fewer holes have to be made in the boiler, the 
chances of leakage are reduced, the fire-box shell is spared some 
unpleasant strains, and the whole gear is simplified and rendered 
more compact. 

Messrs. Burrell, of Thetford, show a traction engine, 8-horse 
power, which in many respects resembles the pitch-chain engine 
made for years by the same firm with the utmost success. 
cylinder is, however, reversed in the engine exhibited, and the 
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motion is communicated from the crank shaft to the driving 
wheels by gearing. One noteworthy feature is that all the gear 
wheels are made as large in diameter as possible and very narrow, 
the result being that they donot break. As we propose to illus- 
trate this engine in an early impression, we shall not say more 
about it here. 

Messrs. Robey and Company exhibit one of the few novelties 
in the show, namely, a new system of constructing portable 
engines. The cylinder and crank shaft bearings are all carried 
on a peculiarly-shaped cast iron frame bolted on to the top of 
the boiler. A 6-horse power portable and a traction engine on 
this system will be found in the Agricultural Hall. It would 
not be easy to make this arrangement intelligible without draw- 
ings, which we shall probably give in our next impression, so 
we shall reserve further description for the present. Messrs. 
Robey exhibit one of their winding engines of the type illustrated 
in Tue Eneryerr for Dec. 11th, 1874. Nothing can exceed the 
beauty of finish of this engine ; it is very nearly, if not quite, as 
excellent as that of the wonderful little horizontal engine shown 
by the same firm at Vienna. 

While on the subject of finish we may state here that Messrs. 
Marshall, of Gainsborough, who, as usual, make an admirable 
display, show an 8-horse power horizontal engine, steam 
jacketed, and with expansion gear variable by hand, which is beau- 
tifully finished and admirably designed. English agricultural 
engineers have succeeded in proving that they are able to turn 
out the very finest workmanship in the world, and it is not, 
we may add, fine workmanship in the sense that there is plenty 
of bright. work and glitter—it is all conscientiously done, and 
the freedom from specks and flaws in the crank shaft and con- 
necting rod of such an engine as this of Messrs. Marshall goes 
far to prove that the materials used are quite equal to the 
labour expended on them. 

A very considerable number of steam engines is exhibited. 
The portable engines, in general, call for little remark. Messrs. 
Garrett continue to eschew the use of jacketed cylinders. They 
show a double engine, which might be, for all the difference we 
could find, the precise engine they exhibited in the same spot 
last year. It is well finished, and the arrangement for protect- 
ing the cylinder with sheet iron instead of wood is strong and 
satisfactory. But why will Messrs. Garrett persist in painting 
this casing in imitation of oak? If they really believe that oak 
staves are better than iron cylindrical casings, then they should 
use oak staves. If, on the other hand, that iron is the better of 
the two for the required purpose, then they should honestly 
say so. There is no special beauty about the style of painting, 
and it is, to say the least, bad taste to call in the aid of the 
painter and grainer to make iron look like wood. The firm 
also show a traction engine, with a single cylinder and chain gear. 

Messrs. Brown and May, of Devizes, exhibited two portable 
engines containing all the improvements which the firm have 
found to be trustworthy. On one point, at all events, we be- 
lieve Messrs. Brown aud May stand unrivalled, viz., they give a 
larger cylinder for a given power than almost any one else, and 
that their boilers keep steam well with heavy loads we have 
independent testimony. 

Nothing would be gained by giving a mere list of exhibitors 
who show portable engines, about which, however good they may 
be, there is not a single novel feature which can tend to make 
them more economical or more durable ; and we shall, there- 
fore, pass this class of exhibits by with the statement that, upon 
the whole, the portables exhibited this year are better, perhaps, 
than any that have been shown before ; that is to say, we failed 
to find anything of which the workmanship and design were not 
fairly creditable to the makers. 

As regards engines of other than the portable type, we can 
say quite as much that is favourable, as we have said in the last 
paragraph. As an example of what comparatively small firms 
can do when they try, we may cite a well-designed and finished 
horizontal engine by Messrs. Woods, Cocksedge and Co., of 
Stowmarket. The cylinder is jacketed, and fitted with an 
expansion slide, on Mayer’s system, adjustable by hand. 
A somewhat neat device is adopted in the construction of the 
crank shaft bearings. There are four brasses in each plummer 
block, adjustable by set screws, one to each brass. The top set 
screw is made with a large hexagonal head, which is bored out, 
and a hole is drilled right down the set screw, which thus acts 
the part of a lubricator. This is a very neat device, and worth 
imitation. Messrs. Ruston and Proctor, of Lincoln, show 
engines, of which it will be enough to say that they are quite up 
to the usual standard of excellence of the firm, but there is 
nothing new about them. 

Messrs. Clayton and Shuttleworth exhibited a 10-horse power 
horizontal engine, of somewhat different design from that which 
the firm showed last year. It is apparently impossible that 
machinery can ever be better designed or finished than this 
engine. They also exhibited a traction engine, 6-horse power, 
driven by gearing, with jack-in-the-box compensating motion. 
The cylinder is at the end next the chimney, and the crank 
shaft brackets are of wrought iron, that at the crank end being 
stayed to the cylinder, while the other is stayed diagonally to the 
boiler. This is a very good, firm job. The safety valve is fitted 
with a long, gracefully-shaped funnel or chimney, to carry waste 
steam away above the head of the driver—a very commendable 
device. The foot-plate and coal bunkers are of novel, and we 
had almost said, elegant design, the coal being carried at each 
side of the driver in a semicircular box. is gives much more 
room than is usually to be found on the foot-plates of road 
locomotives. The gearing is constructed in opposition to the 
practice of most other makers, the teeth being nearly 4in. 
wide, or about double the width used by Messrs. Burrell, 
for example, for the same work. As a rule, wide teeth 
always break in traction engines because they are peculiarly 
susceptible to the cross strains set up when the shafts are not 
quite parallel. The fact that Messrs. Clayton and Shuttleworth 
can get such gearing as they use to stand is admirable testimony 
to the accuracy of the workmanship of their erection. 

Vertical engines appear to be growing rapidly in favour. Tor 
years they were the opprobrium of mechanical engineers, but 
more recently they have been better designed and better made, 
and fitted with better boilers than at first was the case, and 
they have justly gained in popularity as a result. We have 
already referred to Messrs. Paxman and Davey’s engines, so we 
need not say more about them here. Mr. Lewin, of Poole, 
shows two or three of various powers which are very neat in 
design and well got up. Without any claim to be unusually 
economical, these are strong, serviceable engines, of good material 
and good workmanship. Mr. A. Dodman, of King’s Lynn, ex- 
hibits three vertical engines from 2-horse power to 8-horse power. 
These engines are, to judge by the prices affixed to them, very 
cheap, and althewgh the workmanship is by no means the best of 
ita kind, yet the engines appear to be capable of doing a good 
deal of hard work, and are apparently sound, serviceable 
machines, fairly well designed, and certainly not scamped in 
material. We fancy Mr. Dodman is a new exhibitor at Islington, 
at least we do not remember to have seen any of his engines 
before—certainly none worth notice. 





Messrs. Tangye Brothers and Holman have a very well-arranged 
stand. They exhibit one of those horizontal engines which have 
been imitated all over the world, foreigners unblushingly buying 
them for no other purpose but to use them as patterns. A card 
affixed to the engine tells us that 1600 have been sold within a 
very few years, and we can quite credit the statement. Willan’s 
three-cylinder engine, for which Messrs. Tangye are, we believe, 
the agents, attracted a great deal of attention. The finish of 
the engine shown was remarkably good. We need not describe 
this engine, as it has been fully illustrated in our impression for 
October Ist, 1875. Messrs. Tangye also showed a well-made wall 
engine. The firm enjoy an excellect reputation for the construc- 
tion of engines of this somewhat unusual type. 

As regards thrashing machines, we found little that was novel. 
Most of the principal makers exhibited. Mr. 8. Lewin, of Poole, 
showed one which was remarkable for the excellence of its work- 
manship and the beauty of the oak and pitch pine of which it 
was made, if for nothing else. Messrs. Nalder and Nalder showed 
a thrashing machine in which a novel device is adopted. It is 
often a matter of convenience that the sachs fillel with the 
thrashed grain should stand at such a height that a man can 
take them on his shoulders for removal. Now in twe or three 
instances thrashing machines have been thus made with 
the delivery at the side, but side delivery machines have 
become obsolete, for very obvious reasons. Messrs. Nalder are, 
we believe, the first to produce a machine with end delivery at a 


—— 


high level. The arnexed engraving will make this arrangement 
quite intelligible without further description. We have had 
occasion before to speak of the admirable chaff-bagging arrange- 
ment used by Messrs. Nalder. Hitherto, however, this arrange- 
ment had one fault—it did not remove the “seeds” from the 
chaff. In the machine exhibited at Islington there are intro- 
duced two screens, which not only take out the “seeds,” but 
divide the seeds into two classes, heavy and light. This is an 
improvement which farmers will appreciate, we have no doubt. 
Messrs. Marshall, of Gainsborough, exhibited a new separator in 
one of their thrashing machines. These separators are cylinders 
of wire, which revolve slowly and allow the corn to fall through, the 
wires being kept clean by fixed or rotary brushes. The wires 
have hitherto always been made either round or square in section. 
The novelty in Messrs. Marshall’sscreen consists in the use of trian- 
gular wire, with the buse outside and the point in. Thus any grain 
which once gets to the outside will not stick or hang about the 
screen, but fall at once. One advantage is that the use of a 
brush is entirely dispensed with, a flat leather flap is used 
instead, and is found to be cheaper, and much less likely to get 
out of order. 
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WURR AND LEWIS’ COMBINED SAWING M/ 


Messrs. Cambridge and Parham showed a good vertical engine, 
of which we shall say nothing more here, as we shall illustrate it 
in an early impression. 

Messrs. Hempstead and Co. exhibited a good collection of 
turnip cutters, &c., and the vertical engines made by this firm 
deserve a word of praise. They are moderate in price, and the 
workmanship and design are good. 

In reaping and mowing machinery we found few novelties. 
Messrs. Hornsby and Sons, of Grantham, exhibited their 
Paragon mowers and reaperz. This firm, it will be remembered, 
carried away nearly all the prizes for mowing machines last 
summer at Taunton, and we illustrate in another page the 
machine which took the first prize. This is a back-geared 
machine, and one of the most noteworthy features about it is, that 
the arrangement by which the pull of the horse is conveyed to 
the machine is such that there is no side draught, and the strain 
always tends to lift the cutter bar and fingers off the ground. 
There is a species of bridge across the 1l-horse power machine, 
which can be so arranged that the horse always walks in a track 
clear of corn. There are a number of little details about this 
machine which tend to reduce friction and promote its longevity. 
Thus, for example, the crank pin is made hollow, and serves to 
hold the oil for lubrication. The crank is kept low without 
inconvenience, because it follows the horse in a track already 
cleared of corn. The driving wheels are 2ft. 4in. in diameter. and 
make one revolution to 26°5 revolutions of the crank shaft. None 






of the gearing save the first pinion is in motion when the 
machine is travelling on roads. The general construction of the 
Hornsby mower will be understood from our engravings, page 407. 
Fig. 1 is a plan view and Fig. 2 a side elevation, showing 
Messrs. Hornsby and Sons’ recent improvements. The first 
motion wheel ¢ is placed on the driving wheel d on the opposite 
side of the maching to that of the cutter bar. The bevel gear, 
or second motion, is on the side of the cutter bar. This gives 
about an equal amount of weight on each of the driving wheels. 
a is the main axle, which is free to revolve in bearings formed in 
the main frame 6, Upon one end of this axle is keyed the first 
motion wheel ¢, with internal teeth, having ratchet teeth formed 
in its centre into which the boss of the road wheel d, by spring 
pawls, drives when the machine is drawn in a forward direction, 
but will slip when backing the horses, or turning at the corners. 
The opposite driving wheel ¢ also drives in the same manner in 
the ratchet box f, which is also keyed upon the axle. The first 
motion wheel ¢ gears with the pinion y, which is formed with a 
clutch for the T-end of the cross-spindle h to bite against, and 
when drawn back by the turnover lever ¢ it will be free to revolve 
upon the axis without driving it. The main slade 7 carrying the 
finger-bar, is connected to the 
Leys tube of the main frame } by the 
bearings & k, upon which it is 
free to turn. This tube also 
forms the bearings for the spin- 
dle carrying the crank that drives 
the knife, which receives motion 
from the bevel wheel and pinion 
l, which is shielded in a box 
formed in the main frame 6. 
The dotted lines m show about 
the position of the horses’ pole, 
and it will be seen that the 
draught-bar » is placed to the 





side of the pole nearest the 
cutters, by which the whole 
of the “side draught’’ is taken 
away, and the downward weight 
of the finger-bar reduced to 
the greatest nicety, so that the 
machine may pass over inequa- 








lities of the land as well as 
over ordinary obstructions with. 
out damage or loss of power. 
The breadth of the horse-walk 
may also be adjusted by sliding 
the pole m upon the bridge 
piece, which is shown detached 
at Fig. 3. By this bridge- 





BAKER'S PATENT FEEDER. 

Messrs. Wallis and Steevens, of Basingstoke, exhibited a 
thrashing machine with some novel features, which we illustrate 
at page 406. This is a combined thrashing machine, and the 
principal advantages claimed for it are that, by a change in the 
position of the barley horner, the grain cannot be thrown out by 
the steel blades. The machine is heavily trussed with wrought 
iron, and both the winnowing machines have been arranged to 
give greater access to the riddles, 

Messrs. Barrows and Stewart showed a portable engine, nearly 
identical with one already illustrated in our columns, and 
favourably commented on. 

Messrs. Ransomes and Head showed portable engines, of which 
it is not necessary 
high reputation of the firm. 





piece the pole and driver’s seat 
is jointed to the main frame 
by bolts to the lugs o o, thereby perfect freedom of action 
is given to the machine independent of the horses’ pole. The 
first prize one-horse mower is on the same principle as the two- 
horse, but is made lighter throughout, and has, of course, a much 
narrower cutting apparatus, It has a pair of shafts which move 
upon the bridge-piece. The firm also exhibited a somewhat 
novel arrangement of revolving rake delivery applied to a 2-horse 
mower, There are six rakes, two of which sweep the platform, 
while the others only gather in the corn; but by a very simple 
arrangement any one or more of the rakes, according to the 
weight of the crop, may be converted almost in a moment into 
sheaf deliverers. This machine is constructed on the spring 


to say more than they fully maintained the | balance double governor system, and has hitherto given admirable 


| results. 


Messrs. Gibbons, of Wantage, show portable engines, about | 


which there is nothing novel or remarkable. They are well 
made, favourable examples of a large class of machinery. 

The sime may be said of Messrs. Turner, of Ipswich, the 
firm showing one of their high-speed portables with wrought 
iron framing, illustrated in our impression for May 28th, 1875, 
as well as a large collection of their well-known mills for grinding 
every conceivable substance that ought to be ground. 


Messrs. Howard, of Bedford, show a completely new arrange- 
ment of revolving rakes, which it would be impossible to make 


| intelligible without the drawings which we shall publish in an 


early impression. There is a peculiar shunting gear attached to 
the cam regulating the motion of the rakes. The driver by 
pressing his foot on a small lever can throw this shunt in or out 
of gear at pleasure, and thus determine the exact moment at 
which the platform shall be cleared. He can thus determine the 
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precise place at which his sheaves will be delivered, and he can 
also make them of uniform size, whether the crop be heavy or 
light, by altering the interval between each sweeping of the 
platform. The mechanism is exceedingly simple, and should 
work well. It is exhibited for the first time at Islington. Messrs. 
Samuelson, of Banbury, show some excellent machines, among 
which we may name “The Gem,” a light machine, and 
the Omnium, specially devised for working on laid corn. 
Messrs. Burgess and Key, the oldest firm of reaping and mowing 
machine makers in this country, and dating back to the Great 
Exhibition of 1851, have their works at Brentwood, Essex, and 
their London house is the Walworth Tower, on Holborn Viaduct. 
They exhibit a collection of self-acting reapers, manual reapers, 


shaft communicates the motion, and renders the breakage of the 
saw of less likely occurrence. Augers are fitted to the end of 
the circular saw shaft, the bearings of which can be lowered in 
guides for grooving and rebating by the circular saw. For 
carrying the work, in cross-cutting and shouldering, a cast iron 
plate works in a groove in the saw bench. Both the “fence”’ or 
guide of the circular saw and the band saw table may be canted 
to any angle up to 45 deg. A driving shaft with fast and loose 
pulleys is carried on brackets on the end of the saw bench, and 
another pulley thereon communicates motion to the main shaft. 
For light work a fly-wheel is added to the driving shaft for turn- 
ing by hand. 

Messrs. Wurr and Lewis, Walbrook, E.C., also show a 





mowers, and combined reapers and mowers. All these mach 

are made on one principle of construction, known as the new 
system, the crank being level with the knife, and the cutter-bar 
in a line with the main axle of the machine. The advantages 
claimed for this plan are, that it reduces the draught to the 
horses, simplifies the parts, and effects a perfect balance. Reapers 
on this plan have been very successful in this country, and also 
for the last two years in Germany and Russia, where lightness 
of draught is of great consequence. The new mower “ M.O. 8,” 
on the same principle, brought out last year, was also very good, 
but the arrangement for lifting the cutter-bar was not quite per- 
fect ; the lever was on one side of the machine, and, therefore, 
not quite convenient for the driver. This has has been altered, 
and in the mower now exhibited the lifting lever is right in front 
of the man, who pulls straight at it, and about half the force 
exerted on the lever of last year’s mower is now sufficient to lift 
the cutter-bar. A very considerable number of mowers and 
reapers is shown by all the principal firms, but we have 
mentioned the only novelties which we saw, and it would be 
simply waste of space to give a list of well-known names. 

Messrs. Pearn exhibited in one of theconcert-hallsof the building 
a number of their excellent patent donkey pumps. These pumps 
are so simple and well made that we append an illustration, 

which will do more to render their construction intelligible than 
columns of description. It will be seen that the forked con- 
necting rod embraces the pump, the steam cylinder being above. 
The joint at the small end of the connecting rod, if we might 
use the words, is peculiar but simple, and works very well. 
These are well-made pumps, and the valves are arranged in such 
a way that they can be got at with the utmost ease. 

The “self rake” shown by Messrs. D. M, Osborne and Co., 
Liverpool, has a peculiar rolling motion for altering the rakes to 
fans or beaters, this action being performed by the driver's foot. 
Their Wheeler self-delivery combined mower and reaper is the 
first offered in England ; it is a two-wheeled machine, with wheels 
set to clear the cut grass or corn. The table may be folded for 
passing through gates, and it is then as perfectly balanced as 
when at work. 

An improved gathering rake is shown by Messrs. Riches and 
Watts, Norwich, the peculiar feature of which is that it has two 
sets of curved teeth, which balance one another, and are, there- 
fore, caused to revolve with very little power by the driver simply 
throwing them into gear with his foot. Steel spiral springs, 
fitted to each set of three teeth, keep them to their work, and 
yet allow them to rise off the ground in the event of meeting 
with obstructions. 

Mr. G. W. Murray Banff, N.B., shows his new potato-planting 
machine, which has the flanges of itstwo bearing wheelsadjustable 
on the axle and bevelled, so as to run on the tops of two ridges. 
Cups on an endless chain raise the seed potato from the receptacle, 
while a projection on the chain causes a hand to rise and dis- 
place all but one seed, which it holds tight until carried over 
the top pulley and down a spout to near the ground, where it is 
gently dropped. 

Mr. J. Osmond, New Cross, S.E., is inventor and patentee of 
an arrangement of dog cart which possesses several novelties and 
excellences, the chief of which is its perfect safety. In the 
event of the horse falling, the shafts with the body drop; but 
the seat, with footl and dash attached, hung on pivots 
above the centre of gravity of the cart, swings forward with the 
momentum and thus prevents the occupants being thrown out, 
while a rack behind retains the seat in this position. The height 
of the shafts can also be altered to suit the horse ; they are sup- 
ported by levers or links of different lengths, and set at different 
angles, attached to the springs, so that by sending the shafts 
forward one lever or link is elevated and the other depressed ; 
this causes a rise at the points of the shafts exactly correspond- 
ing to their lateral travel. Again, the cart may be perfectly 
balanced for any number of people by merely turning a hand 
wheel, which by means of a screw shifts the body backwards or 
forwards on the springs. The traction is direct from the axle, 
by means of a light bar suspended loosely from the shafts and 
connected to the axle by a couple of chains. 

Messrs. A. Allen and Co., Pierrepoint-row, Islington, N., 
exhibit one of Messrs. Dietz’s portable circulating boilers, which 
has been specially designed for warming greenhouses. It consists 
of a lamp with broad base, a paragon burner for petroleum or 
astral oil, and two flues, which pass through the vertical water 
chamber connected at top and bottom with two horizontal tubes, 
as shown in the accompanying cut. 

Messrs. W. R. Dell and Son, Mark-lane, E.C., are intro- 
ducing some improvements in mill work. The annexed vertical 
section through a pair of millstones and their casing, shows 
Baker’s patent feeder and patent cups and ball. The valve is 
set by a lever to any desired height, and the vertical spindle, 
carrying three arms and driven by a cross bar through a carrier 
like that of a lathe at the same speed as the millstone, wipes off 
a given quantity of grain at each third part of a revolution. 
Thus a proportionate feed is given, whatever be the rate at 
which the stone revolves. There has usually been a difficulty 
with millstone spindles, owing to the “cock-head” wearing on 
one side. This is prevented by the patent ball and gun-metal 
cups, one of which latter is fitted into a recess in the top of the 
spindle itself, and the other into the cross-bar which revolves 
with the upper millstone; the steel ball between them will wear 
evenly for many years. Whittingham’s patent dead-blow mill- 
stone dressing machine, shown by the same firm, is quite new, 
but we will reserve a description to accompany the drawing, 
which we hope shortly to reproduce. Messrs. Dell are also 
agents for the Delacroux oil cans, which consist of a glass globe 
with wire casing, not, however, close to the glass, but kept about 
an eighth of an inch outside by leather washers, one at the 
bottom and the other at the neck of the tube, which is provided 
with a small air-tube. Usually the end of the forefinger is to be 
kept pressed on the end of this small tube, to be removed only 
when it is desired that the oil shall flow. 

Messrs. Charles Powis and Co., Millwall Pier, E., and 
Gracechurch-street, E.C., show a new machine designed by them, 
called the “combined circular and band-sawing machine, with 
boring apparatus.” It consists of a strong cast iron frame and 
circular saw bench, with a standard connected thereto carrying 
a couple of pulleys for the band saw. The bearing of the upper 
pulley is adjustable by means of a hand wheel and screw to 

te the tension, while a third pulley keyed on the main 





new arrang t of circular and band sawing machine. In this 
case the circular saw spindle is hollow, so as to run indepen- 
dently of the band saw. The third pulley of the latter, there- 
fore, runs loose on this shaft, while the upper is provided with 
screw adjustment for tension. The band saw frame is curved, 
so as to afford a clear space of 27in. between itself and the 
saw. The “fence” may not only be canted to any angle, 
but may be turned completely over on a spindle having bearings 
on the end of the bench. This spindle is also screwed at one 
end for the exact adjustment of the fence by means of a mov- 
able key. A counter-shaft with striking apparatus is fixed at a 
distance corresponding to the radius of the arc described by the 
cradle that carries the bearings of the circular saw in rising and 
falling. This shaft has separate pulleys and belts for the circular 
and band saws, so that they may be driven either together or 
separate. In a mortice in the band saw guide two small blocks 
of hard wood are carefully fitted, one on each side of the saw, 
and clipping it ; they are tightened up by asteel wedge, which 

forms a back support to the saw. This firm also exhibit a 
smaller machine of a similar character, for being driven by 
hand ; it is fitted with a simple self-acting feed, so that one 
man can place the work and then go and turn the handle. 

Mr. Davenport, Lombard-street, E.C., shows a neat little 
piece of engineering applied to every-day life. His patent door 
and gate fastenings, as shown in the annexed sketch, are simple 
and not likely to get out of order. The latch opening down- 
wards is an advantage in many ways: A horseman can more 
readily pull up the other end with the handle of his whip ; and 
if the gate drags, as is the tendency generally of field gates, there 
is no lifting of the latch over the hasp, but only the necessity 
to shift the latter downwards, which will be seen is not a difficult 
matter. For railway carriages, omnibuses, &c., the fastening is 
made of brass instead of iron. 

There are two or three novelties in driving bands. Messrs. 
Fred. Edgington and Co., Old Kent-road, 8.E., sell a band 
woven of tarred hemp for half the price of leather, and say it 
lasts as long. That of Messrs. S. E. Norris and Co., Shadwell, 
S.E., is constructed of four thicknesses of canvas sewn together 
with longitudinal seams and painted; this they offer as a cheap 
article. The Binns’ Patent Endless Band Company, whose Vic- 
toria blind-cord has made for itself a name, are extending the 
principle of supplying a band woven throughout without join, for 
turning spindles and other light work. 

The Cyclops blowers, shown by Messrs. Rownson, Drew, and 
Co., Queen Victoria-street, are neatly arranged. They con- 
sist of a fan mounted on a standard, with belt gearing to bring 
up the speed, and handle at a convenient height for turning. 
Their “Keystone” portable forges, in various styles, are useful for 
shipbuilders and builders. We are informed that several are in 
use at Woolwich Arsenal. 

Messrs. Joseph Davis and Co., Crampton-street, 8.E., 
have a uovelty in the shape of a simple draining level, to 
enable farmers, not possessing the more expensive instrument, 
to run their drains with something very near a true fall, and to 
set in line the tops of a row of posts. It may be described as an 
ordinary spirit level, 8in. by 1jin. by 1jin., with the addition of 
a cross level at one end for verticals, and of a sight for hori- 
zontals, consisting of a small hole in one end and a plate of glass 
with cross lines in the other. This little appliance possesses the 
following advantages, which are considerable, especially to those 
unaccustomed to delicate instruments :—It is small and compact, 
it has no movable parts, and the bulbs can easily be replaced, if 
broken, by simply unscrewing the plate. The guard of the cross 
bulb is provided with an eye for slinging. 








INDUSTRIAL PROGRESS IN IRELAND. 


Aw address was delivered by the president, Mr. John F. Hodges, 
M.D., eng last ae an the ne Ly: History and 
Philosoph: Society, of w we reproduce here a portion to 
which we have referred in our leading columns :-— 

When the council of the society intimated to me, through our 
excellent secretary, Mr. Taylor, that I had been elected to the high 
honour of occupying the presidential chair, as your successor, and 
also suggested that I should prepare an address for the present 
occasion, I felt, as the President of the British Association stated 
at Bristol he had felt under soiaewhat similar circumstances, 
doubtful what subject would be most suitable to select. 

After some consideration I resolved to follow his judicious 
example, and to request your attention to a subject in respect to 
which, from my special pursuits and co: , I had enjoyed 

icular advantages for obtaining correct information, and which 
at the present day excites very great interest in every of Ulster. 

The county in which we are assembled exhibits in its geological 
formations an assemblage of rocks of the highest scientific interest, 
and numerous papers descriptive of their characters are to be 
found in Transactions of this society ; yet if any one, thirty years 
ago, had predicted that the mountains of Antrim would be found 
to contain an inexhaustible store of rock salt, that in one year 
100,000 tons of iron ore of the richest quality would be extracted 
from them, his statements would have been regarded as merely the 
wild imaginings of scientific enthusiasm. The wonderful develope- 
ment of the new industry, which in the course of a few years has 
been created in our neighbourhood, induces me to believe that a 
review of the history of iron mining in Antrim, and also of some 
remarkable industrial enterprises cen WE sagneaee it in the same 
localities in which it is now so su ly carried on, will be 
found both interesting and instructive, and also serve as an intro- 
duction to other contributions, Ss present session, on the 
industrial resources of the province. at the method of extract- 
ing iron from native .res was known in Ireland in the most remote 
times is shown by frequent references to it in our earliest records, 
and by the numerous names of localities formed from the Irish 
name for the metal, iaran, pronounced ‘‘eeran,” which exists in 
different parts of the country. It is curious to find mentioned 
among the tributes due to the King of Connaught seven times 
fifty masses of iron, and Dr. Joyce, in his most interesting 
treatise on “ Irish Names of Places,” calls attention to the remark- 
able circumstance that the word for masses is coera, sheep, a sheep 
of iron, corresponding to the term ‘“‘pig of iron” used at the 

resent day. m occurs as carbonate in the Basaltic rocks in a 
‘ew localities in Antrim, and also in the forms of protoxide .and 
peroxide in almost every part of the Basaltic area. Both the 
columnar and amorphous forms of basalt and the concretionary 
nodules termed onion stones, contain from 15 to 18 per cent. of the 
metal, but the quantity is too small for profitable working. In 
o me places, however, interstratified with the amorphous, basalt, 
eds rich in metal have from early times been known to exist, 





though their great economic importance has only within a short 
ot Site ik ees a snag fe ae 
nm publi wi to the ron 
Antrim, and as I have had an Pram mH rae Ky oy 
attempts to utilise the ore, it may be instructive to give some 
account of the means by which this long neglected source of 
wealth has been successfully developed so as to become a most 
important addition to our natural industries. Thirty-two years 
ago, in 1843, I was requested by the late Mr. proprietor 
of Newtown Crommelin, a mountain village in pad po of 
Dunaghy, about ten miles from Ballymena, to e some 
specimens of rock found near the vilng e. It was a reddish- 
coloured, somewhat soft rock, breaking with a conchoidal fracture. 
On analysis the specimens were found to yield from 18 to 25 per 
cent. of peroxide of iron, and 21 per cent. of moisture, which could 
be expelled by calcining the ore. Mr. Crommelin was most 
enthusiastic with respect to the possibility of smelting this ore on 
the spot by means of coke prepared from the rich carbonaceous 
turf of the district. A smelting furnace was erected at considerable 
expense, and repeated trials were made to smelt the ore, some 
metallic iron was obtained, specimens of which I have yet in my 
possession, but it was found impossible properly to te the 
metal from the scoriz, and the work was abandoned. e furnace 
was closed, and it seemed at the time that there was no prospect 
of obtaining any profitable result from the iron ores of Antrim. 
It was the general opinion that the iron stone of our northern 
mountains was too poor in metal to be employed in smelting. Yet 
in the same district in which this sful attempt was made. 
and at no great distance from the beds of poor ore, there existed 
those immense stores of rich metalliferous rock which remained for 
twenty-four years after Mr. Crommelin’s experiments without 
their value being recognised. Pieces of heavy metallic-looking rock 
had before this time been brought to the proprietor of the adjoining 
district, the late Mr. Edward Benn, whose name is well-known in 
connection with our local charitable institutions. At his request I 
made a number of analyses of these specimens, the result of which 
proved beyond all doubt that an iron ore of the most valuable de- 
scription existed in theGlenravel Mountains. Some of these analyses 
attracted the attention of an enterprising English gentleman, the 
late Mr. James Fisher, who had an enterview with Mr. Benn, who, 
to encourage him to investigate the extent of the mineral beds, gave 
him permission to open up the mountain side, and to raise ore at 
the nominal rent of £10 per annum. Such was the beginning of 
iron mining in Antrim. It is true that carbonate of iron, which 
resembles the celebrated blackband of the Clyde iron field, had for 
many years been raised in small quantities at Ballycastle, and that 
a — iron = oa ? 8 ** Belfast aluminous ore,” had for 
several years been workel with profit by Dr. Ritchie at Ballypallid; 
and other places near the code ine of railway, and paver 
to the North of England and Wales, not as a source of metal, but 
toserve as a flux in smelting rich ores; the quantity of alumina, 
in some samples amounting to more than of the weight of the 
ore, rendering it of great value in the blast furnace; when silicious 
red hematites are worked. It was not, however, until Mr. Fisher 
commenced his operations that our mountains were made to yield 
ores of the richest quality, equal in value to the best ores of Gum- 
berland and North ire. The locality in which Mr, Fisher 
made his first trials is about ten miles from Ballymena, and the 
same distance from Cushendall, where, on the of Mr. 
Benn, the mountain named on the Ordnance maps Slieve na Neerin, 
rises to the height of 1800ft. above the sea. ancient name of 
this basaltic elevation was ‘‘Slieve na Eerin,” or the mountain of 
iron, a name which is still applied to it by the old inhabitants, and 
reports that surveyors working on it found the compass disturbed 
suggested, even before the discovery of its valuable ores, that in 
remote times its name may have been derived from the knowledge 
that it was rich in iron. The stratum of ironstone which Mr. 
Fisher opened up is situated about 900ft. above the sea level. It 
was found to possess an average thickness of twenty inches, in 
some places expanding to three feet, and consists of an easily 
quarried mass of , red coloured rock, in which are 
imbedded nodules of poe and magnetic oxide of iron. These 
nodules, which are characteristic of pisolitie iron ore, in 
size from a pin’s head to that of a hazel nut, and, mixed the 
red ore, are occasionally found large, brittle masses, of a brownish 
and sometimes almost black colour. Some of the black masses 
consist of loosely aggregated particles, having a bright metallic 
lustre. The dark brown ore I found to be highly magnetic, and 
parts of the black metallic looking ore were also tic. For so far, 
the rich ore has been found only at a considerable ion above the 
sea. The best qualities yield from 50 to 60 per cent. of metallic 
iron, while under the rich seam a poor ore is found in beds of from 
four to six feet in thickness, and yielding from 20 to 25 percent. of 
iron, One of the first analysis of the rich ore, which was made by 
me in February, 1867, showed it to possess the f 
composition :—100 consisted of peroxide of iron, 82% 
(capable of yielding 5775 parts of metallic iron); alumina, 4°20; lim 
0°83; oxide of manganese, 1°67; silica, 8°90; moisture and water of 
combination, 1°90, 

It also, I found, contained titanic acid and vanadic acid, The 
rare metal vanadium, before this analysis of our Antrim had 
not been known to exist in Ireland except in combination with lead, 
in a portion of ore from the South of Ireland, examined many 
years ago by the late Professor Thos. Thomson, of Glasgow from 
Pat Doran, the well-known veteran mineralogist, whose labours 
have contributed so much to the discovery of rare minerals in this 
country. For the first two or three years the ore was obtained by 
stripping the surface of the mountain, but at present it is raised 
adits driven into the beds. At the time Mr. Fisher commen 
work plenty of men could be got at 7s a week. Now a labourer 
with three months’ practice at mining can earn underground from 
15s. to 20s. while outside men earn from 13s. to 14s. weekly. Some 
idea of the extent of the operations at the Glenravel Mines may be 
formed from the statement which Mr. John Fisher, who has suc- 
ceeded his father in working the mines, has kindly furnished to me. 
In 1873 he informs me that he om 6 24,699 tons of ore, and 
altogether since the mines were opened 140,000 tons. The success 
which attended Mr. Fisher’s operations led to the investigation of 
the quality of the ore in other localities, and since 186/ several 
mines have been successfully opened up in other districts, and a 
large amount of capital applied to the development of this new 
industry. At the present time the Antrim Mining Company, chiefly 
composed of gentlemen connected with the county, are working at 
Cargan, on the Glenravel property, and have also mines o in 
numerous places over a great extent of country from B: hshane 
to Glenarm. The Parkmore Iron Ore Company and the Evisha- 
crow Iron Ore company are at work at the head of Glenravel. The 
lofty hills which bound the picturesque valley of Glenariff are 
resounding with the pickaxes of the Ballymena, Cushendall, and 
Red Bay Railway Company. Mr. Thomas Fisher and Mr, Postie- 
thwaite are w pig mys at Shane’s Hill, near Larne ; ore of 
= quality has been raised at Coneen, at Knockboy, at 

ortrush, and in our own neighbourhood, near Carrickfergus. It 
is calculated that for the last two rs more than 100,000 tons of 
iron have been shi from the North of Ireland. In the Glen- 
ravel and Broughshane districts there are at present about 700 men 
employed in the mines, earning in wages about £1000 weekly. At 
the commencement of the works considerable difficulty was 
experienced in obtaining competent workers, but it was found that 
a very short time was sufficient to conyert the i ‘arm 
labourers of the district into excellent miners, able to pick from 
two to three tons of ore r~ A pleasant feature of mining in 
Antrim is the safety and facility with which the work is conducted. 
The ore is usually found cropping out in horizontal layers under a 
firm basaltic rock, which forms a safe roof to the adits, requiring 
but a small outlay for timber, which in English mining is a heavy 
item in the cost of working. A t obstacle to the of 





great progress 
the work hitherto has been the difficulty of the transit to the 
shipping places; but mineral railways are now penetrating into 
the forme being eonstructed to 


rly secluded glens, and harbours are 
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afford accommodation for the increasing trade, and in a very | riddle,” for taking out the husks containing grains of corn— | 


short time it is there will be a tly augmented export | technically known as “husseys” or “chobs ”"— heads, &c. 
of ore. The North of Ireland is, therefore, "hikely to become a S, spout for conveying the pie to the elevators. ‘ch bottom 
paar mining ee ae a m prs — furnaces od of this spout is a third riddle—not shown in the section—for 
fast ro. by eatin Aa baw par tees Sa = separating any small seeds which may be mixed with the corn. 
ona smelted, by means of wood charcoal, within a few miles of T, the fan which supplies the blast of air to ag agent, | 
Belfast, and the manufactured i expo: . | machine P. Slides are provided to the openings in the centre o 
Boate, in his Natural History of prey = ° the nn ned the fan through which the air is drawn in, by opening or closing 
of our iron trade in the 17th century, and describes the various | Which the strength of the blast can be regulated to suit the par- 
kinds of ore found in Ireland. He states that Sir Charles Coote | ticular sort of grain being thrashed, and by regulating these and 
alone, in his iron works, employed no 2500 men. It seems | raising or lowering the hinged flaps U at the back of the win- 
that in Ulster the iron smelters, in ignorance of the rich ores lyi 
around them, worked with English ores. Thus, he remarks, “‘ there 
have been erected divers iron works in sundry parts of the sea- 
coasts of Ulster yo nn who, having no mines upon or near 
their own lands, the ore brought to them by sea out of England, 
which they found better and cheaper than if they had brought it 
by land from some of the mines within the land.” Iron ‘‘ bloom- 
eries,” as the smelting furnaces were called, existed in several 
places in this province years ago. There were extensive iron- 
works at Forge Bridge, near Draperstown; there were bloomeries 
at Randalstown, and in our own neighbourhood, at Old Forge, and 
New Forge, and at Whitehouse. And the great woods which then | 
covered so much of the country afforded for a long period abundant 
material for the manufacture of charcoal required for smelting ores. | 
The destruction of the forests to prevent their serving as places of 
defence and refuge for the ‘‘ wild wood kernes” served to diminish | 
the supply of fuel, and after a time it was found necessary to | 
abandon the manufacture of iron An Act of the Parliament of | 
Ireland in the reign of William III. shows how complete, from | 
various causes, was the exhaustion of wood, as it states that, by | 
the late rebellion in this kingdom, and the several ironworks 
formerly here, the timber was utterly destroyed. It is curious how | 
the failure of the supply of wood had at one time threatened the | 
existence of the iron e of England. Up to the beginnin; 
seventeenth century charcoal was the only fuel used in the English | 
furnaces; and had not the art of making iron with pit coal been | 
discovered, the trade could never have attained its present magni- | 
tude. For many years Dudley laboured in vain to induce the | 
ironmasters to substitute coal for charcoal ; and it was not until 
1713 that Abraham Darby succeeded in convincing them that it 
could be successfully employed; and when it was rendered 
certain that coal coke could take the place of wood charcoal, a 
complete revolution was effected in the manufacture, and the 
coal districts of England became, and continue up to the present 
time, the chief localities of the iron trade. 


out carrying any of the corn with it. V, the elevator which | 
carries the corn up and delivers it either into the barley horner 
W, or else direct into the second winnowing machine without its | 
passing through the barley horner at all. W, the barley horner, 
the steel blades of which are set at an angle so as to throw the 
corn out at the upper side of the horner casing, where it is 
marked “opening.” By raising the hinge valve X by means of 
a handle outside the machine, the corn will then fall on the 














WALLIS AND STEEVENS THRASHING MACHINE. 
In the accompanying engraving we illustrate an excellent | 
thrashing machine exhibited at Islington by the builders, Messrs. | 
Wallis and Steevens, North Hants Ironworks, Basingstoke. | 
A is the feed mouth through which the unthrashed corn is fed | 
into the machine. B B, adjustable mouthpieces for increasing | 
or decreasing the size of the mouth to suit different descriptions 
of corn. C, the thrashing drum, which has a steel spindle, 
wrought iron head and rings, and either six or eight ash beaters 
—according to the size of the machine—fitted with Goucher’s 
patent beater faces and plate iron fronts. D, the concave or 
breasting made entirely of wrought iron, and provided with 
adjusting screws, E E, at the hinge F for regulating its distance 
from the drum. GG, casing behind concave which carries the 
thrashed corn as it passes through the bars of the concave down 
on to the upper shoe on the riddle board L. H H, the straw 
shakers worked by the shaker crank I, each alternate shaker being 
attached at one end or the other to links J J, turning on centres 


slope board Y instead of on the valve, and so pass direct into the | 
second winnowing machine without passing through the horner | 
at all. This arrangement is of importance, as some sorts of | 
grain, and beans and peas, would be injured by being | 
passed through the horner. Z, the second winnowing machine, 
from the grain any chaff, husseys, &c., which may have 
the first winnowing i 


nowing machine, the whole of the chaff can be blown over with- | y 


which has a set of hard wood riddles for thoroughly separating | 


machine, or have been rubbed off in the at the City Terminus Hotel. 

e through the horner. It is suspended on spring hangers | 
and vibrated by a connecting rod fixed to the end of the upper | 
vibrating shoe L. A blast of air is blown through the winnow- | 
ing machine by a fan fixed outside the framing of the machine, | 





ENGINEERING Society, Kina’s CoLLece, Lonpon.—A meeting 
of this society was held on Friday, December 3rd, Mr. Devonshire, 
president, in the chair. Mr. T. H. Bailey read a paper ‘‘On 
Coffering and Tubbing Pit Shafts.” The author commenced his 
paper by referring briefly to the objects for which shafts are sunk, 
and mentioned the difficulties attending their construction when 
wet strata have to be passed through. These difficulties, he stated, 
could be overcome by the process known as ‘‘tubbing and coffering.” 
The author then fully described the most approved forms of 
their process, with more particular reference to Fae sinking in 
South Staffordshire. He also mentioned a new kind of apparatus 
for the same purpose, which, though much used abroad, has not 
et found its way into this country. The paper was further 
illustrated by a model lent by Mr. T. Williamson, manager of the 
Cannock and Rugeley collieries, South Staffordshire, and also by 
diagrams. In the ensuing discussion Messrs. Strange, Boole, 
Mackworth, and Disney spoke. Several features of interest came 
to light, during the discussion, respecting the durability of oak 
and iron when in contact in the presence of moisture, also con- 
cerning ‘‘ Hughes’ pneumatic cylinders ” for pit sinking, and several 
other matters of interest to engineers, a vote of thanksto Mr. Bailey 
was 





BALTIMORE WATERWORKS,—(From our Correspondent)—A great 
tunnel and reservoir are about to be constructed in connection with 
Baltimore Waterworks. The contract has been let to Mr. 
oo of Pittsburg, for 4,500,000 dols., or about £1,000,000 
sterling. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting took place on Saturday last 
It was numerously attended, and 
the chair was occupied by the president, oseph Newton 
A.L.C.E. When the routine business had been di of, and 
Mr. Philip Askham, of Sheffield, and Mr. Battersby, of Poplar, 
had been respectivel; elected as honorary and pose a degen 
the chairman p ed to state that arrangements had been nearly 


K K. The shaker shakes out of the thrashed straw any loose 
corn which may be left in it. L, vibrating shoe on which the 
corn falls from the drum and shakers. In this shoe is fixed the 
perforated mahogany riddle M, which separates the short broken 
straws—technically called “cavings”—from the corn. This, and 
also the lower shoe, is driven by connecting rods from the riddle 
crank N. O, the lower vibrating shoe, to which is fixed the first 
winnowing machine P. Both shoes are suspended from the 
framing of the machine on spring hangers Q. P, the first win- 
nowing machine, in which are placed an upper perforated zinc 
riddle marked “ blast riddle,” which assists the blast in t- 





ing the chaff from the corn, and a lower riddle marked “ hussy 


shown by the dotted line behind the barley horner. The husseys | completed for the holding of all future meetings of the association 
&c., removed from the sample by the winnowing machine, as | in the Hall of the Society of Arts. It was next arranged that the 
well as the dust and awns from the barley horner, are carried | twenty-third anniversary festival should take place in the middle 
into the spout marked “dust spout,” to the bottom of which a | of February next, and then Sir John Bennett proceeded to 
sack is attached to catch them. R, the Penney’s patent adjust- | deliver an address on ‘“‘The History and Modern Modes of 
: : : Manufacturing Clocks and Watches.” The subject was treated 

able rotary screen which separates the clean corn into three f in i . ‘al pl A di Beg t nome 
ly, best corn, best tail, and small tail. A brush | % in its practical and social hases, — iscussion followed, 
samplec—name y ° P A for lifti and finally, Sir John was awarded a cordial vote of thanks. At 
is used for keeping the rotary ecreen clean. Apparatus for lifting | the next sitting, on Saturday, January Ist, the annual address 
and bagging the chaff is often added, in which case the chaff can of the president, the election of officers, and the balance sheet and 
either be bagged or allowed to fall, as shown in the drawing, at | auditors’ report will form the main features of the proceedings. It 
P This apparatus is shown fixed to the side of the | will be held at the Society of Arts. This is a judicious step on the 
machine in the external view near the front end of the machine. | part of the Association. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





MONCRIEFF GUNS. 


| 


Srr,—The article in the last number of THE ENGINEER on the | 


Parliamen Reports on land service Moncrieff carriages, 
although professing to be based on full information, is so incorrect 
in many points that I am convinced that, had you been acquainted 
with all the facts, you would have arrived at a very different con- 
clusion. 

= system has been considered by many committees since 1858, 
which at first, although sometimes unfavourable, have latterly 
always yop most favourably. My course, however, has been 
impeded by difficulties of so trying a nature, no way connected 
with the actual work, that, if they were known, it would ensure 
me you, and every honourable Englishman’s, support. 

The committee appointed to consider my system was very 
unfavourable at first. Your article, with the exception of one para- 
graph of a neutral kind, from the report of 12th July, 1872, only 
gives quotations from the early reports of the special committee, 
made when they were adverse to my system, viz., those dated 
12th January andl9th il, 1871. is selection is the more un- 
fortunate, as the War Office declined to lay before Parliament the 
explanations of these unfavourable reports—explanations which 
were accepted and acted on at the time, and which if appended to 
the reports, would put the case in its true light. 

The later reports of the Moncrieff Committee, in the Parlia- 
mentary Return, however, contain the matured opinion of the 
committee after experiments were completed, and I should have 
been very glad if your article had contained some quotations from 
‘them. Their dates are 9th December, 1871, 1st March, 23rd April, 
23rd July, 1872, and 18th June, 1873. 

The most ing remark in all the reports beginning with the 
words “From the above results,” is quoted against me, and, 
therefore, I think it was due to me, and to your readers, to mention 
that the same committee which made that remark on the 19th April, 
1871, retracted it in their report of 23rd July, 1872, as completely 
as language is capable of doing. Their previous officially expressed 
unfavourable opinion only enh the value of the more mature 
report in favour of the system. 

I must also complain of some of the comments in your article, 
where opinions are attributed to me without authority, which are 
incorrect and misleading. 

The last report of the Committee on Moncrieff Carriages dated 
July, 1874, which principally bears on expense, or saving, has 





escaped notice in your article, the article gives prominence 
to the excessive price of a counter t carriage alluded to in one 


of the reports. This expensive earriage was considered and re- 
ported on in May, 1873, without my knowledge. and was a carriage, 
moreover, which I had declined to recommend for the service. By 
directing the attention of your readers to the price of this carriage, 
I fear they might be led to suppose that my system could not be 
a with economy to guns above 12 tons in weight, whereas 
the truth is that it is i applicable to the heaviest guns, 
and the saving effected by applying it to them is very large. 
cannot, however, complain of this error, because the return which 
your article reviews us presented to Parliament is somewhat 
difficult to understand without more information than itself con- 
tains. For example, the report last referred to, viz., that of July, 
1874, you will observe was made upon an abridged “statement ” 
of mine addressed to the Secretary of State for War. I wrote an 
explanation of this stat t for the ittee after I had seen 
their report, but they were dissolved immediately after making the 
report, and, therefore, could not reconsider their report in the 
light of that explanation. 

e committee were misled as to the subject of the “‘state- 
ment” on which they were called on to report. I was refused 
access to the committee on the subject; nor were they allowed to 
os in or models of the carriage to which my “ statement ” 





But, notwithstanding these circumstances, the report has been 
accepted as valid, and important decisions taken on it. I requested 
that the explanation of my statement should be appended to the 
report. This request was refused; there is, therefore, in the 
return a report submitted to Parliament on a subject largely affect- 
ing public expenditure which was made and signed under the most 
ambiguous circumstances, and the absence of an explanation is 
calculated to bring the subject before Parliament in an unfavour- 
able and mistaken light. 

I beg to enclose the explanation I requested to be annexed to 
the report. Again, with regard to the report on the hydraulic 
siege carriage, to which the latest ~ of your article is devoted, 
it ap to be taken for granted in that article that I recom- 
mended the construction of this carriage, and that the defects 
alluded to in the report belong to any gun mounted on that system. 
I beg to state that the carriage was made for?the ‘Committee on 
High Angle Fire, ” who selected it for special reasons connected with 
their formation as a committee, and the nature of their inquiries, 
and that after I had made the carriage for them and under their 
directions, it was taken out of their hands and given over to the 
“‘ Committee on Heavy Guns.” 

‘is was done, I presume, without any explanation as to the 
conditions under which the carriage was built—at any rate you 
will see the committee have treated it in their report as if it was 
a carriage proposed by me for siege purposes. So that any one 
reading the report would imagine that the success of the experi- 
ments had been neutralised by the defects of the carriage as asiege 
carriage ; whereas the fact is, that the defects pointed out by the 
committee were entirely absent in the siege carriage I myself pro- 


| 


contains an air space in connection with the water in the driver 
pipe. Hytelwein’s experimets quoted by Mr. Atkinson give 79 
as the efficiency of a ram having the same proportion of lift to fall 
as that given by “R. E. D.” I quite agree with you that it is 
unwise to run ny risk of an insufficient supply by pulling down a 
small ram. At, the same time I believe that a ram properly 
designed with a fall of from 3ft. to 30ft. the lift not exceeding ten 
times the height of the fall, will be found the most 1 


speed, reduces its pressure to a minimum, and in practice it would 
be found that the more wasteful the low-pressure cylinder, i.¢., the 
smaller the terminal pressure, the more economical would the speed 
appear to be. To test the truth or otherwise of my theory, I should 
recommend that the most econoinical speed as determined by the 
low-pressure cylinder be first ascertained ; then use the same test 
with the high-pressure one. If both tests give a like result, then 





mode of raising water. With a view to support this opinion I 
shall be glad to receive full particulars of any unsuccessful ram, 
and will do my best to point out where the fault is, His com- 
munications can be made through your columns until you think 
the matter loses its interest for your general readers. Although 
the duty of a ram falls as low as that of other apparatus when the 


| lift exceeds ten times the fall, it still retains many advantages 


| 

be an error in your article on Marine Engines for the Navy, in THE 
| ENGINEER for Nov. 26th. You there assume that steam of anabsolute 
| pressure of 75 lb. will give in a compound engine an average pres- 
| sure of 251b. when expanded eight times. The theoretical pressure 
| is 28°81b. The error to which I allude consists in assuming that 


} 
| 
| 


posed, and equally so in that for 18-ton and 35-ton guns, which | 
were calculated to introduce great economy, coupled with in- | 


creased efficiency, into the service, 

The shuffling of this question from one committee to another 
has been so adroitly managed that the policy of repression has 
been in the meantime successful ; and what is quite as astonishing, 
most marked successes attending a long and exhaustive course of 
experiments, for which the country has paid, are embodied in 
reports submitted to Parliament for its information, while this 
is done in such a manner that you have been able to draw a 
— from them diametrically opposed to what the facts 
warrant. 

It is not my desire to enter into controversy upon a subject 
which touches me so nearly, but I beg to assure you that had all 
the War Office correspondence been published, the public and the 
House of Commons would have been in a bet' 


( ter position to judge 
of the nature of my services. MoNcRIEFY, 
Deo, 8th, 





SCREW PROPELLERS. 

Sir,—I should be greatly obliged if you would note in your next 
edition that the jury at the International Maritime Fxhibition at 
Paris, now closed, have been pleased to award me, on behalf of 
the meritsfof the Lowe-Vansittart propeller, a silver medal, 

HENRIETTA VANSITTART. 

Bell ee ene, Twickenham, 

ec, 1st, —— 


: HYDRAULIC RAMS. 

Sin,—Thanks to “R. E. D.” Your readers will see that there 
are inefficient as well as satisfactory rams. Being a thorough 
believer in the maxim “ that more is to be learnt from one failure 
than from twenty successes,” I would ask ‘“R. E. D.” for the 
following particulars, with a hope that I may be able on receiving 
his reply to point out the cause of such a very low efficiency. 
(1) Diameter of delivayy valve seat. (2) Description of delivery 
valve or valves, (3) Whether there is more than one. (4) Capg- 
city of air vesse], (5) Diameter of delivery pipe. (6) Di 
of escape valve. (7) Lift of escape valve, (8) Number of beats 
per minute when giving the best result, (9) Whether the ram 








over them, such as economy in prime cost, avoidance of oiling, Xc. 
CHARLES Louis HEtt. 
Ancholme Foundry, Brigg, Dec, 1st. 


STEAM ENGINE ECONOMY. 
Sir,—Permit me to cal] your attention to what seems to me to 


steam of the stated pressure and with the stated expansion will 
have an average pressure of 251b. An allowance of 3°8 lb, is not, 
according to my experience, nearly enough, and if you or any 
of your correspondents can favour me with particulars of 
compound engines giving so good a result, I for one will 
be much obliged. As regards much that you say concerning 
the use of low-pressure steam I cannot agree with you, at least I 
know that all has been done that could be done with low-pressure 
and superheating, and I much fear that the engineers afloat who 
would be competent to manage an engine working with low-pressure 
steam gas, are very few and far between. This is in a great 
measure due to the fact that shipowners will not pay for really first- 
rate men, and I have known many a good thing in an engine 
room come to grief from this cause. They talk of hard times in 
the navy, but naval engineers have to put with no hardships 
like those of engineers in commercial ships. There are one or two 
lines where things are pretty comfortable, but all men are not 
fortunate enough to get good berths. Icould say more on this 


| subject, but fear to take up the space. 


Millwall, Nov. 25th. Sea Gornc ENGINEER. 


If our correspondent will take the trouble to check our 
an he will find in a moment that 25 |b. is a misprint for 
21 1b. The erroris so obvious that we did not deem it worth 
correcting, The whole question of average pressure is one of con- 
siderable importance, about which we shall have something to say 
at another time. It is indisputable that the use of low-pressure 
steam gas would be attended with some difficulties, but these 
would be probably confined to the maintenance of packing. If iow- 

ressure steam gas could have been used without trouble it would 
—) become popular long since. There is some truth in the state- 
ments made by our correspondent concerning the position of 
marine engineers, and we shall be pleased to see the matter dis- 
cussed fairly in these columns.—Ep. E.] 





Srr,—Will you allow me the opportunity of informing your 
readers that hes I am reported to have said, according to the last 
week’s number of your paper on page 390, is incorrect, as I ex- 

ressed no opinion on the engine under discussion, but only asked 
for some information as to the number of indicators employed and 
the number of di = — at the trial of Mr. Adamson’s 
engine—a question to which no answer was given. 

2 B. Donkin, Jun. 
Engineer's Works, near Grange-road, Bermondsey, 
London, Dec, 8th. 





STEAM ENGINE PERFORMANCE. 

Str, — Admiral Ryder’s formula commends itself to marine 
engineers, for the facility with which it enables one to discover 
approximately the most economical speed of engines for existing 
state of wind and sea. As this formula may be unfamiliar to some 
marine engineers, and its use may, under certain circumstances, be 

lucive to in fuel, when such economy may be of prime 
consideration, I will with your permission, Sir, state what it is, 
and the use made of it. ’ , 
Mean terminal pressure of steam x revolutions per min. 

Speed of ship in knots. 
The mean terminal pressure is obtained from an indicator diagram 
taken from either cylinder of a simple type engine, or from the 
low-pressure cylinder of the compound type; the revolutions are 
at the same moment counted, and in knots of ship ascer- 
é a. 

3 ‘vill be seen that the quotient obtained by using this 
formula is in itself of little if any use, being merely a step towards 
ascertaining the quantity of steam used per knot per cylinder. If, 
however, the speed of engines be altered a few times faster or 
slower—being guided by your quotient whether faster or slower— 





Formula 





and this formula be made use of at each alteration, we shall obtain 
a corresponding ber of quotients, and a comparison of these is 
| what we want. The smaller the quotient, the more economical is 


the rate of steaming. The mean terminal pressure is obtained as 
shown in Fig. 1. 
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A diagram is taken from one cylinder, the exhaust points are 
deterrained, and perpendiculars let fall on a zero, or pure vacuum 
line, AB. These perpendicular lines show the p eds pressures 
of steam in the cylinder, above and below the piston, at the 
moment exhaust commences ; and the mean of these pressures is 
what we require for use. With compound engines, Admiral Ryder 
has recommended that diagrams should be taken from the low- 
we cylinder, ons | to Ee I beg to —w and for od 
ollowing reasons : ts) speeds—except in very ro 
weather with head wind and sea—are always slow speeds, and ‘the 
figures obtained from the low- egg of the compound 
engine have steam lines who ly below the atmospheric pressure, 
as in Fig. 
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An air leak commencing at C would distort the steam line, as 
shown by dotted line C D, giving a greater mean terminal pressure 
than is due to the steam actually used. The quotients obtained 
under these circumstances, ee? enabling us to discover the 
then most economical speed, would be quite at variance with others 
obtained under similar circumstances of wind and sea, but with 
no air leak. Again, it is worthy of note that the cooling effect of 
the large gylinder, on the small quantity of steam used at this 


my object all to the ground ; if there is a d fference, a four 
hours’ run at the two different speeds denoted would speedily 


| decide whether the high or low should be accepted as the safer 


guide and counsellor. Mytor Bringer, RN, 





AMERICAN BOILERS. 

Srr,—On reading your correspondent’s interesting letter on the 
novelties at the State fair, there were one or two points on which 
I should like further information. A 4-horse power engine is said 
to be ‘‘run with 1001b. of coal per day of ten hours.” In this 
case, does your correspondent mean a 4-horse engine as understood 
in America—which would have a cylinder of about 44in. diameter 
by 5in. stroke—or an ordinary sized engine, as sold here’ Is it to 
be understood that the quantity of coal mentioned has been 
sufticient for an engine of 4-horse doing actual work for ten hours? 
As my firm are the makers of the only vertical engine in this 
country which at all resembles the Baxter, in that the cylinder 
and steam chest are inside the boiler, I should much like to know 
if the economy claimed can be arrived at. A small economic 
engine of our make—3jin. by 5in.—was employed to drive the 
pumps for supply of water to show-ground at Taunton. This 
engine was found to use, on average, 150lb. of coal per day of 
fourteen hours, indicating about 24-horse power, thus making the 
consumption about 4 1b. per horse-power per hour. It seems rather 
improbable that an American engine of nearly three times the 
power can be worked with rather less than half the amount of 
fuel. 

If it be so, there must be something very superior in the way of 
boilers. I quite with your correspondent in his good opinion 
of the vertical boiler illustrated. It goes to prove that vertical 
straight fire tubes are still thought to be efficacious, although 
it was stated in THE ENGINEER, at the time of the trial of the 
Hedges boiler, that ‘vertical fire tubes constituted the most 
inefficient arrangement of heating surface.” Asa proof that this 
is not borne out in practice I forward copy of a letter from an 
engineer well known for the accuracy of fis experiments on the 
trial of a small Hedges boiler. The result of the trial was that 
10°85 lb. of water were evaporated at 212 deg. per lb. of coke, with 
natural draught. The trial lasted about five hours, during the 
whole of which time it was possible to bear one’s hand at the 
bottom of the chimney, showing that the temperature of the 
escaping gases must have been very low. K. W. HEDGEs. 

36, King William-street, December 6th. 


From W. Anderson, Esq., Messrs Easton and Anderson, 
srith [ronworks. 
London, 28th September, 1875. 
My dear Sir,—The boiler 1 made for myself, tested on September 15th, 
evaporated 33 gals. at 71 deg. with 351b. of ordinary coke. This corre- 
sponds to 37°98 gals. evaporated at 212 deg., and gives a duty of 10°85 Ib. 
of water evaporated from and at 212deg. to 1 lb. of coke. According to 
Rankine the efficiency of middling coke is 13°21, so the duty of the 
boiler was 82 per cent., which is very high. 
I remain, truly yours, 
(Signed) W. ANDERSON, 
To Mr. K. W. Hedges, 36, King William-street. 
[The evaporation stated by Mr. Hedges corresponds to a little 
over one nominal horse-power per hour. What was the heating 
surface employed to produce this resuit ’—Eb. E. | 


Ar a recent meeting of the French Society of Civil Engineers 
the following subjects were discussed :—Zine as a boiler disin- 
crustant. The compression of steel during fusion. The effect 

duced on the surface of land by mining works and boring 
operations, including those with the diamond drill. 

A New Compass.—Mr. Casella, mathematical instrument maker, 
Holborn Bars, has just brought out a new and excellent pocket 
compass—Symon’s patent. The novelty about them is, that they 
point to the true and not to the magnetic north. The variation of 
the compass amounts at present to something like 23 deg. west. 
It is not precisely the same at all parts of the earth’s surface, nor 
does it remain constant, on the contrary, it varies slowly from year 
to year; but in any part of the United Kingdom Mr. Symon’s 
compass will be practically absolutely correct for the next 30 years. 
The dials are so designed that the indications cannot be mistaken, 
and it is quite possible to read them on a night so dark that the 
hands of a watch would be quite invisible. They are very well got 
up. The watch pattern compass being, perhaps, the best pocket 
compass as regards finish yet produ 

INSTITUTION OF NAVAL ARCHITECTS.—The Institution of Naval 
Architects invite contributions—-(1) On the construction and 
armament of ships of war. (2) The effect on naval construction of 
torpedoes, or other modes of submarine attack. (3) On the life 
om cost of maintenance of merchant steamships. (4) On the 

reservation of the hulls and cargoes of ships from the effect of 
bi e-water, leakage, condensation, and other causes of internal 
decay and corrosion. (5) On the disposition and construction of 
bulkheads, and on their attachment to the sides of iron ships. 
(6) On the masting of ships, and on iron and steel masts and 
yards. (7) On the ventilation of ships by natural and forced 
draughts, with details of any system in actual operation. (8) On the 
fouling of ships’ bottoms and its prevention. (9) On machines for 
the economising of labour in the construction of ships. (10) On 
the use of machinery for economising labour on board ship, 
whether merchant ships or ships of war, and whether for loading 
or manceuvring. (11) On telegraphic or other communication of 
orders on board ship, (12) On the construction of slips and 
launching ways, and on the launching of large ships, (13) On the 
present state of knowledge of the strength of materials as applied 
to shipbuilding, with especial reference to the use of steel. 
(14) On methods for the proper strengthening of ships of extreme 
proportions, and on the precautions necessary to ensure their safety 
at sea; also on the lengthening of ships. (15) On the straining 
effects of engines of high power on the structures of ships, and the 
arrangements necessary to obviate them. (16) On legislative 
interference with the construction, stowage, and equipment of 
ships. (17) The design, construction, and measurement of yachts. 
(18) On floating structures other than ships—such as docks, lighters, 
pontoons, and so forth. (19) On ships for special purposes—such 
as light ships, telegraph ships, cattle and special passenger ships, 
and others. (20) Actual measurements or records of sea-waves : 
their height, length, periodic time, and speed of advance; or their 
profiles. (21) On the results of the best modern practice in ocean 
steam navigation, with reference to the latest modern improve- 
ments—such as surface condensation, superheating, compound 

ines, and Bn a oF =e pw Ape 0 ps these taken 
sepirately, an ially the results of any actual experiments to 
test this a iat, (b>) On the friction developed in marine steam 
engines of different forms; and on the difference between the 
gross indicated horse-power developed in the cylinder, and the net 
effective horse-power available for the — of the ship after 
working the air pump, slide valves, and other moving parts of the 
engines. (23) Oneconomy of fuel in marine engines, with detailed 
results. (24) On methods for starting, stopping, and reversing 
marine steam engines of high power. (25) On marine boilers, 
their form, rate of combustion, and the proportion of their various 
parts. (26) Information as to the alleged rapid deterioration of 
marine boilers supplied with water from surface condensers and 
the remedies for the same. (27) Exact information, either ex- 
perimental or theoretical, on the efficiency of propellers. (28) On 
any novelties in the construction, equipment, or fitting of ships. 











(29) On any novelties in the construction, arrangement, or detaila 
of marine engines and propellers, ; woe ye 
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RAILWAY MATTERS. 


THE Minister of Public Works has ed the portion of line 
between Mentreuil and Etaples of the Northern Company’s Arras 
and Etaples branch. 


SomE dissatisfaction has been expressed by the residents of 
Bombay at the delay which has taken place in the construction of 
the line from Ahmedabad to Ajmere. By this delay they argue 
that Bombay is shut out from the trade of Upper India, They 
also insinuate that the cause of this delay was the influence brought 
te bear on the Indian Uovernment by Calcutta. Lord Northbrook, 
however, gives a more practical reason for the non-completion of 
the line, in the fact that no satisfactory figures have been given as 
to the prospects of the Ajmere and Ahmedabad line, 


Tue Denver and Rio Grande Railway Company proposes to 
extend its road from Pueblo to Trinidad ; the object is to reach 
what are stated to be practically illimitable deposits of coal and 
iron found along the foothills of the Raton range, extending as far 
as the Cucharas, forty miles north of Trinidad, and fifteen miles 
north of the dividing line between Colorado and New Mexico. The 
mountain divisions of the Union Pacific Railroad are being sup- 
plied with steel rails as fast as the iron rails wear out. The amount 
of rails renewed upon the Union Pacific Railroad during the year 
ending June 30, 1875, was 4640 tons of iron and 1015 tons of 
steel, Three iron bridges are to be erected upon the line in 1875-6, 
at a cost of 18,333 dols. The extraction of bituminous coal in 
Pennsylvania to Oct. 30th this year amounted to 3,293,149 tons, 


WE understand, says the Railway News, that the arrangements 
for the reorganisation of the Lemberg-Czernovitz line have been 
completed. The matter is one which has for a long time past en- 
gaged the consideration of the Austrian Government, and the 
scheme which they have devised will, we have no doubt, receive 
the approbation of the shareholders, which is all it now requires in 
order that it may have legaleffcct. According to this sch the 


NOTES AND MEMORANDA. 


Prov. THuRSTON, of the Stevens Institute of Technology, has 
recently experimented on pieces of !several kinds of pine and spruce, 


ash, walnut, red cedar, white oak, Spanish mahogany, a | 
i 


locust, and chestnut, to see how they would bear twisting, 
ine was the east able to bear torsion, and hickory of course the 
t. But white oak, after reaching its maximum, was tougher 
than all; while ash, long refusing to twist, would give up all 
resistance when once it was twisted to its point. 


AccorDING to the Mining Journal, it is stated that a sample of | 


MISCELLANEA. 

THE military authorities at 7 have, ing to a Reuter’s 
telegram from Madrid, permitted the exportation of iron ore from 
the Romorostro, Galdamitz, Baracaldo, and other mines. 

Mr. ABERNETHY, C.E., has prepared an estimate for a dock, &c., 
at Wisbech, the total cost of which, exclusive of cost of land, is 
£190,000. It is calculated that the entire cost will be about a 
quarter of a million of money. 

Tue Pittsburgh Telegraph says that the manager of the American 
Ironworks has received orders to reduce the wages of the labouring 
hands cted with that establishment 10 percent. They have 





Australian pyrites, sent to , has been treated by a p 
which so ilies the base metals that they cover the entire cost of 
reduction, leaving the whole of the fa as clear profit. The 
report of this result has induced the Minister of Mines to 

that a handsome bonus should be offered for the erection of the 


first pyrites furnace on an approved European model. The bonus | 


will be paid upon proof being given that by the furnace erected a 
given quantity per month or per annum = be effectively treated. 

THE chief seat of the chair trade is High Wycombe and its neigh- 
bourhood. Here all kinds of chairs are manufactured, from the 
common cane and Windsor to the most delicately carved, inlaid, 
and upholstered chairs, According to the British Trade Journal, 
on an average at least 400 chairs per hour are made and dispatched 
from this place. Buckinghamshire, with its beautiful beech woods, 
is peculiarly adapted for the manufacture of common household 
chairs, but the manufacture is by no means confined to beech wood 
and common household chairs. Every description of chair is made 
here, and all kinds of wood alike employed in their manufacture. 
Among the chief woods used are birch, walnut, rosewood, mahogany, 
sycamore, oak, and cherry. Steam, though employed to a certain 
extent, is not extensively used in this manufacture, but in no other 
trade is division of labour more rigidly ed, 

IraAty is very rich indeed in first-class iron’ ore. Her 





Lemberg-Czernovitz is to become the nucleus of a great Hungarian 
system by the absorption of the neighbouring lines, whether con- 
structed or in course of construction. Where branches and links 
of communication are required, they will be constructed, so that 
there may be neither break nor interruption in the system, which 
it is proposed shall be one and indivisible ; and in this manner 
there will be complete communication between Russia, Austria, 
Poland, and Hungary. Hitherto detached lines have been run 
within the Austrian dominions, so that we have a complete rever- 
sion of the old policy. The ehange will put an end to a state of 
chaos such as does not exist in any other country. 


As regards a projected railway in Newfoundland, the St. John’s 
(N. F.) Express says that the surveyors have returned to St. 
John’s after completing the survey across the island, from the 
isthmus separating Trinity and Placentia Bays, to St. George's 
Bay, with the exception of fifteen to eighteen miles of the section 
extending from the isthmus to the valley of the exploits, which 
Mr. Lynch, the surveyor of that section, was unable to complete, 
the provisions for his party having fallen short. In this break, 
however, it is not supposed that any engineering difficulty exists. 
The country is thickly wooded, and has all the appearance of their 
being a good railroad route through that short distance. The 
surveyors are now engaged on the survey from the Riverhead of 
St. John’s to the isthmus, where it is supposed the engineering difti- 
culties, although by no means formidable, are greater than in the 
interior, and it is anticipated that, with good weather, a short 
time will suffice to complete the field work. There is no proba- 
bility that the road will be made except as a Government work, 
and to that there is some objection on the ground of the large 
expenditure needed and the poverty of the island. 


Aw influential deputation from the Bombay Chamber of Com- 
merce presented a memorial to the Viceroy during his recent visit 
to the Western Presidency, and drew from Lord Northbrook an 
important speech on finance. The main point urged by the 
memorialists was the delay in the completion of the railway from 
Ahmedabad to Ajmere, which would establish a direct connection 
between the Bombay railway system and that of Northern India. 
The delay, it was argued, amounts to the exclusion of the trade of 
Upper India from the chief western port, and though in 1872 Lord 
Northbrook approved the schemeand ordered a survey, he is nowonly 
able to say that the line is ‘‘ among the railroads under considera- 
tion for commencement in 1876-77.” The memorialists state that 
the commerce of Bombay has been grievously injured by the con- 
struction of the State line from Agra and Delhi to Ajmere, which has 
tapped the trade of Rajpootana in the interest of Calcutta ; and 
that consequently all the interchange of commodities which before 
the railway era existed between Bombay and Upper India has come 
to an end, commerce ‘“‘ passing entirely by circuitous and costly 
routes to the other side of India.” It was insinuated apparently 
that the influence of Calcutta over the Indian Government was 
exerted to keep Bombay thus out in thecold ; but Lord North- 
brook disclaimed any except a simply advisory responsibility for 
his Government. The Secretary of State in Council was, he said, 
alone competent to decide upon schemes of railway construction, 
and the principle of determination is that fair reasons must be 
given for believing that the traffic will pay interest on the money 
expended so as to justify its inclusion among ‘the extraordinary 
works.” At present, Lord Northbrook regretted to say he had 
seen ‘‘ no satisfactory figures” as to the prospects of the Ajmere 
and Ahmedabad line. 


_ THE Erie Railway has introduced a new and important feature 
into railroad travelling. The company have supplied hotel coaches, 
with drawing-room and sleeping cars attached. These trains now 
run from New York to Chicago, and will run daily. On these 
hotel cars passengers will find all the comforts of a first-class hotel 
supplied at very moderate priges, so that there wil! be no occasion 
to leave the train at any station for refreshments; neither will 
there be any change of cars, as the hotel coaches will go through 
to Chicago, a distance of 978 miles, without change. The trains 
are equipped with the latest improved Pullman wide drawing-room 
sleeping coaches, and new and elegant day coaches accompany each 
train through to Chicago. Besides the hotel train in the evening, a 
morning express will leave the foot of Chambers-street each day 
at 9 o’clock., All of these cars, morning and evening, instead of 
going the northern route by way of the Great Western of Canada 
and the Mines Central railroads, will go a more direct route, by 
way of the Baltimore and Ohio road, with which company all the 
necessary arrangements have been made. Passengers, however, 
who may desire to go to Chicago by the northern route can be: 
accommodated as usual. There is a special agreement between the 
managers of the railroads that all trains, in either direction, are to 
be run through without interruption. The New York Z'imes says 
The Erie way officials are enthusiastic over the success of their 
new through passenger route to Chi They say they are doing 
a larger business than ever before at this season of the year. The 
through hotel coaches especially seem to be proving a great attrac- 
tion. These coaches are divided into two compartments, in the rear 
one of which the cooking is done. The other is used as a sleeping 
car, and it isso well divided from the kitchen as to be entirely 
free from any unpleasant odour. Oval bills of fare, elegantly 
bordered with silver, are distributed in all of the first-class cars, 
and waiters pass through occasionally for the purpose of taking 
orders from those who wish meals served to them. The menu 
includes #]l manner of broils and game, oysters in all styles, cold 
meats, eggs in every form, all seasonable vegetables, relishes, and 
fruits, toast, biscuits, coffee, tea, chocolate, cold milk, and a full 
wine list at first-class city restaurant prices. The order being 
given the waiter adjusts a movable table in the compartment of 
the ep wishing to be served, and in a few minutes brings from 
the hotel car, in a covered tray, the various dishes asked for. In 
fact, meals may be enjoyed at forty miles per hour, with the same 
comfort and at equally cheap rates as at any hotel in the city that 
is conducted on the European plan, ~ = ~ ; 














egetable fuel is, however, getting scarce, and the mineral fuel 
which she possesses is not fit for use in blast furnaces, with very few 
pti The production of Italy during 1872 was only 26,000 
tons of pig iron, exclusively made with charcoal, though there are 
in the north of Piedmont, near Aosta, beds of good anthracite, 
which may be used in blast furnaces. In Lombardy there were 
celebrated iron districts even in the time of the Romans, the works 
being situated near Bergamo and Brescia, the Bergomum and 
Brixia of the ancients, whence the Roman knights got their steel 
swords, while to this day Bergamask and Brescian steel is highiy 
appreciated in Italy. most as much wrought iron is produced in 
Italy by the direct reducing process in ore bloomeries, as pig iron 
is made in blast furnaces, the latter operation being carried on 
wrincipally in Corsica, Sardinia, Tuscany, and the Principato 
Ultertore. Blast furnaces, however, came first into use in Lom- 
bardy. The chief iron ores in Lombardy are spathic iron ore, or 
carbonate of iron, and brown hematite, which are found in beds, 
enclosed by metamorphic gneiss in the neighbourhood of the lakes 
of Como and Iseo, and in the Val Sassina, and also in the Berga- 
mask mountains, where they compose layers or seams, sometimes two, 
even three fathoms thick, in triassic red sandstone, or green slate. 
The latter ore contains much manganese, and is therefore particu- 
larly suitable for the production of a kind of manganiferous 
spiegeleisen or a white radiated pig iron. The principal places 
where this ore is raised are near Pisogn 





e, where a bed three fathoms 
thick is worked, in Val Camonica, Val Tiompia, near Loveno and 
Malonno, and in Val di Scalve. 

TuE report of Rear-Admiral C. H. Davis, superintendent of the 
United States Naval Observatory, states that the great equatorial 
recently erected is in good order and in constant use in the 
observation of the satellites of the planets Neptune, Uranus, and 
Saturn. Some of the more difficult and interesting of the double 
stars are also observed, and drawings of Mars, Jupiter, and Saturn, 
and of several nebulw, have been made. He speaks at some 
length of the drawings of nebule made by Mr. L. Trouvelot, 
formerly engaged at the observatory of Harvard College, who was 
invited to the Naval Observatory, and visited that institution in 
September last. In referring to theoretical investigations he says: 
Congress having failed to make the appropriation asked for last 
year, there is but little progress to report on the work on the 
theory of the moon’s motion. This circumstance is much 
to be regretted in view of the large and increasing errors 
of the lunar ephemeris, and of the fact that it is chiefly 
to these investigations that the astronomers of the world are 
looking foran explanation of the errorsin question. An appropriation 
of 3000 dols. is therefore asked for with a view to their continua- 
tion. A preliminary investigation, having in view the correction 
of the lunar ephemeris during the last few years, in order that it 
may be used forthe determination of longitudes of the transit of 
Venus stations, is now in pi A series of experiments to 
ascertain the effect of wind and of variable hygrometric conditions 
on the amount of rain obtained in rain gauges of various sizes and at 
different altitudes have been made by Professor Eastman, and the 
results will appear in an appendix in the meteorological observa- 
tions of 1874. During the past two months the time has been 
transmitted at noon over the country through an additional wire 
from the Observatory to the Western Union Telegraph office. It 
is now transmitted by two wires instead of one, rendering its 
reception more certain and necessitating less trouble in repeating 
at the telegraph office. 


THE accompanying meteorological table, which has been prepared 
by Mr. Bennet Woedcroft, F.R.S., shows the monthly mean time 
of the sun’s rising, the length of days and nights, the mean monthly 
reading of the thermometer, barometer, and rain-gauge, from data 
kept at the Royal Observatory, Greenwich. The observations of the 
thermometer and barometer extend. overa pa ofj 80 years ; those 
of the rain-gauge over 39 years. The following extract, which 
is very germane to the subject, is taken from a paper written by the 
late John Dalton: “‘If there is any natural wT in the state 
of the atmosphere to d rain—or any other phenomenon—- 
more at one time of the year than another, it will be shown by the 
observations of a few years. Ten or twelve successive years are 
almost certain to produce a good outline of the characteristic 
features of the year ; but it may require half a century or more to 
obtain an exact delineation of them, and such as would render 
future observations of little or no avail in producing any ibl 
alteration, This observation is applicable to the fluctuations of 
the atmosphere in weight, as shown by the barometer, and to 
the temperature of the atmosphere, as well as the quantity of 
rain, and to the other meteoric phenomena.” 
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Z 1 ngth Length 3 2 
tT | Le iu Ther- = on 
Month. Se lof day. of night.mometer 5 5 
“& 3 = 
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January 8 2) 823 11 35 35°9 *8 
February .. 7) 95 38°3 | 
March 6115/1150 12 40° 6 
April .. 5 7) 13 45 10 15 45°7 9 
May .. 411) 15 30 8 30 52°5 “1 
June .. 344) 1615 7 45 »8°0 ‘9 
July .. 4 2/)15 55 8 5 614 ‘4 
August ‘ 446) 14 30 9 30 60°5 5 
September 5385/1235 11 25 6°3 "5 
October 625) 1" 36 18 25 49°3 8 
November .. en 84 615 2°5 “6 
December... .. .. «5 | 8 1; 750 Wl 38°9 | 29°892 | 2-0 
Mean height of thermometer forthe year.. .. .. .. 4835 
Mean height of baroineter » sn 68 (ce (se oe SUSE 
Average quantity of rain... .. .. .. oo oe 26°tin. 


Our readers will find the above table a} yery useful pocket-hook 
companion, , 


heretofore been receiving 1 dol. 25 cents per day ; and it is alleged 
that plenty of this class of employés can be hired at 75 cents per 
day. Labour is a positive drug, and many Polish emigrants who 
have recently arrived are willing to work at almost any price. 

Tue Local Government Board having, as the result of the recent 
inquiry, given powers to the Richmond select vestry to construct 
jon aad of their own, the vestry have purchased the “‘ Old 
Brewery,” with its deep chalk wells; and contracts to the extent 
of £25,000 have been accepted for the erection of the works. The 
Southwark and Vauxhall Water Company have served a writ for 
an injunction to restrain the v from proceeding further in the 
matter, on the legal merits of case, upon which the Local 
Government Board declined to express any opinion. 

Messrs. Evuiorr Bros., the makers of Richards’ indicator, 
have introduced an improvement called the patent detent, by the 
use of which the paper-drum is instantaneously set in motion, or 
stopped by the movements of the pencil arm, as the pencil is being 
applied or withdrawn, thus otalling the inconvenience and delay 
incidental to the present method of ting and disconnecting 
the cord which gives motion to the oe. It is exceedingly 
simple : a pawl is made to fall or rise by the motions of the pencil 
arm, so as to engage or liberate the paper- by means of a 
small segment of a ratchet wheel placed at its base; and on 
examination it will be seen that by curtailing the sweep of the 
pencil arm the pawl does not come into operation, and the indi- 
cator, ipso facto, retains its original form. 

A wnrirer in the North-Western Milicr, U.S., furnishes the 
following description of a mill in Guthrie, Iowa county :—*‘ The 
mill house is 24ft. square, one and a-half storeys high, and base- 
ment. The dam is 10ft. high, and 22ft. long. The flume is 6ft. 

uare, and in it there is a 20in. eclipse double turbine water 
- This mill has one run of 3ft. millstones, with fifteen 
leading furrows ljin. wide, and jin. deep at the skirt ; the short 
furrows are lin. wide and very shallow, and are all kept as smooth 
as possible with a pick and rub-stone. The stone runs 300 revolu- 
tions per minute, and we dress them one ata time, after about every 
4000 Bushels of wheat ground, grinding from four to five bushels 
per hour. The wheat is first run through a champion fan, then 
carried upstairs by an elevator to a sink, then runs down through 
a smutter of the following description : Two joints of Gin. stove- 
pipe perforated with a five-eighths chisel, and through this pipe is a 
piece of two by two oak with corners off, and full of large nails. 
This oak stick runs about 1000 revolutions per minute, knocking 
the wheat around as it falls down through the pipe. This pipe is 
attached to a strong suction fan, regulated by a valve, to take out 
the light wheat and dust. The silk reel is 16ft. long, and 29in. in 
diameter, clothed with Nos. 9 and 10, with about 10ft. of the 
latter number at the tail. No coarse cloth at the tail. The bran 
and shorts are run together, making from 12 lb. to 141b. to the 
bushel. There are from 11b. to 21b. of middlings to the bushel. 
We make in flour, per bushel, from 421b. to 451b., good grade. 
The first grinding is allit gets. No regrinding; no purifier; not 
even rollers in this mill. The miller grades his wheat as his cus- 
tomers bring it in, weighing wheat in and flour out, according to 
the grade of wheat, giving from 25 lb. to 341b. to the bushel, The 
first cost of this mill was abcut 3000 dols.” 

Tue scope of the Engineering School of the Crystal Palace has 
been extended by the addition of a most important section 
designed specially for gentlemen who intend to proceed to the 
colonies or abroad either as explorers or settlers. The institution 
may not be available to the proteyés of Mr. Joseph Arch, but 
there are many young men in a position to take advantage of the 
practical instruction lee offered. There are possibly many other 
yourg men who tarry at home, spending the best of their days idly 
and unprofitably, who might have long ago entered upon active 
and useful lives abroad or in the colonies if the equipment that 
this course of instruction will provide had been placed within their 
reach. Although this section is associated with the Engineering 
School, and a fitting supplement to it, it is altogether different in 
character and objects. It will not pretend to turn out partially 
trained civil or mechanical engineers. It will enable those who 
go through the course carefully to manipulate materials much more 
efficiently than can be done bythe ‘‘rule of thumb,” and toascertain 
facts pa obtain results, in dealing with material objects, by trust- 
worthy processes, The course is divided into three terms, ineach of 
which the attention of the student is directed to a different group of 
important subjects. The first term includes among other subjects, 
surveying and levelling, measuring heights and distances, sounding 
and gauging rivers, mechanical powers, moving heavy weights, 
tube and other wells, raising water, pump-making, windmills, rope- 
making, &c. The term i les growth of wood, clearing, 
felling, barking, &c. Hand sawing and saw mills, anpetey, 
fencing, org making, mortars, cements and concretes, road- 
making, tent-making, ic. The aut term includes getting out 

uantities, mineralogy, geology, metallurgy, chemistry, moulding, 
forging, joe making, steam and the steam engine, We 
believe that even the redoubtable Stanley, African explorer, fertile 
though he be in expedients, would have found a course of instruc- 
tion in such a school of great service. The colonial section is 
under the able direction of Mr. J. A. Wilson, C.E. 

THE annual report to the Secretary of the Treasury made by Mr. 
Wm. Burnett, Supervising Inspector General of American Steam 
Vessels, gives the following figures a > service employs 103 
sons, 1 supervising inspector general, 10 supervising inspectors, 36 
local inspectors of boilers, 36 local inspectors of hulls, b sssistant 
local inspectors of boilers, 4 assistant local inspectors of hulls, 8 
clerks to local i rs. The cost of the service, salaries, travel- 
ing and incidental expenses, was 212,392°02 dols. the receipts for 
inspection and license fees were 260,944°75 dols, leaving a balance 
of 48,552°73 dols. The number of vessels inspected were as follows 
during the fiscal year ending June 30, 1875 :— 























Officers. 
Divisions : 1 Ton licensed 
Atlantic Coast .. .. 1,676 “ 486,890-93 aa VS 
Pacific Coast .. .. .. 281 - 8,002 .. .. 890 
Western Rivers and 
Southern Coast .. .. 1,139 .. .. 252,24072 .. .. 5,598 
The Lakes .... .. 839 .. .- 189,48806 .. .. 2,655 
Deiiteeue: 3. eae . 1,018,15182 .. .. 14,871 


| The number of lives lost during the year was 405, namely: From 
explosions, 51; fire, 273; snags, wrecks and sinking, 64. The 
number of accidents which resulted in loss of life were : Explosions 
of accidental escape of steam, 14; fires, 6; collieries, 5; snags, 
wrecks and sinking, 11; making a total number of accidents, 36. 
The superintendent says to our own citizens the loss of life for the 
| same period has been only 201, which is an unusually small number, 
While there were 36 disasters to steam vessels by which life was 
lost, a single one of these resulted in the loss of more than half 
the lives here recorded, viz., the burning of the steamship Japan 
at sea off Swatow, China, by which 200 Chinese and four other 
persons were destroyed. There were 14 cases of explosion or acci- 
dental escape of steam, one of which resulted in the death of 20 
persons and another 6, while only 25 persons were lost by the re- 
maining 12. There were six burnings of steamers by which life was 
lost ; 204 were lost by one of these and 45 and 20 respectively by 
- others, while only four persons were lost by the remaining 
three, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. | 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gero_p and Co., Booksellers. 
LEIPSI“.—A. TwieTtmeyver, Bookseller. 

NEW YORK —Wi ier and Rocers, 47, Nassau-street. 





— 


PUBLISHER'S NOTICE. 
With this week’s number is issued as a Supplement, No. XCT. | 
of the Portfolio of Working Drawings, illustrating a Narrow 
Gauge Goods Engine, designed by Mr. John Haswell, Stadtsbahn, | 
Vienna. Every copy as issued by the Publisher contains this 
Supplement, and subscribers should notify the fact should they not 
receive tt. 


** 
* 


consequence of the General Postal Union, which came into | 
Orie on the Ist of July, 1875, Foreign Subscrigtions for 
in Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
‘at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be | 
accompanied by a letter of advice to the Publisher. Thick Paper | 
Copies may be had, if preferred, at increased rates. 
Remittance by Post-office Order.—Argentine Republic, Australia, Belgium, 
British Columbia, British Guiana, Canada, Cape of Good Hope, | 
Denmark, Egypt. France (Paris only), Germany, Gibraltar, India, Ttely . 
Japan, Malta, ‘atal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Z d, Portugal, Roumania, Switzerland, Tasmania, | 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Southampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ionian Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry to the 

public, and intended for insertion im this column, must, in all 

cases, be accompanied by a large envelope legibly directed by the 

writer to himself, and bearing a 2d. e stamp, in order that 
answers received by us may be forwa to their destination. No | 
notice will be taken of communications which do not comply with | 

*,* All letters intended for insertion in THE ENGINEER, or contain- | 
ing questions, must be accompanied by the name and address of | 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous | 
communications. 

J. A H—You probably allude to Rankine's “‘ Songs and Ballads,” which 
you can procure from any bookseller. 

W. M.—You will sind it very troublesome to make brass lacquer. 

buy it very cheaply at almost any respectable oil and colour shop. 

H. P. C. (Northwick).— We could not answer your question on the data you 
supply. The ground near the mouth of the shaft may be quite unsuitable 
for an engine house. Send full particulars, and we shall be happy to aid 


, 


You can 


Pu W.—No such paper has been published in Tue Encinerr. I[/ you will 
refer to the Secretary of the Society of Engineers, 6, Westminster-chaibers, 
Victoria-street, Westminster, you may be able to obtain the information you | 

' 


require. ps 

G. RB. W. (Frome).— No doubt the plan you propose of firing charges in mines | 
by electricity would promote safety, but the inconveniences attending the use 
of powder in this way would be so great as to practically prohibit its em- | 


pun.—It is not easy to answer your question with precision, much depend- 

ing on the shape of the delivery orifice, but, assuming that you use a | 

short length of piping without any Lends, the tank would empty itsels in | 
hours. 


about 
B. J.—/f by registration you have secured certain rights to yourself, no one can | 
properly interfere with those rights without your consent. Perhaps your sole | 
i to the design is disputed. If articles are sola by others without 
license, and the seliers do not mark them, you are not prejudiced. | 
A.—WNo general answer could be given te your question concerning piston | 
speed. A given power has to be developed with an engine, the dimensions of | 
which are fixed already. Asa rule, the higher the speed of piston the better, | 
but when the power, and dimensions of the engine are pre-determined, you 
cannot alter the piston speed without altering the pressure, and the piston 
will be that corresponding to the most economical rate of expansion. 
total initial pressure in your engine is 55 1b., and the most economical | 
vate of expansion will be about jive-fold. You say nothing about the | 
vacuum, and, as you have sent no diagrams, and very few particulars 
concerning the engine, we must leave you to decide for yourself what is the 
best piston speed on the basis we have indicated. 


| the proposing parties appear to have 
| sideration to the fact that several of the included districts 


than twenty-seven separate and distinct sanitary districts. 
It seems to have e not the slightest difference to the 
em se of this truly comprehensive project whether the 
ocal authorities of these districts were willing or not to be 
included *within the limits of the scheme. » Neither do 
given any con- 


are already provided with sewage works, and have spent 
considerable sums of money in connection therewith. The 
true state of the case is, that after repeated trials and ex- 
periments, every attempt to dispose of the sewage of 
Surbiton has been a failure, and the Improvement Com- 
missioners have come to the conclusion that they may 


| possibly extricate themselves from their present embarrass- 


——— by compelling others, who are not in a similar 
predicament, to pull them out of the hole. However bene- 
ficial and advantageous this solution of the question may 
be for the one party, it is clear, from the opposition shown 
by some of the other local authorities, that they did not in 
their own cases evince the same perception of its merits 
and utility. 

Without prejudging the case before us, there are several 

ints to which we may draw attention. It is the first of 
its kind, so far as importance and magnitude are concerned. 
There are a few instances in which this combination has 
been effected, but of a very insignificant character in com- 
parison with the project now contemplated. Putting aside 
for the moment the free will of the reluctant authorities, 
the Surbiton Commissioners ought to be prepared to 
maintain that the districts for whose benefit they attempt 


| coercion are at least equally in need of the proposed 


drainage scheme with theirown. The onus unquestionably 
lies upon the proposing parties to prove the existence of 
the evil—that is, the absolute necessity, in the sanitary 
interests of the public, of drainage and sewerage works 
in all the districts included in their list, before they can 
compel them to join it. The inefficiency of all the 
schemes and plans already adopted and put into operation 
in any of the included towns ought, in fairness, to be made 
apparent before others are introduced, the practical value and 
success of which are still undemonstrated. In some instances 
with which we are acquainted it would not be a very diffi- 
cult matter to establish the truth of the first part of this 
sroposition, but it is questionable whether that is sufficient. 

fore experimenting with a remedy, some reasonable 
grounds should be shown that it will probably prove success- 
ful. It is quite possible that the proposed scheme might be 
highly advantageous and beneficial in some cases, but per- 
fectly impracticable in others. The natural features of 
different districts and their many local peculiarities render 
the adoption of any one general scheme exceedingly 
hazardous, and frequently well-nigh impossible. Although 
some of the districts which the list of the Commissioners 
embraces have very little to boast of in the way of sewage 
and drainage works, yet the authorities appear to have a 
very keen appreciation of the truth of the old saw, “ Out 


| of the frying-pan into the fire.” 


When we come to consider the most important feature, 
in one sense, in the proposed general project—that is, the 
expense—it will be seen that there are serious and well- 
founded objections to be urged against it. Let us take a 


case, and suppose that any one particular district could be | 


individually and efficiently drained for the sum of £20,000, 
whereas to accomplish the same result when it constituted 


| a portion of the general scheme would cost double the 


money. Would it be fair to tax the ratepayers of this 
district to the extent of £20,000 in order that others with 
which it has no connection should benefit by it? As a 


| rule, ratepayers are far from unanimous in matters of abso- 


WARMING BUILDINGS BY STEAM. 
(To the Bditor of The Engineer.) 
Sre,—Where has warming buildings by steam been tried, and is it suc- 
@easful; what is the best system, and where can the apparatus be | 
obtained ? P. B. E. 
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Tur Enorneer con be had, by order, from any newsagent in town or country 
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MEETINGS NEXT WEEE. 

InstiTuTIon oF CrviL Evorngers.—Tuesday, December 14th, at 8 p.m. 
Discussion on “‘ The pe oe Intercepting Sewers.” ‘On the Probable 
Errors of Levelling,” by Wilfrid Airy, Bas M.I.C.E. 

- Tue MereoroLooica Soctgty. —Wednesday, December 15th, at 7 p.m.: 

On the Registration uf Sunshine,” by R. H. Scott, F.R.S. “On the 
Rainfall at Calcutta,” by R. Strachan, F.M.S. “‘ Notes on the Use of the 

Thermometer (Thermometre fronde) on board Ship,” by R. H. 
Scott, F.R.8. “On the Moon's Influence iu connection with our Ex- 
tremes of Atmospherical Temperature,” by George D. Brumham, F.M.S. 
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THAMES VALLEY DRAINAGE. 

IF we are to judge from the inquiry recently held with 
respect to the scheme of the Surbiton Improvement Com- 
Mussioners, it is evident that our suburban local authorities 
contemplate some desperate measures ing their 
Sewage difficulties. proposal submitted at the 





anal to the Government inspector, demanded, as a 
Iminary condition, the compulsory union of no less 


lutely necessary expense concerning their own districts, but 
we are inclined to think that if it were attempted to extend 


| that expense to limits beyond their own jurisdiction, there 


would be a decided unanimity against such an attempt. 

Theoretically, the proposed general scheme is no doubt 
good, but in our opinion premature, as the present consti- 
tution of our local sanitary régime is opposed to it. The 
two are, in fact, incompatible. We must have more cen- 
tralisation before projects on so large a scale can be carried 
out. The executive department in sanitary matters is 
at present too much divided, and wants consolidation 
and union. It has been frequently proposed to effect a 
radical change in this respect with regard to the metro- 
polis, but practically the system remains unaltered, and no 
doubt will for many years to come. Unless the suburban 
districts take the pas of London, we are driven to the 
conclusion that the management of their own affairs will 
rest solely in their own hands for a long time still. This 
being the condition of affairs, it is obvious, even from our 
very brief notice, that there is a strong chance of failure 
in any attempt at coercion. Until we have the report of 
the Government inspector we cannot pretend fully to dis- 
cuss all the bearings of the question, nor shall we endeavour 
to anticipate any result which the head sanitary authorities 
may ultimately arrive at. Recent legislative enactments have 
conferred considerable power upon all sanitary authorities, 
great and small. In rare instances that power has been 
exercised on the of the chief authority, and to advan- 
tage, but not until the strictest and most patient investiga- 
tion had shown that the interference was indispensable to 
the interests of the public welfare. 

Independently of the theoretical merit of a com- 
bined scheme, which we have already conceded, there 
can be no doubt that for some of the districts included 
therein it would possess many practical advantages. The 
authorities of these localities are therefore naturally 
favourable to the project. In fact some of them are in 
such straits about their sewerage and drainage that they 

ladly welcome any plan which promises them a relief 
rom their difficulties, especially if the one adopted were 
backed up by Government sanction. Too feeble, too inert, 
or too timorous themselves to organise and execute any 
really efficient means of dealing with their sewerage, they 
are but too ready to shift the onus and responsibility upon 
the shoulders of those who are, in a certain sense, exempt 
from the result of either failure or success. Whatever 
combined scheme may be adopted, if that method of 
solving the difficulty be determined upon, the lowest 





estimate made of its cost amounts to half a million. But 
as this estimate does not include the compensation which 
must, in common fairness, be awarded to those districts in 
which large sums of money have already been spent on 
sewerage works which the proposed project}wills render 
useless, the total expenditure will probably not be less 
than a million. No one will be inclined to assert that this 
is too large a sum to spend in the drainage of the towns 
situated in the Thames valley, provided the operation be 
properly performed. This does not consist in disposing of the 
drainage in the manner in which it is accomplished at 
Abbey Mills and Crossness; a process which entails an annual 
loss to agriculture of nearly a million of money. To 
compel any of the towns in the Thames valley which are 
at present utilising or attempting to utilise their sewage, 
to abandon their works and attempts, in order to allow it 
to run to waste in one great common sewer, would be an 
act neither of policy nor of economy. It is always right, 
in extensive measures of the description under notice, for 
the smaller interests to give way to the greater, but at the 
same time the majority must not be permitted to walk 
rough shod over the minority. It does not yet appear 
whether the majority of the districts included in the list 
of the Commissioners are in favour of combination, or 
prefer being left alone to work out their own schemes. 


THE MINERAL RESOURCES OF IRELAND. 

Ir has been a thousand times repeated, and often even 
by statesmen and economists, that Ireland has been left 
by nature so poor in mineral resources that she must for 
ever continue a mere agricultural country. That the 
geology of Ireland in its great features, most of which con- 
sist of the carboniferous limestone and still lower deposits, 
presents but little semblance to that of England, every leaf 
of whose multiplied and varied geological book when 
turned over presents some special feature and foundation 
for industry, is no doubt true. But there is, probably, no 
habitable region of our globe as to which it can be said 
with truth that it is so deprived of all mineral resources 
that it must for ever remain confined to tillage and grazing. 
A great deal of technical knowledge, as well as energy, 
thriftiness, and the mercantile tendency to make out how a 
penny may be turned even under the most unfavourable 
conditions, are needed to develope the mineral resources of 
any country, and these are the more needed in proportion 
as these resources are naturally limited; and it is to the 
general absence of these qualities amongst al] classes of the 
inhabitants of Ireland, as well as the chronic strife that 
divides her social condition, more than to the real poverty 
of resource afforded her by nature, that so little addition 
has hitherto been made to her wealth in adding to the 
treasures which are yearly won from the surface of her 
soil by carefully looking for and extracting those that lie 
beneath it. Were we to treat at — of this phase of 
the social condition of Ireland it would be an easy, though 
a painful task, to point out the contrast presented by many 
of the great landowners of Great Britain in aiding in the 
development of the wealth beneath their vast estates, thus 
adding to their own revenues and diffusing riches all around 
them, with that of nearly all the t landowners of 
Ireland, so many of whom are still absentees, and so few 
of whom are willing to risk capital, or have themselves 
the requisite knowledge to direct its application, or in any 
other way to assist in developing new sources of wealth 
otherwise than bythe agricultural labours of their tenantry. 
One remarkable and encouraging exception to this exists in 
the growing and already great trade in iron ores which 
has been developed in the counties of the province 
of Ulster, Londonderry, Antrim and Down, the circum- 
stances of which are so remarkable and so little known 
in England, that we reproduce with pleasure in another 

age so much of the Presidential Address to the Belfast 
Natural History and Philosophical Society, delivered last 
month by Dr. Hodges, M.D., RCs, long known in the 
North of Ireland as chemist to the Chemico-Agricultural 
Society of Ulster, and for his scientific connection with 
almost every industrial enterprise which for many years 
past has engaged the North of Ireland, as bears intimately 
on the subject. 

The iron ores of Ulster are almost free from sulphur and 
cme af in most instances they are not true red 

ematites, but rather iron ochres in which the alumina 
and a small quantity of lime present are advantageous in 
relation to the conditions in which they are employed 
for smelting, namely, as additions to the fine red hematite 
of Westmoreland and Cumberland, the flux employed with 
which is limestone, which requires the addition of more or 
less argillaceous matter to form a conveniently fusible slag. 
It is curious to remark that the prosperity of this mineral 
industry in the North of Ireland has been promoted in 
two different ways, and is supported by the local position 
and circumstances of the iron trade in Westmoreland and 
Cumberland. Were it not for the proximity to the port of 
Barrow, and the shipping and disembarking conveniences 
there to be found, and the easy communication thence by 
rail with almost the whole of the Westmoreland and Cum- 
berland iron works, the profitable transport of these Ulster 
ores to the furnaces would scarcely be possible ; nor would 
the trade in Ulster ores to South Wales be so were it not 
that the ores are taken back at low freights by coal ships 
that have discharged their cargoes at Belfast. Again, were 
there a sufficient supply of alumina always found in the 
hematite beds of Westmoreland and Cumberland, the 
iron masters there would need but little of the Irish 
ores, except those of the richest quality. Twenty 
years back, or a little more, these Irish ores were of small 
commercial value, and owe their present successful work- 
ing to the same sorts of adventitious conditions brought 
about by industrial movements elsewhere, which mark the 
epoch of development of natural resources of almost 
every kind and everywhere. Had Ulster, or indeed any 
not very far distant of lreland, an adequate 
supply of good coal, it might become a great future 
seat of iron metallurgy, for the coke employed in 
such vast quantities at Barrow, and between that and 
Whitehaven, is made at Darlington and transported by 
rail almost across the whole breadth of the island to the 








that the third—pyrites—exists in great quantities in the 


\ coal might be assumed. 
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furnaces. Unless by possibility there exist thick beds of 
coal beneath the carboniferous limestone of Ireland, which is 
unlikely, though it has never been proved absent by borings, 
no such supply of coal need be looked for, for the coals of 
Tyrone, so far as they have as yet been explored, are not 
sufficient apparently to support a great iron industry, and 
the lignite of Ballycastle, on the coast of Antrim, is hard 
to be got at, and probably insignificant in quantity. Of 
peat of good —_ there is an ample supply in Ulster, 
but its profitable use, upon a great scale, for metallurgic 
purposes remains yet to reward the genius of some future 
Siemens whose method of burning it as a gas-producing 
fuel offer the only chance of making it practically available. 
Peat has been the subject, especially in Ireland, of so much 
ignorant experiment and mendacious quackery, of which 
Dr. Hodges, in his address, has given some curious and in- 
structive examples, that any suggestion for its employment 
for any purpose higher than the cottager’s hearth is now 
received with suspicion and repugnance by every well- 
instructed technologist. That it is by nature a miserably 
poor fuel, and poorest and worst in those damp and rainy 
countries where nature produces it in greatest abundance, 
is certain; but, though containing at the best, when air 
and sun-dried, one-fourth of its weight of water, it cannot, 
as yet, be said that the absolute impracticability of its 
economic use upon a great scale, for metallurgic pur- 
poses, has been finally demonstrated, and the question 
never can be decided except by such a combination of 
scientific skill, with adequate capital, as shall enable it to 
be tried upon that great scale upon which alone its powers 





as a gas-producing fuel can be tested, and upon which its 
use has any chance of success. 
Siemens’ method has been applied, and, it is stated, with | 
rfect success, to enable the sawdust of the saw mills of | 
weden to be employed as fuel, why, then, should we 
despair of peat, before adequate actual experiment has | 
proved the impracticability of its being thus used for iron 
making! Peat has actually been tried on a working’scale 
as a gas-producing fuel in Siemens furnaces, employed for 
heating large forgings at the works of the Great Southern 
and Western Railway Company of Ireland, and with this 
result—that Ruabon coal, employed in the ordinary re- | 
heating-air furnace, gave a result about equal to an equal 
weight of peat burned in the Siemens gas producer, and 
the comparative effect of equal weights of the same North 
Wales coal and of peat, both being employed in the 
Siemens gas-producing furnace for heating large forgings 
to the welding point was as 100 to 57°2._ It must be recol- 
lected, however, that the peat in this case was in the | 
form of sods of “hand turf,” that is to say, of 
dense air dried peat—see “ Transaction Institution 
Civil Engineers, Ireland,’ vol. x., 1875. Peat, in the 
state in which it would most probably need to be | 
employed for iron making would be in amorphous | 
masses cut from the bog and consumed with but little if | 
any previous air-drying. It would, therefore, yield a use- | 
ful eftect as compared with coal of something less than 57 | 
per cent.; probably, however, with suitable gas-furnace | 
arrangements a useful effect approaching one-half that of | 


It is even not inconceivable that | 
the circumstances of future industry and commerce between 
the North of Ireland and Great Britain, from the coal field 
of Glasgow to that of South Wales, might allow of the | 
import of coal to the ports of Ulster under conditions 
favourable enough to admit, of certain forms at least, of 
iron making profitable there, and we would commend this 
question to the attentive consideration of those intelligent 
and well-informed men, some of whose names—as those of 
Dr. Ritchie, the late Mr. Benn, and Mr. Crommelin—to 
whom the establishment of the Ulster iron ore trade owes 
so much, There are other vast deposits both of hematite 
and of clay ironstone, long known, and at intervals 
spasmodically worked upon a small scale, around Lough 
Allen, in the county of Leitrim, and these will probabiy, 
if railway communication with Belfast be sufficiently im- 
— find their way into the English iron districts. 

ere is coal there, too, but of very ashy quality. Dr. 
Hodges, in the address to which we have referred, though 
he alludes to the discovery in Ulster of rock salt, gives no 
particulars of this, which is likely to prove, ere many 
years have elapsed, of even greater industrial importance 
than the trade in iron ore, or perhaps even than its develop- 
ment into iron making. 

It is nearly thirty years ago that, as we have heard, in 
digging a common well on land in the neighbourhood of 
Carrickfergus, salt water was found instead of fresh. 
After a delay of some years, a boring was made near the 
spot, Mr. James Thompson, C.E., then a partner with Mr., 
now Sir, John McNeill, being employed to direct the 
operations, which resulted, not in the discovery of the 
brine spring sought, but in that of a tolerably large mass of 
solid rock salt, with the usual accompaniments of clays, 
gypsum, &c., characterising the salt formation. This was 
the origin of a new staple for Belfast, whence’a large 
quantity of rock salt is now exported for use in chemical 
manufactures, and bey me upon the spot for like purposes. 
Rock salt, pure good limestone, and pyrites, form the bases 
of all chemical manufactures. 


wo of these Antrim 
s in abundance, and there can be but little doubt 


tertiary deposits around Lough Neagh, some of the shores 
of which are thickly strewn with large water-worn nodules 
of solid pyrites; and if the valuable reports made nearly 
a century since by various persons, at the desire of the 
Royal Dublin Society, as to the mineral resources of the 
different counties of Ireland, may be trusted, there exists 
in Sawell Mountain — in Tyrone, we believe — a bed 
of pyrites of immense magnitude. With these 
achievements and prospects as to the North of Ireland 
before us, let it not be again affirmed that Ireland must 
for ever remain a mere agricultural country; though, even 
were that a truth, and were retarding conditions, social and 

litical, removed, she might, by her agriculture alone, 
Soames more wealthy and prosperous than Holland, 
Switzerland, or the great plain of Germany. We may 


return to this subject hereafter with some remarks upon 


| operations of that central coal basin. 





the neglected mineral resources of other parts of Ireland, 


COALPIT EXPLOSIONS IN SOUTH WALES, 

No accident of importance has taken place in South Wales 
since the Pentre explosion, a little before the passing of the 
Mines’ Regulation Act, and it was thought that the better super- 
vision introduced, the more severe penalties for errors of omis- 
sion and commission on the part of the men, and the many 
scientific appliances brought to bear in aid of thoroughly ven- 
tilating the deeper workings, had at length prevented the recur- 
rence of any considerable disaster. Within the last week, how- 
ever, two serious explosions in South Wales, and a still greater 
one in the North of England, have shownthat the active agencies 
of destruction still exist. The more considerable explosion of 
the two in Wales occurred at Duffryn Pit, New Tredegar, the 
property of the Powell Duffryn Company, of which Sir George 
Elliot is the head. The pit is in the Rhymney Valley, in direct 
communication with Cardiff. It was sunk in 1853 by the late 
Mr. Thos. Powell, at a cost of £80,000. The shafts are 345 
yards deep, and the pit is ventilated by Struve’s ventilators. 
The pit is equal to an output of 3000 tons weekly, but of late 
the output is rarely above 2500 tons, and the number of men 
employed average 400. On Saturday, soon after the men had 
commenced working, the gas was fired at a point known as 
Owen Davies’ Start, where it is reported gas had been noticed 
before, and in an instant there was the old scene of destruction to 
those who were working close by, and of flight for life of the 
others. Fortunately, the ventilation of the pit was such that the 
area of the explosion was very limited, and out of 400 men the 
total loss was confined to twenty-three, and several injured. The 
immediate cause of the explosion is thought to have been a 
faulty lamp, but, as the inquest has not yet been held, this is 
simply conjecture. The second explosion occurred on Monday 
at one of Mr. Booker’s drifts or levels, six miles from Cardiff. 
This is a bituminous colliery, and, though a drift, was worked 
with naked lights. In this case there were 150 men and boys at 
work, and of these the loss sustained has been twelve, though it 
is feared that some of the injured may succumb. 


THE FLOODS AND THE IRON TRADE, 
Wuitst London is occupying itself in discussing what can be 


| done for the poor people who have suffered loss by the overflow- 


ing of the Thames, and while precautions are being taken to 
meet the threatened higher tides soon to be experienced, the 
colliery and ironmaking districts are seriously debating their 
position arising out of the late heavy rains. In all parts of the 
kingdom pits have been stopped, and in several ironworks have 


| been put to a stand. But nowhere has the inconvenience and 


loss sustained graver proportions than in South Staflordshire. 
The water has there made such an inroad upon the workings that 
it is threatening to stop the whole coal-getting and ironmaking 
The position of affairs is 
briefly set forth in the letter of our Staffordshire correspondent. 
It is regrettable that more public spirit was not shown at the 
meeting in Wolverhampton on Wednesday. Men who evince so 
much reluctance to do the part that devolves upon them must 
not complain if in the end they should be amongst the heaviest 
sufferers. The subject has more than a local or district signifi- 
cance. The country cannot afford to have one of its sources of 
the supply of coal and iron suddenly cut off, or to bear the heavy 
toll which the remedying of present parsimony by future extra- 
vagance must inevitably entail. We therefore trust that though 


| only half the money necessary was forthcoming on Wednesday, 


yet that the requisite funds will be subscribed in the ensuing few 
days. It should not be forgotten that if what happened in the 


| course of pature during July and November had been foreseen 


by the Commissioners when the threepenny rate was ordered, 
such a rate would have been enforced as would have made com- 
pulsory, contributions which are now asked for as voluntary sub- 
scriptions. 

NATURAL GAS. 

Ane those persons who are looking for cheap and pure fuel for 
the reducing of metals in particular quite satistied that well gas is 
to be found only in the United States? We note that at Gisborne, 
New Zealand, the sinking of an artesian well led to the finding 
at a depth of 270ft. not alone water, but with the water a con- 
tinuous stream of gas. The work was being done in connection 
with an hotel, and the landlord seems to have been a man of 
ready invention. The statement is that by way of experiment 
he “ partially sank a hogshead with one end out over the bore, 
and made all tight. This done, a hole was cut into the top of 
the hogshead, into which a pipe was inserted, and carried along 
for many yards into the hotel. Here a burner was screwed on 
to the pipe, the tap was turned on, when a flame was applied, 
and the gas ignited, and burned with a steady light, as pure and 
as bright as manufactured gas. 1t continued to burn day and 
night, unless when turned off, when the gas accumulated in the 
hogshead. Whether the supply will continue or exhaust itself, 
or whether it can be permanently utilised, or whether it will lead 
to discovery of coal, kerosene, or some bituminous or inflam- 
mable material, will probably be the subject of search.” May 
the search prove successful. Meanwhile it is upon record that 
the landlord of a public-house in the neighbourhood of Birming- 
ham once lighted his house with gas which he obtained from an 
excavation near at hand. We know that such gas has been 
utilised in pits; and it is further known that in South Wales it 
has been known to rise to the surface of a stream and buru there 
upon the application of a light. 








PARLIAMENTARY STANDING ORDERS. 


Tue standing orders of both Houses of Parliament printed 
between sessions, have, for the forty years during which they 
have been published, invariably contained in every edition 
some alterations, amendments, or additions, as compared with 
the orders of the year preceding. These alterations are some- 
times trivial and unimportant ; this year they are rather exten- 
sive, the principal changes being the remodelling, rearranging, 
and renumbering the Lords Orders, so as to bring them into con- 
formity with those of the House of Commons. This attempt 
has been pretty successful in so far as it has gone, but there is 
still considerable disparity between the two sets of Orders. 

As regards procedure there are considerable differences. For 
both Houses there are two examiners of petitions for private 
bills, who are appointed by the speaker of the House of Commons. 
The same. gentlemen do duty for both Houses. The Lords have 
a Standing Orders Committee of forty members of whom three 
form a quorum; the Commons have a committee of eleven 
members, of whom five are a quorum. Each House has a com- 
mittee of selection, the Lords of five members, and the Commons 
of six members. The Commons have a general committee on 
railway and canal bills, who exercise important functions, and 
amongst others choose from among themselves the chairmen for 
the select committees on groups of private bills. The Lords 
dispense with this committee. The select committees of the 
Lords on private bills consist of five members who are required 
to sit from eleven o’clock till four, when in committee ; the 
Commons committees consistof four members who are not bound 


by the standing orders to any particular hours of sitting. Th, 
members of committees of both Houses are required to at; 
all the sittings, and may not absent themselves without leave of 
their respective Houses. 

Among the alterations in the new Orders are those of Londs 
No. 19, and Commons No. 21, in which directions as to posting 
Parliamentary notices are handed over to the Postmaster. 
General. These notices may be served personally on the part 
or his agent, on or before the 15th December, or posted with suf. 
ficient address not later than the 12th December, or the 11th jf 
the 12th falls on a Sunday; all such letters to be registered, 
As proof of service the sender receives a stamped and signed list 
of addresses. Such notices must be posted at the General Pog, 
offices of London, Dublin, or Edinburgh, or at Aberdeen, Athlone, 
Belfast, Birmingham, Bristol, Cork, Exeter, Glasgow, Inverness 
Leeds, Lincoln, Liverpool, Manchester, Neweastle-upon-Tyne, 
Norwich, or Shrewsbury. In the Commons Order No. 212, the 
time between second reading and committee is altered from 
eight to six clear days. At the end of No. 151, “ Proceedings op 
bills for confirming provisional orders,” the words have beep 
added, “by the promoters of such provisional order or certifi. 
cate.” Order No. 239 has been altered to read thus:—* Foy, 
clear days’ notice in the case of opposed bills, and one clear day's 
notice iu the case of unopposed and recommitted bills, shall be 
given to the clerks in the Private Bill Office hy the clerk to the 
Committee of Selection, or by the clerk to the general committee 
on railway and canal bills, with regard to all bills referred to 
either of the said committees, and with regard to bills not 
referred to either of the said committees, by the clerk to the 
committee to which any such bill is either referred or recom- 
mitted, of the day and hour appointed for the first meeting of 
the committee on every private bill; and notice shall be given in 
like manner of the postponement of the first meeting of the com. 
mittee on every private bill on the day on which such postpone. 
ment is made. Commons Order formerly No. 241 is now 250, 
and a proviso has been added that when in the case of provisions] 
orders, or certificates, deposit of plans, &c., have been made with 
any public department after the prorogation of Parliament, the 
duplicate deposits at the Private Bill Office shall be made on the 
30th November. Order (Commons) 242 has been dropped, and 
the numbers from 243 to 254 are accordingly altered from thos 
of last. session. 


aay 


HASWELL’S NARROW-GAUGE LOCOMOTIVE, 

Wira this impression we publish a working drawing of a very 
peculiar narrow-gauge locomotive, designed by Mr. John Ha. 
well, locomotive superintendent of the Austrian State Railway, 
for working mineral traffic. 

The engine is of the metre gauge, and it will be seen that the 
boiler seems to stand at an immense height above the rails ; this 
elevation of the centre of gravity is, however, more apparent than 
real, the fact being not that the boiler is very high, but that the 
wheels are very low. The engine has been run with the most per. 
fect safety, at a speed of 20 miles an hour, round very sharp curves 
and over very bad roads, a result due, in a great measure no doubt, 
to the peculiar system of fitting the axle-boxes adopted by Mr. 
Haswell. A little reflection will show that if an axle-box slides 
verticaily up and down in horn plate it must bear harder on 
the outside end of a journal, when that journal alone rises, than 
it would do if theaxle remained level. In a word, the brasses 
should rise and fall in slots struck to curves measured from 
centres taken somewhere near the opposite wheel, to produce an 
approximately true action between the brass and the journal, 
and even then the motion would not be quite true. Now the 
shorter an axle is, for the same differences in level in various 
parts of the road the greater will be the tipping strain on the 
axle-boxes ; and on narrow-gauge mineral railways Mr. Haswell 
has found this tipping action not only seriously inconvenient, 
but even dangerous, and at all times productive of increased 
friction. Now let us suppose that, instead of a bearing at each 
end of the axle, a single bearing was used as long a 
the whole axle between the wheels, and that this long 
bearing were untrammelled by the springs. Then it is evident 
that as the axle tipped up or down at each end so would 
the bearing, and at all times the brasses would bear truly on the 
journals, and much straining and friction would be avoided. It 
is evident, however, that it would be unnecessary to make the 
brass fit the whole axle, and that the same purpose would be 
answered if the two brasses were so united as to be virtually 
one. This Mr. Haswell does by fixing his brasses between two 
flitch plates running across between the frames, as will be under- 
stood from an examination of the drawing. Short compensating 
levers terminating in universal joints are placed at each end, 
and the result is that the whole engine is suspended on an arti- 
culated flexible system which is free from unnecessary rigidity, 
and the engine we illustrate is thus enabled to traverse curves 
and get with safety over a road so uneven and so bad that no 
locemotive fitted in the ordinary way could accomplish the work. 
If for this reason, alone, then, our drawing will be found to repay 
careful inspection. 

It will be seen that the top of the fire-box is made without 
stays, the working pressure being about 1201b. The crown sheet 
is semicircular and deeply corrugated, the corrugations being 
produced with the utmost ease and certainty by a modification 
of Haswell’s well-known hydraulic forging press. These corru- 
gated boxes have been used for some years by Mr. Haswell, and 
have given the utmost satisfaction. They do not cost much, and 
from their form deposit is readily thrown off and does not accu- 
mulate on them. ‘hey are capital steam generators, and we are 
not aware that their good qualities are attended by any defects. 

Under the boiler is fixed a large conical mud pocket, in the 
lower portion of which is fitted an ingenious arrangement for 
blowing-off, which has been used with the most satisfactory 
results. A conical valve when down, or shut, prevents the 
escape of water. The valve is held down, of course, by the 
whole pressure in the boiler. Underneath is a small piston, the 
area of which is greater than that of the valve. By opening 
small cock, steam is admitted to the space below this piston, 
which is at once forced up, and with it the valve, and the boiler 
is blown out. The advantage is that a very large escape area 8 
at once obtained, and the rush of water is so tremendous that 
everything is swept off the bottom of the boiler and out of the 
mud pocket; a very few seconds suffice to clear the boiler ; no 
trouble is experienced from the collection of mud on the valve 
seat; that is practically impossible under the conditions. To 
make assurance doubly sure, however, a cock is provided as 
shown, which may be used in case of need. 

The engine as a whole is an interesting example of —_ 
gauge locomotives. The more important features are all so — 
shown that further description is, we think, unnecessary. Mr. 
Haswell has manifested in the design much originality of idea 
which has borne very excellent fruit. We shall only add 
that he has designed a peculiar form of oscillating bogie 1° 
express locomotives, which combines so many ingenious features 








that we shall publish a working drawing of it in an early 
impression, ; 
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TANK ENGINE, LONDON, CHATHAM, AND 
DOVER RAILWAY. 


THE following specification is that referred to in our last impres- 
sion, from which the engines illustrated at p. 410 were built :— 

General Conditions—The engines to be made to the dimensions 
given in this specification, and to the drawings to be supplied by 
the pany’s | tive superintendent, except in cases where 
his consent to an alteration has been first obtained in writing. The 
quality of the materials to be of the make specified, and where no 
instructions are given both materials and workmanship are to be of 
the very best description. No advantage ‘whatever is to be taken 
of any omission of details in this specification, or in the drawings, 
as the contractors may obtain a full explanation of any part of the 
work not sufficiently shown or understood, The engines must be 
finished, in every wer in the most complete manner, and to the 
entire satisfaction of the company’s locomotive superintendent, 
who shall be at liberty to inspect, either personally or by deputy, 
the work during its progress, and to reject any defective or unsuit- 
able materials or workmanship. In case of any dispute arising, 
either during the progress of the contract or at its termination, the 
decision of Mr. W. Kirtley, the 1 tive superintendent of the 
company, is to be taken as final and binding in every respect. The 
engines are to be delivered by the builders free of charge to the 
London, Chatham, and Dover Railway Company, at Longhedge 
Works, fit and rea¢y for work ; and prior to payment each engine 
will be required to run 1000 miles (consecutively) without showing 
any defect in materials or workmanship, and the builders will be 
held responsible for all defects that may appear (accidents 
excepted) until they have run that distance. All royalties and 
patent rights must be paid by the contractors. 

Quality of Materials.—Iron : In all cases where “‘ best iron ” is 
specified it must be wrought iron of the manufacture of either 
Low Moor, Bowling, Taylor, Cooper, Monkbridge, or Farnley (best 
Yorkshire) iron ; and he Reine ae ane = brand must be where it 
can be seen when the part of the engine in which it is used is 
finished. 

Brass and Gun Metal.—Where brass is specified it must be of 
good tough metal. Gun metal must be composed of five parts of 
copper to one part of tin. 

hite Metal.—This must be composed of—tin, sixteen parts ; 
antimony, two; copper, one and a-half. Other materials to be 
obtained of the manufacture to be hereinafter specified, unless the 
consent of the company’s locomotive superintendent, in writing, 
be first obtained to an alteration. 

Boiler.—Barrel, dome, fire-box shell, and smoke-box tube plate, 
and all angle irons, rivets, and stays to be made of Low Moor, 
Bowling, Taylor's, or Cooper's (best Yorkshire) iron. Barrel to 
be made of three plates, as shown ; transverse joints to be made 
with a butt strip ring, and to be single riveted ; longitudinal seams 
to be butt jointed, and to have inside and outside strips, and to be 
double riveted ; seam of middle plate to be welded, an: to have a 
strip riveted on inside to form a strengthening ring for dome hole, 
as shown on drawings. Tube plate to be secured to barrel by a 
ring of angle iron, bored, faced, and turned on the edges, and to be 
zigzag riveted to both. The dome to be in one plate, welded at the 
seam, and flanged at the bottom to fit the barrel ; to have an angle 
iron ring in the top, and to be fitted with a cast iron cover. The 
cover and angle iron must be accurately faced, so as to make a per- 
fectly steam-tight joint. The fire-box foundation ring to be of 
the form shown, so that the casing plates may be double riveted 
at the corners. All iron used in any part of the barrel or fre-box 
shell to be “best iron.” All rivets must completely fit the holes, 
and the heads must be perfectly true and central ; the holes must 
be slightly countersunk, and drilled or punched, and rhymed out, 

ectly fair with each other in all plates and angle irons. No 
ifting will be allowed. Auy caulking that may be required must 
be done with a broad-faced tool, so that the plates may sustain no 
——- Great care must be taken that the plates are brought well 
together before any rivet is put in. All plates are to be planed or 
turned on the edges before being put together. Suitable wash-out 
plugs and mud doors are to be placed as shown on drawings. Girder 
stays are to be fixed to the tube plate, gusset stays to the back 
late, and other stays to be placed as shown on drawings. Before 
are lagged the boiler is to be tested in the presence of the com- 
a locomotive superintendent, or his inspector, toa pressure of 
200 lb. per square inch with water, and afterwards to 150 1b. with 
steam, and it must be tight under these pressures, 


DIMENSIONS : 








Length of barrel between plates... a as ». wh 
Diameter, outside ee oo & =a “4 an © 
Thickness of plates... ee ee - = - © @ 
Thickness of tube plate. . ee oe oo oe -- 0 6} 
Thickness of dome ,, .. ee od ™ os na 0 ok 
Diameter of rivets es ee . ee ee + 0 033 
. 


Fire-box Shell. 
Length, outside .. ee ee ‘<6 
Breadth at bottom, outside .. i ms = os 
Bottom of foundation ring below centre line of boiler .. 
Thickness of plates “6 ne os - 
Average distance of copper stays apart 
Diameter of copper stays es 
Diameter of rivets se ee ee a os ioe 
Diameter of foundation ring rivets .. ; ’ 0 03 


Smoke-box.—P lates of smoke-box and door to be of B.B. Staf- 
fordshire iron, having a perfectly smooth surface. Rivets to be 
countersunk outside. 

DIMENSIONS : 


ft. in, 
Length, inside .. os sa - = sé i. ee 
Width inside on centreline of boiler 1) 3) 1) 4a 
Thickness of plates = oe -" oe 03 
Angle iron .. ee 2}in. by 2hin. by mw = a 
Diameter of rivets - os tees - © O08 
Pitch a 3 


_ Chimney.—To be made of B.B. Staffordshire or Yorkshire iron ; 
joint to be butted down the back, and the rivets to be counter- 
sunk on the outside. The bottom to be quite free from hammer 
marks, and carefully fitted te smoke-box. The top, of cast iron 
to be made accurately to drawing. 4 


DIMENSIONS : 
Height of top from rail.. 13 6 
Diameter inside at top .. 1 4 
Diameter inside at bottom : a 


3 noes of plates. Le ee eo oe 
re-box.—Copper for fire-box and stays to be of the very best 
quality, and obtained from Messrs, Grenfell and Sons, Vivien and 
, or other approved makers. Copper stays to be of the best 
soft rolled copper bars, and the plates to be annealed and to stand 
a test of being doubled cold without showing any sign of fracture. 
One brass plug with fusible centre, to be inserted in the crown of the 
fire-box ; the ae stays to be screwed into the fire-box plates and 


shell plates, an be riveted over at the ends, the thread bei 
turned off the a of the stay between the ‘plates. Piao ban 
to be of wrought iron, supported as shown on drawings. 
DIMENSIONS : 
Length at top, outside .. - * 
Length at bottom, ,, .. 4 104 
Bread: ee ee ° 3 6 
Depthinside .. |... 5 6h 
Watér space at bottom, all round ry 0 3 
Eamon “ plates... es ee 0 04 
ickness of tube plate. . jin. and }in. -_- 
Le tng diameter oe ° or —— . 1 4 
Section re-hole ring.. Shin. by 2jin. | — — 
Roof stays .. Fs os ee Numba 3 -- 
De ée 6 to be 6in., and 2 to be 5}in. -- 
2 ickness .. °° bie two plates, each 0 0} 
Rivets, copper 46 0 ofa 
a 


(To be continued.) 





SALE OF MACHINE TOOLS, &c., AT 
MANCHESTER. 


Messrs. WHEATLEY Kink AND Price, of Manchester, offered 
for sale by tion, on Wednesday ursday, and Friday, 
November 24th, 25th, and 26th, a very extensive and valuabic 
assortment of machine tools, at the Bridgwater Ironworks, Salford, 
Manchester. These works were till lately occupied by Messre. 
Towle, Teggin, and Carter, who carried on a successful business, 
but, owing to some dispute, the partnership is being dissolved, and 
in such a way as to render a sale of the machinery and stock-in- 
trade absolutely necessary. It is impossible to prevent a feeling 
of regret at seeing an establishment of this description, replete 
with every requirement necessary for its particular business, 
brought to a sudden termination, and its contents distributed, if 
not ‘over the whole face of the globe,” no doubt throughout the 
entire kingdom. The works are certainly small when it is con- 
sidered the large trade that has been done in them, and it is some- 
what remarkable that such large and massive tools as the firm 
have been in the habit of making, could have been erected in the 
narrow space at command. 

Messrs. Towle, Teggin, and Carter had earned a reputation for 
manufacturing good, strong, and well-designed general engineers’ 
tools, Their castings, made at their own foundry in Springfield- 
lane, were almost Whitworthian—if we may be allowed to coin a 
word—in character; they were beautifully smooth, so that in 
some instances, if it had not been for the distinction of paint and 
bright work, it would be almost difficult to tell where the worked 
portion finished and the actual skin of the casting commenced. 

The majority of the tools sold were new, and we are rather at a 
loss to understand how it is such a heavy stock had been accumu- 
lated. The machine tool trade is very bad, it is true, in conjunction 
with all other branches of manufacture, now that the reaction, 
resulting from the good times of 1873 and 1874, has thoroughly set 
in. The exceptional trade of those years no doubt caused makers 
to strain every nerve to turn out work at a rapid rate, and in some 
cases they may have o’erleaped themselves, and taken a little too 
much time to pull up, consequently they are now surrounded with 
rather heavy stocks. On each day of sale there was a large 
attendance, and considering the state of trade, the prices through- 
out were remarkably good. Second-hand tools, excepting where 
they were much worn, fetched in most instances nearly their 
original price, and in some cases above it. The amounts realised 
were so far satisfactory that at the close of the sale we heard a 
gentleman, member of a large firm of tool makers, remark : “If I 
could bring my partner to my way of thinking, the whole of our 
stock and fixtures would be sold at once.” 

Much of the success of the sale is, no doubt, attributable to Mr. 
Price, who officiated as aucti . The ber of tools each day 
was very heavy, there being quite material enough for a four days’ 
sale, instead of three. Following is a priced catalogue, with 
remarks upon the principal lots. We have not given the whole of 
the stores and small tools, as they are very similar in character, 
and the few prices given are a fair average of the whole. The 
prices obtained for the steel lathe, drilling machine, and other tools 
ranged from 5d. to 2s, 6d. per lb., which cannot but be considered 
very fair indeed. The patterns did not, as is almost invariably 
the rule, go for firewood price, but sold at very good amounts, 
showing that they were held in fair estimation by some one. 


FIRST DAY’S SALE. 
SMITHY. 








. 6Ghin. vice, 20s. 
—ewt. smiths’ tongs, at 22s. per cwt. 
38, — cwt. slake trough, 4ft. by lft. 8in., by 1ft. 4in., at 6s. 3d. 


per ewt, 
39. Swage block, 16in. by lin. by 5}in., and cast stand, at 4s. 6d. 


per cwt. 
40. Anvil, 4 cwt. 2 qr. 7 lb., at 2d. per Ib. 
44. — ewt. top swages, at 20s. per cwt. 
45. — ewt. bottom ditto, at 20s. per cwt. 
46. — cewt. smiths’ tools, at 28s. per cwt. 
51. 20 ewt. Weston’s patent pulley blocks and chain, 31s. 
53. Wrought iron smith’s jib crane, 9ft. radius, and stone foun- 
dation, 45s. 
56. Cast slake trough, 4ft. by 1ft., 3ft. by 1ft., at 5s, 3d. 
per cwt. 
57. — ewt. top swages, at 24s. per ewt. 
58. — cwt. bottom ditto, at 20s. per cwt. 
59. — ewt. smith’s tongs, at 20s. per cwt. 
65. Anvil, 2 ewt. 3 qr. 17 Ib., and wood block, at 2}d. per Ib. 
66. Anvil, 3 ewt. 0 qr. 18Ib., at 24d. per Ib. 
69, Smith’s cast iron monkey and three wrought iron clams, at 
6s, 9d. per ewt. 
72. —- cwt. Swedish hammered iron and steel, at 10s. per ewt. 
74. — ewt. wrought mandrels, at 4s. 3d. per cwt. 
83. Capital 5 ewt. self-acting double standard steam hammer, by 
Massey, cylinder 8in. diameter, about 24in. stroke ; 
hammer head and block, strong cast iron foundation 
plate, steam and exhaust oe and taps, £68. eg first 
steam hammer made by Massey's ; it was, therefore, well 
worn, and the price was fair.] 
§.. Case hardening furnace, with grate bars, door, and damper, 
with cast iron slide and front plates, fin. thick, and 6ft. 
by 4ft., 6ft. by 3ft., £5. 


BOTTOM TURNING AND FITTING SHOP. 

100. One surface plate, 30in. by 20in., 30s. 

107. — Ib, double and single-ended spanners, at 3d. per Ib, 

109, — Ib. steel chisels and drifts, at 5d. per Ib, 

110. Surface plate, 2lin. by 14}in., and small ditto, 20s, 

111. — lb. useable files, with handles, at 1d. per Ib. 

112a One 6ft. steel straight edge, three ditto 4ft., one 2ft., one T 
square and four L ditto, at 1s, 10d, per Ib. 

116. Fly-wheel for punching machine, 4ft. 4in. by 44in., at 6s. 6d. 
per cwt. 

117. 5zin. vice, 14s. 

118. 5in. ditto, 19s, 

119, Shin, ditto, 30s, 

120, 5hin. ditto, 26s, 

123, 5-ton cart-weighing machine and fixings, by Berrisford, 
£1510s, [Old and not reliable, plate broken. ] 

125. — ewt. sling and buckling chains, at 13s. per cwt. 

127. Wrought iron self-acting boring bar, three heads, traversing 
screw, pinions, &c., 64in. diameter, 14ft. 4in. long, £20. 

128. — ewt. late saddles, at 3s. 7d. and 3s. 9d. per cwt. 

129. — ewt. — fittings, at 3s. 7d. and 3s. 9d. per cwt. 

130, — cwt. pulley castings, at 3s. 7d. and 3s. 9d. per cwt. 

131. — ewt. crank arm and punching ram, at 3s. 7d. and 3s. 9d. 
per cwt. 

132, — ewt. cylinder ring castings. at 3s. 7d. and 3s. 9d. per cwt. 

133. — cwt. cast iron hangers, at 3s. 7d. and 3s. 9d. per cwt. 

134. Two blank pump castings, at 3s. 7d. and 3s, 9d. per cwt. 

135. — ewt. cone speed pulley ditto, at 3s. 7d. and 3s, 9d. per cwt. 

136. — ewt. wheel and pinion ditto, at 3s. 7d. and 3s, 9d. per cwt. 

144. Fly-wheel pattern, 4ft. 4in. diameter, 4in. face, at 7s. per cwt. 

145. — Ib. steel planing tools, at 5}d. per lb. 

146. — Ib. ditto, at 54d. per Ib. 

148. Pattern fly-wheel, panelled arms, 7ft. diameter, 5jin. face, 
at 4s. 8d. per cwt. 

149. Ditto ditto at 5s. per ewt. 

150. — ewt. bolts, cramps and plates, at 14s. 6d. per cwt. 

155. — ewt. cast cone pulleys, at 5s, 3d. per cwt. 

159 and 160, Internal and external gauges, from ;4in. to 3hin., 31 

jieces, and ditto, ditto, from fin. to l4in., 8 pieces, £8 10s, 

foua and incomplete]. 

171. — lb, steel ing tools, at 5jd. per Ib, 

172. — lb. single and double-ended spanners, ag 5d. per Ih, 


Es 


174. Chasing tools, 7d. each. 

175. — lb. steel mandrels, at 4d. per lb. 

176. — lb. steel boring tools, at per lb. 

177. — Ib. large flat ditto, at 14d. per lb. [Half wood.] 

179. — lb. useable files with handles, at 144. per lb, 

180. — lb. steel turning tools, at 4d. per Ib. 

181. — lb. — spindles, for lathes and punching machines, at 20s. 
per cwt. 

183. — cwt. various packings, at 4d. per cwt. 

184. — cwt. five wrought iron boring bars, at 4s. Gd. per ewt. 

185. — cwt. seven ditto, at 20s. per cwt. 

186. — cwt. six ditto, at 10s, 6d. per cwt. 

187. — cwt. six ditto, at 10s. 6d. per ewt. 

188. — Ib. steel cutters and wedges, at 1s, 1d. per lb. 

188, — ewt. wrought iron tool holders, at 4s. per cwt. 

189, — lb. steel vloaing tools, at 44d. per lb. 

190. — cwt. bolts, cramps and packings, at 5s. per cwt. 

192. — lb. steel turning tools, at 6}d. per Ib. 

193. — cwt. wrought iron lathe levers, at 10s. 6d. per ewt. 

194, — lb. steel turning tools, at 8}d. per Tb. 

195. — lb. wrought iron carriers and drivers, at 84d. per Ib. 

198, Spare face plate, 28in. diameter, 20s, a 

199, Ditto ditto, 20s. 

200. One 284 4-jawed chuck, 85s. 

201. — ewt. two planed long parallels, for boring table, at £3 10s. 

203. Three-ton (Weston’s) pul ey blocks and chain, 90s. 

205. Tare. ome iron boring bar, 13ft. long, din. diameter, at 
3#d. per lb. 

208. — ewt. boring bushes, bolts and washers, at 4s. Gd. per ewt. 

209. — ewt. two large angle plates, at 6s. per ewt. 

210. — ewt. small ditto, at 6s. per ewt. 

212. - Ib. leather strapping, at 1s. 9d. per lb. 

213. -- lb. ditto, at 1s. 9d. per Ib. 

214. — lb. ditto, at 1s. 9d. per Ib. 

216. One 18in, 4-jawed chuck, 55s. 

219. — lb. rhymers, at 2d. per lb. [Old. 

220. — Ib. lead laps, at 1d. per Ib. Orn 

221. Compound hand rest, for 8in. centres, 35s. 

222. — cwt. turned pulley and cone speeds, at 12s. per ewt. 

223. — Ib. steel turning tools and cutters, at 64d. per Ib. 

226. — ewt. drilling jibs and stands, at 15s. 6d. per cwt. 

227. — ewt. ditto ditto, at 20s. per cewt. 

228. 30 cwt. Weston’s patent pulley blocks and chain, 34s. 

229, — cwt. cast pulleys and shafts, at 8s. per ewt. 

237. Small counter shaft, with four-speed cone, fast and loose 


249, 


253. 


204. 


256. 


257. 
258. 
259. 


ze 


262. 
264. 


pulleys, two hangers, and fixings, at 11s. 3d. per cwt. 


q ay counter shaft and fixings, at 11s. 3d. per cwt. 


t. 2in. ditto, three pulleys and fixings, at 11s. 3d. per cwt. 
— ft. 3in. cast iron steam pipe from engine to boiler, £5 15s, 
- ft. 2in. wrought iron ditto ditto to heater, £5 Lis, 
— ft. lin. wrought iron ditto, £5 15s. 
— ft. fin. ye ditto to boiler, £5 15s. 
8hin. centre hand lathe, on 10ft. planed iron ded, five-speed 
cones, conical bearings, two face plates Yin. and sin. 
diameter, hand rest, overhead driving gear, and disen- 
gaging motion, £11. 


. 10in. double-geared self-acting slide and screw-cutting lathe, 


on planed iron bed, 24ft. long; leading screw the whole 
length of bed, compound slide rest, following and swivel 
headstock, two steady rests, and stay, two face plates Sin. 
and 18in. diameter, set change wheels, overhead driving 
gear, disengaging and reversing motions, £100. [Twenty- 
two years old. Very good price. ] 

13in. centre, raised to 16in., powerfully geared sliding, sur- 
facing, and screw-cutting lathe, on planed iron bed, 
16ft. long, lft. 8in. wide.; compound slide rest, two face 
plates 10in. and 24in. diameter, change wheels, overhead 
driving gear, and disengaging motion, £97 10s. [This one 
was cheap compared with the other. } 


50. Small glazing apparatus, with emery wheels, sliding and 


circular rests, £5 10s. 


51. One set 9in. single-geared headstocks, with parallel bearings, 


compound rest, face ‘ri overhead driving gear, and dis- 
engaging motion, £14. 


2. 12in. centre double-geared lathe, on planed iron bed, 21ft, 


long, 17in. wide, conical necks, compound hand rest, tw: 
face plates, 10in. and 20in. diamatee, overhead driving 
gear, and disengaging motion, £42. [Excellent prices. ] 

10in. double-geared hand lathe, with conical necks, on planed 
iron bed, — ft. long, — wide, one 18in. four-jawed chuck. 
ene face plate, 20in. diameter; hand and boring rests, 
Dire: driving gear, and disengaging motion, £30. 

itto. 

Wood-turning lathe, on 6ft. iron bed, hand and T rest, chuck 
plates, _ a driving gear, £5. 

Double-geared self-acting vertical drilling machine, with 2iin. 
spindle, 12in. feed, fin. pillar, will sdmit SM’ diamete 
semi-compound table, to rise, fall, and swivel ; self. 
contained on strong iron sole plate, by Towle, Teggin 
ont Carter, £55 10s. [About twenty-five years old. Sold 
well. 

— Ib. rose bits and cylinder drills, at 2s. 6d. per Ib. 

—Ib. st2el drills, at 2s. 6d. per Ib. 

—- Ib. steel cutter bars, at 2s. 6d. per Ib. 


. — lb. steel twist drills, at 2s. 6d. per Ib. 
. — lb. steel cylinder drills or cutter bars, at 2s. 6d. per Ib. 


— Ib. steel long boring drills, at 2s, 6d. per Ib. 

Powerful double-geared horizontal boring machine, will bore 
up to 8ft. diameter, self-acting in single or double gear. 
with two vertical standards and adjustable bar holders. 
mounted on massive base plate 12ft. by 12it., with T slots 

laned from solid, driving shafts, hangers, and brackets 

y Towle, Teggin, and Carter, £135. [These tools are not 
—- every day, and they consequently went rather 
cheap. 


] 
5. Self-acting horizontal boring machine, will bore to 6ft. 


diameter, worm wheel motion for heavy work, and single 
gear ~~, pac Pee adjustable bar holder, large upright 
stand an wing-out motion, by Towle, Teggi 

Carter, £30. [Ditto.] . — 


266. — cwt. stays, 7 . head reagan at 9s. per ewt. 

267. — ewt. parallel V blocks and packings, at 9s. per ewt. 

268. — cwt. bo ing tackle and stays, at 9s. rout ve 

269. Very powerful self-acting planing and slotting machine, will 





plane 13ft. long by 5ft. 8in. square, with two tool huxes 
on cross slide, self-acting in all motions, one box arranged 
as a slotting tool, with adjustable stroke to 12in., with 
independent double-geared driving arrangements, quick 
return, driving pulleys, &c., by Towle, Teggin, and Carter, 
£314. [A good tool, but second-hand, yet it fetched 
nearly new price. ] 

. New single-ended eccentric punching and shearing machine, 
to shear gin. plates, and to punch jin. through &in. plates 
16in. from edge, with stop motion to punch, fly-wheel, 
fast and loose pulleys, by Towle, Teggin, and Carter, £57. 
[Very nearly its actual price new. ] 


. One ditto ditto, £53. [Ditto. ] 


SECOND DAY’S SALE. 
NEW FILES. 
— doz. 12in. round, at 9s. per doz. 
— doz. 16in. half-round bastards, at 9s. per doz. 


. — doz. 12in. flat hand ditto, at 9s, per doz. 
. — doz. 8in. wheel ditto, at 9s. per doz. 


— doz. 12in. ditto, ditto, at 9s. per doz. 
— doz. 10in. hand smooth, at 9s. per doz. 
. -— doz. 12in. slotting ditto, at 9s. per doz. 
.. — doz, 10in, hand bastards, at 9s. per doz. 


314. — doz. fin. gg squares, at 9s, doz. 
315, — doz. ie itto, ditto, at 9s, per doz. 1 
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316. — doz. 12in. half-round smooth, at 9s, per doz. motion, £50. [This tool had been much used, so that the | 699. Ditto for boiler fronts, fire bars and fittings. The above five 
317. — doz, Sin. hand second-cut, at 9s. per doz. price was not bad.] lots sold for £36 17s, : 

318. — doz. 6in. hand smooth, at 9s. per doz. 532. One 18in. four-jawed chuck and one 4in. bell chuck, £3 5s. 700. Patterns for double-ended t ngg m4 and shearing machines, 
319. — doz. 6in. half-round bastard-cut, at 9s. per doz. 533, Double-geared vertical drilling machine, will admit 32in. ljin. through, to 24in. from , £70. 
320. — doz. 10in. half-round second-cut, at 9s. per doz. iameter, 1f spindle, 12in. feed, semi-compound rising | 702. Patterns for double wheel lathes, 4ft. 6in., ditto 5ft. Oin,, 
321. — doz. 16in. lel ditto, at 9s. per doz, and falling swivel table, on planed base plate, self-con- ditto 5ft. 6in., ditto 6ft. Oin., ditto 6ft. 6in., ditto 8ft. din, 
322. — doz. saw files, + various, at 9s. per doz. tained driving gear and disengaging motion, by Towle, | 703, Patterns for screw cutting lathes, Gin. centre, beds from 8ft, 
323. — doz. various, ditto, at 9s. per doz. Teggin, and Carter, £51. [ auction price. ] to 21ft. long, Sin. centre; ditto Yin. centre ; ditto 10in, 
About half these files were “ re-cuts.” 534, 10in. double-geared self-acting sliding, surfacing, and screw centre ; ditto 12in. centre ; ditto 15in. centre ; ditto 2lin, 
cviting lathe, on 16ft. bed, 17in. wide, compound rest, centre. 
oar mag eee yg ood tabi 5ft. Gin. 1 face plates 10in. and 20in. diameter, sliding stay and | 704. Patterns for treadle lathes, 5in. centre ; ditto 6in. centre, 
341. Iron circular saw bench, with planed table, oft. Gin. long, steady rest, overhead driving gear and disengaging motion, The above three lots sold for £100. 
Sft. Gin. wide; circular sw, 16in. diameter; wrought £78. [Good auction price. ] 705, Patterns for radial drills —radius 4ft. Gin ; ditto 6ft. Oin, 
iron spindle, fast and loose aia and counter driving | 535 gin, double-geared self-acting sliding, surfacing, and screw- | 706. Ditto for double geared vertical drills, to admit 1ft. 10in, 
gear, at £11 10s. [Old style. pha 5 9 ’ - , - arr Meet 
cutting lathe, on 8ft. , compound rest, face plates 8in. diameter ; ditto 3ft. Oin. diameter. — z : 
PATTERN MAKERS’ SHOP. and 12in. diameter, ch wheels, overhead driving gear | 707. Patterns for single geared drills, to admit 1ft. 10in. diameter; 
352. — ewt. cut nails, various, in bags, at 11s. per ewt. and disengaging motion, £40 10s. [Very good price indeed. ditto 2ft, 6in. diameter. payee ts 
353. — ewt. cut ditto, ditto, in boxes, at 12s. per cwt. The lathe was worn. } 708. Patterns for slot drilling, to admit 14in. ; ditto 14}in.; ditto 
362. Two circular saws, 28in. and 18in. diameter, at 20s. each. 537. New 10ft, hand lathe bed, 10in. wide, with bridge gap and 13in.; ditto 20in.; ditto 6in.; ditto 16in. The above four 
364. Seven drawing boards, various, at 3s. 3d. each iron standards, £8. lots sold for £94. ‘ ‘ 
367. — Ib. drill holders, nut mandrels, and boring tools, at 4d. | 538. Sharp and Furnival’s patent slot-drilling machine, with tra-| 709. Patterns for planing machines, to plane any length, 18in. by 
per versing head stroke, self-acting feed, 5in. rising and 20in.; ditto 2ft. Gin. by 2ft. Gin.; ditto 2ft. 9m. by 2ft. 
368. Two gas dogs, at 10s. 6d. falling table, grinding apparatus attached, overhead drivin; 9in.; 3ft. Gin. by 3ft. Gin.; ditto 4ft. Oin. by 4ft. Oin,; 
369. Surface plate, 30in. by 20in., at 37s. 6d. gear and disengaging motion, £49. [This was a cheap lot. ditto 4ft. Gin. by 4ft. 6in.; ditto 5ft. Gin. by 5ft. 6in,; 
370. — Ib. steel rhymers and drivers, at 6d. per lb, 539, Large quantity of slot drills, rhymers, &c., at 6d. per Ib. ditto 6ft. Oin. by 6ft. Oin.; ditto 7ft. Oin. by 7ft. Oin., £70, 
DRAWING OFFICE. 540. Horizontal centreing machine, with universal holder, sliding | 710. Patterns for slotting machine, stroke 9in.; ditto 12in.; ditto 
403 ahemnah vain, 4 ven ny head, and overhead driving gear, £16. [Quite as much as — ae aroke 44! th Sf. Gt, bea 

» ques , ° it was worth . Patterns for shaping machine, stroke 44in. with 2ft. 6in, ; 
404. Copying press, 21s. ‘41. 9in. Fine pine EF lathe, with five-speed cones, on 10ft. ditto 9in. with 4ft. Oin. bed; ditto 12in. with 8ft. Oin, 
405. Quantity of THE ENGINEER, for several years, 42s, 6d. » compound rest, face plate, hand rest, overhead driv- | - bed ; ditto 24in. with 10ft. Oin. bed. . 

DRAWINGS. un6 ing Cod , b ragmaeey _— £12. = : 712. Patterns bo or ag tappin, anne, pop coulte 
: : ; A ne set Yin. double-g: eadstocks, with five-speed cones, geared, l}in. and 2in. e above two lots sold for £25. 
=. —- « Den toues aa gy beng ey compound rest, hand ditto, face plate, overhead driving | 716. Patterns for punching and shearing machines, single ended, 
each. z 7 —— og on P mca 9 g motion, £12. . one shears J say B munch, — —— re for various 
7 egg : ‘ : : 543. Smith and Coventry’s patent screwing machine, with eight uses, . e prices for all the patterns were excep- 
418. — 4d gery. and slotting machines, in No. 4 drawer. sets of dies, to tap eal screw to lin. with driving cone, tionally g for an auction. | 
* radial dri ‘ . * : two pulleys, and throwing-out lever, quantity of tool >» ATTERN: 
wei vNe fb oo eee ee eg 8, &c., £38. [This was cheap, as the makers have @ | 795 patterns for —cwt. a an amg 20s. per ewt. 
415. Ditto of engines, tools, &c.,in No. 6 drawer, 8s, 3d. | ~ high name for this class of tool.) : 726. Ditto —ewt. cone pulleys, at 20s. per cwt. 
each, bid. Powerfully geared screwing and cee by Towle, 727. Ditto —ecwt. back wheels for lathes, at 30s. per cwt. 
416. Ditto in No. 7 drawer, 8s, 3d. each. jeagin, and Carter, aa bed, 7 jens, — a 728, Ditto —ewt. change wheels for ditto, gin., 4in., gin. 
417. Ditto various, £2 10s. yee ee ene oe cae aaaaeaiins pitch, at 30s. per ewt. ; 
SCREWING TACKLE. motion, £51. [Good price] a Pn eck cea teat chee he qorcent 
418, Two screwing stocks, taps, and dies, from jin. to lin., — pieces, | 545. 6in. stroke slotting machine, by Sharp, Stewart, and Co., | 737° Ditto —ewt. pedestals, caps. ke. at 20s. per owt 
£3 15s. with 18in. circular table, to admit 28in. diameter, self- 732. Tihs —oud. vesioun. o4.90s.. per pon aaa . 
419. — Gas taps, from lin. to 2hin., at 2s. 6d. each. acting in ail motions, overhead driving gear and disen- | 73¢° Very powerful treble-geared sliding surfacing, and screw 
420. Two ater | a with tape and dies, from gin. to lin., — gaging motion, —_ oe . years old ; fair amount F cutting brake lathe, 15in. centres ; sliding sed 26ft. Gin, 
jieces, £4 under the circumstances. 7 oft. wi * it 5ft. Gin, 
421. — Taps, from lin. to 2in., at 2s. each. 546, Self-acting shaping machine, 6in. stroke, by Towle, Teggin, ye Ted ail eee ee a ae aan 
423. Seven large hob taps, at 1s. 9d. each. ' and Carter, on 2ft. 6in. bed, self-acting sliding table, compound glide cost. Of geare 'd face plate, one plain ditto 
424. — Square thread taps, from in. to l}in., at 1s. 9d. each. swivel tool holder, and parallel vice, £21. [Very fair price. | 30in. diameter sliding stays and steady rest, planed 
425. — Chasing tools, at 1s. 4d. each. 547. Qin. stroke geared shaping machine, by Towle, in, and dite tei siind Weendstocks, Gin change usiiedin. aniennen 
427. Rosebits and cutters, at 1s. 2d. each. Carter, on 4ft. bed, traversing head, adjustable table, eee overhead driving gear oni disengaging ‘gaotien 
428. — Burr’s taps, from }in. to 2}in., at 2s. 9d. each. self-acting in all motions, and overhead driving gear, £43. by Towle Teggin, and Carter, £233. [This went moder. 
429. — lb. small tap wrenches, at 4d. per lb. Very fair price. ] ately friend ] . 2 . 
490. — Ih. large ditto, at 3d. per Ib. OO, Meteeing Berg tandiine, by Dents, Tags, and, Chote, | vay, tngeevel high-pressure table engine, cylinder about 12in. 
TOP FITFING AND TURNING SHOP. alien, bemnted sath, shots Sianed, from’ oll, oot diometer and 2in. stecke, mounted on plain base, pan- 
435. — Ib. wrought iron screw catches and drivers, at 2d. per Ib. acting in all motions, fast and loose pulleys, £63. [Very paisa catshiabune ond Serene, ovehesd easels, govescem, 
436. — lb. steel turring tools, at 8d. per Ib. fair price. } : ’ eed pump, ly wheel 8ft. ey =e —s P nl 
437. —Ib. ditto ditto, at 8d. per Ib. 549. One ditto ditto _will plane 3ft. by Ift. Sin. square, ea Lee ae Sees See Sree gees Se 
439. — lb. steel and iron nut mandrels, at 8d. per Ib. by Towle, Teggin, and Carter, £50. [Very fair price.] 739 New 10in, pre nye self-acting sliding, surfacing and 
440. — lb. steel slotting tools, at 74d. per lb. . 550. Powerful friction hoist, iron barrel, hoisting chain and break | "“"* “"" and serew-cutting lathe. on 14ft. bed, 17iin. wide, com- 
441. — _= wrought iron bolts, cramps, and packings, at 11s. per — driving gear, and timber framework, £12. [Very pound rest, face plates idle, end S0in. diameter change 
owt so Fc % in. din. . r 
442. — cwt. sling and buckling chains, at 20s. per cwt. 551. Seieumaet iron crab, £12. [Very fair price.] pee A ogee peg and Carter, £62 10s, [Mot 
444. 20-cwt. (Weston’s) patent pulley blocks and chain, 42s. 6d. | 552 Set three-sheave iron blocks, —ft. 5y,in. chain. These two | 749 New 20 horse nominal high-pressure and expansive horizontal 
445. 10-cwt. ditto ditto at 25s. lots to remain on the premises until Saturday, Dec, 4, £12. , te: ine. cylinder 16in. diameter, 32in. stroke, on 
446. 5-cwt. ditto ditto at 20s. [Very fair price. ] cents on ON gent horizontal feed pump (works 
454. — -_: wrought iron rollers and sliding bars, at 6s. 9d. per | 553. — 20-horae grate kage on Lag! ag eel +, ye = from crosshead}, equilibrium valve, 10ft. tly-wheel in 
455. — ewt. patterns of pulleys (various) at 12s. per cwt. massive box bed, pT. my Medinaaial Sond pump, “eiied patted forged “3 — a genes, Shae 
456. — Ib. steel mandrels, at 94d. per Ib. from cross-head, equilibrium valve, 10ft. fly-wheel in Sold better the e, Pl reg a h Anes ‘similar. } i, 
457. — Ib. steel lathe spindles, at per Ib. halves, forged crank shaft, outer pedestal, Xc.; a first-class | 74) w fs 14i If oti y ble. 2 ty lidi five oe » and 
458. — lb. wrought iron ditto, at 2hd. per Ib. pe finished engine, by Towle, Teggin, and Carter, £140. ral, Sow Se. ttine lathe SS ee ae bed. Ife’ i = gpd 
461. — cwt. steel drifts and pinch bars, at 64d. per cwt. [This was a good engine, and cheap for anyone having ere +t bet 13; ae 28in, pa ae slidin 
464, — 5hin. vice, 21s. immediate use for it. The price was tair for auction. ] ey har ; pe ng a oo ahd overhead aserk ro 
465. — steel and iron lathe tools, at 7}d. per Ib. 554. Grindstone Min. diameter, 7in. wide, in iron trough, wrought Geoka Gein eel Cantaz, 4218, file ovnband divine 
466. — chasing toms with handles, at 1s. per Ib. iron spindle, pulley, and fixings, £5. sates atin ee a ee . 
467. — din. vice, 21s. 555. New single-ended eccentric punching and shearing machine, , ; ble. ial drilli ine. 6ft. Gin. 
468. — Ib. steel turning tools, at 1s. per lb. to punch and shear gin. holes, 10in. from edge, — fly- 742. V oy Ee atin = re an Gee pg amit 
a * > fe ae oy" a a ad Ib. + pulleys, and gearing, by Towle, Teggin, and Carter, Sft. high, 15in. self-acting feed, with geared slow motion 
474. — Ib. rosebits and cylinder drills, at 1s. 34d. per lb. 556. Ditto ditto _ by Towle, Teggin, and Carter, £21. dy ye — — by Towle, Teggin and 
475. — lb. steel drills, at 1s. 2d. per Ib. 557. New horizontal boring machine, "on 9ft. bed, self-acting 743. N "erful doubl vied petal open SO and shearing 
477. — lb. wrought iron lathe clips, at 15s, 6d. per ewt. rising, falling, and sliding table, bar-holders, will bore 3ft. | ‘**" “°Y Pome "46° ounch and shear 14mm aoe Stim, Seems 
~ Sin — _ drivers, at 11d. per Ib. oats and 6ft. long, overhead driving apparatus, by edge pi AB so rine oun flywheel fast and loose 

8 ce, ‘ in, and Carter, £71. , tio’ . » 1 
480. Ib, lead aps, at 2d. per Ib 558, New improved self-acting slotting machine, 10in. stroke, will ag nr Ly pladipamamncin egal tata 

. Gin, vice, 21s, admit 3ft. 2in. diameter, circular table 2ft. diameter, self- | ~ lew 5f 3 : A eadstocks, 
482. — lb. single and double-ended spanners, at 54d. per lb. acting in all motions, with overhead driving apparatus, by 7H. wag Be Roa Thee ob sgh og en cae fittings 
25, — eatnce gitn, Sain. Oy 20. 30a, Towle, Teggin, and Carter, £97 10s. Towle Te in, and ones not quite complete—no 
Se ee ee 559. One — ditto ditto by Towle, Teggin, and Carter, £95. bed plate’ £135" [Fair price.] . . 

J. Gin. vice, “48. 560. New improved self-acting vertical drilling machine, wi mit z - 1 ui : ; 
491. Three unfinished slide and screw-cutting gap lathes, Gin. 3ft. Poin, diameter, iin. glade, Dain, feed, semi-com- - geet ce mee oe pom y p Rhee pe neg Ming Bens 
omens » two Bft. long and one 6ft. long 9zin. wide, pound rising, falling, and swivel table, on planed base, sto} mates ¢ unch, two fi whedn “fast and loose 
with leading screws, headstocks, face plates, change self-contained driving gear and throwing-out motion, 1 he Sewls, Senta ona Carter, £150 [Very 
wheels, overhead gearing, &c., £39. [These were cheap to by Towle, Teggin, and Carter, £43. Lg eys, by , dJeggin, - , £150. 
Omens 561. Ditto ditto by Towle, Teggin, and Carter, £45. | 746, New Gin. “centre double-geared treadle lathe, 6ft. bed, com- 
G6. Too ene aah shapes ant stents, OE So. 562. Ditto ditto _ by Towle, Teggin, and Carter, £46. | " and rest, anti-friction treadle, face plate, ke., by 
493. Spare lathe screw, countershaft, and speed” and leose head- | 563. New powerfully geard self-acting vertical drilling machine, to owle Teggin and Carter, £32. [Good price. } , ‘ 
stock, £3. : ‘ admit 3ft. diameter, 2jin. spindle, semi-compound rising, | 747, New self-acting double-geared radial drilling machine, 5ft. 
494, Three face plates, 17hin. and Shin. diameter, at 5s. 6d. per falling, and swivel table, 12in. feed, self-contained driving *  gadius. with rising and falling arm, mounted on box bed 
- motions, on planed base plate, throwing-out gear, &c., by Bft. Gin. by 3ft. Gin. by 2ft. bin., 2in, spindle, 12in. feed, 
495. — ewt. lathe castings (various), at 5s. 6d. per cwt. Towle, Teggin, and Carter, £63. [The above fetched very peo tained driving gear, and large extra base plate by 
496. — cwt, lathe standards, at 5s. 6d. per cwt. reasonable amounts. | Towle, Teggin and Cocter’ £122 10s, : 
497. — ewt. pedestals and brackets, at 5s. 6d. per cwt. 564, New 6in. self-acting, sliding, and screw-cutting lathe, on 8ft.| 749 Another ditto ditto by ditto, £123. [Very fair prices. ] 
> ee p bed, with hand-surfacing motion, two face plates, | 749 Five ton overhead travelling crane, 21ft. s with hoisting 
499. Spare engine cylinder, bored and planed, 10in. diameter, at Sin, bell chuck, sliding stay and driving apparatus, by |‘~ and travelling motions, worked from Salou Svohiiiee chain 
r, seater” haat F . Towle, Teggin, ond Carter, £57. [Sold very well. ] and blocks, ‘to remain on the premises till Saturday, 
500. ? Ditto ditto 9in, diameter, at | 565, New 9in. shaping machine, self acting in all motions, on 4ft. December 14th, £65. [Good auction price. ] 
Se bed, travelling head, quadrant tool-holder, two adjustable | 759, Very powerful self-acting planing machine, will plane 28ft. 
501. Two (part finished) 14in. back-geared lathes, consisting of fast tables, circular motion, overhead driving gear, and| “~ ,* and 6ft. 3im. square, two tool boxes, on cross slide, 
and loose headstocks, spindles, brasses, cones, wheels, spanners, by Towle, Teggin, and Carter, £56, [This was actin ‘a, all Pas mein with quick return, table slots 
- iages, a wheels, and other fittings (no beds), at a cheap tool] sinned ioe solid, fast and sesso pelle, ke., by Towle, 
. per c “ ae 
502. — ewt. } onthe ulleys and counter shaft, at 10s, 6d per cwt THIRD DAY’S SALE. ‘eggin, and Carter, £450. There was much competition 
503. — ewt. angle plates, at 5s. 6d. per cwt. ” . ‘ WOOD PATTERNS for this, and the price is good. ] 
506. New hand lathe bed, 8ft. long, Shin, on face, on two standards, | Lot ~S . 
and wood cover, £4 15s. — 690. Patterns for horizontal expansive engine : cylinder 7in., stroke | PARIS METROPOLITAN RaILWAYs.—The Council General of the 
507, 508, 509. — Ib. leather strapping, at 1s. 5d. per Ib. 14in.; cylinder 8in., stroke 16in.; cylinder 9in., stroke | Seine, atits meeting on the 12th of November, was occupied with 
510. — Ib. five steel boring bars, 1}in. to 24in. dia., at 1s. per Ib. 16in.; cylinder 10in., stroke 20in.; cylinder 1lin., stroke | this question. M. Vautier, who has given much attention to the 
511. — lb. seven steel ditto, fin. to 1}in. diameter, at 1s per Ib. 20in.; cylinder 12in., stroke 26in.; cylinder 13in., stroke | subject for several years, read an interesting report, in which he 
512. — lb. ditto, ditto, lin. to 1fin. diameter, at 1s. per Ib. 28in.; cylinder 14ia., stroke 30in.; cylinder 16in., stroke | dismisses the idea of making the present Ceinture Railway the 
513. — Ib. six steel ditto, Jin. to 2in. diameter, at 1s. per Ib. 32in.; cylinder 18in., stroke 50in.; cylinder 20in., stroke | principal artery of the system, with radial branches meeting in the 
514. -— Ib. long steel mp drills, at 1s. per lb. 50in.; cylinder 12in., stroke 26in. e patterns for all | centre of Paris, but demands that new surveys be undertaken by 
515. — lb. steel cutters and wedges, at 1s. 4d. per Ib. these are complete with governors, pumps, equilibrium | the Government, conjointly with those now being made by the 
516. Cast iron mandrel block, 32s. throttle valves, expansion valves, &c., but have no fly- | Western Company. He also proposes the following project :— 
528 wheels. That a concession be ted for a line from St. Ouen to the 


529. 
531, 


. 12in. double- self-acting sliding and screw-cutting lathe, 
fer’ acting g ting e. 


on = p. i: = wide, Bi be , com- 
pound slide , change wheels, following stay, face 
— 10in. ~~ diam: = -_ y rest, overh 
ving gear an motion, £85. ‘air price. 
One 24in. four-jawed chuck, £6. — ] 
One 7in. bell chuck and lathe fittings, 7s. 
Yin. self-acting double slidiny , surfacing, and screw- 
cutting lathe, on 14ft. bed with conical bearings, com 
pound slide rest, four face piatos sliding and boring sta 
change wheels, overhead driving gear and desngnging 





697. 


. Patterns for diagonal engines : cylinder 7in., stroke 14in. 
. Patterns for vertical column = — Tin., stroke 
n Gin; cyl - 


14in.; cylinder 8in., stroke der 10in., stroke 

in. ; er 12in., ‘oo oueee See e 
28in. ; — 16in., stroke 32in. mplete with excep- 
tion of fly-wheels. The above three lots sold for £80. 
Patterns for sugar mill, with 7in. cylinder engine attached. 
Ditto for ten-ton cranes worked from below. 


Ditto for hangers, brackets, wall boxes, &c. 
Ditto for copper works—special, 





Invalides by Clichy and Javel ; that a competition be instituted 
for a comprehensive scheme comprising both the urban and the 
banlieue systems ; and that the council defer its decision as to the 
30,000f. demanded by the Government for surveys until a decision 
be arrived at with regard to the course to be adopted. On the 
other hand, a petition is being signed in the quarters of the 
Temple, Popincourt, and Ménilmontant, praying for the execution 
of the project prepared by Mr. Duméril for a line from the 
Chateau d’Ean to Montreuil, having junctions with both the 
Ceinture and the Eastern Railways. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months: 


o¢s9. Improved apparatus for Savise Lire from Drown1no, William 

*eeynolts Gade, Addison-road, Kensington, London,—29th July, 1875. 

3191. Improvements: in machinery for Sprvyisa Carpep Woot, Oscar 
Schimmel, Chemnitz, Saxony.—11th September, 1875. 

3481. An improved method of CieswinG, Dressine, and Hoiuwe Grain 
and # bst. . of hhinery to be employed therein, 
Samuel Sealy Allin, Midleton, Cork, Ireland.—7th October, 1875. 

3695. An improved Spoor and Macuive Wounp Spoo. of Taurean for 
sewing machine shuttles, Roscoe Spurin, Kingston-upon-Hull. 
—A communication from Orlando Thowless, Guelph, Wellington, 
Ontario, Canada.—25th October, 1875. 

3719. Improvements in Musical IwstruMENTs having key-boards, Colin 
Brown, Glasgow, Lanarkshire, N.B. 

3733. Improvements in the construction of Two-WHFELED VEHICLES 

ly called H cabs, Herbert John Walduck, Manchester. — 
27th October, 1875. 


3745. Improvements in FLEsHING MACHINES em yloyed in the manu- 
facture of leather, William Edward le an illiam Wrest, Leeds, 
Yorkshire.—28th October, 1875. 

3757. A new or improved machine for Wrinoine Sxerss of Sick or any 
other spun material, and separating the threads, Albert Sauvée, Parlia- 
ment-street, London.—A communication from Cesar Corron, St, Etienne, 
France.—29th October, 1875. 

3779. Impr its in hinery for Srrertneo Surps and other VessELs, 
Robert Duthie, Aberdeen, N.B.—380th October, 1875. 

3795. Improvements in MaGyerTo-ELectric TELEGRAPH SIGNALLING, 
IypicaTiIno, and Priytinc Apparatus, applicable for steering vessels, 
and in signalling for mining, railway, and other purposes, Geminiano 
Zanni, Highbury, London.—lst November, 1875. 

3799. An improvement in and applicable to UmBreLias, Parasors, and 
articles of a like description, Thomas Blanchfield, Manch 

3801. Certain improvements in the construction and adaptation to a 
person or persons of self-inflating air capucities for Savino Lire at Sza, 
Charles Mansfield Lloyd, Millbank-street, Westminster. 

3303. Improvements in Rotary Enoines, Thomas Moore, Packington- 
street, London. 

3805. An improved tion and arrang t of Marive Borers for 
the economy of fuel and occupying less horizontal space in the ship 
than ordinary boilers of the same power, Charles Cottew, South Shields, 
Durham. 

3807. Improved captions and means for SIGNALLING through long sub- 
marine telegraph eables and other circuits, Desmond Gerald Fitz- 
Gerald, Loughborough-road North, Brixton, Surrey. 

3309. Improvements in Hypraviic Presses, Alfred Hollings, Farsley, 
near Leeds, Yorkshire.—2nd November, 1875. 

3811. Improvements in Covp.ines for railway stock, Emil Schrabetz, 
Vienna, Austria. 

3813. A new or improved application of Boss with Stor VALvE arepening 
and closing the supply upon the application or removal of a tap, William 
John Tillyer, Lansdown-street, Southsea, Hampshire. 

3815. An improved Press for burnishing or polishing photographs, cards, 
or other similar articles, Thomas Lyon Taylor, Chester. 

3817. Improvements in Grinpinc Macuinery for ding mineral and 
other substances, Henry Reid, Doveholes, Derbyshire, and Alfred 
Hubbersty, Burbage, Derbyshire. 

3825, Improvements in Screws and Screwpaivers, William Knell, Park 
House, Farnborough, Hants. 

88 7. Improvements in Merers or Apparatus for measuring and indi- 
eating the flow of liquids, Thomas Mathews, Whitfield-street, Totten- 
bam-court-road, London.—3rd November, 1875. 

3829. Improvements in Protectors applicable to THRasHinc MACHINES, 
Charles James Barnes, Werrington, Northamptonshire. 

3831. Improvements in apparatus for CARBUKETTING ATMOSPHERIC AIR 
for illuminating purposes, Henry Hahn, Lombard-stree}, London.—A 
communication from Edward J. Daschbach, Pittsburg, Pennsylvania, 

















$833, Improvements in Couptines for fire hose or other pipes or tubes, 
George Macartney, Greenock, Renfrewshire, N.B. 

3835. Improvements in StkaM Boivers to prevent their priming, Martyn 
John Roberts, Bath. 

3837. Improvements in Morticinc Macuixes, James Steel and Robert 
Steel, , Yorkshire. 

3839. Improvements in Taste Kyives, George Henry Andrews, New 
Brentford, Middlesex. 

3843. Improvements in Stop Vatves, William Charles Stiff, Birmingham. 
—A communication from John 8. Leng, Brooklyn, Kings, New York, 


U.S. 

3847. Improvements in Wasninc Macutnes, Alfred William Turner, 
Birmingham. —4th November, 1875. 

3849. Improvements in apparatus for Feepinc Steam Bor_ers with Hor 
Water, James Cleminson, Westminster. 

3851. Improvements in AGRICULTURAL IMPLEMENTS, commonly called 
collectors, Henry Lander, Mere, Somersetshire. 

3853. Certain improvements in expediting the manufacture of Opzn- 
JouTep, WELDED-sumP, and Lap-soinTep, or other Tunes of Iron, 
Sree, or other Merats, and in a tus therefor, William Brownhill, 
jun., and Thomas Henry Smith, Walsall, Staffordshire. 

38:5. Improvements in apparatus to be used in making Worts for 
DistiLtinc Purposes from certain kinds of grain, James Wilson, 
Glasgow, Lanarkshire, N.B. 

3857. Improvements in Wer Gas Meters, James Urquhart, Manchester, 
and William Ward Andrews, Kingsland-road, London. 

3859. Improved machinery for Trimmivc Lawws and Curtine Sops, 
Morgan George Lloyd, Camolin, Wexford, Ireland. 

3361. Improvements relating to Foo Horns or Trumpets, William Robert 
Lake, Southamp buildings, don.—A communication from Felix 
Brown, New York, U.S.—5th November, 1875. 

3863. Imp ments in inery or apparatus applicable to Bonnin Net 
or Twist Lace Macuives, George John Newton, Old Radford, Notting- 
hamshire. 

3807. Improvements in Steam Pumps, parts of which improvements are 
applicable to other similar purposes, Mathias Neuhaus and John Eliot 
Hodgkin, Queen Victoria-street, London.—A communication from John 
Wyman Blake, Jersey, New Jersey, U.S. 

3871. Improvements in Tupe Storrers for stopping the ends of split or 

caky tubes in steam boilers and staying the tube plates, Charles Mace 
and John Brewster, Sunderland, Durham.—6th November, 1875. 

3873. Imy nts in apparatus for Prope.iine and Steerino Surps or 
Vesseis, John Henry Jok , Lincoln's-i fields, London.—A com- 
munication from Romnalde Schiaffino, Paris. 

3875. Improvements in Steam Exornes, applicable more particularly 
for use in combination with pumps and various other hanism, 

















3915. Improvements in Toors Brushes, Henry Paul Truefitt, London. 

3917. Improvements in AMERICAN Stoves or CLose Cookino RanoEs, and 
in the mode and means of heating the ovens thereof, Robert Dobbie and 
Peter Forbes, G w, Lanarkshire, N.B. 

3919. An Yay Coor for Pouttry or Game, William Frederick Pad- 
wick, , Surrey. 

3921. Improvements in Rotter SKares, and in means of making or 
building up rollers for skates, William Wright, Looe-street, Plymouth, 
Sovenaiies 

3927. Improvements in Stream Sreertnc Apparatos, and in part 
— le to starting gear of steam or other motive power en and 
to hoisting machinery, William Bow, Paisley, Renfrewshire, N.B.—1ith 
November, 1875. ¢ 

3931. Improved apparatus for Stopperino or Cxosina the Necks of 
Borr.es containing aerated and other liquids, John Debson Allatt, 
Montpelier-street, Walworth, Surrey, and James Ansdell Patton, 
Queen’s-row, Walworth, Surrey. % 

8937. Improvements in Weavino Sacks or Bacs and FotpEep Fasrics, and 
in apparatus therefor, William Haworth, Lothbury, London, and James 
Thomson, Dundee, Forf: , N.B. 

3941. Improvements in Umprecias and PARaso.s. “~~ Hayward, 
Stocksbridge, near Sheffield, Yorkshire, and William Ho , Hun- 
shelf, near Sheffield, Yorkshire. 
43. Imp ts in the facture of P1ianorortes, Alfred Vincent 

Newton, Chancery-lane, London.—A cummunication from Auguste 
Désiré Bernard Wolff, Paris. 

3945. Improvements in the manufacture of Mera Tuses, Eli Deeley, 
Ww Staffordshire. ‘ 

3947. An improved process for Preservinc Meats, Alfred Vincent 
Newton, Chancery-lane, London. — A communication from John M. 
Webb, Henry Webb, and William C. Marshall, New York, U.S. 

3949. Improvements in the manufacture of WaTERPROOF CoaTs or 
Garments and other articles of Thomas Marshall, > 
Antrim, Ireland.—12th November, 1875. 

2951. An improved some for Peaainc the Sotes on Boots and SHogs, 
Adolf Angst, Zurich, Switzerland. 

3953. Improvements in apparatus connected with the TwisTine and 
Untwistino of THRreaps for cleaning them by friction, Ernest de Pas, 
Fleet-chambers, Fleet-street, London.—A communication from Joseph 
Imbs, Boulevart St. Martin, Paris. 

3955. A new or improved mieans or of TREATING or PREPARING 
Dry Soap or other washing preparations in a dry state ready for 
domestic or other pw , Thomas Shaw and William Blackburn, 
Marsh Cerner, Huddersfield, Yorkshire. 





3957. Improvements in the manufacture of Fruit Preserves, Charles 


Aubrey Moss, Wenlock-street, London. 
3959. An improvement in Incot Movu.ps used for casting Bessemer steel 
and other steel ingots, Israel Carlton, Barrow-in-Furness, Lancashire. 
3961. Improvements in VentTitatinc RatLway CARRIAGES, Henry 
Gardner, Fleet-street, London.—A communication from Edward Edwin 
Hi ves, Sarnia, Lambton, Ontario, Canada. 

3963. = vements in FILTERING, and in a 
Cooke Thompson, rd-street, Liverpool. — Partly a communication 
from Frederick Clibborn, Philadelphia, U.8.—13th November, 1875. 

3965. Improvements in arrangements and ap) tus for Storinc GRAIN 
or other materials afloat, bag a Inglis, Bolton, Lancashire.—Partly a 
communication from James Ing:is, Montreal, 

3967. Improvements in Back-sicuts for Rir.es, Samuel Hill, Southwark, 


tus therefor, Isaac 


3971. Improvements in Prerarinc Meta (BLACK) PLATES to be CoaTED 
with Tix or Leap, and in apparatus to be used therewith or therefor, 
George Nurse, Pen-y-Van, near Pontyminster, Monmouthshire. —Lith 
November, 1875. : 

3977. Improvements in Motive Power Enoixes, James Wall O'Toole, 
Cork, freland. 

3979. Improvements in Dyernc and Dressino or Sizino or OTHERWISE 
2 mney 7 in apparatus therefor, George Paton, 
Glengarnock, A: ire, N.B. 

3981. Improvements in Witteys or Teazers employed for CLEANING 
Woot, Cortox,'‘or,other fibrous substances, Charles Normington Birken- 
head, Mirfield, Yorkshire. 

3983. Improved MecuaNicaL Apparatus or Horse to be worked by steam, 
gas, or other motive power, and designed to replace or substitute 
animals of draught in general, Alexander Browne, Southampton- 
buildings, Holborn, London.—A communication from Joseph Chaine, 
Paris. 


3987. Improved apparatus for automatically Reteasinc Horses from 
Carriaces, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Johusa William Glover, Mount Savage, Carter County, 
Kentucky, U.8S.—16th November, 1875. 4 ‘ 

3989. Improvements in FiTer-PRessEs, John Bowring, Saint Michael's 
House, Saint Michael’s-alley, Cornhill, London. 

3991. An improved Instrument for DirectLy Veriryine Compass Inpica- 
tioxs, Duncan M‘Gregor, Glasgow, Lanarkshire, N.B. 

3992. Improvements in WasHinc Macuines, Thomas Morison, Glasgow, 
Lanarkshire, N.B. 

3993. Imp! ts in hinery for Spusnnxa Woot, Corton, and other 
fibrous substances, James Edward Wadsworth, Leeds, Yorkshire. 

3997. Improvements in Ssips and Boats, and in = relating 
thereto, Joseph Betteley, Fleet-street, London.—17th November, 1875. 
4000. An improved PortasBLe Licut Houper, particularly applicable for 
reading in railway and other carriages, and elsewhere, Joe Joseph, 

Birmingham. : 

4001. Improvements in Spinninc Carret, Buanket, and other Yarns, and 
in the machinery or ene employed therefor, Robert Mackie, 
Stewarton, Ayrshire, N.B. 

4002. Improvements in Sreamsuirs and other VESSELS, and in the 

ment and number of the screws for propelling the same, Robert 
Griffiths, Bayswater, London. 

4°04. Improvements in Rotter Skates, Alfred Mutton, Russell-square, 
Brighton, Sussex. : 

4005, Improved apparatus for Srorprerine Bortres, Daniel Brown, Bath, 
Somersetshire. 

4006. An improved Liresoat or Rart, and improved apparatus or 
mechanism to be used therewith, George Newman Dunn, K sen Cork, 
Jreland. 

4007. Improvements in Avromatic Latcues or FasTeninG Botts, William 
M‘Geoch, jun , Glasgow, Lanarkshire, N.B. 

4008. New or improved Taps and VaLves combined, Henry Ashton, 
Falcon House, Salterhebble, near Halifax, Yorkshire. 

4009, Improved machinery or apparatus for Sincernc Woven Fassrics, 
Auguste Hyacinthe Blanche, Boulevard St. Denis, Paris. 

4010. Impr ts in the facture of UMBRELLAS, SUNSHADES, and 
Parasois, John Martin, Stoke Newington-road_ London. 

4011. Improvements in the arrangement of Raiway Junctions to 
obviate or lessen the risks attending the passage of trains over facing 
points, Thomas Matthews, Riversbrook, Clarence-road, Wood-green, 
Tottenham, Middlesex. 

4012. Improvements in SPARK ARRESTERS for locomotive and other high- 











Frank Pearn and Sinclair Pearn, Manchester. 

3877. Improvements in RatLway Venicies, Edwin Eagling Glaskin, 
Amherst-road, Hackney, London.—A communication from Hiram D. 
Faulkner, New York, U.S. 

3879. Improvements in Mowrne and Rearino Macutnes, Henry Gardner, 
Fieet-street, London.—A communication from Andrew George Gray, 
Orange-street, St. John, New Brunswick. 

3881. An improvement or improvements in Earrinos, Thomas Perks, 
jun., Birmingham.—8th November, 1875. 

33. Improvements in the mode of and arrangement or apparatus for 

_ forming Movxps for casting sinking cylinders, large pipes, hollow 

> piles, — other large cylindrical articles. Henry Fisher, Newcastle- 
upon-Tyne. 

3887. Improvements in Dressinc, SHaPinG, and Cuttrine STonE, MARBLE, 
S.are, and similar materials, and in cut or getting coal and other 
minerals, and in apparatus therefor, W Young and 
Brown, Ayr, N.B. 

3889. Improvements m hinery or apparatus for Frvisninc Woven 
Fasrics, Jarnes Walker Tattersfield, Dewsbury, Yorkshire. — 9th 
November, 1875. 

3893. A new or improved apparatus for Lowerinc, Deracuine, and 
Hoisting Surps’ Boats, William Richmond, yeep Holborn, London. 

3895. A mew and improved Raw Hive SxHoe Tip or Prorector for the 
uppers of boots and shoes, William M -Brown, Southampton- 
buildings, London.--A communication from the National Boot and 
Shoe Tip Company, Boston, Suffolk, Massachusetts, U.S. 

8897. Improvements in Rowmea Gear, Edward Thomas Hughes, 
Chancery-lane, London.—A communication from William Lyman, 

, Middlefield, Middlesex, Connecticut, U.S. 

3°99. Improvements in SIGNALLING on Raitways, and in the machinery 
or apparatus employed therefor, James Nimmo, Balcastle Villa, Sla- 
manan, Stirling, N.B. 

8901, Improvements in Traction Enornes for common and other like 
toads, John Richardson, Perseverance Ironworks, Lincoln. 

8903. Impr ti hi for Compina Woot or other fibrous 
substances, Matthew Mirfield and John Scott, Montserrat Mills, Holme- 

, Jane, near Bradford, Yorkshire. 

8905. Improvements in the construction of Brinezs, Russel Aitken, 

, Great George-street, Westminster. 

3907. te seg in CoeLinc and REFRIGERATING Apparatus, Harry 
Frank Stanley, Stanley Villas, Summerhill-road, To’ Middlesex. 

. Improvements in the manufacture of Inox, Wilkins Trick, David 
Davis, Evan Francis Daniel, and Thomas Davis Phillips, Swansea, 
Glamorganshire.—10th November, 1875, 











Pp e es, Peter Clarke, Arundel-street, Strand, London.—A 

communication from David Ranny Proctor, Gloucester, Essex, Massa- 
chusetts, U.S.—18th November, 1875. 

4014. Improvements in Packine Cases and Crates, William Blake, 
Joseph William Shaw, and Edward Fulton, West Hartlepool, Durham. 
4016. Improvements in Brooms, Joseph Boyden Cole, Lutterworth, 

Leicestershire. 

4018. Improvements in Sares and similar structures, Robert Eduard 
Gustav Neumann, Koenigsberg, Prussia. 

4019. An improved VentiLaTor applicable for ventila’ the rooms of 
dwelling-houses and other structures, David Anderson, 

-. Improvements in Tosacco Pipes, Alfred How, Barnstaple, Devon- 
shire. 

4021. An improved Drituinc or Borinc Apparatus applicable to sinking 
artesian and other wells, Francois Canard and Claude Mouillera, Boule- 
vard de Strasbourg, Paris. 

4022. Improvements in Apparatus for Hotpinec and DispLayine SHirts 
and other articles, James Wheeler, Poultry, London. 

4023. Improvements in Tramway er Roap MOTIVES, Henry Hughes, 
Leicester, and Huram Coltman, Loughborough, Leicestershire. 

4024. An improved Piovcn, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Adjutor Rabache, Aunay-sur- 
Odon, Calvados, France. 

4025. An improved Sarery Envevore for letters, William Edward Gedge, 
We on-street, Strand, London. —A communication from Anna 
Catherina Schmidt, Paris. 

4027. Imprevements in Frame Saws, Edward Newton, Southampton- 
buildings, London.—19th November, 1875. 

4028. Improvements in modes of and apparatus for RecuLatinc PRESSURE 
in Pipes or other conduits, Thomas Melling, Grassendalo Park, Aig- 
burth, Lancashire. 

4029. An improved apparatus or arrangement for Heatine Pusuic and 
Private BuiLpines, and also for drying purposes, Thomas Wright and 
George Saul, Sheffield, Yorkshire. 

4030. Improved means of Storine and TRANSPORTING MINERAL O1Ls and 
the products thereof, as ag ee kerosine, benzine, naphtha, and 
others, Willian Grune, Berlin, Germany. 

4032. Improvements in an apparatus for CLeanine the Frre-rives of 
Stream Borters, Martin Benson, Southampton-buildings, London.—A 
communication from Addison Crosby, New York, U.S., and William 
M‘Cabe, Toronto, Canada. 

4034. A new and improved PorTABLE AMBULANCE, especially 
ose Sasa and inj by railway, street, and other 
accidents, invalids, and bed-ridden 


rsons, Anne M‘Lean, Queen’s- 
gate, South Kensington, London, _ 














4035. Improvements in Rotter or Wueet Sxares, applicable also to 
a skates, James William Thomas Cadett, Southampton-row, 
London. 

4037. Impr its in hines for the facture of Screw Botts, 
Charles Fairbairn, Railway Ironworks, Middleton, Lancashire. 

4038. Improvements in the construction of Ware. or Rotter Skates, 
J Ralph Chislett, Plymouth, Devonshire. 








4039. Improvements in or apparatus for Feeprve Fort into 
Furnaces, Fire-poxes, and Fire-orates, James Milward Holmes and 
Bernard Peard be ay ag 8 


4040. P Desicys on Harp Susstances by the 
SanpD Buast, William Armand Gilbee, South-street, Fins! ‘ 
—A communication from met — T U.8. 

I ts in hinery for Grixpino Srinpies, John land, 

Great Lever, near Bolton, Lancashire. — 

4042. Improvements er appliances 
Livszep and like Cann Woonete Virtue, Li 

4043. Impr its in ap tus or appl ‘or TREATING OLEAGINOUS 
Seeps, William King, Liverpool.—A communication from Alfred B. 
Lawther, Chicago, Illinois, U.8. 

4044. Impr its in Ca TERS, George Grundy, 
Tunstall, Staffordshire.—A communication from John R. 

Illinois, U.S. - 20th November, 1875. 


Invention Protected for Six Months on the Deposit of 
Complete Specifications. 

4148, An improved Automatic Sicwat Buoy, Alexander Melville Clark, 
Chancery-lane, London. -- A communication from John Mervin 
Courtenay, Cornwall, Hudson, Orange, New York, U.S.—30th November, 
1875. 


Patents on which the Stump Duty of £50 has been Paid 
3612. VenTiILaTor, Sebens Culver Maine, Boston, Massachusetts, U.8.— 
80th November, 1872. 


3694. Rattway and other Carriaces, George Spencer, Cannon-street 
—. mn Scott, North-street, Fitzroy-square, y London. —6th 
1 





for Tarmminc or Parino 








-lane, near 
Chicago 
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3815. Steam and other Excive Governors, Obadiah Marland, Boston, 
——, ag iy ng a of mere 1872. 

1287. Gas Rerorts, omas wiand, Greenpoint, Kings, N: 
York, U.S.—8th Aprit, 1873. ~— 

3617. CYLINDERS, &c., of Steam Enotes, Martin Benson, Southampton- 
buildings, ee December, 1872. 

3626. Currine, &c., Harp Susstances, Alfred Vincent New Chancery- 
lane, London.—2nd December, 1872. 7 

3642. SMELTING Iron and Sree, Charles William Siemens, Great George- 
eC We .- .—B8rd D oxy , 1872. 

3646. TREATING FIBRE-BEARING ants, George Henry Andrews, N 
Brentford, Middlesex.—srd Decenber, i872 -. a 

3726. WATER-CLOSET ApPaRaTus, Jobn Farrand Clarke, Moorgate-street 
"London.—7th December, 1872.” ° 

3763. Puppiixc Furnaces, Richard Smith Casson, Roundoak Works 
Brierley Hill, Staffordshire.—11th December, 1872. . 

3791. BREEcH-LoaDING Fire-arMs, W: Anson, Birmingham, — 
_Decenber, 1872 ‘ ” 

3662. Stipe VaLves, George Ambrose Haworth. Silkstone Main Colliery, 
Cawthorne, Yorkshire.—4th December, 1872. < 

3746. WasHinc, &c., Macuines, Charles Harvey, Mill-street, Preston 

L hire.—10th December, 1872. * 

3644. Compressine Mareriats, Thomas Edward Heath, Thomas Evens, 
and Thomas Edward Heath, jun., Cardiff, Glamorganshire. — 3rd 
December, 1872. 

3668. Cast Steet, &c., William Edward Newton, Chancery-lane, London. 
—4th December, 1872. 

3704. Propucixe, &c., Rectprocatinc Motions, William Tighe Ham: 

thmines, Dublin, Ireland.—6th December, 1872. bd sabia 

$761. Batreries, Alexander Allan, Scarborough, Yorkshire. — 112i 
December, 1872. . 

3680. Metantic Surraces, &c., Tony Petitjean, Islington, Lo 
December, 1872. ’ y j n, ndon.—5th 


Patents on which the Stamp Duty of £100 has been Paid. 

3637. BREECH-LeaDING Fire-arMs, William Soper, Friar-street, Reading, 
Berkshire.—30th November, 1868. 3 

3666. EnveLores, Edward Heley, Lower Ormond Quay, Dublin.—2nd 
December, 1868. 

3725. Fences, &c., Thomas Kennan, Dublin.- 7th December, 1868. 

3694. Rotary Prore.iers, &c., Matthew Piers Watt Boulton, Tew Park, 
age me ng ~—— 1868. an 

8673. Pavixc Buocks, , Alexander Melville Clark, Chancery- ., 
London.— 2nd December, 1868. <. 

3720. BreecH-Loapinc Orpnance, Alfred Krupp, Essen, Prussia —7th 
December, 1368. 

3703. Sawinc Macainery, David Thomson, Johnstone, Renfrewshire 
N.B.—5th December, 1868. 

’ 

















Notices of Intention to Proceed with Patents. 


2626. Mixtxc Gas-Ppropucine AGEnts, Edward Griffith Brewer, Chancery- 
lane, London.—A communication from Bernhard Loeb.—23rd July 
1875. 


2663. Paper, &c., Walter Ibbotson, Cartmel.—27th July, 1875. 
= a Macutives, John Whitaker, Rhuddlan.—28th July, 
575. 

2682. Presses, Robert Wilmot Wilkinson, Farringdon-road, London.— 
29th July, 1875. 

2699. Datine, &c., Tickets, John Waugh, Tyrrel-street, Bradford. 

2705. PoLg-HEADs or Crass for CarriaGes, &., George Bray, jun., Dept- 
ford.—30th July, 1875. 

2711. STONE-BREAKING, &c., Macuryes, William Haden, Cliff Hill Quarries, 
Markfield. 
2713. Recovertse Surpivs Inpico from Textice MaTeruats, &c., John 
Auchinvole, Glasgow, N.B.—A communication from Camille Bouhon. 
2716. Macurne for Tainntye Turnips, &c., Andrew Shearer and David 
Williamson, Garlieston, N.B.—3lst July, 1875. 

2722. BREECH-LOADING MECHANISM, Godfrey Anthony Ermen, Eccles. 

2730. Yars, Arthur Charles Hend Southamp buildings, London. 
ae Sone from Messrs. Colliare, Malinet, Jeune, and Co.—3rd 

ugust, 1875. 

2736. Coatina, &c., SHEETs and Canvas, William Robert Mowbray, King- 
ston-upon-Hull.—3rd August, 1875. 

2768. Mitustoves, Jules Aubin, Boul d de Strast g, Paris. 

2775. Ammonia, William Lloyd Wise, Chandos-chambers, Adelphi.—A 
communication from Ernest Solvay.—5th August, 1875. 

2794 Facitiratine Swimmine, &c., John Jephson Rowley, Sheffield. —7th 
August, 1875. 

2801. VewtiLatinc WaTeR-cLosets, &c., John Dodd, Liverpool. — 9th 
August, 1875. 

2815. Treatine Sza-wrack, &., Hector Auguste Dufrené, South street, 
Finsbury, London.—A communication from Messrs. Glaizot Brothers. 
2828. Sprines, sc., of Carriaces, William Lloyd Wise, Chandos-cham- 
_ Adelphi. —A ication from Gustave Anthoni.—llth August, 

8 











2884. WATER-METERS, Frank Worth, Frank fort-on-the-Maine, Germany.— 
A communication from the German Waterworks Association.—16th 
August, 1875. 

2894. Furnaces, Joseph Sawyer, Alma-street, New North-road, London. 
17th August, 1875. 

2940. Wasnino Macuines, &c., James Norris, Wood Green.—20th August 
1875. 

3014. Dovsiinc, &c., Macuinery, Edward Whalley, Manchester, and 
Edward Weild, Gorebrook Ironworks, Longsight.—27th August, 1875. 


All ms ha’ an interest in any one of such applications 
should leave parti in writing of their objections to such applications 
at the _ of the Commissioners of Patents within twenty-one days of 

e 


List of Specifications published during the week ending 
4th December, 1875. 
@ 339, 5s. 4d.; 870, Is. 10d.; 882, 10d.; 945, 8d.; 950, 2s. 6d.. 1073, 8d.; 
1112, 10d.; 1150, 1s. 6d.; 1207, 1s.; 1223, Is.; 1237, 8d.; 1280, 1s. 2d.; 1283, 
8d.; 1298, 1s. 4d.; 1295, 8d.; 1300, 10d.; 1304, 8d.; 1321, 10d.; 1328, 6d.; 
1850, 8d.; 1366, 10d.; 1379, 8d.; 1385, 6d.; 1390, 1s. 4d.; 1400, 8d.; 1401, 8d_; 
1410, 10d.; 1472, Is. 4d.; 1423, 1s. 6d.; 1434, Sd.; 1437, 10d.; 1446, 6d.; 1448, 
8d.; 1452, 8d.; 1454, 10d.; 1456, 10d.; 1472, 1s. ud; 1476, 8d.; 1487, 
1489, 4d.; 1490, 8d.; 1503, 10d.; 1815, 10d.; 1519, 8d.; 1521, 8d.; 1522, 
1524, 4d.; 1527, 4d.; 1528, 4d.; 1530, 4d.; 1537, 4d.. 1538, 8d.; 1539, 
; 1541, 4d.; 1542, 4d.; 1548, Sd.; 1546, 4d.; 1547, 4d.; 1549, 
4d.; 1555, 4d.; 1557, 8d.; 1558, 10d.; 1561, 
1562, 4d.; 1564, 6d.; 1567, 1s.; 1568, 4d.; 1569, 4d.; 1570, 4d.; 1571, 4d.; 
1572, 4d.; 1578, 4d.; 1583, 4d.; 1584, 4d.; 1586, 6d.; 1589, 4d.; 1590, 4d.; 
1595, 4d.; 1597, 4d.; 1598, 4d.; 1603, 4d.; 1604, 4d.; 1605, 6d.; 1622, 6d.; 
1967, 6d.; 2727, 1s. 4d.; 2908, 1s.; 3063, 6d.; 3066, 10d.: 3070, 8d. 


«"« Specifications will be forwarded by post from the Patent-office on 
recei Sees ee a ee Sums exceeding 1s. must be 
ampton-buildings, Chancery-lane, London 
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ABSTRACTS OF SPECIFICATIONS. 


2271. Sona, J. Imray, Southampton-buildings.—Dated 22nd June, 1875. 

This invention relates to the manufacture of soda from salt and carbo- 
nate of ammonia. For this pu a deep vessel is half filled with water 
or brine, and in this vessel are hung baskets or other porous receptacles 
containing salt in large fragments, the liquid is then warmed to about 
140 deg. Fah, when similar ptacl taining carbonate of 
ammonia are also hung in the vessel, Lyons eva a reaction ensues, soda 
being precipitated in the form of a crystalline and almost insoluble 
powder, and sal jac r ining in solution. When the liquid in 
the vessel is a saturated of sal. iac, the porous receptacies 
are removed, and the liquid maintained for some time at from 140 deg. 
to 160 deg., Fah. till all the soda is precipitated, whereupon the liquid is 
drawn off into crystallising vessels, and the a is removed and dried, 
being washed to remove any sal-ammoniac that may be mingled with it. 
The sal-ammoniac is converted in the usual way into carbonate of 
ammonia and used again. During the re-action a second vessel receives 
such ammonia and carbon anhydride as may escape from the first, 
the liquid in which the gases are absorbed being employed in the next 
re-action. 
$150. Fersaces, 7. Christy, Fenchurch-street.—Dated Sth September, 

1875. 

This invention relates to improvements in construction of the rotary 
inclined hearth or pan omeayes in furnaces constructed as described in 
the specification of former letters patent, dated respectively, 27 August, 
1873, No. 2819; 3tst December, 1873, No. 4292; 10th April, 1874, No, 1517 ; 
9th June, 1874, No. 19/7, and used for the puddling of iron or the fusion 
of steel, and to an impreved form of rake or hook for extracting puddle 
balls from furnaces. 

3958. Apparatus FoR PROTECTION AGAINST FiRE AND SMOKE, P. Jensen, 
Chancery-lane.—Dated 13th November, 1875. 

Air and water-tight dress and helmet supplied with air from a hose 
inside a water hose, which latter pours water over the dress continuously. 
For saving life a peculiar cloak is 
8978. Measvrine WaTER OR OTHER Liquips, H. A. Bonneville, Rue de la 

Chaussee d’ Antin, Paris.— Dated 16th November, 1875. 

The apparatus ists in the bination of a driving piston, working 
in a cylinder or pump-barrel under the action of liquid, and of two double 
rod-valves moving alternately in the inlet and outlet pipes, 

4013. Privtinc Presses, W. R. Lake, Southampton-buildings.—Dated 18th 
November, 1875. 

This invention relates to that class of printing presses known as job- 
presses, and consists in a novel construction, combination, and arrange- 
ment of parts which have for their object to greatly simplify the seme, 
improve their operation, increase their capacity, and to improve the same 
generally. 

4026. Piumvers’ Traps, W. R. Lake, Southampton-buildings.—Dated 19th 
Noveinber, 1875. 

This invention is designed for the manufacture of plumbers’ traps of 
lead or other soft metal or of clay or lixe plastic material, the said traps 
being made less and pi d, and hence of better character and 
quality than those hitherto manufactured, and by means of the present 
invention at a very moderate expense. 

1442. Macuinery ror Prerarino ARTIFICIAL Fue, H. Kinsey, Secansea. 
—Dated 20th April, 1875. 

The said invention relates to 'y for the facture of blocks. 
bricks, cubes, or pieces of artificial fuel, clay, or other material capable 
of being moulded and compressed. The said invention consists in various 
improvements relating partly to machines which have a rotating wheel 
or table arranged either vertically or horizontally and provided with 
moulds into which the fuel, clay, or other material is first fed, 
then compressed, and then discharged, the said table having intermit- 
tent rotary motion whereby all of the moulds are brought successively 
into the proper positions to permit the proper performance of those 
various operations. 

1672. Removixe rrom Sewers AND DEALING WITH DELETERIOUS GasEs, 
J. Whitley, Roundhay.—Dated 5th May, 1875. 

This invention relates to exhausting and purifying the deleterious gases 
in sewers by the eee of heat ina shaft in proximity to a trunk 
sewer, a series of Bunsen’s burners or other mode of caloric force bein; 
arranged so as to heat the entire area of the shaft. The gases are cmal 
to flow tothe centre of heat, and in their passage through the flames 
become purified. 


1854. Prorevcine Seam Sups, H. A. Bonneville, Paris. —Dated th May, 
1875. 
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75. 
The invention consists in propelling ships by means of four sculls 
placed two on cach side of the vessel, or two butterfly-shaped fins on 
each side of the fore part of the vessel, and of two fish-tail shaped blades 
on each side of the stern of the vessel, all these contrivances worked 
either together or separately by means of rods connected with the draw- 
ing shafts of the steam engine. 
1857. Measvurino THE Fiow or Liquins, A. Tylor, Newgate-street.—Dated 
20th May, 1875. 

Constructing hydrants and apparatus fer controlling and arresting the 
supply of liquids and fluids, sv as to be easily accessible for examination and 
repair, and so as to prevent escape and waste of the same whilst being 
repaired, and applying means for preventing, as far as possible, dirt or 
grit from getting into the — parts. Arranging apparatus for 
measuring and recording the flow of liquids and fluids so as to employ a 
larger meter in conjunction with a small one in order that the quantity 
passing through the large meter, which would be too small for an ordi- 
nary large meter of that kind to record, may by passing through the 
smaller meter be measured and recorded, which is facilitated and enabled 
to be done by the employment of the alternating or adjustable valves. 
Using “‘tonghened glass” for all or any parts of the above apparatus. 
1858. Trucks ror Carrie, A. H. Beavan, Leadenhall-street.—Dated 20th 

May, 1875. 

This provisional specification describes placing along each side of the 
truck a flexible band or bands for supporting the beasts if they are 
thrown towards the sides. Between each east is a — partition of 
flexible planking. A water trough is also described having a perforated 
floating partition to prevent the water from being jerked out. 

1859. Borries, W. Netherwood and B. Shaw, Hudderafleld.—Dated 20th 
May, 1875. 

This consists in constructing on the neck of the bottle, either inside or 
ontside as most desirable, flanges or rims inclined or in steps, and the 
stopper formed with a flange and a ring of india-rubber or other suitable 
flexible substance placed thereon, to be against the bottle neck 
by another part which isin form of a cap furnished with one or more 
lugs capable of taking under the flanges or rims. 

1861. Strurrine Stoois, L. Leproust and J. M. M. Clair, Paris.—Dated 
21st May, 1875. 

The apparatus herein referred to is a press with double fly-wheels, and 
consisting of a frame of leable iron resting on a base or table 
mounted on feet or uprights at an elevation suitable for conducting the 
operation readily and without fatigue. In the centre of the cross head 
or beam of the frame is a screw guide through which the Ley | screw 
| mange and at the summit of which latter is a fly-wheel for directing 

ts up and down movements, whilst at its lower extremity is a 
pressing plate. Within the frame of the _—— and on the pressing screw 
is a movable cylinder with an internal hollow screw of the same thread 
as that of the pressing screw on which it works; the upper portion of this 
cylinder is furnished with a second fly wheel, the director of its move- 
ments ; and at itslower end isarammer. Guides are arranged onthe frames 
to direct the course of the screw presser and rammer in the operation of 
stuffing the stool, the external casing or cover of which latteris kept properly 
distended by aid of a jointed cylindrical frame or mould whose dimen- 
sions are capable of regulation by means of a joint and external fastenings. 
The case or envelope of the stool to be stuffed is placed at the bottom of 
the mould, and when filled the mould is withdrawn by attaching a chain 
which is fixed on each side of the cylinder to two hooks placed above on 
the guides before mentioned, and on turning the inner fly wheel the 
=e is released ; the stool then merely requires the bottom covering 
with any suitable material. 

1863. Printinc Puorocrapus, J. L. Sabunjie, Manchester.—Dated 21st 
May, 1875. 

This inventlon relates to photographic printing frames. Metal frames 
fitted with glass are provided with ro “7 my which when closed 
press the paper upon the photograph to copied, or the clasps are used 
without the metal frame. 

1864. SutpHatres or Sopa anp Porasn, W. Jones and J. Walsh, 

Middlesbrough.—Dated 21st May, 1875. 

According to this provisional specification, the charge of chlorides, &c., 
is put into a flat-bottomed circular metal pan, which forms the of a 
furnace, and on this pan the sulphates are d posed and calcined until 
they are finishe at one operation. Above the bed are blades for stirring 
the charge. 

1866. RecvLatinc Toe Power or a Locomotive Excine, L. Kleinen, 
Euston-road.—Dated 21st May, 1875. 

This newly invented machine or apparatus is designed to indicate on a 
dial the number of revolutions of the driving wheels of a locomotive 
engine to be made by the engineer or driver for every minute on a 
journey. The apparatus can be wound up by an official at any station, 
and regulates the number of revolutions of the driving wheels requir 
and allowed for each minute, and if this rate of speed is exceeded sto 
the steam, causing the engine to move more slowly, until the engineer by 
lifting the balance weight sets the engine again in motion, thereby pre- 











venting the engineer from 
affording to passengers and 
collision almost impossible. 
1868. Woot, J. Behrens, Bradford.—Dated 21st May, 1875. 
This invention consists in submitting wool, either in the raw or in an 
factured or factured condition, to the action of chlorine 
until the shrinking, curling, or felting properties possessed by wool in 
its natural condition shall have been destroyed or modified. 


1869. Srorrers, N. Thompson, Brooklyn, New York.—Dated 21st May, 


at a greater speed than is necessary, 
a great degree of safety by rendering a 





1875. 

The invention consists in the employment of a cap or cover to pass over 
the end or neck of the article to be stopped, which cover is by means ef 
studs and inclines caused to compress a ring of india-rubber on the out- 
side of the neck of the bottle and bring a disc of cork in contact with the 
mouth thereof. 

1870. Sevr-actino Vatves, RK. H. Hughes, Hatton Garden.—Dated 21st 
May, 1875. 

For this purpose in the lower part of the cistern a valve seat is placed ; 
and empl x din ti with this is a valve which has a tendency by 
its own weight to fa.l away from its seat ; and connected to such valve 
by means of a chain is a float which acts to close the valve. 

1871. Sewixc Macutyes, J. G. Weir, Carlisle-street, Soho-square.—Dated 
2lst May, 1875. 

The said invention relates to various improvements which are designed 
to simplify the construction of sewing machines, to reduce the cost of 
their manufacture, and to increase their efficiency and durability, and to 
render them more easy of operation and adjustment. One part of the 
said invention relates to improved mechanism ; another part relates to 
the peculiar construction and arrangement of the presser bur ; another 
part relates to the construction of the needle bar or the means for secur- 
ing the needle to the same. 

1873. OrNaMeENTATION OF Skirts, E. Lamprell, Cannon-street.—Dated 21st 
May, 1875. 

The chief object of this invention is to produce a novel and effective 
ornamentation upon skirts composed of seamless felts and Melton cloths. 
A band of mate: of somewhat similar colour is laid upon the ground 
fabric and fastened thereto by a line of stitching so as to form a certain 
pattern, and the remainder is then cut away. 

1874. Reoisrerinc Fares, H. 7. Davis, New Cross.—Dated 21st May, 
1875. 


This consists of a flat circular box or case divided by a centre plate into 
an upper and lower compartment, the back opening on hinges and the 
front ohn a circular opening covered or fitted with glass. Upon the 
upper side of the centre plate and pivoted thereon are levers ; on one end 
of said levers and within the box a figure denoting the value of the fare 
is placed, and the other ena of the levers extends through slots in the cir- 
cular case. Within the box and actuated by said levers are ratchet wheels 
and catches, upon the under side of which are dials or figures which show 
through perforations in the centre plate and indicate the number of 
fares. A bell is also fixed within the box, and a hammer is actuated 
to strike the bell simultaneously with the actuating of the projecting 
levers. 

1875. Imerovep Pristine Macuine, D. Lane, Strand.—Dated 22nd May, 
1875. 

This relates to an improved machine somewhat resembling the rotary 
printing machines. The type is locked on a body having any requisite 
number of flat sides, called a flat-sided cylinder, which revolves on an 
axis. Another cylinder having wi ual in number to the fiat sides 
of the flat-sided cylinder is made to revolve against the same. The 
winged cylinder has a blanket fastened upon it; and the paper, fed trom 
a reel or in sheets, comes continuously between the flat sides and wings, 
and is printed. Another winged cylinder is employed for printing the 
second side of the paper. By these means the placing of the type on a 
curve is obviated. 

1876. Covers ror Tea-pors, L. Mariotti, Etruria, Stafford.—Dated 22nd 
May, 1875. 

The cover has formed in it angular slots adapted to pass over studs or 
projections formed on the interior of the neck or upper part of the tea- 
pot, and the cover is secured as required by turning it in a horizontal 
plane and thereby causing the studs or projections to pass into the hori- 
zontal part of the slots. 

1877. Sea Watts, €. Mather, Salford, and E. Heywood, Manchester.-- 
Doted 22nd May, 1875. 

In performing this invention the inventors prepare a curved or sloping 
foundation of stone and cement ; and above this they erect a curved 
shield of iron, stone, or other material, which at the top is bent towards 
the sca or river, in such wise that the waves after striking the walls or 
embankment are caused to recoil instead of breaking over the said wall 
or embankment and then over the adjacent land. 

1878. Jacquarp Macuines, J. Bailey, Fairfield, Manchester.—Dated 22nd 
ay, 5. 

This invention consists in making jacquard cards of thin double sheets 
of steel or other metal, which are perforated with the full number of 
holes required ; in order to close the holes that are not ——— to be left 
open, the inventor employs narrow strips of metal in which the desired 
holes are punched; ani these narrow strips are introduced between the 
double sheet Another part of the invention consists in ae 
cumber boards of jacquard machines of glass, earthenware, or g 
me 
1879. Sarety Vatves, W. Lockwood, Sheffield.—Dated 22nd May, 1875. 

The principal novelty of the improvements constituting the invention 

ists—First, in bining within any suitable chest or casing s valve 
(a) for the a of steam at over-pressure, weighted by a flat conical 
spring having direct action with a valve (+) for the escape of steam at low 
water, weigh by a bal d (float-and-weight) lever a within 
the boiler ; and Secondly, in combining within any suitable chest or 
casing the valves (a) and (+) with a third valve (c) for the escape of steam 
at over-pressure, weighted by a dead weight. 
1880. Dxrssino Stone, W. Young, Vulcan Foundry, Ayr.—Dated 22nd 

May, 1875. 

This invention relates to stone dressing machinery of the kind in 
which two blocks of stone are made to act oneach other by being fixed 
on separate carriers, each of which is moved by parallel crank ts asa 
coupling rod is by the eranks of coupled locomotive wheels. The inven- 
tion consists in making the slide, saddle, or carriage on which each stone 
is fixed, adjustable transversely for the —- of putting the two 
one in working contact ; and of moving the stones closer together as 
the dressing operation p 4 
1881. Popp.ine Iron, W. Middleton, Leeds.—Dated 22nd May, 1875. 

There is a retort between puddling and heating furnace for receiving 
cast metal preparatory to its being melted. For refining, a blast is intro- 
duced into the retort. 


1886. Breweries anp Distittertes, A. B. Walker, Gateacre Grange, 
Liverpool.—Dated 22nd May, 1875. 

The main object of this invention sists in the adaptation of a series 
of machinery constructed by preference on the principle of the archi- 
median screw and arranged to perform the various functions, heating, 
cooling, boiling, evaporating, att ting, fermenting, mashing, dis- 

ng, drying, roasting; and also to appertai to the 
processes of sugar refining, salt and alum evaporation, paper making, and 
the treatment of meas plastic substances, chemical processes, and also 
to the making of bi , confectionery, and like substances. Subsidiary 
arrangements are described for the adaptation of the invention to various 
purposes. 
1887. Casxs, A. B. Walker, Gateacre Grange, Liverpool.—Dated 22nd 

May, 1875. 

These improvements mainly consist in the construction of the 
above-nam articles of a composite material, consisting of wood and 
of iron veneered with copper, brass, or other metals, and providin; 
an imperishable and incorrodible vessel for storage of spirits, oils, an 
other liquids. 


1888. Ammontacat Sats, A. M. Clark, Chancery-lane.—Dated 22nd May, 
1875. 


The invention ists in the facture of cyanides and alkaline 
anates, by means of the nitrogen of the air, and afterwards decomposing 
eir cyanogen in a — ) sgountioms in order to convert the nitrogen 
into ammonia, which then needs only to be fixed by means of acids and 
crystallised. 
wee. Pistox Packinas, A. M. Clark, Chancery-lane.—Dated 22nd May, 
1875. 


75. 
The k consists of a strip of leather, india-rubber, or other 
ma in a circumferential groove with a space at the back to which the 
fluid in the cylinder is admitted to press on and keep the packing tight. 
For s' ylinders, the packing ‘ists of a metallic ring with a strip 
of leather or india-rubber at back, both fitted in a groove te which the 
steam is admitted to keep the packing tight as before. 
1890. Corrine or Dresstno Stone, &c., A. Duntop, Glasgow, and W. Ree, 
Stonehouse.— Dated 24th May, 1875. 

The features of novelty which constitute this invention are the im- 
proved cutting or dressing tools, and tool holders, and the arrangement 
and construction ef certain parts of coal-cutting machines in which such 
tools and tool holders are employed. 

1891. Purtrication or Gas, C. Woodall, Vauchall, Surrey, and T. Wills, 
Brixton.— Dated 24th May, 1875. 

This invention relates to a method of and apparatus for the better 

a of gas from ammonia, carbonic acid, sulphuretted hydrogen, 
isulphide of carbon, and their 1 in lished b’ e 
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injection into certain washers or scrubbers or system of washers or 








scrubbers either of the ordi or some special form of a combined jet or 
jets of steam and water, or of steam and ammoniacal liquor purified or 
not, orof sulphide o ium specially prepared, or of some other liquid 
purifying agent calculated to remove any or all of the above-men 
compounds. The use of water, purified ammoniacal liquor, or sulphide of 
ammonium is not new; but the application of these liquids through the 
intervention ofacompound - or jets consisting of one tube inserted within 
another, the outer one being used for the delivery of the liquid and the 
inner one for the injection of the steam, whereby the gas is subjected to a 
ffectual hing, is new; as is also the use of crude ammoniacal liquor 
by means of the said jet or jets for the removal of sulphur compounds 
from gas which has been previously freed from carbonic acid. 
1892. Furnace Bars, M. H. Smith, Halifax.—Dated 24th May, 1875. 

The lower portion of the grate bars are of ordinary form, the fire surface 
consisting of a series of short columns (by preference of hexagonal form), 
the upper portion of each column being concave or hollowed for the 
reception of dust or fine ashes, which prevent the adhesion of clinkers ; 
the columns on the next or adjacent bar will have a slightly different 
relative position, so that the columns on one bar are within or opposite 
the space between the two columns on the next nearest bar. 

18938. Corrine Woon, 7. Newcombe and T, H. Newcombe, Old Kent-road,— 
Dated 24th May, 1875. 

This invention relates to improved arrangements of machinery for 
cutting, splitting, or slicing wood, more especially cutting firewood or 
into short lengths for lighting fires. According to the First part of these 
improvements, knives or cutters are formed or mounted upon one or 
both ends of an oscillating lever which may be moved to and fro by 
means of an cccentric or crank pin acting in a slot or recess formed in 
the lever or by other mechanical means. The wood to be cut is fed into a 
position to have successive slices cut therefrom as the knife or cutter 
moves past the opening oon which it is fed. According to another 
part of these improvements, the cutters are formed or mounted upon a 
revolving disc, the wood to be cut being fed through openings or hoppers 
formed in or upon a fixed plate or surface, 

1894. Skimmine Beer, B£. Savill, Stratford.—Dated 2th May, 1875. 

This provisional specification describes apparatus by means of which 
the skimming of barm or yeast from beer or other iiquor is effected 
mechanically instead of by hand skimmers as has hitherto been the 
practice. e skimmer extends from end to end of the back or square, 
and its height is adjustable. It is moved gradually from the far to the 
near aide of the square, bringing the yeast with it to the parachute ; it 
is then lifted clear of the liquor, and returned to the far side, when it 
again descends to its first position ready for the next forward or skim- 
ming movement. 

1895. Porirication or Gas, F. C. Hills, Deptford.—Dated 24th May, 
1875. 

The invention consists in separating the sulphuretted hydrogen gas 
from the carbonic acid gas driven off from gas liquor while it is being 
purified by the processes protected by letters patent, Nos. 1369, a.p. 1868, 
and 934, a.p. 1874, and utilising such sulphuretted hydrogen gas to form 

Iphid jum which may be used for purifying gus from bi- 
sulphide of carbon. The sulphuretted hydrogen may be used to 
form other sulphides, some of which (¢.g. sulphide of calcium) are also 
useful for purifying gas from bi-sulphide of carbon. Sulphide of 
ammonium may also be made by passing the sulphuretted hydrogen and 
carbonic acid gases driven off from the gas liquor as aforesaid through 
scrubbers down which gas liquor is caused to pass. 

1896. Sewrnc Macuines, W. 2. Lake, Southampton-buildings.—Dated Mth 
May, 1875. 

One object of this invention is to | yen apparatus for sewin 
machines which may be attached in lieu of the ordinary presser foot, an 
used either for plain sewing or for ruffling. The said invention has also 
the further object of providing a sewing machine attachment, which 
being combined with a cording device, may be used for cording either 
upon a plain or ruffled seam. 


1897. Cootine Air, J. G. Willans, St. Stephen's-crescent, Paddington.— 
Dated 24th May, 1875. 

This invention relates to the compression of air by and in the presence 
of water, whereby it will, while undergoing compression, be robbed of a 
great part of its intent heat, and in consequence will on its liberation be 
applicable for cooling and ventilating. Also toapparatus for refrigerating 
and freezing, which consists of a box or casing lined with some slow 
conductor of heat, and containing a number of shallow trays made of 
good conducting metal, preferably copper or galvanised iren, supported 
sane above the other, with spaces between them for the passage of air. 
The trays rest at their sides upon projections or ledges on endless chains 
or bands which are placed one at either side of the interior of the casing, 
and are supported on rollers at its top and bottom. The rollers at the 
top of the casing are geared together so that the bands may be moved 
simultaneously, and the trays kept perfectly level. Cold air is caused 
to enter at the bottom of the casing below the bottom tray and passes 
unde: and over every tray in succession, and finally escapes at the top. 
For producing ice the trays are filled with water toa depth of about 
lpi. 

1900. ArtirictaL Fuet, F. Geary, Great Wincheaster-street-buildings.— 
Dated 24th May, 1875. 

The main object or intent of this invention is to manufacture artificial 
fuel from small coal, coke, or other carbonaceous substances by mixing 
same with any suitable form of magnesia, and subsequently treating the 
same to form compact blocks. 

1901. Sicnaiine on Rattways, J. Seymour, Brentford-road.—Dated 24th 
May, 1875. 

The Soventer places the rockets on the roof of the carriages in such 
manner that they can be exploded by pulling a cord or trigger, the 
rocket being thrown over the head of the engine driver, stoker, or 
guards, the whistling, the light and explosion, if necessary, calling their 
attention. 

1903. Rarcuet Daitiinc Braces, H. J. H. King, Naileworth.—Dated 
25th May, 1875. 

The improved apparatus consists, according to one modification, of a 
pillar or trunk on which there is fixed ajustably an arm to bear on an’ 
support the outer end of the drilling or other tool. The pillar or trunk 
has formed on or attached to it a slightly concave base fitted with a ring 
of rubber to form an airtight joint between the base and the surface of a 
metal plate or other object upon which the tool is to operate; and a 
partial vacuum being formed under the base, the external atmospheric 
pressure holds the apparatus securely against the plate or other surface. 


1904. Pires ror Smoxine, L. Maas, Monkwell-street.—Dated 25th May, 


1875. 

The plug is dispensed with. A cork or similar lining is fitted in the 
bow! to a certain height. An inner bowl screws into t outer or lined 
bowl. 

1905. Smoorn anv Bricut Cast Iron, W. B. Gedge, Wellington-street.— 
Dated 25th May, 1875. 

This invention consists in the manufacture of smooth and bright 
castings by the substitution of tar in lieu of the pulverised coal or 
founder’s blacking hitherto used in combination with green-sand for 
making iron castings. 

1906. Rorary Enoines, W. L. Morgan, Stockton-on-Tees.—Dated 25th 
May, 1875. 

A cylindrical piston is provided with two wae on its periphery, 
one on each side of the central axis or shaft, and which work in a greove 
formed for their reception in the interior of a cylinder in which the 
piston is placed. The cylinder is provided with two inlet pipes and an 
exhaust pipe, with suitable valves for the regulation of the ingress and 
egress of the steam. The steam which is admitted into the cylinder 
impinges upon the races of the projections on the piston, and causes the 
latter to rotate. 

1907. Scarrotpina, J. Yeadon, Idle, Leeds.— Dated 25th May, 1875. 

A bracket with a saddle and clip or collar gripping a scaffold pole or to 
suit the exterior of achimney. Blocks may be employed therewith for 
hoisting. 

1908. Evevatine Sacks, G. Sinkwell and B. H. Tooley, Dunstable.—Dated 
26th May, 1875. 

Hoisting frame or barrow has bearings working in guides, and is tilted 
by coming in contact wlth an appliance on the framing of apparatus 
which is portable ; there is a frame for carrying the empty sacks. 

1909. CuLorine, H. Deacon, Widnes.—Dated 25th May, 1875. 

The essential feature of this invention consists in the employment for 
the uction of chlorine by what is known as Deacon’s process, of a 
mixture of compounds of copper in conjunction with salts or compounds 
of magnesia, the same being employed either in conjunction with porous 

bst. impregnated with the same, or with magnesite, or with other 
solid ds of or with ds of ia, or with 


o 5S Pr Se 
compounds containing magnesia. Or instead of employing salts or 
pounds of magnesia in conjunction with salts or compounds of copper, 
as before referred to, salts of barium or other el ts of like chemi 
action may be substituted. 
1924. Removine PHosrHorvus From Iron Ones, G. Velge, Lidge, Belgium. 
—Dated 26th May, 1875. 

This invention consists in mixing with the phosphorus ores or the slag 
or scoria a quantity of alkaline bases or salts. This mixture being 
brought to a red heat, a phosphate is formed soluble in water or in water 
slightly acidulated, und the phosphorus may be separated from the iron 
by washing. 

1925. Hoistixe Apparatus, A. V. Newton, Chancery-lune.—Dated 26th 
May, 1875. 

This invention relates to certain improvements in hoisting machines 

or apparatus in which a cage or platform is raised or lowered within a 
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istway for the purpose of transporting passengers or goods from any 
neieewey js story v y building to another, or for other raising aud lower- 
ing purposes ; and consists in means for insuring the safer working of 
phe yaaa " Tyne.—Dated 26th May, 1875 

- Furnaces, R. Dunn, Wylam-oa-Tyne.—Dated 26th May, 1819. 
sae ae relates more particularly to that description of furnaces 
for which letters patent were granted to Robert Dunn, dated July 16th, 
1862, No. 2042, and consists of certain improvements in the construction 
and arrangement of the fire-bars and the parts connected therewith, 
whereby smoke is more effectually prevented and greater weap Aw 
the consumption of fuel is ebtained. This invention is chiefly adap’ 
for the furnaces of locomotive engines, but it is also applicable te other 
descriptions of furnaces, 

1927. Stream Enaiyes, J. H. Johnson, Lincoln's-inn-fields,—Dated 26th May, 
5. 

Tite tevention relates to compound steam engines to be employed for 
stationary, locomotive, portable, and marine purposes, and consists in 
the employment, of two steam cylinders in combination with one or more 
auxiliary cylinders, by preference arranged ina line therewith, into 
which the steam from the steam cylinders exhausts alternately. 

. Souirarnes, 7. W. Greaves, Birmingham,—Dated 26th May, 1875. 
1 inventor first provides a suitable back-plate, which has fixed in its 
contre a pillar of the required height, and which is so pointed and cut 
away at its top as to form acatch into which the slide of the top part 
takes, a8 hereinafter explained. Around this pillar he places a tube of 
suitable size to admit the tube attached to the upper part of the article. 
The top part of the solitaire he makes in the following manner :—He first 
provides a plate having a hole in ita centre, at the back of which he 
secures a tube which fits the outside of the first-mentioned pillar and the 
inside of the tube, which are attached to the back part of the said article 
firstly described. He next cuts two slots in the said plate, through 
which two arms of the slide are passed, and these are so bent over as to 
form clips, so as to hold the said slide in position. The said slide is 
pressed into its normal position by means of a suitable spring. 

1930. Fivisuise Tareaps, 7. Forster, India-rubber Works, Streathawn.— 
Dated 26th May, 1875. . 

The improvement consists in treating the threads with raffine, 
stearine, spermacetti, wax, tar, or bitumen, dissolved in any of the un- 
oxidisable solvents of such matters, by preference benzole, coal oil, bisul- 
phide of carbon, or ammonia. The threads, after being saturated in such 





mixtures and dried, may be finisned by friction in the ordinary manner | 


and as is well understood. The object of treating the threads in the 
above manner is to make such threads more easily workable either in 
sewing machines or with hand sewing. 
1931. Brake anv SIGNALLING Apparatus, Captain 0. G. Bolitho, Penal- 
rerne, Penzance,— Dated 26th May, 1875. 

The specification describes various means of working railway brakes by 
pressure or vacuum ; also couplings for the pressure or vacuum pipes ; 
also means of maintaining vacuum in the pipes ; also where the pressure 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


In South Staffordshire matters have been steadily assuming a 
decidedly grave aspect, not the result of financial troubles, but the 
result of certain agencies of nature from which this country and 
others have been lately suffering with unparalleledseverity. Theugh 
I have known all that has been going on, yet I have not felt it my 
duty to hamper the operations of men whose province it isspecially to 
deal with such matters hereabouts; but the question has now reached 
a critical juncture, and the authorities themselves are not shrinking 
from making known its gravity. On the contrary, they are widely 
proclaiming it. In a word, then, the coal and iron intereste of the 
whole of the Staffordshire district are threatened with an almost 
total stoppage by the rapidity with which water is spreading itself 
throughout the mines, and it is stealthily -rising, notwithstanding 
all the efforts which the Mines Drainage Commissioners have yet 
been able to put forth. It will not be too much to say that durin; 
the last few weeks many pits in what is known as the Tipton an 
the Bilston districts have been quite stopped ; and these districts 
represent the bulk of the iron-making area of the South Stafford- 
shire coal basin. Perhaps the question most presses in the Bilston 
district. The surface operations of the commissioners were pushed 
forward with couenemieliae alacrity during the dry season, but it 
unfortunately happened that the commissioners could not get 
possession of the outfall earlier than some three weeks ago. The 
outfall is the Bentley Mill. If this impediment had not existed, 
probably the underground embarrassment would have been less 
severe. The commissioners at first thought that they should 
be able to deal with the water in the Bilston district by sub- 
sidising two engines. These, however, proved altogether incapable 
of the work which the heavy rains of July and November threw 
upon them, and two more had to be subsidised. Nor are these 
enough ; it is requisite that four more should be kept constantly 
| going. All this cannot be done with a rate equivalent to 3d. a ton 
on all minerals won, and which was levied last summer to cover a 

twelvemonth up to August next. The local arbitrator, who, as I 
| told you last week, was consulted by the commissioners, has advised 
| that they cannot at present borrow money. In this dilemma the 

issi 1 1 it well to appeal to the colliery owners for 








| c] 
or vacuum is used for working a passengers’ signal an arrangement for | voluntary contributions. From those in the Bilston district £120 a 


allowing the signal to be sounded without applying the brakes. 
1982. Liquip Mertens, B. J. B. Mulls, Southampton-buildings —Dated 26th 
ty, 1875. 

The invention relates to that class of liquid meters in which a screw is 
employed as the measuring means, and consists principally in the 
arrangement of the various parts whereby the meter is cheapened and 
improved. 


1933. Suirs’ Boats, D. Nicoll, Clement's-inn, Strand.—Dated 26th May, | 
1875. 


First, constructing the interior linings and fittings of ships and boats 
of planks or slabs of cane secured with wire and protected by a carbon 
compound composed of soot or other carbonaceous matter mixed with 
caoutchouc and called “‘ nicolline.” These linings and fittings may then 
be used as life rafts if required. Secondly, coating or coating ship's bot- 
toms with the carbon compound called nicolline to prevent oxidation and 
incrustation. Thirdly, preserving metal, wood, and other substances 


from oxidation, dry rot, &c., by applying thereto the above-named com- | 


pound called nicolline. 
1934. Manvuracrurina ArtiriciaL Fouiacr or Vutcanisep  INpIA- 
nopBer, A. Browne, Southampton-buildings.—Dated 26th May, 1875. 
The feature of novelty of this invention consists in stamping a large 
number of artificial foliage of vulcanised india-rubber at a time, by plac- 
ing in a hollow eylinder (the interior of which is made to form the outline 
of a leaf) alternate layers of thin metallic plates made to the shape and 
having the veins of a leaf, and india-rubber sheets cut out to the shape 
of leaves. When the cylinder is full, the whole is compressed by means 
of dies introduced at each end of the cylinder and pressed by screws. 
1935. Hanp Inons, W. Benton, West Browich.—Dated 27th May, 1875. 
The inventor casts the upper or body portions of irons and their han- 
dies in the usual manner, but forms a projection on its lower side, which 
projection has a groove formed longitudinally round it. He then places 
the iron again in the sand, having first moulded the face from a suitable 
pattern, and then pours molten brass, which forms the face of the iron, 
and the molten metal running into the groove which is formed around 
the said projection securely holds the brass face to the body or upper 
part of the iron. 
19386. Cuarr-currina Macuines, W. 
Leicester.— Dated 27th May, 1875. 


Audinwood, Castle Donagton, 


The main axle of the cutting machine carries vanes, which drive the dust 

and refuse through the screen, and carries the cut stuff to the outlet ; 

there isa spring door which lets out the cut stuff when the machine 

chokes. 

1938. IxsuLatinc Comrounps, F. Field, Upper Marsh, Lambeth, and 
R. Talling, Loatwithiel.—Dated 27th May, 1875. 

This invention relates to insulating compounds prepared by the mix- 
ture of ozokerit, or the residue obtained from the distillation thereof with 
india-rubber, gutta-percha, and other insulating materials, as described 
in Matthiessen's specification, No. 3778 of 1869. According to the present 
invention, instead of incorporating the ingredients by the application of 
heat, as described in the said specification, whereby the resulting com- 
pound is rendered brittle, the ingredients are incorporated cither by dis- 
solving them by means of solvents, such as coal tar naphtha, and then 
mixing them together, or by masticating them tcgether by any known 
mechanical means. 

1948. Gas, W. L. Copp and C. White, Watchet, Somerset.—Dated 27th May, 
1875. 

A pay yew cone A pipe, bye-pass, or thoroughfare leads from the dip 

pipe to the hydraulic main, to obviate pressure on the retort. A stop 

cock prevents back flow. It 1s connec’ with counterbalance bell crank, 


closes the gas way. 
—. Burton, €. Besancon, Boulevard de Strasbourg, Paris.—Dated 2th 
May, 1875. 

The button consists of 1 the head, 2 the shank, and 3 the socket. The 
shank is T-shaped at the top, and the top of the T passes through a slit 
formed in the bottom of the head, and on being turned a quarter round 
its ends fit into holes formed for them therein. The socket fits over the 
shank, and at the bottom isa small spiral spring, the pressure of which, 
when the button is in use, keeps the shank fastened in the head. 

—. Tur TREATMENT OF Excreta, J. J. Coleman, Glasgow.— Dated 28th 
‘ay, 1875. 

The feature of novelty which constitutes this invention is, treating the 
excreta by mineral oilworks’ spent shale, in the manner set forth. 

1960. Apvertisino, /. J. Herbert, Charterhouse-buildings, Loudon.—Dated 
28th May, 1875. 

For this purpose it is proposed to provide at the base or sides of fixed 
looking-glasses a series of poceeted which may be either fixed or 
movable to contain cards or other advertising means, whilst their fronts 
are arranged to exhibit similar adverti ts or annou ts 
1971. Maut, B. Kunkler, Lenthurg, Switzerland.—Dated 20th May, 1875. 

This invention describes a method of malting grain in wagons in which 
the wetted grain is placed ; the grain in the wagons in then subjected to 
currents of air during the germination, and when that is fimished the 
wagons are placed in kilns to dry. 

1986. Fasreninc Tires on Wuke.s, D. Drummond, Cowlairs House, 
Lanark,—Dated 31st May, 1875. 

In carrying out the invention, the rim of the wheel frame is formed 
with a projecting rib on its outer side, which rib fits a groove formed in 
the inner face of a flange extending inwards from the 2orresponding part 
of the tire. The inner sides of the rim and tire are formed each with a 
cylindrical groove, and into the two grooves are fitted cylindrical flanges, 
formed on the inner and outer parts of an otherwise flat ring, which acts 
48 an annular clip clamping the tire to the wheel frame. 











Sourn Kensincron Musrum.—vVisitors during the week ending 


Dec. 4th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 6834; mereantile marine and other 
collections, 569, On Wednesday, Thursday, and Friday (admis- 


sion 6d.) from 10 a.m. to 4 p.m., Musewn 1797; mercantile 
marine and other collections, 46. Total, 9246. Average of 
Corresponding week in former years, 9642. Total, from the 
opening of the Museum, 14,700,026. Patent Office Museum, 

. ‘Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,308,480. 


| the meeting of Wednesday 


| week for 30 weeks was declared to be necessary if the district is to 
be saved, With the view of getting offers of this amount the 
commissioners called a meeting of the Bilston district proprietors, 
and it was heldin Wolverhampton on Wednesday afternoon. 
real condition of things was plainly set before the 70 persons who 
| attended. Messrs. Groucutt, of Bilston, and Mr. J. W. Sparrow, 
of Stow Heath, showed that they had for some time past been 
| working their pumps to prevent the threatened calamity, though 
at an enormous cost, a cost which they were not pre l further 
| to continue. They were, however, ready to pay half the cost of 
working the engines, and also to pay their own rates, if the com- 
| missioners would be answerable for the other proportion of the 
expense, These engines and two others it was thought would be 
sufficient to tide over the difficulty until August next, when a 
heavier rate can be imposed all round. Mr. J. W. Sparrow 
asserted, and there was nv one willing to contradict him, that if he 
should stop his engine for a month, the whole Bilston district 
| would be drowned out, and all the engines therein could not draw 
off the water ina year. Mr. Daniel Groucutt showed that if the 
Bilston district should be drowned out, nothing could save the 
Tipton district also. Already the new mine seam is in some places 
buried 8ft. in water; indeed, unless the requisite — and 
vigorous action is taken, there will be no minerals in the whole of 
the old South Staffordshire district available for purposes of money 
which lie further from the surface than 30 yards. 
The quantity of coal to be gotten at so small a depth is com- 
paratively insignificant. Beyond fully proclaiming the jeopardy 


|in which the district is now placed, it cannot be said that 


served a ve im t end, 
inasmuch as the subscriptions promised did not amount to half the 
sum required. The danger may not be so imminent as it was, 
verhaps, before the meeting was held ; but it is not yet removed. 

here are men who urge that to bring colliery owners who ought 


| to subscribe to something like a due sense of their responsibilit 
The inventor attaches a chaff cutting machine to a thrashing machine. | . 8 y 


the best thing would be to let the water overflow. The advice, 
however, is, I think, hardly likely to be taken ; and I cannot bring 
myself to believe that so disastrous an issue can be permitted. 
Nevertheless, I must repeat that we are in a very critical condition. 

As might have been expected, such a state of affairs proved 
detrimental to business as well in Birmingham to-day as in 
Wolvorhampton yesterday. 

Plenty of merchant bars were on the Birmingham ‘Change to- 
day—Thursday— bought at as low as £8 and £8 5s., though it was 
stoutly maintained thatat these no profits could be realised. 
From these figures up to £10 12s, 6d., varied quotatiens prevailed 
for bars, all depending upon the quality; £11 5s. and £11 15s. were 
asked for sheets, but some makers were not altogether indisposed 
to accept orders at £11 asthe minimum. Boiler plates of a good 
quality were said to be in steady demand for the London and the 





| leading provincial markets, and though the quotations of Middles- 


brough firms for girder plates and angles are very low, yet some 
makers here of that class of iron reported themselves as fairly situ- 


| ated, and with favourable pros; $ 
and thus the passage is regulated. When the branch is open the chain is | P 


secured to the cross-bar of the mouthpiece ; when released, the crank | 


Pig Ban: was ot ~ = hen to ry ~ for common _ 
age ities, at . for foun igs of the same grade, and at 
£4 1s. to £4 15s. for all mine, and & for cold air pigs. 

The sudden withdrawal of 300 tons of South Staffordshire pig 
iron a week from the consuming market, which has arisen out of 


| the stoppage of the Parkfield furnaces, continues to operate favour- 
| ably for the interests of the Cleveland pig makers, who are still 





| selling in this neighbourhood, alike for immediate delivery, and in 


some instances for a little time forward. Consumers here who had 
been looking to the Parkfield Company to furnish them with the 
proportion of the mixture which they usually take of that class of 
iron, and who were not anticipating the sudcen suspension of sup- 
plies, are consenting to prices for the Cleveland product, which, as 
times go, are satisfactory for the producers ; but, with the likeli- 
hood of the wages of the ironstone getters in Cleveland, and of 
the miners of Durham and Northumberland being reduced, pur- 
chasers in this district are indisposed to make long contracts, the 
impression being that these reductions in cost charges must bring 
about a decline in quotations. 

The Parkfield Estate is set down for sale by auction in January, 
unless it should be previously disposed of. It extends over an area 
of 234 acres; the unworked mines are estimated to tai 
500,000 tons of coal, and 200,000 tons of ironstone ; and upon the 
surface are five blast furnaces with their gas apparatus, together 
with Parkfield House, The mines are now producing in royalties 
about £1000a year ; the Mines Fae Commissioners are paying 
a rental for the pumping engines £260 per annum, and the 
computed annual rental of the houses on the estate is £400, 

Coal is not overabundant; indeed, excepting in such districts as 
Cannock Chase, even forge coal is not bought with freedom. Hence 
10s. to 12s. is stoutly demanded for coal to be used in the forges. 
On the Dudley side, thick coal still realises 18s. for best, 13s. for 
seconds, 12s. for lumps, and 5s. 6d. for engine slack; and the 
inquiry there for the best qualities in particular cannot be well 
kept down. The same remark applies to Cannock Chase. From 
both localities great quantities are going southwards, and to get 
them fairly on to the trunk lines Sundays have to be utilised as 
working days. Last Sunday as many as seven special trains were 
started from Wednesbury, all laden with coal from the Brownhills 
and Cannock Chase districts. 

Ironstone of this district is very dear, considering the great com- 
petition on the part of other districts, Local argillaceous ironstone 
fetches from 19s, to 20s, per statute ton, and there is a good 





inquiry for it. A goodly quantity of hematite, hydrate, North- 
amptonshire and other iron ores continue to be brought into 
South Staffordshire, but nothing like what there was a few 

ago, when there were between 50 and 60 more furnaces in 

t now. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Tue slighly improved feeling in the iron trade of this district, 
which I noticed in my last report, is maintained, and at the Man- 
chester weekly meeting on Tuesday rather more business was done 
with a firm tone in prices. The imprevement, however, is confined to 
pig iron, consumers of which seem to think that prices may pos- 
sibly be higher, and although there is not as yet any buying forward 
to a large extent, there is more disposition to anticipate future 
requirements. In Middlesbrough iron there has been a 
fair amount of buying at an improvement of about 1s, per 
ton upon the prices of the last month, the quotations 
ranging from 58s. 9d. to 59s. per ton for No. 3 foundry to 57s. 9d. 
and 58s. per ton for No. 4 forge delivered in this district, With the 
higher prices ruling for other brands offering in this district local 
makers are placed in a more equal position in the market, and a 
fair number of orders for Lancashire pig iron at late rates have been 
placed within the last week or two, the quotations for delivery in 
the Manchester district ranging from about 61s. per ton for fi to 
62s. 6d. per ton for foundry qualiti The bi enien 
have now, as a rule, with their present limited uctions, suffi- 
cient on hand to see them over the next two or t months, and 
they are not anxious for forward busiuess at existing prices, as the 
margin of profit is not sufficiently large to encourage them blowing 
in any more furnaces just yet. Manufactured iron has not yet been 
effected by the improvement in the raw material and prices con- 
tinue low, with very little demand for any kind of finished iron. 
Indeed, orders are coming foiward so slowly that it is not unlikely 
some of the works will have to be laid off before long if there is 
not an improvement in the demand, and this is scarcely probable 
until after the Christmas holidays. 

The demand for coal for house purposes continues brisk through- 
out Lancashire, and the full prices are firmly maintained. In the 
Manchester district colliery proprietors continue to draw heavily 
upon their stocks, and some classes of coal have now been entirely 
filled up at one or two of the pits. There is no pushing to effect 
sales of good qualities of engine fuel, but the demand for these is 
still only moderate, and slack, which is difficult to move, is accumu- 
lating in stock. From the outside districts there is a good deal of 
pressure for coal, and the railway sidings are becoming blocked 
with empty wagons waiting to be loaded. In the West Lancashire 
districts some of the colliery proprietors are oversold in their best 
seams for the present, although there is no quotable altera- 
tions upon the prices last given. Where new customers press for 
supplies 6d. or so per ton above the list rates is in many cases 

ed for good round coal. Burgy and slack, however, are still 
dull, and in the common sorts, which are very plentiful, there is a 
downward tendency in prices. 

For gas coal there has been a tolerably good demand both on 
account of old contracts and for new business. The recent frost 
has, in some instances, interfered with the regular deliveries to 
works, and this has caused a little extra push for temporary su fies. 
Prices are firm at about 11s. per ton for nuts, to 12s. 6d. and 13s. 
= ton for good screened gas coal at the pit’s mouth in the Wigan 

istrict. 

The shipping trade shows a little improvement, and sellers are 
firm in their quotations for good, round coal, although there 
is still rather a hanging back on the part of buyers for lower rates. 

The coke trade continues very dull, with a weakness in prices. 

The usual monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held at the Clarence Hotel, Man- 
chester, on Tuesday. There was a good attend of bers, 
and the chair was occupied by Mr. Greenwell, but the business 
transacted was of a private character. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been little or no trading change during the week, but 
I hear that in a few instances rather more work is being done in 
the Bessemer departments and the mills. Pig iron has been very 
steady, a good No. 1 foundry pig, the production of reputable local 
furnaces, being quoted at 64s. to 65s. 6d. ; and No. 3, 60s. to Gls. 6d. 
Hematite pig irons remain very steady at the following figures :— 
Maryport hematite, No. 3, 72s. 6d.; No. 4, 72s. 6d.; No. 5, mottled 
and white, 72s. 6d.; Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and 
No. 3, 75s., all with the usual 25 per cent. off for cash. Millom 
Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and No, 3, 75s.; ordi 
No. 3, 72s. 6d.; No. 4, 71s. 6d.; No. 5, 71s. 6d.; mottled, 80s.; and 
white, 80s., on four months’ terms or same allowance as above for 
cash. Some of the Bessemer departments here, as I have already 
stated, ap to be very fairly engaged at present, but it is some 
what doubtful whether the spurt will be continued after the 
Christmas holidays. 

In the plate mills a tolerable amount of work is being turned 
out, mostly on account of the shipbuilders, construction purposes, 
or boiler makers, 

The directors of the Parkgate Iron Company, Limited, in their 
half-yearly report for the period ending September 30th, regret 
the continued depression of the iron trade, and mention that there - 
is a strike at the works in resistance of an attempt to reduce wages 
to an extent similar to that made in the North of England. As 
the company have to compete with the northern makers, it is abso- 
lutely necessary to resist the ble d ds of the men, 
and the directors are convinced that it will be impossible to con- 
duct the operations of the company successfully unless the reduc- 
tion is effected. In April last there occurred a strike at one of 
Earl Fitzwilliam’s pits, which had the effect of throwing the com 
pany upon the market for fuel, and caused them to blow out three 
of their blast furnaces. An interim dividend at the rate of 5 per 
It may be said that the strike has 








cent. per annum is declared. 





since ter ted in a favourable to the views of the 
“re 
petition has been presented in the Chancery Division of the Su- 


preme Court of Judicature byashareholder and creditor of the Charl- 
ton Ironworks Company, Limited, Sheffield, praying that the concern 
may be wound up. The company has been unfortunate from the 
very outset of its career as a “limited.” It was formed by Messrs. 
Cooke and Swinnerton in 1872, the capital being £125,000 in 2500 
shares of £50 each. The vendors guaranteed a dividend at the 
rate of 12} per cent. per annum, for a period of five years; the 
very first year’s working resulted in a loss, and the guaranteed 
dividend had to be paid by the vendors; the second year’s opera- 
tions resulted in a loss of £9390, which was charged against the 
vendors, and no dividend was paid ; in the third year the loss has 
been about £14,000, and it is to avoid any further waste of money 
that the gentleman indicated has presented the petition in Chancery. 
A meeting of the creditors of Messrs. Wallis, Campbell, and Sales, 
lately carrying on business at Tinsley, Sheffield, as steel and iron 
wire manufacturers and as coal and coke merchants, was held at 
Sheffield on Tuesday. The liabilities were shown to be 
£14,495 18s. 10d., and the assets (estimated) £6155. Some of the 
statements made at the meeting were of an extraordinary nature. 
It appeared, for instance, that the concern was started in January, 
1873, with a capital of £1500, but by September, 1875, such losses 
had been sustained, that communications were entered 
into between the firm and some London agents with a view of 
bringing out the concern as a “‘ limited.” This was shortly after- 
wards advertised with a nominal capital of £20,000! The pro- 
ceedings were of an animated nature, the mode of conducting this 
particular part of the business being somewhat freely criticised by 





the creditors, 
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On Monday morning one of the most disastrous explosions ever 
recorded took place at the Swaithe Main Colliery of Messrs. 
Mitchell, Bartholomew, and Tyas. The pit is three miles from 
Barnsley, and is in connection with the Edmund’s Main Colliery 
which exploded on December 8th, 1862, with the loss of fifty- 
seven lives. Close by are the Oaks and Darley Main, where 
and seventy-five lives have been sacrificed in years gone by, and 
Lundhill, which reckons 190 victims, is not far off. The cause of 
the explosion at Swaithe is as yet uncertain, and at the time of 
writing all the 140 bodies have not yet been recovered. It is sur- 
mised that the recent great change of temperature had liberated 
the gases very freely, and that the firing of a shot caused the 
explosion, which was of the most awful description in every 


respect. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE has been very little alteration in the condition of the 
iron trade since the date of my last report. Pig iron remains on 
the whole pretty much as it was a week ago, If there is any 
change at all, it is undoubtedly for the better. Makers were gene- 
rally indisposed on Tuesday to accept less than 50s. per ton for 
No. 3, anda few lots changed hands at that figure, although weak 
holders were disposed to sell out at 49s. to 49s. 6d. The publica- 
tion of the returns of the Cleveland Iron Makers’ Association for 
the month of November had a wholesome influence on the market, 
showing as they did the production for the month was only a trifle 
under that of the soeceliien month of October, while there was a 
further reduction of the stocks in makers’ hands, which are now 
standing in round figures at about 70,000 tons. The foreiga ship- 
ments are well kept up. There is also a ually improving in- 

uiry for Cleveland brands from Lancashire and other counties 
urther south. Scotland, moreover, continues to be a pretty large 
consumer, so that makers of pig iron are largely independent of 
local consumption. 

A movement is now on foot for a reduction in the wages of blast 
furnacemen. This class of operatives continue to receive a consider- 
able advance on the wages = in 1871, andit is proposed to 
reduce them in sympathy with the general uncut movement 
in the value of labour. A ting e Arbitration Board will 
be held in a few days to decide upon the proposed reduction of 15 
per cent. in the wages of finished ironworkers. The matter is 
certain to go to arbitration ; Mr. E. Williams will act on behalf of 
the employers, and Mr. Mundella,'M.P., in the interests of the work- 
men. One or two firms have recently made overtures through 
their works managers to induce the puddlers and millmen to accept 
in the meantime a reduction of 15 per cent., but this procedure has 
been strongly discountenanced by the board as a violation of its 
standing orders. It certainly does seem rather hard that oe 
should thus be brought to book for an act that was conceived in the 
purest spirit, and solely with a view to keeping works going and 
affording employment that would not otherwise have been available. 

Within the last few days orders have been placed in Cleveland 
by the Colonial Government for the supply of over 6000 tons of 
rails. Of this quantity 3000 tons have been placed with the Britannia 
Iron Company, 200 with the Moor Iron Company, and over 1300 
tons with the Darli m Iron Company. It is rather a remark- 
able fact that the tenders ted by the Colonial Government for 
these rails were in some cases from 7s. to 10s. per ton higher than 
those quoted by firmsin Wales. But it was imperatively required 
that the rails should be delivered within a short period, and this, 
rather than price, was the condition looked at. Speculation is now 
busy with an attempted analysis of the motives and purposes of 
the Colonial Government ; but what I have now to do is to record 
the fact that the placing of these orders has been most opportune 
for the firms concerned, two of which would otherwise have been 
almost at a standstill. 

On Monday ten puddling furnaces, two ball furnaces, and two 
rolling mills were at the works of Messrs. Hopkins, 
Gilkes, and Company, Middlesbrough, thus affording employment 
to 200 hands that had previously beenidle. The position of affairs 
at the extensive works of Bolckow, Vaughan, and Co., remains 
unchanged, and the distress of the men lately employed by the 
firm is becoming very severe. At the Imperial Ironworks, South 
Bank, and at the Ayrton yest ills, Middlesbrough, a large 
number of men were paid off on Saturday, and on the same day 
about 300 men employed at the works of the Cleveland Nut and 
Bolt Company, Middlesbrough, received notice that their services 
would not be required afterthe 11th inst. At most of the finished 
iron works throughout the district the men have been placed on 
the day-to-day agreement, and further stoppages are expected 
within the next few days. <A slightly a has been got for 
rails within the last ten days, and manufacturers are hopeful 
that prices have touched their lowest point. But there is 
not, on the other hand, anything to indicate that a 
large influx of either rail or plate orders may be ex- 
pected. On the contrary, the rail orders in the market are 
utterly inadequate, and although there has recently been a slight 
improvement in the shipbuilding trade of the Clyde, the shipyards 
on the Tees, Wear, and Tyne are exceptionally short of work, some 
of them not having even a single vessel on the stocks. 

There is a great deal of distress throughout the North of 
England, consequent upon the stoppage of so many ironworks. 
The distress is poe pad felt in Middlesbrough, Stockton, and 
Hartlepool, and relief committees are heing organised for its 
alleviation. It is calculated there are not less than 6000 to 8000 
ironworkers absolutely without any employment, and the prospect 
for the winter is the reverse of promising. 

Steps are being taken to secure a further reduction of miners’ 
wages in Cleveland. A meeting took place on Monday at the 
offices of the Cleveland Mineowners’ Association between deputa- 
tions from each side. It was suggested by the mineowners that 
if the miners were prepared at present to accept a small reduction, 
it might be amicably arranged. I have reason to know that the 
owners do not care to press for more than a penny per ton reduc- 
tion; but if the case should go to arbritration they will be _— 
likely to get something more. The present wages of the Cleveland 
ironstone miners is 1s. per ton, being 1d. per ton more than the 
tonnage allowance previous to 1872. 

Nothing more remains to be said concerning the position of 
affairs in the Durham and Northumberland coal trade. Both sides 
are now preparing for arbitration on the reduction of 20 per cent. 
proposed by the employers. The utmost dulness pervades every 
department of the trade. Households are in pretty tolerable 
demand, but prices rather have a tendency to give way. Coking 
coal and coke are a great drug in the market, and makers find it 
necessary to stock largely. Steam coals are also falling in value, 
and the supply is largely in excess of the requirements of con- 
sumers, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THOUGH one or two slight fluctuations have occurred in the 
values of warrants during the week, there has still been a good 
business, and prices have been well maintained. A better feeling 
now pervades nearly —_ department of the iron trade, which is 
believed to have taken a decided turn towards improvement. The 
demand, both home and foreign, is comparatively good, and is con- 
fidently expected to increase. Makers of pig iron have now for a 
long time judiciously kept their output within easily workable 
limits, so that as the inquiry for iron improves they will be in a 
position to advance the prices. Such a movement has, indeed, 





already begun, the initiative having been taken by the Gartsherrie 
firm, and followed by others. The exports are better this week by 
upwards of a thousand tons than they were the previous week, and 
the drain upon the public stores continues, On Monday evening 


the quantity cf pigs under warrants in Messrs. Connal and Com” 

pany’s Glasgow stores was 65,009 tons, which shows that in the 
| course of the week the reserves had been reduced by 1632 tons. 
| There was a fair business in the warrant market on Friday, though 
| the prices were not quite so good as on the previous day. Business 
was done at 62s. 6d. cash, and 62s, 9d. one month. Monday’s 
market was steady, at the figures quoted above. The market was 
very strong on Tuesday, with a large business done at from 63s. 3d. 
to 63s. 6d. cash, nearly 1s. advance on the previous day. On Wed- 
nesday the warrant market was steady, with a fair business at 
63s. 6d. and 63s. 94d. cash, and 62s. 9d. one monthopen. ‘To-day 
eee the tone was a little quieter. One thousand tons were 

one at 63s, 44d., fourteen days open and one month fixed. 

For iron in makers’ ds the demand has been more active, 
and there is a general improvement in prices, which are quoted as 
follows:—G.m.b., at Glasgow, No. 1, 64s. 6d.; No. 3, 63s.; Gart- 
sherrie, No. 1, 74s.; No. 3, 65s. 6d.; Coltness, No. 1, 77s. 6d.; No. 3, 
66s. 6d.; Summerlee, No. 1, 70s.; No. 3, 64s.; Langloan, No. 1, 
73s.; No. 3, 65s.; Carnbroe, No. 1, 67s. 6d.; No. 3, 64s.; Monkland, 
No. 1, 65s.; No. 3, 638 6d.; Clyde, No. 1, 66s.; No. 3, 
63s, 6d.; Govan, at Broomielaw, No. 1, 65s.; No. 3, 63s. 6d.; 
Calder, at Port Dundas, No. 1, 75s.; No. 3, 64s.; Glengarnock, a’ 

No. 1, 70s.; No. 3, 65s.; Eglinton, No. 1, 64s. 6d.; No. 3, 
63s. 6d.; Dalmellington, No. 1, 64s. 6d.; No. 3, 63s, 6d,; Carron, at 
Grangemouth, No. 1, 65s.; ditto, 
at Leith, No. 1, 72s. 6d.; No. 
No. 1, 65s.; No. 3, 61s. 6d. 

The shipments of pig iron from Scotch ports for the week ending 
the 4th inst. amounted to 9786 tons, being more than a thousand 
tons over those of the previous week, but showing a decrease of 1336 
as compared with those of the corresponding week of last year. The 
ge of Middlesbrough pigs at Grangemouth for the week were 

526, being 976 more than in the corresponding week of 1874, 

Manufactured iron remains unaltered in prices, but theimproved 
feeling which I noticed last week continues. The shipments of 
railway iron, castings, pipes, machinery, &c., from the Clyde 
7 to be + y seam in extent. 

he demand for coal in the West of Scotland is on the whole 
active, though a heavy fall of snow and a scarcity of railway wagons 
has materially checked the traffic during the week. At Wishaw all 
coal has advanced 1s. per ton, making the price jrom 8s. to 9s. on 
the pit bank, and splint and main coal have also slightly risen. 
These remarks apply equally to the districts of Larkhall, Hamilton, 
Cleland and Motherwell. In the Glasgow and Baillieston districts 
rices have advanced considerably, some of the finer qualities 
aving risen from 1s. to 1s. 6d. per wagon of 24cwt. More money 
is also being asked for the better qualities in the ties of Stirlin, 
and Linlithgow, and the other eastern mining counties—Fife an 
Clackmannan—have on the whole a fair trade, considering that 
supplies sent to the Baltic ports are necessarily reduced at this 
season of the year. 

A good omen for the immediate future of the Scotch coal trade 
is found in the large number of new pits which are at present 
com dy age up, and the preparations which are being made on all 
hands for the disposal of an extensive traffic. Extraordinary 
activity is just now visible in the Bothwell coal-tield, which is one 
of the richest in Scotland, and a number of companies are actively 
engaged opening out new workings and providing the necessary 
plant for putting the new collieries in operation. ‘lhere are at the 
present moment no fewer than thirty-two new pits being sunk in 
the Bothwell field, and when it is considered that to cover its on- 
cost alone, each pit must produce more than 400 tons of coal per day, 
it will be seen that a Jarge addition wiil be made to the supply in 
the market. In view of an extension of the shipping trade, from 
this cause, the Clyde trustees, at a meeting held on Tuesday, gave 
their New Works Committee power to arrange for a further portion 
of the new Stobcross Docks being gone on with as rapidly as pos- 
sible. These new docks, it may be explained here, will, when 
finished, occupy an area of about sixteen acres. The quay wall of 
the western end of the docks is now finished, and the western 
portion will be ready for use before the eastern, it being calculated 
that it will take about four years to complete the entire works. I 
may mention also in this connection that the graving dock which 
the Trust have just constructed at Salterscroft, on the south side of 
the river, will be formally opened on Saturday next, the 14th 
current, 

* pen net a that it eps a to —_ a limited 

iability company for the purpose of providing a coal exchange for 
Glasgow, and I may now add that it's to be called the “ rele 
Coal Exchange Company, Limited,” and that it will have a 
capital of £75,000 in 7500 shares of £10 each. The intention is to 
provide offices for business within the building, the rental of which 
bese amply sufficient to give a fair dividend on the capital sub- 
scribed. 
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Some time ago the project was mooted of connecting the docks 
at Burntisland by railway with the collieries in Fifeshire. The 
North British Railway Company proposed to carry out the undertak- 
ing, but while thatcompany wasengaged fighting with the Burntisland 
authorities as to acquiring the docks, some of the leading coal- 
masters took up the railway scheme. A conference was held afew 
days ago between the North British Railway directors and the 
coal-masters, when concessions were offered by the former to induce 
the coal-owners to abandon their sch , but without effect, and 
there isa probability that the parties may have a fight over the 
matter in Parliament. 

ie ws | the month of November twenty-eight vessels were 
launched from Clyde shipbuilding yards, with a total tonnage of 
28,500, as against fifteen vessels, with an aggregate tonnage of 
20,000 in the corresponding month last year. In the eleven months 
of the present year 251 vessels, with a tonnage of 219,500, were 
turned out as against 178 vessels and 239,000 tons in the same 
period of 1874. Since I last noticed this important trade, a fair 
number of fresh orders have been obtained, and as the employers 
have had the wages of their workmen reduced without opposition, 
and now purchase their building materials enapentlecly cheap, 
there is a near prospect of a decided improvement in the trade. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE state of trade, and gloomy condition of things in general, 
have been lost sight of fs the last few days in the shock 
caused by the sad explosions in the Rh ey valley and at Pen- 
tyrch. For some time, to my knowledge, several of the leading 
colliery managers have been on the alert, knowing that this 
season of the year is a dangerous time, and to their vigilance, 
in one case in particular, freedom from accident has been 
due. The recent explosions, however, show that we have not 
attained a perfect state yet, and that with all our scientific appli- 
ahces, immunity is not secured. Indeed, I fear that the very con- 
fidence created hy addition of fan or pump to the furnace fire 
— lead to mischief. For instance, I am told, and on excellent 
authority, that in some of the largest collieries in Wales which are 
sunk to the four, six, and yard veins, so good is the ventilation that 
men are allowed to work with candles, I know that colliers, as 
a rule, have a strong prejudice against the Davy, because it does 
not give sufficient light, and in many pits the Clenay is preferred 
because it gives a better one. But in the matter of the totally 
— light, how about blowers ?—a fall in the barometer, a 
rush of gas causing a fall, or an escape of gas produced by a fall, 
and destruction is certain. These statements should be investigated. 
Many of the colliers seem disposed to repudiate the action of the 
delegates of the Conciliation Board, Cardiff, and — their right 
to bind the mass of the workmen down to any fixed standard, I 
hope this feeling will pass away; the men are morally bound to abide 
by the deeision of their representatives, even though that decision 
does entail a reduction at the onset. Meetings are being held in 
several places, but no settled course has been resolved. Aton 
















place, I hear that out of 3000 colliers not one had signed the 
agreement up to the present. 

The iron trade continues in its exceedingly quiet state. From 
Blaenavon to Briton Ferry, and from Cardift to Dowlais, the 
accounts are all of the same depressing character—nothing is doing 
worth notice. Dowlais still shows a good front, but it could not 
be done without an enormous capital. The returns of the limited 
companies will show, I am given to understand, a serious deficien 
in almost every case. Profits on coal, investments, mortgages 
sunk, and yet a loss; and I am informed that but for the coal the 
returns of the limited iron companies would be such as to necessitate 
a prompt winding Me If the new year does not bring better news 
than this for South Wales the picture will be one of desolation and 
bankruptcy. 

The project of floating the Plymouth and [Aberdare iron com. 
panies by a limited liability company is to be di before the 
creditors on the 14th of next month. 

Affairs in the Forest of Dean are beginning to look gloomy. The 
extensive tin-plate works at Parkend are to be forthwith closed, 
and there are rumours of others in the same non-paying condition, 
Mr. Crawshay has been losing for some time 2s. upon every box. 

Efforts are being directed in the Forest to manufacture iron 
without coal. The effort is laudable, but too crude at present for 
more than a passing note. 

Strange rumours are afloat that in driving on through the Severn 
tunnel veins of coal have been discovered which indicate an entirely 
new coal basin, having no connection with the South Wales or 
Somersetshire field. I expect this, on investigation by a 
practical geologist, will turn out to be a myth as far as 
the ‘“‘new coal basin” is concerned, but the statement 
has been made, and in a prominent manner. 

Prices remain unaltered as regards best steam and house coal, 
Small is now being sold at prices that leave scarcely anything over 
the truck and railway rate. From Rhondda offers are made to 
deliver in Cardiff at 4s.; this leaves scarcely 1s. 6d. a ton for thin 


A curious accident occurred this week at Frwd Amos. The men 
of one colliery drove too closely towards the direction of another 
working wherein, report says, there were several acres of water; 
this burst through the barrier and drowned two men. 
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Epps’s Cocoa.—GRATEFUL AND ComrorTinc.—‘“‘ By a thorough 
knowledge of the natural laws which govern the operations 0 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Ej ps has provided our break- 

‘ast tables with a delicately flavoured beverage which may save Us 
many heavy doctors’ bills. It is by the judicious use of —_ 
articles of diet that a constitution may be gradualy built up un f 
strong enough to resist every tendency to disease. Hundreds © 
subtle entiation are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by oe. 
ing ourselves well fc rtified with pure blood and a properly nourish 
frame.” —Civil Service Gazette.—[Advt. ] 
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SUPERHEATED STEAM. 

ly low-pressure steam is to compete in economy with 
high-pressure steam it must be used under special condi- 
tions. The experience of more than a fourth part of a 
century has proved unmistakeably that with saturated 
steam of 25 lb. absolute pressure, or thereabouts, cut off at 
half-stroke, :n large unjacketed cylinders, we cannot get a 
horse-power with a much smaller consumption than 5 Ib. 
or 6lb. of coal. In the face of this fact, it requires, we 
admil, some temerity to argue that it is possible to work 
an engine with steam of no ater pressure on a con- 
sumption of less than half 5 1b. of coal per horse per hour. 
Yet it may be shown that, go far as theory is concerned, 
there is no absurdity about the argument; and it may also 
be shown, we think, that no insuperable difficulties stand 
in the way of carrying theory into practice in this case. 
It is well understood now that there is no source of loss of 
efficiency which can compare in importance with cylinder 
condensation. If only steam could be maintained in 
a cylinder as steam, and not as aqueous vapour or mist, or 
suspended or deposited water, then the highest degree of 
economy which theory points out as possible of attainment 
with any ratio of expansion might in practice be attained. 
To guard against condensation cylinders are carefully 
clothed and jacketed; but even in the most economical 
engines which it is possible to construct, it is indisputable 
that a large percentage of the steam admitted to the 
cylinder is condensed, tLe condensation having nothing to 
do with that due to the performance of work. In dealing 
with this fact we are prepared to admit that it is impos- 
sible for any one to say with precision how mich steam is 
wasted in this way ; we have, however, data before us 
derived from elaborate experiments made with an engine 
having a 50in. cylinder and a stroke of 8ft. 9in., in which 
the condensation amounted, when the steam was cut off at 
one-fourth of the stroke, to 46°5 per cent.; when the steam 
was cut off at one-third the loss fell to 28°7 per cent.; when 
cut off at half-stroke the loss was 25 per cent.; and when 
the cut-off took place at 58 per cent. of the stroke the loss 
was 18°74 per cent. The engine used at the last-named 
point of cut-off 32 lb. of steam per indicated horse-power 
per hour; so that the loss by cylinder condensation 
amounted to over 6 lb. per horse-power per hour under the 
most favourable condit ons. The cylinder was well clothed 
but unjacketed, and the total initial pressure of the steam 
was 40°6 lb. We could cite other examples taken from 
various experiments, if it were necessary, all tending to 
prove the proposition which we are about to put forward 
—namely, that under most favourable conditions the 
loss of steam due to cylinder condensation amounts to 
somewhere between 4 1b. and 6lb. per horse perhour. We 
shall not, we think, under the circumstances, err much if 
we assume that 5 1b. of steam per horse per hour are lost 
through cylinder condensation alone in high class engines 
working with saturated steam, and this without regard to the 


- condensation due to the performance of work, but including 


all steam condensed in jackets. Now it is a very good engine 
indeed that can manage to get an indicated horse power 


: od hour out of 20 lb. of steam. Of this, 5 lb. are wasted 


»y cylinder condensation in nine cases out of ten. It fol- 
lows that we burn 20 Ib. of coal instead of 15 Ib., and that 
the rate of consumption per horse-power per hour is 33 per 
cent. higher than it might be if cylinder condensation were 
totally prevented. If we take the 33 per cent. as a 
factor, and argue that if the best compound engine work- 
ing with 75 Ib. steam wastes 33 per cent. of fuel, we have 
a margin available to cover losses from any other source in 
an engine working under different conditions, but in which 
cylinder condensation does not take place. In other words, 
if we have two engines, one working steam expansively 
under given conditions and the other not—the latter, how- 
ever, not suffering from cylinder condensation—then, unless 
the gain due to expansion represents a greater gain than 
33 per cent. on the working of the non-expansive engine, 
the latter may prove the more economical of the two. To 
put this numerically, if the expansive engine uses 20 1b, 
steam per horse-power per hour, of which 5b. are wasted 
by condensation, then a ves amt engine using any 
quantity less than 201b. of which none is wasted, will com- 
pare favourably with it. We may, so to speak, set the 
advantage won by averting cylinder condensation against 
the gain which results from working high-pressure steam 
very expansively. To make this point perfectly clear, let 
us suppose that we have a cylinder fitted with a piston 
having an area of precisely one square foot. Then, if we 
admit one-eighth part of a cubic foot of steam of 75 Ib. total 
pressure below the piston we can lift a weight of 4147 Ib., 
omitting fractions, through a height of one foot. As used 
under these conditions, a cubic foot of steam will lift 
33,176 lb. a foot high; but we shall assume here for conveni- 
ence that 60 cubic feet of 75 1b. steam expanded eightfold 
will develope in round numbers one horse-power. The 
60 cubic feet of steam will weigh 10°74lb. It is well 
known that it is impossible to get a horse-power in prac- 
tice out of 10°74 ib. of steam. As we have said, the 
quantity required in practice cannot be much less than 
201b. In a very accurate series of experiments carried out 
with a pair of compound pumping engines at Chatham 
Dockyard in 1874, the consumption of steam reached 
18°92lb. In one set of experiments with the American 
steamer Rush with compound engines it amounted to 
18°38 Ib.; in another experiment to 22°09lb. If it were 
necessary we could go on adding example after example to 
prove that to get a horse-power out of 20 Ib. of steam is an 
exceptionally excellent duty. We shall not attempt to 
prove here once more that an eightfol i expansion of 75 Ib. 
steam gives about the best possible results. We have the 
difference between 10'741b. and 201b. to account for, and 
the sources of loss may be classed under two heads—loss 
due to wasteful cylinder condensation 51b.; loss due to 
clearance, leakage, steam required to overcome back pres- 
sure, &c., 4:26lb. We are perfectly aware that the loss b 
cylinder condensation may, under certain conditions, witi 
very carefully jacketed cylinders, be as small, perhaps, as 
2\b. per horse per hour. In such instances, however, the 
engines are probably working with less than 201b. of 





steam per horse per hour. Thus in the case of the Rush, 
when using 18°38 Ib. of steam per horse-power, ‘93 per 
cent, of the water was accounted for by the indicator. The 
loss by condensation was thus but 7 per cent., or little 
over li lb. per horse-power per hour; but when the 
engines were using 221b. the loss reached nearly 25 ae 
cent., or over 51b. per horse per hour. It seul be ut 
waste of time to adduce further arguments to prove that 
when an engine is using 20 lb. of steam per horse per hour, 
one-fourth of the steam is simply wasted in keeping the 
cylinder hot. 

Let us now compare the case we have stated with the 
conditions which obtain when an engine is working at a 
disadvantage as regards the pressure and measure of 
expansion used, but at an advantage in that no conden- 
sation takes place in the cylinder. Steam with a pressure 
of 25 lb. is admitted toa cylinder having an area of a 
fraction cover 1°65 of a foot, and is cut off at one-third 
stroke. ‘“he average pressure will be 17°51b., and the 
work done in lifting the piston lft. will be, as in the first 
case, 4147 foot-pounds, but the volume of steam used 
instead of being one-eighth of a cubic foot, will be “55 of 
a cubic foot, and to produce a horse-power we shall have 
to pass 264 cubic feet of steam, weighing 16°73 1b., per 
hour through the cylinder. Now on the hypothesis that 
no condensation takes place, in this case, in the cylinder, 
and that the remaining losses will be the same in both 
engines, we have to add to 16°73 Ib. only 426 lb., making the 
total 20°99 Ib.—say 211b. From this it appears that if cylinder 
condensation could be wholly averted a low-pressure engine 
working with a very moderate grade of expansion would 
be within 5 per cent. as economical as a high-pressure 
engine of the Dest type now in use. 

Of course we shall be met at this point by the objection 
that if cylinder condensation can be avoided in one 
case it can be avoided in the other, and that the high- 
pressure engine will still, under the new conditions, be 
the better of the two; but a little examination of facts 
will overset this theory. In practice it is found to be 
impossible to avert cylinder condensation by any known 
expedient but one. Instead of using dry saturated steam 
we must use steam gas, or, in other words, superheated 
steam. But superheated high-pressure steam cannot be 
used in practice for reasons which are well understood by 
engineers; and the question has yet to be solved whether it 
is or is not possible to use it with low-pressure engines. 
All our arguments are based on the assumption that 
it is possible, and we shall endeavour in another article to 
demonstrate this prominently. In the mean time, however, 
it is expedient to notice the Jate Professor Rankine’s inves- 
tigation of the properties of steam gas. It will be seen 
that we claim for it the power of reducing the consump- 
tion of steam by about 25 per cent., or from 201b. per hour 
to about 15lb. Now, Rankine’s investigations go to show 
that when superheated steam is expanded without gain or 
loss of heat—a condition which may be said to be approxi- 
mately attained when it is used in an unjacketed but wel 
protected cylinder—the gain under favourable conditions 
is but 15 per cent. On the other hand, however, he has 
also shown that when superheated steam is used at a con- 
stant temperature, the saving may amount to as much as 
27 per cent. It would be impossible at the end of an 
article like this to deal with the questions which have to be 
considered in discussing the possibility of using low-pres- 
sure steam gas. All that we have endeavoured to do, so 
far, is to prove that if cylinder condensation be averted, 
low-pressure steam will give as economical results as high- 
pressure steam, It is not necessary to prove that cylinder 
condensation cannot be averted by any other expedient 
but superheating. All experience goes to show that high- 
pressure highly-superheated steam cannot be used. It is 
very confidently asserted that low-pressure highly-super- 
heated steam cannot be used satisfactorily. This last is 
the question which we wish to see re-opened. We have 
endeavoured to prove that great advantages would be 
gained in the matter of economy if it can be used. It 
remains for us to adduce such arguments as we may to 
prove that superheated low-pressure steam may be used 
successfully and economically, notwithstanding existing 
prejudices against its employment. 








THE RIVERS POLLUTION COMMISSION. 
No. IV. 

In the article immediately preceding the present we 
treated of the first class of potable water—namely, rain 
water. We now come to the second class, which consists 
of the upland surface waters. These are separated into 
two divisions—namely (1), waters from non-calcareous 
strata, or strata which contain neither carbonate nor 
sulphate of lime ; and (2) waters from calcareous strata. 
Beginning with the first division, we find this sub-divided 
into four sections, the first of which relates to surface 
water from igneous rocks. All the samples analysed were 
derived from uncultivated gathering grounds, and, not 
having been polluted by the drainage of inhabited places, 
were found to be free from all evidence of previous sewage 
or animal contamination. The waters were very soft, 
owing to the absence, of soluble compounds of lime 
and magnesia. Unfortunately, it happens that & large 

roportion of the igneous gathering ground in Great 
Britain is covered with peat, which often communi- 
eates to the water falling upon it a yellowish or brownish 
colour, and a slightly bitter taste—qualities which are due 
to the vegetable matter of peat, which is slightly soluble 
in water. This matter, when present in large proportion, 
has a tendency to produce diarrhcea, apedaly in the case 
of strangers to the locality, who are accustomed to the use of 
non-peaty water. These waters ought, as a rule, to be 
filtered before being supplied for domestic use; and where 
the proportion of organic carbon is more than 0°2 parts in 
100,600. equal to 0°14 grain per gallon, the use of such 
water for domestic purposes is “not desirable.” The ex- 
treme softness of these waters makes them very serviceable 
for washing and for manufacturing purposes, in addition to 
which their freedom from previous sewage or animal 


contamination is a considerable guarantee for their whole- 
someness. 

The second section in this division relates to upland 
surface waters from metamorphic, Cambrian, Silurian, and 
Devonian rocks. The composition of eighty-one samples 
is shown. The area of these rocks as exposed in Great 
Britain being comparatively large, the ical formations 
of this section constitute some of most important 
gathering grounds for potable water supplied to towns, more 
especially in Scotland. These formations are nearly as inso- 
luble in water as the i rocks, which they also 
ey om being ts i ~ J absorbent. Most of the rain 
which falls upon them neither evaporates nor disappears 
beneath the surface, but flows off capidy as rivulets and 
streams, oer? mtg having but little time to take u 
soluble impurities. Here again the peat is generally fo 
contaminating the water with a brownish-yellow oy 
substance, rendering it slightly bitter to the taste. ith 
three exceptions, all the samples were found free from evi- 
dence of previous pollution by animal matters, and even in 
those the evidence was very slight. Nearly all the samples 
were very soft, the minimum ness occurring in the 
water of the Bala Lake, where it was only 0°4 degree. 
The waters of this section are less liable to turbidity than 
those from igneous rocks, and on the average they are less 
contaminated with peat. 

The third séction includes the upland surface waters 
from the Yoredale and millstone grits, and the non- 
caleareous portion of the coal measures. These rocks 
contain somewhat larger quantities of constituents soluble 
in water than are met with in the rocks of sections 1 and 2. 
Hence the upland waters of section 3 contain larger pro- 
portions of total solid impurity than those previously 
named. Still the proportions are but moderate, and the 
Royal Commissioners say that the rocks of this section 
“form some of the best collecting surfaces in Great 
Britain.” Many of the large manufacturing towns of 
Lancashire and Yorkshire are supplied with water for 
potable and manufacturing p by the , in 
vast reservoirs, of the upland dealoogs from these for- 
mations. Being but slightly absorbent, they yield to the 
impounded rivulets and streams a large proportion of 
the actual rainfall. There is a good deal of peat upon the 
gathering grounds, and consequently the water often con- 
tains rather a large proportion of vegetable organic matter, 
but in only five samples was there any evidence of previous 
animal contamination. One of the samples of the water 
supplied to Manchester exhibited thirty parts of previous 
animal contamination per 100,000. Although this is very 
small, the Commissioners advise that fhe cause should be 
sought out and the water judged accordingly, in compliance 
with the rules cited earlier in the The hardness 
of the waters in this section only slightly exceeds that of 
the waters in sections 1 and 2. It is nearly all of the 
permanent kind; that is to say, it is not removed by 
boiling the water. The general turbidity of these waters 
requires that they should always be subjected to iy ne 
subsidence, or, preferably, to sand filtration, before distri- 
bution to consumers. 

Section 4 brings us to the upland surface waters 
derived from the lower London tertiaries and ot 
beds. These are dismissed in a few lines, the yses 
being only three. The Commissioners say :—* The number 
of samples of these waters which we have met with is too 
small to enable us to give any trustworthy opinion as to 
the quality of water likely to be yielded by the lower 
London tertiaries and hot beds.” The samples are 
from Bournemouth, Aldershot Camp, and Keston, near 
Bromley, in Kent. The samples exhibit no evidence of 
previous animal pollution, and are soft. The total solid 


impurity is moderate, but there is a — Pos of 
cnpis dammit The Commissioners conclude by saying : 
— These samples are probably not actually unwholesome, 
but they contain so much vegetable organic matter as to 
render them somewhat unpalatable.” 

We now enter on the second division of the upland 
surface water. The first section relates to the calcareous 
portions of Silurian and Devonian rocks. As the limestone 
in this series is always compact and usually v oo 
distributed, the auld pom when coll from a 
careous portions of these formations, present the charac- 
teristics of caleareous waters in only a mitigated d ‘ 
They are harder than most of the waters collected 
non-calcareous rocks, but much softer than upland water 
collected from the mountain limestone and other more 
recent calcareous strata. 

Section 2 relates to the mountain limestone, and an in- 
vestigation of the samples leads the Commissioners to the 
conclusion that the formation is not favourable to the col- 
lection of surface water, if a supply be required for domestic 
purposes. The water be . of excessive hardness, and is, 
therefore, not unsuitable for manufacturing urposes ; but 
of the seven samples, there is not one which the Commis- 
sioners can unreservedly recommend for domestic use. The 
chief objection is due to the large proportion of peaty 
matter. The proportion of organic carbon exceeds, in 
every instance, that which the Commissioners recomm 
to be observed as the minimum whenever practicable, 
namely, 0°2 in 100,000 parts. Although the organic matter 
yielding this carbon is almost wholly, if not entirely, of 
vegetable origin, and therefore not intrinsically unwhole- 
some, still it colours the water with a yellowish or brownish 
tint, and renders it unpalatable. This being the case, we 
are told—“ Experience demonstrates that the supply of 
such coloured and somewhat bitter water often drives the 
inhabitants of towns to the use of the very unwholesome 
a much more palatable beverage of polluted shallow 
wells,” ; 

The calcareous portion of the coal measures forms 
section 3 in the present series. Twenty-six samples 
were analysed, and are connected with the water supply of 
imany important towns. Great difference is observable in 
the amount of total solid impurity, owing to the variety of 
surface over which the water flows, but the average is 
within a fraction of sixteen grains per gallon. Peat, again, 





does its work in colouring the water and mang it bitter, 
but in very few cases was there any evidence o previous 
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animal contamination. In one instance this was clearly 
traceable to manured land. Generally speaking, these 
waters, when soft, contain too much peaty matter to be 
agreeable for drinking. When hard, they are more 

table, but are then unsuitable for manufactures and 
or washing ; the hardness ranged from 62 deg. to 25 deg. 
The former occurred in the case of the water supplied to 
Edinburgh from Swanston ; the latter was observed in the 
water supplied from the Wear to Durham. 

In section 4 we have the surface waters from the lias, 
new red sandstone, conglomerate sandstone, and magnesian 
limestone. Several important towns are supplied from 
these sources. As a rule there is rather a large proportion 
of total solid impurity, due to the weathering of the rocks. 
The peaty matter is less than in the surface waters of the 
mountain limestone; but the Gloucester and Leicester 
supplies contain a much larger proportion of this admix- 
ture “than is desirable, or perhaps wholesome, in water 
used for drinking and cooking.” The waters of this section 
are very similar in quality to those collected on the coal 
measures, but are considerably harder. 

The fifth section is that of the oolites. Here the forma- 
tion is so freely permeable to water as to prevent more 
than a very mf y proportion of the rainfall from ee | 
off its surface. In fact, the Commissioners only obtaine 
one example of surface water from the oolite—namely, 


from the me, above Woodlands Mill. Even this was 
not a true specimen, being mixed with drainage from cul- 
tivated land. The river at this point, we are told, 


“would not afford a desirable water for domestic use.” 
With this section we come to the close of the analyses of 
the upland surface waters. 

Under the head of Class 3 the report deals with the sur- 
face waters from cultivated lands. The first division 
relates to the non-calcareous districts. The analytical 
results are said to show conclusively that the cultivation of 
land diminishes, as a rule, the amount of organic matter 
dissolved by the water flowing off the soil. But nearly 
every sample of water belonging to this class “ exhibited 
marked evidence of previous animal contamination.” In 
the case of the water supply of Galashiels, the evidence 
showed that the water had been polluted by an amount of 
animal matter equal to an admixture of 3} per cent. of 
average London sewage. Many of the waters in this 
division were very soft, and the remainder had only a 
moderate degree of hardness. 

The second division of this class comprehends the sur- 
face waters from calcareous strata in cultivated districts. 
A large proportion of the calcareous strata of Great 
Britain is cultivated, and, consequently, sources of 
water from such soil are much more numerous than those 
from the uncultivated area. As many as 124 samples 
were analysed by the Royal Commissioners in reference 
to this division. The proportion of total solid matter was 
almost eonstantly high. The analyses in show that 
cultivation, by breaking up and aerating the surface of the 
land, favours the oxidation of any organic matter which 
dissolves in the water to such an extent as to more than 
compensate for the addition of such matter in the manures 
applied to the soil. But although the water is thus ren- 
dered more palatable, we are warned that the organic 
matter, if present in smaller proportion, is of much more 
ahijsctionaitle quality than that contained in surface waters 
from uncultivated and unmanured land. The maximum 
evidence of anterior pollution was found in the river Ouse 
just above Bedford, being equal to the admixture of 10 per 
cent. of average London sewage. The Commissioners say, 
“This water, after flowing about seventy miles, and{receiv- 
ing the sewage of Cambridge and other places, is afterwards 
drunk by the inhabitants of Ely.” The average’ hardness 
of the 124 samples is 20°6 deg., and is chiefly temporary. 
As the surface waters from calcareous cultivated land con- 
tain organic matter, some of which is almost always of 
animal origin, such waters are objectionable, and may at 
any time become dangerous. “ If necessity compels their 
use, great care ought to be taken to insure their efficient 
filtration before they are delivered to consumers.” But 
although this process affords some protection, the guarantee 
is by no means complete, and zymotic diseases may be 
propagated through the agency of such waters, however 
carefully filtered. 








FURTHER EXPERIMENTS WITH THE 81-TON 
GUN. 


Oy the 9th and 10th inst. the experiments which are in 
progress with a view of determining the best calibre and 
nature of gunpowder for the 81-ton gun were continued. 
There is little to say of a general character. The whole of 
the firing was with the object of testing the respective 
powers of charges of powder of 1-5in., of 1*7in., and of 
2‘0in. cube with the 14:5in. calibre, the density being rather 
greater than —— On the whole, the results, as 
compared with those of former experiments, were good. 
The difficulty in speaking very distinctly as to this point 
is due to the fact that great inconsistencies appear in the 
pressures registered at all times in this series, notably so 
on Sept. 17, with which we are now endeavouring to make 
a comparison. But this can be best seen by referring to 
the diagram above. 

On Dec. 9 six rounds were fired in all. The first three 
rounds on this day and also on Dec. 10 were fired with the 
same charge, the first round in each case being with 1°5in. 
cube pellets, the second with’l7in., and the third with 2°Vin. 
The projectile on the former day weighed 1269 |b., in- 
eluding gas-check, and on the latter 1460 lb. The full details 
of the rounds, however, were as follows :—First round, 
charge 2201b., ldin. enbe, with which a velocity was 
obtained of 1535ft., with a pressure in the bore of 24:1 
tons. Second round, charge 220 Ib., 1*7in. cube; velocity, 
1503ft.; pressure, 23°0 tons. Third round, charge 220Ib., 
2in. cube; velocity, .1485ft.; pressure, 21°7 tons. Fourth 
round, charge 230 Ib., 1-7in. cube ; velocity, 1543ft.; pres- 
sure, 249 tons. Fifth round, charge 230 Ib., 2in. cube; 
velocity, 1498ft.; pressure, 23°4 tons. Sixth round, charge 


240 Ib., 2in. cube; velocity, 1513ft.; pressure, 28°0 tons. 
It must be borne in mind that the object is not to save 


powder so much as to obtain as high bags Baw possible 


consistently with a pressure not exceeding about 24 tons, 
consequently the result of this last round must be con- 
sidered better than those preceding it—except perhaps the 
third—sup the decreased pressure registered to be 
reliable. The pellets were imperfectly consumed through 
out, cutting holes through the protecting sheet of the 
electroballistic screen. any have been seen to fly per- 
haps a hundred yards in a burning state. The recoil 
throughout was about 40ft. on the inclined rails. 

Sa Delano 10th the firing was continued, as we have 


apparent at a glance. For example, the top line, round 

o. 5, on Sept. 17, must surely wrong, for a larger 
charge of the same powder on the same day—viz., round 
sixth—gives a higher velocity with a lower pressure. The 
cubes of 1‘5in. size are marked by an arrow-head, those of 
1‘7in. by a small diamond, and those of 2in. by a large 
diamond. The use of the heavier projectile of 1460 Ib, is 
indicated by the thick black line, and the lighter one of 
1260 lb. by the thin line. 

Let us see what general features appear from inspection. 
First, it may be seen at a glance that while the four highest 





ressures are given by the 1*5in. cube powder, the lowest 
it gives is fourth from the bottom, so that it causes the 
greatest pressure, as we might expect from previous expe- 
rience. Moreover, there is not a corresponding advantage 
in velocity accompanying the highest pressures. The fourth 
round of Sept. 17 is unaccountably good with this powder; 
but taking it altogether, it appears to be far more uncer- 
tain in its effects and less suitable to the requirements of 
this gun than the other kinds. But then it is to be 
observed this is chiefly true of the sample used on Sept. 
17th; indeed, what we say may be true only of this, for if 
this day were thrown out we could not find fault with the 
arrow-head marks except in the case of the heavy shot on 
Dec. 10th. In the difficult ‘position of having but a few 


said, a projectile of 14601b. weight, including gas check, 
being substituted for the 1260 Ib. one. First round, charge 
220 ib, 1‘5in. cube pebble, giving a velocity of 1440ft. per 
second, with a pressure in the bore of 281 tons. Second 
round, charge 220 Ib., 1*7in. cube; velocity, 1414ft. per 
second; pressure, 25 tons. Third round, charge 220 lb., 
1-Oin. cube; velocity, 1366ft.; pressure, 24°4 tons. The 
fourth round was fired with the largest charge that has 
ever been employed, namely, 250 1b. of 2in. cube powder, 
but with the tighter projectile, that is, weighing 1260 1b. 
A velocity was obtained of 1523ft., with a pressure in the 
bore of 24°8 tons. 

The general remarks as to consumption of pebbles of 
powder and the behaviour of the gun on the 9th may be 
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repeated. The carriage does its work excellently; in fact, | rounds to judge by, we should say that the increase of 
no one now appears to attend on behalf of the carriage | density in the powder was a decided advantage, and that 
department, there being nothing to require attention. The | the 1‘5in. grain is too small even for the gun with its 
recoil of the huge mass—120 tons—as it slowly rolls up | 14°5in bore. 
the sloping rails and then pauses and returns, is physically | The comparison of the 1°7in. and 2-0in cubes is more dif- 
a beautiful thing to ‘WIUNESS. | The gun is intended shortly | ficult. The second and third round of Nov. 18 give a very 
to be bored out to 15in. calibre, when the more complete | Jow pressure compared with the velocity, which it is rather 
consumption of the charge and better results as to velocity difficult to explain. Looking, however, at the comparative 
and pressure may be expected. The question now is, what | results of the 1°7in. and 2‘0in. cubes on Dec. 9th, the larger 
has been learned by these experiments? Hitherto the cube has decidedly the advantage, for with 2201b. it has 
calibre of the gun has been 145in.; so that it is to be ex- | only 18ft. less velocity and 1°3 tons less pressure, and with 
pected that the size of cube giving the best results at pre- | 230 Ib. it has 45ft. less velocity and 1°5 tons less pressure. 
sent will not be quite the same as that which does so when Qn Dec. 10, with the heavy projectile, the advantage is less 
the gun returns for its next trial. Taking it as it now | marked, and on this day it seems apparent that the use of 
stands, however, as we have said, the object is to obtain | so large a charge as 2501b. isa mistake. At all events, the 
the best velocity possible, subject to the condition of the | round is a bad one compared with the charges of 230 Ib. and 
maximum pressure ge He below what is considered | 940 |b. of the same powder on the previous day. From the 
the safe working limit. The respective excellence of the | entire results—supposing that it is desired to keep the 
various combinations hitherto tried may in a measure be ressures below 24 tons—it appears as if the 2in. cube was 
seen by inspection in the diagram given herewith. Likely to be the best. As the bore increases in size no 
_The dates of firing, number of round, and charge are | doubt the powder will be more completely burnt. It 
given in the columns on the left, The tons pressure remains to be seen how the different sizes of cubes hold 
increase from bottom to top of the diagram, being marked | their own, and what pressures are caused upon the bore of 
by horizontal lines at every ton and half-ton from 20 to | the gun. 
30 tons. The velocity in feet per second increases from 
left to right, being marked by vertical lines at each 25ft.| © ., K "1 M Visitors during th “ha 
from 1200ft. to 1575ft. The velocity and pressure of each | Dee tite te ten Fey egy | Saturday, ‘ ie 
round is marked by the point oy right-hand end of the | 10 a.m. to 10 p.m., Museum, 7616; mercantile marine and other 
arrow or diamond connected with the charge, &c., in the | collections, 718, On Wednesday, Thursday, and Friday (admis- 
columns. It follows, therefore, that the farther a line | sion 6d.) from 10 a.m. to 4 p.m., Museum 1969; mercantile 
extends to the right and the lower it is the better. Of | marine and other collections, 57. Total, 10,360. | Average of 
course, the higher the line the further it ought to extend | cron e er ihe Museum 14,716,386 Patent Office icon. 
—that is, the greater powder pressure ought to give the | 3/21. ‘Total number since the opening of the Museum, free daily, 
higher velocity. The anomalies in the experiments are | (12th May, 1858), 3,312,201, 
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SMITHFIELD CLUB SHOW. 

WE were compelled by the pressure on our space to omit last 
week notices of several exhibits worthy attention. These we 
now supply. 

Mr. W. Smith, of Kettering, has made an improvement in his 
turnip-thinners or bunchers since they gained two prizes and 
were highly commended at Bedford last year. The implement 
consists of a rectangular frame carrying a cutter wheel, with 
knives fixed at right angles to the spokes, driven by gearing from 
the travelling wheels. Its object is to thin out rows of turnip or 
mangold wurtzel plants, either on the ridge or flat, leaving them 
at stated distances apart. The improvement consists in casting 
more recesses in the cutter wheel, so that the knife arms may be 
set to various distances, as may be required. Some machines 
have two cutter wheels, for thinning two rows of plants. 

Messrs. George Brown and Son, Victoria Ironworks, Leighton 
Buzzard, showed their newly-invented horse-hoe. The depth of 
working is regulated by an arm with a wheel at its lower end, being 
moved on a quadrant like the reversing handle of a locomotive. 
The points of the hoes are cast of tough iron, chilled at the 
extremity, while the blades are of steel. The point can readily be 
renewed if broken, and the whole machine can be turned into a 
grubber by removing the blades and bolting on cast iron shoes 
in their place, merely to prevent the wearing away of the ends of 
the legs or stems. These legs are curved to prevent the point 
from being clogged by weeds. 

Messrs. Wright and Butler, ef Birmingham, contributed a 
variety of their petroleum heating stoves for warming bedrooms, 
saddle and harness rooms, offices, conservatories, &. <A perfect 
combustion is claimed, and certainly no smell of petroleum could 
we detect. The oil costs less than one farthing an hour per 
burner, and gives off a moist heat. The stoves consist of a loose 
tray or stand, a lampwith broad base fitted with from one to five 
1}in. flat burners, a casing of sheet iron with movable sight-hole 
covered with talc, and a cast iron top. It is stated that they 
may be left without attention for sixteen or eighteen hours, 
and that a two-light stove is sufficient to heat a room 16ft. by 
16ft., and keep frost out of a large house, 

After the successful working of the hair-brushing machine for 
the human species, it was not to be wondered at that a modifica- 
tion of the idea should be applied to the inferior animals. In a 
shed adjoining the Arcade, Messrs. Newton, Wilson, and Co., 
showed in action Small’s patent “horse-groomer,” of which 
we annex a sketch. A hand-wheel, with gearing, communicates 





SMALL’S HORSE-GROOMER. 


arotary motion to rods jointed in three places and terminating 


in a cylindrical brush. The rods are cased with gas tubing, | view by the annexed engraving. The substance to be ground is 
and the ‘louble-knuckle joints admit of the appliance being turned | allowed to fall from a hopper into a trough or feed chamber, in 


in every direction. The Liverpool Tramway Company are 
enabled, by the aid of a steam-driven machine and one man, to | 
groom 500 horses a day. It is stated that the animals prefer the | 
“ groomer” to the currycomb and brush, and that their health | 
is considerably improved by its means; certain it is that no | 
more glossy coat need be desired than that of the beast—not in 
too high condition—experimented Pe oe at Islington. 

Messrs. Jas Ellis and Co., of Jewiti-street, E.C., sent a remark- 
ably cheap and efficient hand-drilling machine, by which a hole | 
may be made at any angle up to lin. in diameter and 4in. deep 
without shifting. On what is known in the erecting shop as a | 
“ John Bull” slides a double or cross socket, which also takes a 
rod at right angles to the shaft of the “John Bull,” having at 
one end a head with a female screw cut in it. In this works a | 


ELLIS’ DRILL. 


hollow feed screw turned by a cross lever, while the drill spindle 

revolves inside all, being turned by a handle for light work 
where there is room, but by a ratchet brace for holes and | 
in corners. It will be seen 


bars capable of sliding and revolving in two sockets at right | tions for preventing the substance from being carried round by 


angles to each other, any angle for drilling may be obtained. In 
the erecting shop, for out-door work, for patching old boilers, 
and many other similar purposes, this tool will be valuable. 

A very comprehensive and useful appliance is the combined sack 
elevating, shooting, loading, and unloading machine, exhibited 
by Messrs. Sinkwell and Tooley, Dunstable. As will be seen by 
the annexed cut, it is provided with a pair of wheels, and may 
be used as a sack cart or truck ; but when turned up on its tail 
bar, the frames, made of channel iron, formtwouprights, and have 
small pulleys on their upper ends, on which run the ropes for 
elevating, tipping, &c., wound up on a shaft bya handle. The 
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trunnions of the carrier frame work in blocks which slide in the 
channels of the frames. In simply raising sacks or other objects 
the carrier frame rises in the uprights, while, for lowering, the 
lever which throws out the gear also acts as a brake. For shoot- 


ing or tipping, achain from the carrier frame is attached to a cross 
stay between the uprights at the required length, and this 
brings the carrier frame over when the desired height is attained 
—as regulated by the length of chain—while an india-rubber 
spring checks the momentum, and also serves to bring back the 








which is an endless screw for propelling the substance into the 
disintegrating chamber. 


carrying six redial arms called “beaters.” The substance, on 
entering near the periphery, is caught by the arms and thrown 
the drawing that, with two round | against the top of the chamber, which is provided with corruga- 


carrier frame. 


Carter’s patent disintegrator is shown in elevation and end 


te 7 


In this revolves at a high speed a disc 


CARTER'S DISINTEGRATOR. 








the beaters without being g: d. At the bottom half of the 
circumf: of the chamber are grates or sieves with different 
sized perforations, through which, when fine enough, the particles 


pass into a box or receiver below. To avoid any compression of 
air in this receiver, an air trunk or conduit forms a communica- 
tion between the receiver and the feed chamber, thus insuring 
sufficient ventilation and avoiding all dust. For pulverising 
substances which require to be reduced to an impalpable os 
the perforated plates in the bottom of the disintegrating ber 
are replaced by solid corrugated like those on the top ; 
and a piece added on to the top of the chamber forms a trunk 
furnished with baffle plates, leading into a shoot with one adjust- 
able side for regulating the of the current. The current 
of air caused by the revolution of the arms or beaters carries w 
with it only the fine particles of the substance, which is all 
to settle inachamber. This machine successfully reduces to 
any uniform degree of fineness that may be desired substan 
that are found difficult to deal with in o machines, especially 
the carbon from gas retorts and ceal for foundry 
blacking, and locust beans, which are difficult to grind on 
account of their hard kernels and sticky outside. Bones are 
reduced to a fine dust, which is perfectly uniform, without the 
necessity of dressing. 

Messrs. Anderson, Abbot, and Anderson, whose vulcanised 
india-rubber works are at Limehouse, are makers of speciall; 
strong steam hose for leading steam to rock drills, whi 
is supplied either with or without a covering of tarred yarn. 
They have also brought out a new and very efficient union, which 
can be a unshipped from one pipe and put on another, and 
made perfectly secure by clamping screws. 








DOSSOR, NELSON, AND WEDDALL’S 
LUBRICATORS. 

THE accompanying engravings illustrate a lubricator patented 
by Messrs. Dossor, Nelson, — Weddall. The Subalenteb agpeiee 
to be well designed, and we shall allow the patentees to state 
for themselves what they claim for it. They state that a per- 
fectly pure tallow or oil is admitted into the cylinders without 














any admixture of condensed water, as is the case with all steam 
lubricators heretofore used, thereby reducing the size of cylinder 
containing the lubricant for an equal quantity of tallow used; 
that the supply of the lubricant can be regulated with an 
amount of exactness and regularity not before obtained; that 














the amount of lubricant still remaining in the cylinder is at once 
indi ition of the piston, and is not dependent on 
ich are always ing broken, and that the 
ent of the valves is of simplest form, and conse- 








quently devoid of any possibility of Sy oT 
The main feature in this lubricator is in lieu of working 
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by condensation, as is the case with most others, it is worked 
by pressure, and consequently can be worked against any 
ine of steam. The action i is thus described. The valve 
at the bottom is closed against the admission of the steam into 
the cylinder by turning the wheel. The valve in the 
funnelled top is then opened, the piston being then at the 
bottom of the stroke, and the cylinder filled with the lubricant, 
which flows into it through the small port at the foot of hollow 
piston rod. The top valve is then screwed down, and the other valve 
being again opened, admits the steam through the port to the 
under side of the piston, causing it to rise and forcing the lubri- 
cant through the foot valve in the piston, it passes into the 
steam, thereby lubricating it before passing into the valve-chest 
and cylinders, the result being that both valve faces and cylin- 
ders are kept in perfect working order, reducing the friction con- 
siderably. When the piston arrives at the extremity of the 
stroke, thereby indicating that the supply is run out, the valve is 
closed and the side valve opened, causing the steam to rush out, 
and a partial vacuum created, the piston falls to the bottom 
of the cylinder, when the valve being again closed, the process 
before described is repeated, according to requirements, to the 
greatest nicety, thereby avoiding the great waste of the lubricant 
which exists in most other lubricators through the want of 
means of regulating and an efficient indicator to discover when 
the wo Ha nf is run out. Many are now working with satis- 
results. Two sizes are at present made, the larger one 
peer A for engines up to 200-horse power, the smaller for a 
less class of engines, portable or locomotive. 
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CROSSLEY’S PATENT HOT BLAST STOVE. 


Tue hot blast stove which we illustrate at page 425, is the 
invention of Mr. W. Crossley, of Askam-in-Furness. The object 
of the inventor has been to combine the advantages of the high 
temperature stoves patented by Cowper, and modified by 
Whitwell, with those of the ordinary cast iron stove. 

The stove is so constructed that the gases which escape 
unutilised at a very high temperature, and in many cases in the 
actual process ef combustion in the cast iron stove, are 
made to pass into an upper chamber above the ordinary stove, 
and there used for the purpose of preliminarily heatmg the 
blast. The object in putting the chambers one above the other 
is two-fold. First, to take advantage of increased height to get 

a good draught ; and secondly, of arranging the arch so as to 
pk sneha distribute the zone of combustion 

The engraving shows the stove arrangement, which consists 
of— 





A. Figs. 2 and 4—A chamber in which cast iron heating pipes 
are placed, arranged in any of the improved modes. Into this 
ehamber the gas may be admitted and used in the ordinary 
manner, but the method of combustion indicated in the woodcut 
is found to work most satisfactorily. 

B. Figs. 2 and 4—A second or upper chamber, into which the 
gas is conveyed through flues, indicated by the arrows, and in 
which similarly constructed cast iron pipes are arranged in a 
manner resembling that of the lower or combustion chamber. 
In this upper chamber the pipes may be fewer in 
number, or less ir size, and the metal in their con- 
struction of a less thickness than those in chamber A. 
The numbers which have been adopted at Askam are 12 in 
the lower and 10 in the upper chamber. The blast is first con- 
ducted through the heating pipes in the upper chamber, and 
there heated by the escaping gases from the lower one, and in 
this manner it is found the temperature of the blast may be 
raised to 500 deg. Fah. (260 deg. C.), which is claimed asa 
clear gain to this extent over the system of heating blast adopted 
in the old form of cast iron hot air stove. 

The blast thus heated is then conveyed through ordinary cast 
iron pipes—which may be covered with some non-conducting 
material, or enclosed within a brick chamber, in order that 
the blast may retain the temperature already reached—into the 
heating pipes of the lower chamber, where it is further heated 
to the temperature required for use in the blast This 
temperature may either be the same as that ordinarily obtained 
from cast iron stoves, in which case it will be of a more uniform 
character, and obtained with less heating of the pipes ; conse- 
quently with less wear and tear, and at a saving in gas or other 
fuel of nearly 50 per cent., or it may be of a temperature of 
1150 deg. Fah. (621 deg. C.), which is about 200 deg. Fah. 
(934 deg. C.) above the temperature safely obtainable in the old 
form of stove, and can be secured without any higher tem- 
perature of heating pipes than that usually adopted. 

It may be remarked here that ample provision is made for the 
removal of the pipes from the stove in case of accident, but the 
stove is much more under control and works with more safety 
than the old form of stove. The advantages claimed for this 
stove are a saving of 40 per cent. in fuel used in heating the 
blast, a higher temperature than that now obtained, a uniform 
temperature, an economy of fuel in the furnace, and thorough 
command over the temperature of the blast. The power of the 
stove is so great—due to the draught caused by its increased 
height, and also to the extent of the heating surface—as to 
be found to give such control over the temperature of the blast 
that it may be kept constantly at very nearly the same 
temperature, notwithstanding disturbances in the weather or 
accidental occurrences at the furnaces, which interfere with the 
quality or quantity of gas. The stove has been now at work for 
some time, and is giving, we understand, the most satisfactory 
results. 








BELGIAN TiREs IN ENGLAND.—The — of the directors of the 
John Cockerill Company states that during the company’s last 
financial year half the tires made at the company’s rolling-mills 
have been disposed of in England. 

OxrpIsEp Monry.—It seems a pity that the mint authorities do 
not issue its bronze money chemically oxidised instead of sending it 
out to be thus acted by by atmospheric influences and the lapse 
of time. When pence, ce, and farthings leave the mint 
gates, they are quite as bri t looking as the very coppery-hued 
—— i turned out from the same place. The tarnishing 
pus through once they are exposed to the no 

_— every shade of dinginess and every 
they the bl d aspect of 
aspect the coins might easily be made 
> assume before coming into circulation at all if the mint chemist 
ere instructed to dye their heads and tails inside the establish- 
om If this had been done ee the mottled specimens of 
mintage now so abundant, and we may add so repulsive in 
appearance, would not be in existence at all, and the mint would have 
escaped reproach—at least on this ground. As many hundreds of 
tons of bronze money will have to be struck and issued by the mint 
to the “* proper authori- 
e whole mass through an 





during the ensuing year, we beg to 
ties” the — of putting 


oxidising process before it into the hands of the public. 
The fractional effects f gan fe fe 

happily 
aaanudecturers, 


ome ap asaay. _ ry 2 v paar 
ved surfaces, and thus wi 
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RECOLLECTIONS OF IMPROVEMENTS WHICH 
HAVE BEEN MADE IN THE STEAM ENGINE 
DURING THE LAST HALF CENTURY. 


By Joun Bourne, C.E, 
No, ‘IIL. 


Mr. Robert Napier began business in Glasgow as a blacksmith 
and mechanist in a small shop not far from the old College, 
which, when visited by me twenty years ago in company with 
Mr. David Elder, had been transformed into a stable. He 
married the sister of David Napier, and when David removed to 
more commodious premises at Lancefield, on the Clyde, Robert 
Napier succeeded him in Camlachie. He stated at this time 
that if he could get a good foreman he might succeed in getting 
some engine work ; and he happened to light upon David Elder, 
by whose industry, talents, and persistent effort the engine 
business was in a great measure built up. The main features of 
Mr. Elder’s work were great strength and scrupulous fidelity of 
workmanship. He was conservative in his ideas, and had a distrust 
of new forms; but whatever machinery he turned out was of 
the very first quality, and was uniformly successful. Step by 
step Mr. Robert Napier’s engines made their way, until they 
attained unquestioned supremacy on the Clyde, and great 
celebrity in all parts of the world—a reputation they still pre- 
serve. Up to the time of Mr. Elder’s decease I maintained my 
intimacy with him, and knowing the powerful influence he had 
exercised in founding the reputation of the Clyde in marine 
engineering, I requested him in 1855, after he had retired from 
the active management of Mr. Napier’s works, to revapitulate the 
leading incidents of his career. These I set ‘down in writing at 
the time, and they are as follows :— 

David Elder was born at the farm of Little Saggie, in the 
neighbourhood of Kinross, in 1785. His father, Alexander 
Elder, was a country millwright, who had attained some local 
celebrity as a constructor of ploughs. He was an elder of the 
Anti-Burgher sect, and of the strictest probity. But his father, 
who had been a mechanical genius, had been unsuccessful in a 
worldly point of view, and he had little toleration, therefore, for 
mechanical innovations with which, in his mind, the idea of ruin 
was associated. Alexander Elder, besides his business of mill- 
wright, was occupant of part of the farm of Little Saggie, and the 
first occupation of the son after he left school was that of herding 
cows—a duty which he very much neglected for clandestine experi- 
ments with miniature water-wheels in a stream which ran 
through the farm ; and he was struck with the ease with which 
he could lift stones in the water, which out of the water he 
could hardly move. His first acquaintance with the steam 
engine was obtained during a visit to a relative at Alloa, when 
he was shown one of the old atmospheric engines, and where he 
also obtained a knowledge of Mr. Watt’s then recent improve- 
ments. He was now bound apprentice to his father, and the 
landlord of Little Saggie having died, his brother, Dr. Ruther- 
ford, a man of science from Edinburgh, succeeded to the estate, 
and came to reside in the neighbourhood. Finding David Elder 
to be intelligent and anxious for information, Dr. Rutherford 
gave him instruction in chemistry and many other scientific 
subjects. But the popular prejudi i had not 
yet died out in this district, and Dr. Rutherford, though in all 
respects a most exemplary man, was considered even by his own 
tenants to be “no canny,” and-to be as flagrant a heretic as Roger 
Bacon. 

After having completed the term of his apprenticeship Mr. 
Elder went to Edinburgh, where he bound himself for a term 
to a cabinet maker. At the expiration of this time his father 
retired from business, and Mr. Elder succeeded him and settled 
at the adjacent village of Milnathorpe at the age of 28. Here 
his business was not successful. The work he turned out was 
too good to be profitable at the current rates of the district ; 
and in 1813 he came to Glasgow to seek his fortune. His first 
employment was at the dye works of a Mr. Glass, at the Spout 
Mouth, where he was employed to fit up some dash wheels, &c., 
for washing and dressing pulicats. He then entered the em- 
ployment of Mr. Carsewell as a joiner, and subsequently obtained 
employment from Mr. Leitch, cabinet and weaving implement 
maker, in Paisley. He was thus brought into contact with the 
Paisley spinners, one of whom employed him to design and 
construct anew mill. He next entered the employment of Mr. 
James Dunlop, one of the pioneers of the cotton manufacture in 
Scotland, who engaged him to design and oversee the erection of 
anew cotton mill at Broomward. He was afterwards employed 
by Mr. Dunlop to make designs for a cotton mill, which, in con- 
junction with a Mr. Carrick, he meditated establishing at Pater- 
son, on the falls of the Passaic, about 17 miles from New York, 
to which place Mr. Elder was to have proceeded. But in the 
interval Messrs. Mitchell and Russell, silversmiths in Glasgow, 
having applied to Mr. Crichton, the mathematical instrument 
maker, to know if he could recommend a mechanic competent to 
design a machine for stamping Mr. Elder was recom- 
mended, and undertook the task. As they wished to keep the 
project secret they proposed that the castings should be made at 
Carron, or some other distant foundry. But Mr. Elder sug- 
gested that as a new occupant, Mr. Robert Napier had just 
entered the Camlachie foundry, to whom none of the parties 
were known, the might be as well made there—which 
was accordingly done. Mr. Dunlop, having at this time lost his 
eldest son, cooled a good deal on the American project ; and 
finally Mr. Elder was ape by Mr. Robert Napier, in 1822, as 
the manager of his works. 

The first engine he constructed was one with a 23in. cylinder 
and 4ft. stroke, made for Mr. William Bewick, of Dundee, and 
he took pains to make it as perfect as possible. This engine 
gave great satisfaction, and led to other orders for mill engines. 
But it was some time before an order for a marine engine could 
be obtained. At length, with much difficulty, an order was got 
for an engine for a small steamer, the Leven, intended to ply 
between Glasgow and Dumbarton. This engine was a single 
side lever engine, with cylinder 3l4in. and a 3ft. stroke. Its 
performance gave satisfaction, and led to orders for engines for 
several other river steamers, of which the first were the Ben 
Lomond, the Loch Lomond, the Helensburgh, Clarence, and 
Ardincaple. 

Mr. Robert Napier’s first sea-going steamer was the Eclipse, 
set to ply between Glasgow and Belfast in 1825. She was built 
by James Rankine in Dumbarton, and was fitted with two side 
lever engines, with cylinders 33in. diameter and 3ft. stroke. 
These engines had Gothic framing. The cross-tails, as was the 
invariable practice at that time, were of cast iron, and the tops 
of the side rods were formed with octagonal brasses. But in the 
steamer Sultan, constructed shortly afterwards, the cross-tail was 
formed of wrought iron, with butt pieces, such as were from this 
time usually adopted, and the side rod eyes were fitted with long 
round bushes cut spirally, to admit of tightening, but presenting 
sufficient surface to prevent the oil from forced out. 

The engines of the Eclipse were the last Mr. Napier made at 
Camlachie. He then removed to more commodious premises in 
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ashington-street, where the engines of the Foyle, Queen Ade- 
laide, Robert Napier, Isabella Napier, John Wood, and a vast 
number of other vessels, including all the early vessels of the 
Cunard line, were constructed. On the retirement of Mr. David 
Napier from the business of a marine engineer, Mr. Robert 
Napier succeeded him in the premises at Lancefield, which, in 
conjunction with his sons, he still retains. 

About twenty years ago Mr. Elder’s son, the late John Elder, 
who had been trained under his father at Mr. Napier’s works, 
entered into partnership with Mr. Charles Randolph, of Glasgow, 
as marine engineers and shipbuilders. The firm was very suc- 
cessful, and has been mainly instrumental in introducing the 
form of compound engines now in general use. Besides introduc- 
ing greater strength and more careful workmanship into the con- 
struction of marine engines, Mr. David Elder contrived several 
new kinds of tools, one of the most serviceable of which is the 
dise set with cutters on the edge, each of which is successively 
brought into play as the disc rotates. The principle of rotating 
cutters is now coming into operation for every class of work 
with the best results. 

The side lever form of engine, first introduced by Boulton and 
Waitt, was adopted by Maudslay, after having received modifica 
tions, mee in its architectural features, at the hands of the 
elder Brunel. Mr. William Fawcett, the engineer of Liverpool, 
had about this time « d the t of Mr. Riley, of Soho, 
to manage his works, and he also adopted the side lever form of 
engine, but with modifications different from those which Mr. 
Brunel had introduced. Mr. Robert Napier in his form of 
engine followed Maudslay, and Messrs. Caird followed Fawcett. 
But in course of time both imitators introduced considerable 
deviations from the original type. Napier’s engines were made 
like Maudslay’s, with a Gothic framing; and Caird’s like Faw- 
cett’s, with a Doric framing. But subsequently wrought iron 
framing was pretty erred introduced. 

In most of steamers Mr. Robert Napier was associated 
with Mr. John Wook Me Napier making the engines, and Mr. 
Wood the hulls. The symmetry and elegance of Mr. Wood's 
models, and his careful finish of the hulls, no doubt operated 
indirectly in favour of Mr. Napier’s engines; and for many 
years no more favourable combination, and no more successful 
result, could be anywhere obtained that that of Mr. Wood's 
vessels and Mr. Napier’s engines. 

Jobn Wood was born in Port Glasgow in 1787, and succeeded 
to the business of his father, who was also a shipbuilder there, in 
which occupation he had a long and successful career. In 1811 
Mr. Wood, being then in his twenty-fourth year, built the Comet, 
and in the construction of steam vessels he set the fashion which 
other builders only copied. Mr. Wood's refined taste and instine- 
tive appreciation of symmetry of form, combined with compe- 
tent scientific knowledge and great care in the construction and 
finish of his vessels, long gave him the undisputed supremacy as 
a shipbuilder on the Clyde; and the general recognition of the 
excellence of his models, and the general adoption of them by 
other builders, contributed to create a public taste in this depart- 
ment on the Clyde, such as we may suppose to have been dif- 
fused among the ancient Greeks in the department of the fine 
arts. Mr. Wood was in his nature essentially an artist, and 
more capable, therefore, of producing good ships than of making 
very much money by them. His vessels were finished through- 
out like a piece of cabinet work, and in both elegance and effi- 
ciency they for many a day outstripped everything that was pro- 
duced elsewhere. Nor was it as an artist alone that Mr. Wood 
was estimable. He was equally estimable asa man. Modest, 
simple-minded, and generous, blind only to his own merits, and 
anxious to discover excellences in the works and character of 
everybody else, he endeared himself toa large circle of attached 
friends, the survivors among whom still revere his memory. 
From 1833 up to the period of Mr. Wood's decease in 1860, I 
maintained intimate converse with him, and I am able to assert 
that it is mainly to the influence and example of Mr. Wood that 
the Clyde has risen to the celebrity in shipbuilding that it has 
reached. The present generation of shipbuilders are Mr. Wood's 
followers and disciples ; and they have never had occasion to 
repent of having followed his lead. 

In 1834 I was directed to fit up an apparatus in the steamer 
City of Londonderry for burning a mixture of tar and water in 
the furnaces, which I accordingly did. The plan had previously 
been in operation in certain gasworks where it had been found 
to answer, and the addition of the water prevented smoke. But, 
although while surrounded by the mass of hot brickwork in 
which gas retorts are set, it had succeeded tolerably well, I found 
that the mixture, when introduced in quantity, cooled the fur- 
naces of a steam vessel too much, while, if not introduced in 
quantity, sufficient benefit, to compensate for the complication 
could hardly be expected. Finding the existing arrangement 
would not answer, I had a boiler and furnace erected at my 
father’s residence at Lynnbury in Westmeath, where I spent 
two years in prosecuting experiments upon this subject. I 
employed a retort like a gas retort, made of wrought iron, into 
the remote end of which the water and tar were fed, and, pass- 
ing thence over the red-hot surfaces on their way to the furnace, 
they were superheated and were finally burnt without smoke. 
The mechanical part of the problem was thus solved. But the 
question then arose, whether, seeing that coal-tar, though at that 
time a refuse material, was produced only in limited quantity, 
the effect of introducing a method of utilising it would not have 
the immediate effect of so raising the price that it would cease 
to be profitable to use it? I finally came to the conclusion that 
no great advantage could arise from the introduction of the 
coal-tar system, and that the contrivance of some way of burn- 
ing coal without smoke or waste would be more generally use- 
ful. I, therefore, now bent my attention to the solution of this 
problem. It very soon became clear to me that the innumer- 
able projects for burning smoke, which had heretofore been pro- 
pounded, were based upon an erroneous chemical principle, imas- 
much as smoke was composed, for the most part, of carbonic 
acid and nitrogen, which extinguished flame, and which hindered 
the combustion of the carbonaceous particles by which those 
products of combustion were darkened. By distillation coal is 
separable into a combustible gas, which may be burnt without 
smoke, and carbon or coke which may.also be burnt without 
smoke, and I first propounded the axiom which, mainly through 
the persistent iteration of Mr. Charles Wye Williams, has since 
become familiar, that, instead of burning smoke, the proper 
course was to prevent its formation. 

Mr. Williams was at this time the managing director of the 
City of Dublin Company, and I communicated my views to him 
in the idea that a certain furnace I proposed to — aa 
be adopted in the Dublin Company’s vessels. Mr. 
adopted the views but not the furnace, and in meade 
those views he forgot to: mention my name in connection with 
them, until at length a tardy recognition was drawn from him 

in the Civil Eng and Architects’ Journal in 1842. The 
arrangement proposed at this time by me for burning coal with- 
out smoke is described in my patent of 1838. Though correct 
og it is too troublesome in practice, and has consequently 
never been adopted. 
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Dec. 17, 1875. 
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RAILWAY MATTERS. 


Tue hull of an iron ship destined for the Pacific Ocean 
passed over the Pennsylvania Railway the other day. It was in 
sections, and from the Chester, Pa,, shipyard. The ribs, beams, 
and plates made twenty-eight car loads, and forty car loads are 
still to come. 


THE Panama Railway om oo | have resolved to establish a 
tri-monthly line between New York and San Francisco, and a line 
from Panama to Central America. This would require three 
steamers between New York and mi, et. five between Panama 
and San Francisco, and two between Panama and Central America, 
the total cost of which is estimated at 3,800,000 dols. Messrs. 
John Roach and Son have offered to build suitable steamers for 
425,000 dols. each ; while Messrs, Wm. ae = gee Sons, of Phila- 
delphia, offer to build them for 450,000 dols. each. Whichever 
party gets the contract, the steamers will be built on the Dela- 
ware, 


A SERIES of contracts for alterations and additions to stations, 
and for several short branches in the Durham and Shields district, 
have just been let by the North-Eastern Railway Company. The 
. most important of these includes the South Shields branch, for 
which eight tenders were received, the accepted one being that of 
Mr. Scott, at £29,648; the highest being .286. For extensive 
alterations near to Monkwearmouth station, Sunderland, only 
two tenders were received ; and that of Mr. Walter Scott, at 
£16,015, was the accepted one. For certain small connecting lines 
near Durham the tenders ranged from £20,392 to £26,096; and 
the one accepted was £22,355. Whilst for certain alterations and 
improvements in Shot Factory-lane eight tenders were received, 
varying from £7050 to £9656; the first-mentioned sum being that 
stated in the aceepted tender from Mr. Jos. Lee. 


Tue Secretary of the Treasury, in his report for 1855-6, gives 
elaborate tables, covering 185 pages, showing the condition of rail- 
roads in the United States in 1854. These s make a very 
—— comparison with the figures for 1874, which are as 
follows :— 









































t e  - 
Returns. Returns. Increase. poe 
1854. 1874. Absolute. cont. 
Railroads in operation.— 
Miles... ce oo «+ of 19,986 | 72,623 52,657 264°27 
| dels. | dols. dols. 
Capital stock 433,286,946 |1,990,997,486)1,557,710,540) 359°51 
Funded debt 303,157,973 1,978,434, 235) 1,675, 296,262] 525°65 
Floating debt .. 4,126,958 | 252,331,873] 212,204,915) 528-86 
Total assumed cost .. 776,551,877 |4,221,763,594|8,445,211,717| 443°65 
Gross earnings .. . | 91,182,693 | 520,466,016) 429,283,323) 470°80 
Operating expenses 48,712,381 | 330,895,058) 282,182,677) 579°61 
Net earnings 42,470,312 | 189,576,958| 157,100,646) 346°36 
Cost of road per mile 23,952 | 58,132} 19,180] 49°24 
Gross earnings per mile.. 4,574 | 7,166) 2,593) 56°67 
Operating expenses 49... 2,444 | 4,556 2,112} 86°41 
Net earnings yer mile .. 2,130 | 2,610) 480) 22°54 
Operating expenses p. cent 53°48 | 63°56) 10°88} 18°85 


Our readers, says the London and China Telegraph, are aware 





that a company has been formed in London for the purpose of in- 


troducing railways into China, and that the first experimental line | 


will be between Shanghai and Woosung, a distance of nine and | 
a-half miles. We are now enabled to state that a contract has | 
been entered into between the Woosung-road Company (Limited) and 
Mr. John Dixon, of London, for the construction of the line, and 
that the materials for the permanent way have already left for 
Shanghai. The engineer of the company went out some time since, 
and will be on the spot to commence operations as soon as these 
shipments arrive. It is expected that the line will be completed | 
and in full working by next July, when the novelty of seeing | 
railway trains actually running over the distance in a few minutes 
may be considered certain to attract a large amount of Chinese pas- | 
senger traffic. The line being avowedly experimental, is con- 
structed on the narrow gauge of 2ft. 6in.; the funds at command 


would not admit of anything more. It is no doubt the case that | destructive distillation of coal, the new atomic weights 


this will be found inadequate to the requirements of a large | 
traffic ; but the first thing to be done is to prove railways in China | 
a success, and if the enterprise of the company is able to make this | 
small line a paying concern, there can be little doubt that funds | 
will be forthcoming in this country to provide railway communica- | 
tion between the more important centres of commerce in China, 
when future extensions of the system can be equipped with every | 
requisite to carry the it traffic in and merchandise 
that it would be reasonable to expect for some years to come. We 
believe the promoters of the enterprise will effect more real good 
in our relations with China and the Chinese than all the treaties 
and conventions we can obtain. 


EIGHT or nine years ago, when the railways connecting Southern 
Russia with the Baltic ports were only projected, the a 
was indulged in, remarks the Economist, that grain might find its 
wg ee Sh by way of the Baltic, to Western 
The speculation did not seem quite well founded, considering the 
shorter distances from the corn field of the district to Odessa and 
other Black Sea ports, and it was considered that the competition 
of the Baltic ports, if any, would hardly extend farther than in 
cases where a sudden demand, at a high price, arose in Western 
Europe, and a profit was to be made by rapidly hurrying forward 
the grain. It eppears, however, from discussions in the Russian 
press, that the oldest and most important of the southern lines, the 
Odessa-Balta Railway, is now suffering from the steady competition 
of the North-Wi lines connecting the district with the port of 
Koni . “The cereals which our South-Western provinces pro- 
duce,” it is stated, ‘‘ had recently Odessa for centre of attraction. 
That has now changed. Our grain takes, in preference, a northern 
direction, and it is with difficulty if Odessa succeeds in drawing to 
it a portion merely of the harvest of Podolia, What is especially 
surprising is, that countries situated at a dist of 270 versts (180 
miles) from Odessa, and which a distance of 1000 versts (667 mlles) 
separates from Konigsberg, might have yet been led to prefer Ko- 
nigsberg.” The explanation is, no doubt, added, that the charges by 
the line to Odessa are excessive, so as to admit even of the competi- 
tion of ordinary wagons; and we also observe, from the last consular 
report relating to Odessa, issued by our Foreign Office, that Odessa 
suffers from the mee pe of Sebastopol, and other of the 
Black Sea and Sea of Azov, which are now connected by rail with 
the interior, but when all is said, the fact of an effective competition 
of any sort, by way of Konigsberg, is remarkable. The Set, ree 
is confirmatory of that of the grain trade between the far West of 
America and the seaboard. In spite of the water communication 
down the St. Lawrence, and by way of canals to New York ; in 
spite, also, of the facilities ae y offered by the Mississippi, 
and which have hardly ever been used, a large part of the grain of 
the Western States of America finds its way to New York by 
means of numerous competing railways. The railways in such 
cases are often accused of working for little or no profit, and a 
similar statement was made last week by our Vienna correspondent 
with reference to the conveyance of Austrian grain via the Bohemian 
railways to the Baltic ports ; but the working in such cases, and 
permanently, cannot always be at a loss, and the public, in any 
case, get the advantage of the conveyance of goods over long dis- 
tances by rail in circumstances where it might be thought the railways 
would be utterly beaten out of the field. e rapidity of conveyance, 
en the i, Le _ of a circumstances in their 
favour which wi compensate a slightly higher charge than 
routes less costly to work, . - 








| fall upon this curious 


| varies inversely as the square of the distance. 


NOTES AND MEMORANDA, 


Ir is stated that a week’s work in Birmingham comprises, among 
its various results, the fabrication of 14,000,000 ns, 6000 bed 
, 7000 guns, 300,000,000 cut nails, 100,000, 
saddles, 5,000,000 copper or bronze coins, 20,000 pairs of spectacles, 
six tons of ps sag mache wares, over £30,000 worth of jewellery, 
4000 miles of iron and steel wire, 
pins and hooks and eyes, 130,000 of wood screws, 500 tons of 
nuts and screw bolts an — fty tons of wrought iron hinges, 
350 miles length of wax for vestas, forty tons of refined metal, 
forty tons of silver, 1000 dozen of fenders, 3500 bellows, 
800 tons of brass and copper wares—these, with a multitude of | 
jane articles, being exported to almost all parts of the civilised 
wor! 


A NEw adulterant of port wine, says the Scientific American, 
unlike many others, is easily detected by non-chemists, and is 
in some cases dangerous, especially when partaken of by the feeble, 
delicate, and convalescent. It is an artificial colouring, which, 
Shuttleworth says, consists of a mixture of azalin a magenta 
red. The aniline colours, objectionable in themselves, are the 
more dangerous because they not unfrequently contain arsenic. 
The adulteration is detected by shaking the suspected wine—and 
all cheap wines are to be oe an equal volume of 
amylic aleohol—fusel oil. If the wine is genuine port, the amylic 
alcohol remains colourless ; but if adulterated, it fst The out the 
colouring matter, and itself appears of a purple red colour. 


Tue steady progress of silk cultivation in India affords some 
satisfactory A a of the growth of commerce under our rule. 
In the central provinces, until lately held to be the most backward 
of our dozen separate Governments, the value of the silk exported 
has risen in the year, —s to the last annual report, from 
£119,700 to £229,000. The silk of the native worm, the Tasar, is 
of a coarse character, and the sericulture rough, although a large 
quantity of silk is produced. In the district of Sambalpore, how- 
ever, which has a 4 mew te resembling that of Lower Bengal, where 
the rearing of the Chinese silkworm is an important branch of 
industry, the Deputy Commissioner is stated to be introducing 
large supplies of its eggs and preparing to establish mulberry 
ves. In connection with the report, it is worth noting that the 
local silk factory was opened at Bombay with much ceremony 
not many weeks ago. 1t is described as a building 175ft. long, in 
three stories, and well supplied with steam power. It has three 
Fonglish superintendents of the different departments, butthegeneral 
manager is a native, and the company to which it belongs is started 
by native capital chiefly, and has a native gentleman, Mr. Tapidas 
Varjdas, as its chairman. 


A METHOD of testing the illuminating power of gas has 
been devised by Mr. Siemens. The invention is based on the 
discovery by Mw. Sale that crystalline selenium is a conductor 
of electricity just in proportion as it is exposed to light, 
and that the portions of the spectrum which affect light most 
powerfully are precisely those which render selenium most con- 
uctive. The conductive power of selenium is, however, slight and 
uncertain, and the destructive action of calorific rays upon it is 
very considerable. But Mr. Siemens found, that by raising amor- 
phous selenium almost to a fusing point of heut, and then slowly 
cooling, he obtained crystals which were better conductors of 
electricity, and which, while less susceptible to the calorific rays of 
a flame, were, curio’ y cnough, far more sensitive tolight. He 
adjusted a smal: particle of this crystalline selenium in the circuit 
of a galvanic battery, and connected the whole with a galvanometer, 
the needle of which indicated with the nicest precision the increase or 
diminution of the electric current through the selenium. This 
current was found to be affected by the slightest gradations of 
even the feeblest jets of flame, the light of which was allowed to 
ct i fi resented x test 
y the ordinary 





, which, . 
far more delicate and reliable than that afforded 
photometer. A light of a specific intensity being adopted asa stan- 
dard, any other light might be m by placing it at such a 
distance as would produce the same reading on the galvanometer, 
and its strength would then be a matter of arithmetic based on the 
well-known rule that the intensity of a light on a given object 


Dr. Hormany, of the University of Berlin, furnishes, in Percy's 
Metallurgy, the following list of the compounds generated by the 
ing 





Hydrogen H Ethine (acetylne).. CoH, 
Water .. a H,0 |} Bengzol .. .. .. CgH, 
Carbonic oxide co Toluol C,H, 
Carbonic acid CO, | Xylol CH 
Sulphurous acid 802 | Cumol XgHj2 
Hydro-sulphuric Cymol CyoH), 
acid (sulphuretted > H,S | Napthalin .. CyoHs 
hydrogen Anthracene .. CiyHie 
Bisulphide of carbon CS: Phenanthrene C,H 
Hydrocyanic acid.. HCN | Fluorene C)3H; 
Hydrosulphocyanic *HCNS | Pyrene .. CigHio 
“ 7% GH 2 | Crysene .. CysHy. 
cetic a + 8 2 
Carbolic acid (phenol) C,H,0 Pr. saan aes 
Cresylic acid (cresol) C,H,O | Aniline ete H N 
—— acid (phlorol)C,H},0 i ae C HN 
Rosulicacid .. .. Cael 0 | —— CHEN 
HYDROCARBONS. | Lutidine.. C,H,N 
Methane (marsh gas) CH, | Collidine C,Hy,N 
Sextane (propyl) -- CoHy, | Parvoline CyHy,N 
Octane (butyl) . CoH. | Corindine CroHN 
Decane(amyl) .. CoH» | Rubidine Cy) Hy,N 
Duodecane Tengreyt) CyaHag | Viridine CjaH 9N 
Paraffine.. .. .. CyHen+e(?| Chinoline } C,H,N 
Ethene (olefiant gas) C,H, | coline ? 
Tertene (propylene) C,H, | Lepidine .. .. CysH,N 
Sextene (caproylene) CeHis | Cryptidine .. .. Cyt 
Septene( thylene)C;H}, } Pyrrol .. .. .. C,H 
M. CoquILLOn communicates the following to Comptes Rendus:— 


“If we take a strong solution of sulphate of aniline and submit it 
to the action of two Bunsen elements, employing platinum 
electrodes, we soon see the positive pole become coa with a 
violet blue covering, greenish in places, a fact remarked by Letheby. 
If the experiment is prolo for twelve or twenty-four hours, we 


find fixed to the positive pole a black mass, | detached. On 
treating this substance with ether and alcohol, an ig it, there 
remains an amorphous black body with some greenish reflections, 


insoluble in most solvents, If this body is treated with sulphuric 
acid, and spread out upon a porcelain saucer, it takes a greenish 
coloration, but on treatment with alkalies it resumes its jet black 
colotr. It is not affected by nascent hydrogen. To ascertain that 
the production of this black was due to nascent oxygen, and not to 
the platinum employed as electrode, I made use of electrodes of 
gas coke, and obtained in twelve to twenty-four hours identical 
results ; a black adhesive mass was fixed to the carbon of the 
positive pole. Nitrate of aniline gave also a black deposit, which, 
on treatment with alkalies, took a velvet-like appearance ; but in 
presence of sulphuric acid a decomposition took place, and I 
obtained a brown maroon coloration. The composition of this 
black is therefore different from that obtained with aniline 
sulphate. Muriate of aniline gave. around the positive pole, a 
black coagulum, but it is probable that, in this case, the action is 
complex, and that there may be at the positive pole, besides 
nascent oxygen, nascent chlorine, which complicates the results. 
With the organic salts I have chtained differences which uire 
mention. iline acetate gave, at the positive pole, a black 
glutinous ee ee soluble in the surrounding salt. Aniline 
tartrate gave no result, not even the least coloration of the positive 
pole. ence it appears that aniline blacks may be obtained with- 
out the intervention of any metal, and that the salts of aniline 


ten tons of pins, five tons of hair | delay. 





behave in different manners with the nascent oxygen.” 


MISCELLANEA, 


TWENTY millions of francs are to be 


iven by the Duke of 
Galliera to the city of Genoa, to be appli orks 


to the harbour w 


buttons, 1000 | about to be undertaken. 


THE Italian Government have asked Parliar-ent for authority 

to commence works for the improvement of the Tiber without 

The works consist in thoroughly clearing the bed of the 

river within the city and cutting a through the wide curve 
the river takes near the church of St. Paul’s from Muira. 

On Wednesday last week the Silkstone coal was struck at the 
colliery belonging to the Barrow Hematite Compauy. This is the 
first time that the Silkstone coal has been reached from the 
Barnsley bed, so that an important problem, and one that has been 
watched with great interest, has been solve d. 

Tue Lords of the Admiralty have appointed Mr. , one of 
the officers of Chatham Dockyard, as chief of the shipbuilding 
department at the dockyard at Hong Kong, which has just become 
vacant, The appointment is worth about £700 a year. . Pynn has 
much experience in shipbuilding, havi: supérintended the 
construction of several of the largest iron now afloat. 

Herr Krupp has, it is stated, intimated to his Government that 
he is prepared to produce a 150-ton gun of 46 centimetres calibre, 
or about 18 Not being able to appreciate the system adi 
by England of building up guns by ob of wrought iron which may 


be in in size to any extent without being rendered liable to 
burst, he yoopemee to use his favourite steel, even for this enormous 
weight. e will have to make the tube or body of the gun in two 


pieces. The gun is said to be ly commenced, 

In France, where the natural ice is too thin to have any commer- 
cial value, itis proposed to press the thin sheets together in an 
ordinary screw or lever press till they recongeal into single masses. 
It is estimated that two men with a press and a good supply of ice 
= make aa of merchantable > a oe. _ has 

m scienti: y reported upon and ot! and might 
be worthy of e iment in the United States south of & the ice crop 
line. Snow has been treated in the same way, and a very fair article 
of ice produced from it. The only objection to snow ice is the im- 
purities it is apt to take up from the air. + 

WE are pleased, says our excellent contemporary The Miller, to 
announce that at the general meeting of German millers next year 
there will be an International Exhibition at Nuremberg of 
machinery for milling, ing, and farming purposes, similar to 
that held at Leipsic in 1869. The exhibition is to on August 
13th = epg « on —- t' 1876. me © has been 
engaged, an the surrounding groun: e comprises an 
area of 15,500 square feet. It is well lighted, and consequently is 
well adapted for the — in view. There will be motive 
power. e exhibition be oar oe millling and bakin; 
apparatus. The prices for stands will be as follows :—A. Groun 
surface, the square metre, 10s; B. Table surface, the square metre, 
15s.; C. Wall surface, the square metre, 15s. The president of the 
committee must be informed of all articles intended for exhi- 
bition not later than March Ist, 1876, and at the same time one 
half of the rent te be paid must be advanced. Communications 
should be addressed to the Chairman of the Exhibition Committee, 
Mr, Jean Fister, Nuremberg, Germany, 

THE patent drive well consists of a small tube driven into the 
ground by means of a hammer, until water is reached. A pum 
is then applied to the tube, and the well is complete. It is, - 
ing to the Scientific American, the invention of Colonel Nelson W. 
Green, of Courtlandt, New York, patented by him May 9th, 1871, 
but discovered and put into use by him in 1861 while he was 
serving in the United States army. Nearly all the dwellings at the 
fainous watering place of Oak Bluffs, Martha’s Vineyard, are 
supplied by this means with water, including the Sea View Hotel. 
At the latter establishment a six inch pipe is driven down 22ft. 
into the ground ; and such is the abundance of the supply that a 
steam pump of equal bore, running constantly for eighteen hours 
out of twenty-four, never lacks water, which is pure and excellent. 
There.appears to be a fresh water lake or stratum under the whole 
island, at about the above depth. When the drive well tube is 
sunk to 27ft. it strikes salt water. If the well tube is sunk in the 
salt water covered bottom, a few rods out from the shore, the 
result is the same; fresh water is found at about 22ft. and salt 
water at about 27ft. The drive well patent has been, it appears, a 
subject of litigation for — years in the er States. The 
owners are at present conducting an important litigation agai 
W. and B. Douglass, of Middletown, Ou. who ae atleged’to be 
infringers. Nearly a year has been occupied in taking testimony, 
which reaches three thousand pages of foolscap, while the costs so 
far are estimated at upwards of a hundred thousand dollars. The 
case is before the United States Circuit Court, Brooklyn, Judge 
Benedict presiding. 

Some months ago a description was 
ingenious apparatus and plan inven by Mr. Dillon, of the 

i of Office, for carrying on the business of that depart- 
ment. Its chief features are the substitution of photographic 
printing for the — tedious and uncertain process of transcrip- 
tion by hand, The effect anticipated is that, instead of having a 
vast accumulation of memorials and almost insuperable difficulties 
in the way of obtaining certified copies of securities which are 
D to prove the titles to property, and leaving uncopied deeds 
in danger of mutilation and decay, the registration can be effected 
with a rapidity which will leave the ials in advance of the 
work, and searches can be effected in a few minutes by the simple 
process of turning the handle of a small machine, on which the 
memorials, with all necessary particulars conveniently arranged 
for reference, are printed on a continuous web, fitted upon rollers, 
and capable of being increased ind efinitely in length, copies of it 
being ee oy to — that may be desired. The inven- 
tion, for which Mr. Dillon has taken out a patent, has been 
subjected to every possible test by a committee of scientific and 


iven in the Times of an 


essional ~~ and their report in its favour has now been 
ad by the Treasury, a conference between them and Mr. 
w. Smith, M.P., Financial Secre 





to the Treasury, and an 
ses his os It will be y to introd 

a bill in Parliament to legalise its adoption in the Registry of 
Deeds Office. 

At a meeting of the Twickenham Local Board on Thursday night 
last week, a letter was read from Captain George Harris, the 
Horse Guards, Whitehall, drawing attention to a i 
Times of 3rd December, in reference to the inquiry held 
Tulloch at Twickenham on the 1st inst. The letter ranas follows:— 
“To the Surveyor of the Twickenham Local Board.—I shall be 
much obliged if you will inform me whether the above statement 
as to the stoppage of works is correct? If so, I suppose there is 
little chance of the Whitton drainage works being done in two 
months as you told me a short time ago. Harris, Captain. 
Horse Guards, Whitehall, Dec. 8th, 1875.” On the letter = | 
read, the chairman of the Works Committee, Mr. Withers, deni 
that the works were stopped, and subsequently moved the follow- 
ing resolution--viz., “‘that Mr. Lund, the working engineer, 
applied to attend as soon as possible at Twickenham to lay before 
the committee his scheme of filtration.” Mr, Churchwarden Sted- 
well seconded the resolution, to which the following amendment 
was moved by Mr. Blake, and seconded by Mr, A. Clark—viz., 
“That it is the opinion of this ting t no fur ‘her be 
taken with reference to carrying out the Worthing scheme at pre- 
sent, and that the clerk write to Mr. Lund to know if he is pre- 
pared, as suggested by Major Tulloch at the inquiry, to give a 
satisfactory guarantee and find sureties that the scheme, if found 
unsatisfactory, be no expense to the board.” After a somewhat 
stormy discussion, the amendment was voting for it and 





t. ai 
nine against, after which the motion ii, Withen’ wes oni 
by ight to six, and the clerk was directed to write for the 

engineer to come to Twickenham and introduce his 
scheme, 
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PROPOSED ALTERATION OF LONDON BRIDGE. 


MESSRS. BRUNLEES, M‘KERROW, AND BELL, ENGINEERS. 


For description see page 432.) 
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TANK ENGINE, LONDON, CHATHAM, AND 
DOVER RAILWAY. 
(Continued from page 413.) 
Ash-pan,—To be made, as shown on drawing, to hold water, and 
to be fitted with a door or damper, front and back, each to be 
worked separately from foot plate. 


DIMENSIONS : 
ft. in. 
Thickness of plates oe es os + O 0} 
Angle iron .. os 2in. by 2in. by yin. —- 
Diameter of rivets es se os «- O O§ 


Tubes.—To be made of 70 parts copper and 30 parts Silesian 
spelter, and to be solid drawn, of either Everitt’s, Green’s Wilkes’, 
Birmingham Battery Company’s, or other approved make. To be 
fixed with ferules at the fire-box end, and carefully secured by a 


Thickness at fire-bdx end 
Thickness at smoke-box end .. uW.G... — — 
Distance apart of centres os ee oe - + © 
Safety Valves.—To be of the kind known as “ Ramsbottom’s 
duplex” ee | valves, the columns and man-hole cover to be of 
- me soli q ts bush to ry bo column for 
e valve sea e springs and gear to be made accurately to 
drawings, and to be screwed down so as to blow off at 140 i ase 
square inch. The seating for these valves to be of malleable cast 
iron, riveted to the fire-box shell. The cover and seat must be 
accurately faced, so as to make a perfect steam-tight joint. 


roller tube expander. Ferules to be of ferule steel, or best e- 
able cast iron, and to go into the tubes a tight driving fit. 
DIMENSIONS : 
ft. in. 
Number 202 ws oe ee oo ee oe —- 
Length between tube plates .. as eo ee -~ ih 8 
Diameter outside. . oe - oe “ “ < ae 
Diameter outside at smoke-box ends --ljin. for 3in. — — 
we oe eo BW.G... 


DIMeNsIONs : 
ft. in. 
Diameter of valves ee 0 3} 
Distance apart of columns 0 1055, 
Height of columns 0 os = i 
Diameter of spring steel, Salter’s make 0 033 


Regulator and Steam Pipe,—Regulator to be of cast iron, with 
double slides of brass and cast iron; the steam pipes to be of 
copper sheets No. 7 W.G., and hard soldered together on the 
inside, flanges to be brass ; branch pipe in smoke box to be cast 
iron ; steam pipe to be secured to regulator by means of four bolts, 

DIMENSIONS : 
ft. in. 
Diameter of steam pipe, inside « es @ 43 

Blast Pipe and Condensing Apparatus for Metropolitan Tunnel 
Working.—The blast pipe to be of cast iron, and to be fitted with 
cast iron branch pipes communicating with the tanks, and to 
have valves for 0; or closing the main pipe or the branches. 
| mer = to be worked by suitable gear from the engineman’s 
‘oot plate. 


DIMENSIONS: 
ft. in. 
Diameter at nozzle, inside .. os 0 5} 
Height above top row of tubes © 032 


Cylinders.—To be made of the best close-grained, hard and 
strong, cold blast cast iron, twice cast, and as hard as can be 
worked, <p free from honeycomb or other defects, They 
must be 'y bored out, the ends being bell-mouthed. The 
cylinders are to be made with loose covers at each end, the back 
cover having provision for carrying the slide bars. All joints and 
faces to be hined and d to a true surface, so that a 
perfect joint can be obtained. The cylinders to be set as shown 
on drawing, and to be secured to the frames by flanges, the holes 
in which and in the frames are to be rose-bitted, and to have turned 
bolts a driving fit. To be provided with waste water cocks and 
gear, to be worked from the foot plate. The top of cylinders to 
be covered with thin fire-brick or cement, the underside to be 
lagged with wood, and covered with sheet iron. 


Dimensions : 





ft. i 
Diameter .. 0 ih 
Stroke oe oe 0 26 
Distance of centres ° ee 24 
Distance of valve spindle centres 0 34 
Thiekness of metal - - 0 0% 
Length of ports .. oe 014 
Width of steam ports .. 01 
Width of exhaust port .. 0 if 
Thickness of bridges ., os 01 
Length of working faces ¢e ee ee ee e ON 
Distance from centre of driving axle to centre of 
exhaust port .. ° we 10 5) 


Incline of cylinders Me ee ee in 10} pat 


Pistons.—To be of good tough cast iron, made from cylinder 
metal, and to be sound, and free from all defects, to be accurately 
fitted to cone on end of piston rod, and fixed with a nut as shown 
on drawings. Piston head to be turned ¥;in. smaller than bore of 
cylinder. Packing rings (two in each piston) to be of cast iron 
turned on outside and on edges, and made }in. larger than cylinder 
bore, and then cut and sprung into their places. The piston to 
have a small spring and tongue piece on under side, as shown on 
drawings. The whole must be an easy but accurate fit in the 
cylinder, so that the piston and rod can be moved backwards and 
forwards by hand. 


D.MENSIONS : 
ft. i 
Width oe oe os ° ee 0 g4 
Width of rings, two in each piston .. 0 08 
Thickness of rings és 0 Oo} 


Piston Rod.—To be of the best cast steel, manufactured by 
Taylor Brothers, Vickers, Sons and Co., Cemmell and Co., or 
other approved makers, with cone and nut for fixing to piston ; the 
cone at crosshead end to be enlarged as shown on drawing. 
Diameter of rods, 2iin. 

Crosshead and Gudyeon Pin.—To be of ‘best Yorkshire iron,” 
-and to be finished bright, the gudgeon pin to be well case- 
hardened. 

Slide Valves.—To be of gun-metal with spindle frames of “‘ best 
Yorkshire iron,” of the form shown on drawings, and the valves 
to have 4in. holes drilled in the face. 


DIMENSIONS : 
ft. in. 
ee ee ee a ae 01 
Lead in full gear .. se oe ae = oa 0 04; 
Centre line of valve above centre line of cylinder 01 


Valve Motion.—All wrought iron to be “best iron,” and the 
working and rubbing surfaces to be thoroughly case-hardened and 
finished in the best manner. Expansion link to be lifted by the 
middle, the weigh-bar shaft being above the motion and behind 
the link. All the motion pins to be of “best iron,” thoroughly 
case-hardened and accurately fitted. Eccentric sheaves to be in 
two pieces, the smaller piece being of ‘best iron,” and the larger 
piece of cylinder metal. Eccentric straps to be of wrought iron, 
fitted with white metal liners. The intermediate spindle guides 
to be of cast iron, bushed from either end with gun-metal bushes, 
and to be provided with the necessary oil syphons. 

Slide Bars.—To be of cast steel from the same makers as piston 
rods ; the slide blocks to be of sound castings of cylinder metal, 
and free from all defects. 

DIMENSIONS: « 


Width oe Hy 4 

Thickness .. oo ee ee - O02 

Length oe ee oe os oe ee oe. e 811 
Reversing Gear.—Reversing to be performed means of a 


screw arrangement ; to consist of a gun-metal nut, hayjng a wheel 








attached, working in a cast iron guide and actuating an eye bolt 
connected to the reversing rod. The guide to be carried on a 
suitable box support attached firmly to the foot-plate. The whole 
of this to be made accurately to drawin 

Connecting Rods.—To be of best Yorkshire iron, forged in one 
length without welding, brasses to be lined with white metal, 


DIMENSIONS : 
ft. in. 
eee as tens wa act ee ee 6 ‘, 
eter , big ends ee 0 7 
Diameter of bearing, ends 0 3 


Coupling Rods.—To be made of best Yorkshire iron. To be 
made with solid ends and gun-moetal bushes. Each rod to be 
f solid in one length. 

‘coupling Rod Pins.—To be of Bessemer or crucible steel of 
approved make : to be accurately turned to gauge, and to be exact 
duplicates one of the other; to be fo into the wheels by 
hydraulic pressure, and afterwards riveted over; the outside end 
of pin to be fitted with a washer and taper pin as shown on 
drawings. 

Axles, Driving and Leading.--To be made of best Yorkshire 
iron, of approved make ; all corresponding to be of an exact 
size and made to template, so that they may be interchangeable, 
and they must be clearly stamped with the maker’s name. 


DIMENSIONS : 


Driving. ft. in. 
Diameter in middle ° os oe oe oa ee oe 
Diameter on wheel seat. . oe “ie oe oe oe O09 
Diameter of bearing eo 0 ij 
Length of bearing - ee ee 0 7 
Diameter of crank pin bearing ae 0 7% 
Distance apart of centres of cranks.. ee oe oe 2 € 
Distance apart of centres of bearings - oe ~~ 40 
Cross section of crank arm ., l2in. by 4jin.. — — 

Leading. 
Diameter in middle ° oe ee 07 
Diameter on wheel seat.. ‘ ee ee ee 09 
Diameter of bearing .. ee ee ee ee 0 7 
Length of bearing oe as o ee ee oo 06% 
Distance apart of centres of bearings ee ee a, woe 


Azle-boxes and Horn Blocks.—Axle-boxes to be of gun-metal, 
lined with white metal, and fitted with cast iroa keeps, and 
arranged for spring lubricating pads. Every axle-box must be 
made accurately to dimensions, so as to be interchangeable with 
any or all the engines ; and the same condition — to all the 
working parts, which must be exact duplicates. The horn blocks 
to be solid, and of Vickers’, Cammell’s, Taylor’s, or other approved 
make of steel, provided with adjusting wedges and securing bolts. 
The horn stays are to clip both the frame and tlie horn block in 
the manner shown on drawings. Great care must be taken to fit 
these horn stays accurately to both frame and horn block. Care 
must also be taken to bed the horn blocks accurately on to the 
frames. : 

Wheels, Driving and Leading.—To be of wrought iron, of the 
best materials and workmanship, with solid rims, spokes, ‘ 
and balance weights, as shown in drawings. Each wheel must be 
put op the axle by hydraulic pressure of not less than 45 tons, 
and then keyed on. Great care must be taken that the keys fit 
accurately. 

DIMENSIONS : 


ft. in. 
Diameter on rim .. 49 
Width of rim ee 0 i 
Thickness .. ee ee 01 
Number of spokes, 16 .. _—_ — 
Diameter of boss .. we 1 & 
Width of boss .. se oe re oe 07 
Diameter of hole in boss ~ = +e oo -« Oe 
Centre of wheel to centre of coupling pin. . os « an 
Centre of leading to centre of driving wheel .. =} 


Tires.—To be crucible cast steel, manufactured by Taylor 
Brothers ;' Vickers, Sons, and Co.; Cammell and Co.; Monkbridge 
and Co.; Bowling Iron Company, and to be of the section shown 
on drawing, to be shrunk on, and fixed to wheel by a lip on one 
side and by screws jin. diameter, placed between each spoke, as 
shown on drawings. 


DIMensions : 
ft. in. 
Diameter on tread 5 8 
Re ee a eee oe 0 5} 
Thickness on tread - - * *e - eo 08 
Frames.—To be of Yorkshire iron, frame plate quality, made 
by Taylor Brothers, Cammell and Co., Brown and Co., 


Parkgate Iron Company, or other approved makers. Each frame- 
plate must be in one length—if welded, the weld to be not less 
than 3ft. behind the driving axle—and it must have the brand of 
the manufacturer on it. All surfaces to be ones where any 
attachment is made, and all holes to be marked from one template, 
and drilled and rhymed to the exact size given. When the frames 
and cylinders are erected the accuracy of the work must be care- 
fully tested by diagonal, longitudinal, and transverse measure- 
ment. Frames to be finished with a good smooth surface. A 
transverse stay must be placed so as to carry the motion bars and 
the intermediate spindle guide. Stays must be placed front and 
back of the fire-box casing ; and two vertieal flanged stays, having 
a horizontal plate attached to them and to the frames by an angle 
iron, must be placed behind the fire-box casing to carry the bogie 
centre hese cross-stays must be ly riveted to the 
frame plates. 
DIMENSIONS : 


= 


om So FF 
~ 


oc 2ao> #arB 


—e of frames 
oll from centre of leading axle to end of frame .. 
Distance from centre of leading axle to centre of driving . 
axle ve ee eory ve oe ee a oe 
Distance from centre of driving axle to centre of bogie 12 
Distance from centre line of bogie to end of frame 4 
Extreme length of plates se oe - oe « @® 
Diatance from centre line of driving axle to front ef fire- 
box casing ee e oe oe “s es oe 
Distance from centre line of leading axle to back of 
smoke-box tube plate.. oe oe oo ee os 
Distance between frames +o oe oe 
Height of top of frame from ra‘ oo ee ee ee 

Outside Frames.—To be of angle iron, the step plates to be 
riveted on, and to have the ends deepened, and to be stayed to 
the main frames, as shown on drawings. Section of angle iron for 
frames Gin. by 24in. by }in. 

Bogie, William Adams’ Patent.—To be constructed to dimensions 
and drawin; To be P appre: with four wheels. The auras 
girders to of cylinder metal, cast solid, and machined on 
working and attached surfaces, and securely riveted to the frames, 
and so arranged as to allow a sliding block, also of cylinder metal, 
to work in and u them. This block to have side play, con- 
trolled by suitable india-rubber check springs. The engine is 
suppo on a ring of india-rubber, resting in a brass dish, on the 
sliding block, through which ring and into the sliding block passes 
the bogie pin before mentioned—the india-rubber ring and check 
mi 


“oO in 
~ 

Mise 

— 


of George Spencer and Co.’s make. Horn blocks of 
er metal are tobe well riveted, by countersunk rivets, to 
the frames, and are to have cast iron distance blocks and i 
— as shown on drawings. The axle boxes to be of n-metel, 
fi with cast iron my, and for spring lubricating 
pads. The springs are to be attached to the frame and compen- 
sating beams, as shown on drawing. The wheels to be of a 
iron, to be ph om She obey ulic pressure of not less 
45 tons, to have no keys, to have steel tires of the same make 
and mode of fastening to the wheels as the coupled wheel tires, 
The axles to be of best Yorkshire iron of approved make, and to 
be clearly stamped with the maker’s name; all corresponding 
to be exact duplicates, so that the wheels and axleg 
may be interchangeable in all the engines. The bogie frames to be 


of wrought iron, raised, as shown on drawings, over the axleg, 





and to be stayed by the girder casting before mentioned, and by 
two round stays at the ends, these stays passing through the 
frames and the horn blockseand secured by nuts. 
DIMENSIONS : 
ft. in. 
Distance of centres of wheels ee ee eo &@ 
Diameter of wheelframes .. ee oe oe co 8 6 
Number of spokes,8_ .. es ee ee oe —- 
Diameter of tires on trea oe ee se ae o« 
Thickness of tires es és oe ee oe 3 
Diameter of axles in middle .. 5} 
Diameter of axles at bearing .. 6 
Diameter of axles on wheel seat 6} 
Distance of centres of bearings 
Length of bearings ee ee o- oe se at 
Depth of frames .. oe és ae ee oe ee 
Thickness of frames ee oe oe ee ee 
Distance apart of frames 
Diameter of rubber ring 
Thickness o = oe «es 
Lateral play of sliding block .. om ve re me 
Section of compensation beams, two plates, each Sin. 
by lin. .. ee oe os oe ee ee = 
Springs for Coupled and Bogie Wheels.—To be made of best 
spring steel, manufactured by Messrs. Turton and Sons, Cammell 
and Co., or other approved makers. Before being put on the 
engine each spring is to be fully tested until half the camber is 
taken out, and the spring must afterwards resume its original 
form. The buckles for driving and ae sprin;s are to be 
extended upwards for attachment to the axle-box, as shown on 
drawings. These springs are to be connected to wrought iron 
brackets by links ry with a screw adjustment, and thoroughly 
case-hardened. the pins connected with the springs must 
of wrought iron, and case-hardened. 
DIMENSIONS : 
Springs for Coupled Wheels. 


coco 


cocwnwcocu 
oe 


Length loaded os = 
Camber _,, ve oe oe ee oe os © 4 
Breadth of plates.. oo = ie oe o © 
Number mm aS. ‘ee oe oe wn se _—-- 
Thickness ,, oe e oe es 0 
Springs for Bogie Wheels. 
Length loaded... - oe es - 6 
Camber _ ,, oe 
Breadth of plates.. 
Number me 12 ee ee oe ee ee es _ 
Thickness ,, me ee ee ee on -_ oo = 
Buffer and Buffer Plates.—Buffers to have wrought iron cases, 
and to be, in all respects, similar to drawing supplied. To be 
obtained from Messrs. Cammell and Co., Brown and Co., or 
George Spencer and Co. Buffer plates to be of wrought iron, and 
to be fitted with suitable drag chains and couplings. Drag chains 
to have india-rubber springs, to drawing. Rail guards are to be 
attached to buffer plates and frames, as shown on drawings. 


DIMENSIONS : 


3 
0 3} 
0 4} 


i 

Depth of plates 

Length ,, ee 

Thickness .. Pe oe oe ee oe 

Height of centre line of buffers from rail .. 

Distance of buffers apart oe es ee 

Foot-plate to be of iron fin. thick - oe 

Tanks, 963 Gallons.—Tanks, one on each side of boiler, to con- 

tain 963 gallons. To be madé of BB Staffordshire iron plates, 
with angle irons, stays, and manhole fittings, as shown on draw- 
ings; the bottom of tank to stand off the foot-plate. The tanks 
to be fixed to the foot-plate by angle irons, and to be stayed to the 
boiler by suitable stays, The tanks are to be connected by a cast 
iron connection pipe ; an outlet valve to be fitted to one tank, and 
to be worked from foot-plate. They are to be neatly lagged with 
smooth sheet iron covering plates. A lensing arra t is 
to be fitted to the tanks, as shown on 


| ? 
awoanr 
aowrne 5 
oe ‘ 





drawings. Brass number 
plates, to drawing, to be fixed on the tanks. 


DIMENSIONS : 


ft. in. 
Length of tanks .. 12 0 
Width 1” °e 1 8} 
Height ,, es ’ 43 
Thickness of plates oe ee ee es 0 oO} 
Angle irons -. in. by 2in. by Jin. _-_— 
Diameter of rivets ee + ee *e ee 0 0} 
Diameter of connection pipe, inside ° oe -~ ee 
Diameter of outlet valve ee ee 08 


Cab.—To be made of best Staffordshire plate, jin.—full—thick, 
and fitted with four plate-glass windows in brass frames, to be 
made to open. All! rivets to be countersunk outside. The cab to 
be constructed, in all to drawings. 

Coal’ Box, 81 Cubic Feet.—To be made of best Staffordshire 
plates jin. thick, and angle irons 2in. by 2in. by #;in., and riveted 
with 4in. rivets, countersunk outside. 

Boiler Mountings.—A brass stand pipe to be fitted on to fire-box 
casing in front of cab, to carry two whistles, one injector steam 
valve, one warning valve, and one pressure gauge cock. Pressure 
gauge to be on Bourdon’s system, with soiid drawn tube, to sample 
supplied, to indicate from 11b. to 200lb. per square inch. A 
blower of approved construction to be fixed on boiler and worked 
from the foot-plate. ‘T'wo glass water gauges, two clack boxes, one 
for the injector and one for the pump, and cylinder lubricators, to 
be suitably fixed ; the whole to be made of brass, and of first-class 
fini 


ish. 

Injector and Pump.—One injector and one pump to be fitted to 
the engine. The injector to be Friedman’s brass No. 9, to pattern, 
to be supplied by Messrs. Sharp, Stewart, and Co. The pump to 
be of approved construction, and worked from slide block. 

Lagying.—The boiler and fire-box shell to be lagged with well- 
seasoned pine, and covered with smooth iron sheets 14 W.G., 
which are to be secured on a light wrought frame by screws and 
belts, as shown on drawings. 

Dome and Manhole Covers.—To be of charcoal iron, thoroughly 
well finished. 

Sand Boxes.—To be of cast iron, four in number, and fitted 
with valves and substantial gear for working from the foot-plate ; 
the two leading and two trailing, respectively, to be coupled 
together. 

Bolts and Nu's.—-To be made to drawings and gauges, and all 
threads to be Whitworth’s standard. Every nut of the same 
description, to be exactly the same size. All gland nuts to be case- 
hardened. 

Brake.—A powerful brake arrangement, for both leading and 
driving wheels, to be fitted to the engine, with levers and screw, 
as shown on drawings. All pins and working surfaces of the brake 
gear to be well case-hardened. A cast iron column, for brake 
screw, to be fixed on foot-plate. 

Hand Rail.—A neat hand rail to be provided at the leading end 
of the boiler, supported by polished wrought iron standards. 
Lamp irons to be fixed front and back of engine, as shown on 


dra’ 

Tools,—Each engine to be provided with a complete set of 
spanners ; one large and one small shifting spanner; one heavy 
and one hand hammer ; one lead and one copper hammer ; one 

and one small pin punch; one screw-jack of approved con- 
struction ; six chisels, one crowbar, one tallow kettle, one oil can, 
and one oil feeder, and all the necessary fire-irons. 

Painting.—The boiler to receive two coats of oxalic paint before 
being with wood ; and the wood lagging to have one coat 
of lead colour before the plates are put on. Then the lagging, 
tanks, cab, coal box, splashers, frames, wheels, axles, and al 
necessary of the engine to be painted as follows :—Clothing 
plates, cab, and pen box plates to receive two coats of oxalic 
paint, one coat of stopping, twe coats of oxalic paint, two coats 
of green, to sample supplied, and three coats of finishing varnish. 
Frames to he painted brown, the coats to be prepared the same as 
clothing plates and tanks, Wheels, two coats of lead colour, one 
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coat of stopping, rubbed down, two coats of oxalic paint, two 
coats of green, and two coats of varnish. Buffer ites to be 
prepared same as clothing plates, and painted vermilion. Axles 
to be finished with one coat of vermilion and one coat of varnish. 
Pannelling and fine lining to be painted to sample supplied. 
Smoke-box, chimney, back of fire-box casing, apa steps. 
guards, to be painted black. Two coats inside cab to be pre vared 
similar to boiler and frame, and finished in brown and lined. 
Tenders, sealed and endorsed, ‘‘ tender for four wheels coupled 
bogie tank engines,” must be lodged at the secretary’s office, 
Victoria Station, Londer, Chatham, and Dover Railway, on or 
before 2nd December, 1874. WILuiaM KIatiey. 
Locomotive Department, ee Works, 
Wandsworth-road, 8. W., Nov., 1874. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spendents.) 





IRISH RAINFALL, 

Sm,—The hydrological map of Britain referred to in your last 
number will probably create erroneous ideas as to Irish rainfall. 
This is certainly no fault of Mr. Symons, who has latterly done 
much to promote rain-registry in Ireland. Up to the end of 1874, 
thowever, the highest Irish gauge was only 590ft. above the 
‘sea, and it was in a dry inland county. LEarly in 1875 several new 
gauges were started. These will extend our knowledge ; but the 
rainiest parts of Ireland have yet to be dealt with. The high 
districts on the west coast, Connemara, Achill, Nephin, &c., must 
be observed, before any conclusion can be come to, A gauge, about 
1000ft. above the sea, at Messrs, Fawcett’s Lough Allen Collieries, 
will probably give about 60in, as the fall for a year, which, in the 
west, has been exceptionally dry. Population is so thin in the 
west districts, that unless the Royal Irish Constabulary will 
undertake the rain-registry, we shall probably continue in the dark 
as to our CoorsE WEATHER. 

Dublin, Dec, 4th. 


LONDON STREET MACADAMISING. 

Srr,—It would appear frem your article on ‘‘ London Street 
Macadamising,” in your issue of November 26th, that you are not 
aware that blast furnace slag has been tried in London asa roadway 
material, and with perfect success. In May, 1869, I induced the 
vestry of St. George’s, Southwark, to make a trial of this substance 
which I had sent from Northampton. It was broken in the ordi- 
nary stone breaker to a 2in. gauge. Subsequently, in July, 1869, 
the vestry of St. George, Hanover-square, were induced to try it, 
and the rd part of Park-street, Grosvenor-square, was laid 4in. 
deep, at the same time that the lower portion of the street was laid 
with Guernsey granite, both under the same condition as to rolling, 
&e. In January, 1870, the surveyor wrote me that it was so satis- 
factory, he would recommend the vestry to more widely extend its 
adoption. Naturally, — will ask, ‘‘ Why has this material not 
been more used in London?” The answer is not far to seek for 
those who know anything of London vestries, and perhaps my 
experience may be useful to others in this respect. When Park- 
street had been pleted some ths, a deputation from the St. 
Pancras vestry, accompanied by their surveyor, inspected it, and 
expressed themselves satisfied with it, and when the annual adver- 
tisements for the supply of road material were issued, the term 
“*slag” was inserted. Mine was the only tender the vestry 
received for this material, and it was accepted. On applying to 
the surveyor for an order, I was told that probably 20 tons would 
‘be ordered for the year as an experiment. For this, I had deposited 
twenty pounds, and was required to find two sureties in the sum 
of £800 for the due fulfilment of the contract. Can you doubt, 
Sir, that I threw the matter up in Jisgust—cancelled the surety 
bond, and had my money returned? Now, my experience of slag 
convinces me that it is in some respects superior to granite for 

- roads. In the first place, it readily cements itself when under pres- 
sure, and this alone is a great advantage, when there is much rain, 
asthe water does not penetrate as into macadam of granite, 
ducing the mud we have so much of. In the second place, a - 
made road is more easily kept clean and in the third place, it is 
fully 25 per cent. cheaper than granite. H. C, CouLTHARD. 

8, Delahay-street, Westminster, 8. W. 











STOKERS IN THE NAVY. 

Srr,—You have had some good articles in your paper lately 
against the use of the compound engine in the navy. You are 
quite right, the machinery for the navy ought to be of the rudest 
sort ; it is nonsense for the nation to pay a high price for economical 
engines and boilers and then place them on board ship expecti 
they will work all right if the proper amount of circulars an 
orders be issued, The machinery a shlp ought not to be of a 
higher type than the men who have to work it—if it is, it is sure 
to come to grief. Nowin the navy we have, I fancy, the best 
engineers in the world ; but how about the stokers, they are useless— 
not a stoker with a head on him in every ten of them; and what 
are they employed about to try and make them better? why sailors’ 
work, cleaning copper and paint work on deck. I fancy they are 
ee a do that because they can steal the engine-room stores to do 
at with, 

The compound engine to be a success requires to be well taken 
care of, otherwise it won't obey orders. Some engines in the navy 
take ten minutes before they will go astern, but whose fault is 
that? not the engines, they would go at once if their gee | 
— were kept clean and oiled ; not the chief engineer’s, he woul 
keep the engines as they ought to be kept if he had stokers. There 
is no doubt the state of affairs must be altered soon or we will get 
im a mess worse than the Vanguard’s, As regards your opini 
about the safety of low-pressure steam, I have my own opinion. 
What does it matter whether a fellow be boiled at a temperature 
of 213 deg. or 300 deg.? his is sure to be cooked in either case. 
Years ago, when the old Conflict blew a boiler up, she had very 
little pressure, but she m: to kill six men. The other day, 
when the 8.S. Propontis, of Liverpool, blew a hole in one of her 
water tubes she had a pressure of 120 lb. per square inch, and only 
killed three. I have been told she would have killed more if they 
had been there, and perhaps she would, but that would prove 
nothing. Boilers to be safe must be scientifically designed, well 
made, and properly worked. Now the question is, how can a boiler 





be worked as it ought to be unless there are stokers to do it? 
a. a large ironclad with forty fires in her stokehole, trying to 
go full speed with only two men in the watch who knew how to 


put a shovel of coal on the fires. I have seen it, and it was a sight 
to make an engineer say his prayers. In conclusion, I must say 
that the compound engine is rather a favourite of mine, even for 
war, as it would pen power to steam to the enemy and fight, 
while a ship with common machinery, in the same case, would 
spend her time in looking about for some place to coal. Neverthe- 
less, the compound engine won't do for the navy unless we have 
stokers, and train and employ them in the engine-room. 

Hatr Pay, 





STEAM ENGINE ECONOMY. 

_ Srr,—Accept my thanks for the insertion of my letter in your 
journal of Oct. 29, In continuation of the views I therein expressed 
relative to the proposed new standard of value for steam, to he 
taken “‘by the 11b. weight,” and your kind invitation to me to 
~—- a better method, I venture to lay before yourself and your 
ers the following propositions, which will, I think, completely 
answer the desired end. I propose, as a preliminary, to trace the 
subject of horse-power in steam from its elements, in order that 
those who read it may see the basis of the operation, One hors¢- 
power is equivalent to 33,000 Ib, raised 1ft. high in a minute ; this 
, ting taken as beyond dispute, the operation I propose is as 
ollows :— " 








(1) Assume any pressure of steam, say 60lb. per square inch 
including the atmosphere, having its proper temperature of 295 
a6 as per Dalton or any reliable authority. 

2) 33,000 + 60, the pressure=550, the area that raised it x 12, 
the inches high=6600 cubic inches+1728, the inches:in a cube 
foot =3°8 cube feet of steam uired per min. per horse-power, 
and 3°8 x 60, min, in one hour= of steam per hour to each 
horse-power, at 601b. average pressure per square inch. 

(3) The above quality of steam, as per Molesworth, contains 4 
cubic inches of water to each cube foot of steam ; therefore 228ft. 
of steam x 4, inches of water per foot=912 cubic inches of water 
per horse hour, and 912+277, cube inches in a gallon of 10)b., 
=3'29 gallons x 10 Ib, each=32°9 Ib., or say 33 1b. of water per hour 
to each horse-power; and it is well knewn that it requires a 
very good boiler, a competent fireman, and ‘excellent coal, to 
wopete 10 lb. of water per 1]b. of coal. Therefore it is clear 
that 34 Ib. of coal is at the a agentes for this 
All sources of waste, radiation, leakage, &c., to be 
will raise the amount from 4 to 4 more, thus making the 
for coal 44 to 5lb. per horse per hour, 

I can well imagine yourself and readers remarking that it is well 
known that many engines are working at half this coal; this I 
grant you is the case. The 60lb. average, an early in such a 
case, is obtained from a much higher pressure and cut off and 
expansion, giving an average pressure of 601b., which is equivalent 
for all practical purposes to an uniform pressure of 601b. drawn 
fresh from the boiler. But itis at a much less expenditure of steam, 
water, and coal in the former case to that of the latter. This being 
the case, I think it is plain that steam taken by weight alone, can 
have no place for accurate guidance to power developed. But 
steam taken by the cube foot, at any given power, and correspond- 
ing temperature, as a check of its dryness, is a safe mode of reckon- 
ing its power, and it would be easy by the foregoing example to 
construct a table showing the proper number of cube feet required 
per horse-power, at any average of steam, whether that 
av ressure be obtained by a re Geaene of enue only 
a sma ogree, or it may be by no expansion at all, but the average 
pressure alone can be used in reckoning the power. 

Soho Ironworks, Manchester, Dec. 8th, 


, which 
demand 


J. Sumpson. 





HYDRAULIC RAMS, 


Srr,—Desiring much to substitute some mechanical mode of 
raising water to my house in place of hand, or rather head-carrying 
by village maidens, I asked seven engineers the cost of an hydraulic 
ram. Their prices did not vary more than is common to that dis- 
tinguished body of men, but their promises of the useful effect— 
a a University man, I went into it mathematically—were 
equally elastic. Designating them by letters, so that “G” ma 
not in a fit of jealousy “‘ butt” against “‘ A,” the results ised, 
all the conditions being the same, were as follows :—A, ; B, 78; 
C, ‘59; D, 56; E, 45; F, 210; G, 163. In despair I rushed 
into my library, and after carefully counselling well-known 
authorities, decided to abide by D’Aubuisson, who said I might 
undertake to guarantee about ‘373. While suffering this state of 
doubt I came across the correspondence in your columns on 
hydraulic rams, and I then found theory and practice virtually 
kissing each other until some cautious Scot appeared on the scene. 
After reading his letter, and also the one it produced from Mr. 
Hett, may I ask this gentleman the following questions, and I 
think the subject of enough general interest to have room in your 
columns :— 

1. What regulates the number of strokes per minute ? 

2. What law exists defining the pm proportion between 
diameter of the delivery valve and the body of the ram or the 
injection pipe ? 

3. What is proper ratio of length of body of ram or “‘ driver” to 
the length of the delivery pipe? I ask this because my stream, 
being some hundreds of feet from where I have to fix the ram, 
the makers advise a collecting cistern and a short length of 
injection pipe. 

4. What is the object of double-pulse or escape valves to obtain 
more velocity in the pipe ? 

5. Why does the deheiency decrease so rapidly after the ratio 
of height to be lifted and height of fuel ex 10 to 1? 

6. Supposing the ber of gallons wanted is known, and the 

uantity of water available to pump it known, what regulates the 
size of the ram to be used, if the diameter of the injection pipe will 
not give this and the size of the ram as one dimension? 

7. The proportion of air chamber seems to me to vary, utterly 
regardless of any law; but as Mr. Hett asks for this quantity, 
there must be some rule for this. 

8. Finally, I am told to have no “dip” in my delivery pipe, 
and skilled labour must be sent into my west country wilds to fix 
it. I find the cost of the ram alone very small, but pipes and lay- 
ing, &c., bring up the cost when apy distance is required very 





ut, an appropriate termination when discussing a machine 
whose whole action is “ butting,” until I can see my way toa 
solution of some of my propositions bysome of your correspondents 
skilled in rams—giving the same data both as to cause and effect 
as one can get in reference to other mechanical appliances—others 
will hesitate before they blindly adopt them as well as 
December 14th. A MATHEMATICAL VICAR. 








Srr,—-Having noticed the correspond on the above subject in 
THE ENGINEER, I beg to give you the details of two rams made 
and erected by myself. Owing to the limited supply in the first 
case named below, a series of very careful experiments were made 
not only in the length and size of the ejection pipe, but also in the 
form of the ram itself, with the following result: The head of 
water 50ft., height of delivery 123ft., supply 16 quarts per min., 
quantity raised 5 quarts per min., or76 percent, This ram is erected 
at the Heath House, Cheadle. With a second ram the fall or head of 
water is 18in., height of delivery 20ft., supply 19 quarts min., 
quantity raised 1 quart per min., or 70 per cent. The last one is 
erected at the laundry of Sir 8. F. F. Boughey, Bart. I have 
given the above examy of two ext ; having made a large 
number of rams, 1 have no hesitation in —t~ at your corre- 
spondent “‘R. E. D ,” in the case mentioned by him, should obtain 
5 gallons per min. instead of 2°79 as stated. B. Massey. 

Stafford, Dec. Ist. 


S1r,—Will any of your correspondents who claim so high an 
efficiency for hydraulic rams, explain how it is that this wonderful 
instrument gives out nearly the same effective power no matter 
what the fall? My experience with rams is, that with a long 
straight main, say at least 100ft., and a fall of 10ft., as much as 
69 per cent. of efficiency may be had ;. but with low falls and short 
inlet mains, the efficiency will not reach even as much as 30 per 
cent. At slow speeds of inflow'the ram may stop altogether, and 
I have myself seen a ram under such conditions which made not 
more than one stroke for every two which is made when the head 
of water was a little higher. I have also seen a ram stop dead, 
when the weight on the valve was reduced, to enable it to lift. 
Surely such matters as these ought to be mentioned by makers of 
rams when they are discussing their merits. Aries MINoR. 

London, December 14th. 











S:n,—Mr, Hett asks for particulars of the ram that gave only 
38 per cent. efficiency. I can only give the following: Diameter 
of dehvery valve, 1} nearly ; ball valve, lonly ; delivery pipe lin. 
bore ; escape valve, w Regs eog ral beats per minute, 44 gave best 
results, These particulars are from memory, as the few notes taken 
at the time cannot now be found, and ag before stated, I merely 
erected and tested this ram. I had some Gorrespondence with the 
late Professor Rankine about this ram, and shortly after there 
appeared in your volume xxxiii., pages 55, 84, and 163, letters from 
him on this subject, and which contain valuable information. 
Various alterations were suggested to me by friends for increasing 


= 


7 
the efficiency, but ‘as they all required the stopping of the 
water to the house during the alterations, none of 
adopted, but by a careful adjusting of the beat of the 
the efficiency was increased from ‘314 at the time I was 
ing with Profeesor Rankine to ‘387 some months later. 
“Sedinburgh, Dec. 15th. 
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R. E. D. 








INTERNATIONAL EXHIBITION, PHILADELPHIA, 1876.—The Lord 
President of the Council has been pleased to appoint Mr. A. J. R. 
Trendell to the post of secretary to the Bri Executive Com- 
mission. Mr. Trendell, from his connection with ious exhi- 
bitions, is well and favourably known to British exhibitors. 

tively pushing tereued the poctinians? Gaaee fers exe eeval 
active ing forw e imi surveys fora sea 
ponte, are for the se allowing the vessels of 
its fleet to pass from the North Sea into the Baltic, without having 
to sail through the Sound or the Great or Little Belt. There 
appears to be no engineering difficulties in the way, and that the 
question is only one of money. 

Boarp or TRADE SuRVEYORSHIPS.—We understand that 
captains Perry and Kiddle, of the White Staf steamers Adriatic 
and Celtic ively, have been appointed by the Board of 
Trade to the chief surveyorships under the provisions of the new 
Merchant Shipping Act. It will be remembered that their late 
commodore, Captain Digby Murray, was selected in 1874 as the 
marine adviser to the a | Though naturally the promotion of 
Captains Perry and Kiddle will somewhat inconvenience Messra. 
Ismay, Imrie, and Co., the steamers under their command being in 
full commission, it cannot but be satisfactory to the owners that 
their commanders are thus esteemed by the Board of Trade.— 
Labour News. 

Licutninc Conpuctors.—At a recent meeting of the Académie 
des Sciences, M. Saint-Edmé gave some interesting information on 

ightning conductors. If not thorcugh ductors throughout their 
whole length, they are far worse than useless, for, in such a case, 
they attract the lightning and then allow it to escape = channel 
which offers less resistance, to the great danger of the edifice; 
it is, therefore, necessary that the condition of these appliances 
should be inspected at certain intervals. The author, while 
endeavouring to find a suitable method of ascertaining automati- 
cally any losgof conducting power, has introduced a great improve- 
ment into the manufacture of lightning conductors themselves. 
This consists in making the iron rod in one length, and by electro 
deposit, giving it a thick coating of nickel, which is an excellent 
conductor of eleciricity. 


BertHon’s COLLAPsIBLE Boats.—On Friday some interesting 
experiments were made with the two collapsible lifeboats with 
which the Assistance troop ship has been supplied by the Rev. Mr. 
Berthon, of Romsey. Each boat is 32ft. long and 11ft. broad, and 
can be compressed into 2ft. of breadth. They were expanded and 
lowered into the water, with their crews on board, with great 
rapidity in consequence of their extreme lightness, and the results 
of their great displacement were more than satisfactory. Eighty 
men were put into one of them, and, as there was even then a 
large surplus of buoyancy, twenty more were added, so that it was 
crowded in every part. It bore the crucial test age: hep 
and, notwithstanding the abnormal weight on board, it exhibited a 
freeboard of 1ft, Yin. above water-mark. In this condition the 
crew used the ten oars with which each boat is fitted with perfect 
ease. Sails were hoisted, and the lifeboat was put 
through a sailing ordeal in the harbour with equally satisfactory 
results. The doubleskin is divided into watertight compartments, 
the p of which is to localise the effect of re. This was 
tested during the course of the experiments in an entirely unex- 

way, for, the outer skin getting accidentally pierced, the 
influx of water was so confined that there was no 
reduction of buoyancy. It is the intention of the = 
Department to supply each of the five Indian troopships with four 
of Berthon’s collay sible ts of increased dimensions. The 
department has also ordered the construction of two experimental 
boats on the same principle for the landing of cavalry, for it singu- 
larly enough happens that at the present time the navy possesses 
no boat specially adapted for this purpose. 

DEcISION AFFECTING RaiLway CompantEs.—The Master of the 
Rolls delivered a judgment yesterday, the importance of which 
can hardly be over-estim: The London and North-Western 
Railway Company had been for years in the habit of manufacturing 
locomotive engines and rolling stock generally—not only for use 
upon their own line, but for sale and hire to other railway com- 
panies, colliery proprietors, and others. An information was 
recently filed by the Attorney-General on the relation of a Mr. 
Hutchings against the North-Western, and the court was asked for 
an injunction restraining the company from any longer carrying on 
a business outside the limits of the for which it was 
incorporated. The defendants admitted that they were and had 
been manufacturing, selling, and letting rolling stock, and gave an 
undertaking to discontinue doing so until the hearing of the cause. 
The Attorney-General applied to the Master of the Rolls yesterday, 
under one of the orders appended to the new Judicature Acts, for 
i liate judgment against defendants. Mr. Southgate, 
Q.C. (with whom was Mr. Speed), on behalf of the North-Western 
Company, said the present application certainly took him by sur 
prise, as, after the undertaking given by his clients, he was not 
prepared for any further steps being taken before the final heari: g 
of so important a question. The report of the case in the Globe 
states that the Master of the Rolls thought the provision in the 
Act of which the Attorney-General had taken advantage was « 
most beneficial one, and he delivered judgment in favour of the 
application. He said the law was quite clear. There would bean 
injunction restraining the company from facturing } tive 
engines or rolling stock generally for use on any other line than 
their own, or one cf its branches, and from selling or letting out 
on hire such stock.to any other railway “~~ > he only excep- 
tions which his lordship would allow to this general prohibition 
were that in an extraordinary emergency the defendants might 
lend the use of their rolling stock to another company, and, 
occasionally, to contractors at work on their own line, and to the 
”  aaiaa of collieries and other works in connection with their 
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IMPERFECT EYESIGHT IN ENGINE Drivers.—We have often 
called attention to the existence among drivers of the defect known 
as ‘* colour-blindness.” An important communication has just been 
made to the Medical Times and Gazette by Mr. W. Spencer Watson, 
surgeon to the Great Northern Hospital, which deserves considera- 
tion with our previous suggestions to railway companies. He says : 
‘* Passengers by express trains would be somewhat uneasy, not to 
say alarmed, if they were aware that it is a matter of some uncer- 
tainty whether the engine driver of the train in which he is travel- 
ling is or not suffering from commencing amaurosis. That such a 
state of things, however, is not only ible, but actually exists, 
the following case has convinced me. man has been attending at 
the Central London Ophthalmic Hospital during the last three 
weeks, whose sight is so defective that objects which he ought to 
see distinctly at 200ft. can only be seen at 20ft. On ophthalmo- 
scopic examination I find indications of commencing atrophy of the 
optic discs, and nebulz of both cornez. He smokes abont half an 
ounce of tobacco daily. I at first did not know that this man 
was an engine driver, but the patient himeelf at length suggested 
that perhaps it would be well now the ‘snow and fogs’ were 
coming on that he should give up work in order ‘to prevent 
accidents.’ In this view I immediately concurred, and wrote to 
the secretary of the company in whose service the man was. | 
hope, therefore, that he willnolonger be the driver, as he wes up 
to last Wednesday, of one of the fastest and most important 
express trains in England. Comment is I think unnecessary. ‘This 
patient informs me that ‘he never killed but one man,’ and that 





was his (the victim’s) own fault.” © 
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SMITHFIELD CLUB SHOW—SIX-HORSE POWER TRACTION ENGINE 


MESSRS, ROBEY AND CO., LINCOLN, ENGINEERS, 


see page 432.) 
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doubtless, all its conclusions tend more or less to ultimate 


comme But we have hitherto lacked an 
united and cohesive force capable of dealing with im - 
an 


questions in an imperial spirit, qualified by its stre 
peer 7 es tes. bags 3 nema to bear upon the Minis- 
try of the day when obnoxious tariffs stood in the way of 





PUBLISHER’S NOTICE. 
In consequence of the General Postal Union, which came into 
jon on the Ist of July, 1875, Foreign Subscriptions for 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 
Copies may be had, if preferred, at increased rates. 
Remittance by Post-office Order. ey = meng Republic, Australia, 
Brazil, British Columbia, British Guiana, Cape of Good lope, 
Denmark, Eeypt, (Paris only), Germany, Gibraltar, India, I t 
en coe Low g es ew ranean Dears New 
Sou , , 
Turkey, United States, West Coast of Africa, West Indies, China, via 
Gomemittcnce by Bill t London.—Austria, Buenos Ayres, Ceylon, Chili, via 
m an ” , 
Southampton, France and ria, Greece, Ea Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 


TO CORRESPONDENTS. 
*.* In order to avvid trouble and confusion 


jum, 











notice will be taken of communications which do not comply with 


these instructions. ‘ 

*,* AU letiers intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

P. B. F. (Warmine By Steam).—Letters are lying at our office for this corre- 

nt 


8 3 

W. H. G.— You refer to an old-fashioned type of engine, engravings of which 
have not appeared in our pages. 

J. C. M.—We cannot give you the address of the secretary, but a letter 
addressed to Manchester will sind him. 

C. M.—Use No. 1 if you must have a vertical boiler, but a smal! return tube 

horizontal boiler would answer your purpose better. 

G. M. —_ Abbey).— Your engine has a nominal power of 39 horses. We 

not caleulate the actual horse-power on the limited data you supply. 
It is probably, however, about 60-horse power. 

R. H. D.—We scarcely understand your question. Please explain what yeu 
mean. Your son has, for the present, no better course open to him than to 
learn the business of a fitter, inasmuch as he cannot rise above the rank of 
‘ourth engineer unless he serves three years in the shops. 

Youne Enoineer.—Slide valves are not usually —4 to pumps, because 
it is extremely dificult to so adjust them that they will work without causing 
great straining and thumping i hani Sor reasons which, as you 
have used such valves, you i 





in the 
will, no doubt, understand without further 
explanation. 


Ww. c. W. anv Co.—As we understand your question, the vertical shaft runs 
at 100 revolutions and the lay shaft at over four times that velocity. We 
should be disposed, under the circumstances, to increase the diameter of the 
larger wheel to Gft., increasing the dimensions of the pini i 3 
Gear the larger wheel with wood, use nothing but a little blacklead and the 
smallest quantity of lard which will hold it together as a lubricant, and 
you will have no trouble, ided the work is properly executed. 

Tue Avto-Pyeumatic Gas Macuine. — We have recewwed a great many letters, 
containing inquiries about the above machine, a description of which ap- 
peared in Tue Enorneer of the 22nd October. We must refer our corre 
spondents for further particulars to the Auto-Pn tic Gas Machi: 
Company, 114, Strand, London, where a working model is to be seen. 





SWITCHES AND CROSSINGS. 
(To the Bditor of The Engineer.) 
Sirn,—Can any correspondent inform us where we can xe 
P. 


Wyld's 
patent switches and crossings? M. o 
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THE PROPOSED BRITISH IRON TRADE ASSOCIATION. 

Ow Tuesday next a meeting of iron and steel manufac- 
turers will be held at the Westminster Palace Hotel, “ for 
the purpose of considering the desirability of establishi 
a national Association for the protection of the commerci 
interests of theBritish iron and steel trades.” It must be 


evident thatif there is not absolute necessity, there is,at least, | ha 


ample scope for such an association. Nothing of the kind is 
now in existence. Each district has its own local iron 
manufacturers’ association for the settlement of questions 
affecting wages, the cost of production, the realisable value 
of finished commodities, and cognate matters; but there 
has hitherto been a want of cohesion and sympathy 
between one district and anothera want all more 
perceptible and serious because the interests of all are 
so nearly identical We have, moreover, established 
humerous institutions intended to deal with the more 
technical and recondite aspects of metallurgy. We have 
at their head the Iron and Steel Tnstitute—the first insti- 
tute of its kind in the world—which may be said to deli- 
berate upon everything except the more strictly commercial 
considerations of iron and steel manufacture, although, 


we unchallenged 





progress, or when other obstacles were opposed to the 
“fair field and no favour” which Great Britain seeks as 
the basis of all proper competition. Then, again, it 
will no doubt be the business of the new association to 
undertake the compilation of statistics calculated to be of 
interest or advantage to the British producer, to secure a 
more exact and speedy return of home statistics, to establish 
a bureau for the collation and tabulation of figures relating 
to the production of iron and steel in foreign countries, 
and thereupon to found reports which shall exhibit from 
time to time where England has gained ground, and where 
she has lost it as a manufacturing nation. At the present 
time we are absolutely groping in the dark on this subject 
—a subject which, viewed With respect to its influence on 
the direction and adaptation of the various branches of our 
iron trade, is of the very highest importance. What we 
now know concerning the relative position of England 
as an iron producing nation is gathered from a 
variety of different and often conflicting sources. 
Statements are made every now and again concerning the 
results of foreign competition which may be true or which 
may be false, but which are invariably allowed to 
because the knowledge of their truth or 
falsity is limited to individuals or firms who may not 
think it worth while to put the public right, or whose 
interests may be better served by permitting a lie to get 
credit for gospel. But the statistical department of the 
British Iron Trade Association should be called upon—as 
it doubtless will be—to investigate all matters of this 
kind, and to furnish to the British manufacturer, in the 
first place, all that he requires to know concerning the 
commercial aspect of his own home affairs,and next as much 
as canreliably be given forth concerning the position of rival 
nations. It may be taken for = tin the very 
infancy of the Association it will be called upon to try con- 
clusions with the Board of Trade. The latter venerable 
institution is not always up to the requirements of the age. 
So far as its relations to the iron e are concerned, it is 
sadly behind them. Its export returns are made up ina 
sufficiently unintelligible fashion. Pigs are mixed up with 
puddled bars, and puddled bars with pigs; steel rails are 
mixed up with iron rails and other railway iron, in a man- 
ner that involves no end of perplexity, and which, for many 
amg render the publication of the figures altogether use 
ess. Nor is there the slightest reason why this confusion 
should exist. Pig iron makers rarely make puddled bar, 
and if they did it would be an easy matter to keep the two 
things separate forstatistical purposes. Makers of iron rails, 
again, are seldom engaged in the production of steel 
rails, so that the returns of these two must originally be 
obtained in a distinct form and from different sources. 
And yet the Board of Trade have ery bee to 
make any change in the present mode of tabulating these 
It is expressly stated that the w: question shall 
not come within the scope of the deliberations of the Asso- 
ciation. It is to be hoped that the new British Iron Trade 
Association will, in this and other matters, be able to intro- 
duce a new order of things, to stimulate the energies of its 
members by showing ever and anon either what been 
done ste | or what can be done at home, and to guard 
with jealous eyes the national and international interests 
of a trade which is not unworthy in its own way to be 
described as “the secret of England’s greatness.” 


THE LATE COLLIERY EXPLOSIONS, 


Ir is of course conceivable that nearly half-a-dozen 
explosions of fire-damp in collieries, the most distant of 
which were situated in South Wales and in Yorkshire, 
occurring within a few hours of each other, may thus 
have been clustered, in time, as a mere matter of what we 
call chance, just as it is possible to throw sixes with dice 
several times in succession ; but no philosophically-minded 
person will be content to accept so lame an explanation of 
events which have cost the lives of nearly a battalion 
of working men. Some general cause prevailing over 


large 8 at once suggests itself to every mind, and 
what occurs to those who know pen of the 
history of coal-mining is that which has for at least fifty 


years been ised as having some direct connection 
with colliery explosions—namely, some more or less sudden 
local diminution of barometric pressure. How vague the 

; notions on “- ge are ge 4 — from 
some of the leadi ndon rs, which, in discussing 
this topic, find that there was apendiee barometric fluctua- 
tion within the period of these explosions recorded either 
at Greenwich or at the meteorological office, London, and 
hence reject altogether the likelihood of there being any 
connection between these events and the state of the 
barometer. These writers forget altogether that baro- 
metric fluctuations are often extremely local, and that the 
atmospheric pressure indicated at observatories close to 
London give little or no indication of what they may be 
about the same time at Barnsley, or in South Wales. 
Nothing can be a priori more robable, if not certain, than 
that the efflux of fire-damp Le newly-hewn coal must 
a direct connection with barometric pressure, for the 
measures the repressive force of the surrounding 
here, into a state of equilibrium with which the 
ly comp permanent gases, or volatile hydro- 
n vapours, contained in the vesicles of the coal tend 
to expand, until am is approached. But though 
this much, and perhaps somewhat more, is in a general 
way familiar to physicists and coal viewers, it is a subject 
of wonder and regret that no systematic attempt has yet 
been made, by the help of public authority or the combined 
efforts of those principally in in the mighty 
industry of coal mining, to obtain an ampie statistical 
basis on which a complete knowledge might be founded as 
to what are the exact relations, under given conditions, of 
each coal pit between barometric pressure the immi 
nence of risk of explosion therein, If money help were 







needed—and we do not believe it is—for the establish- 
ment and continuance of such a systematic course of 
experiment, observation, and record by one of the wealthiest 
industries in Great Britain, it ought to be given from 
the public purse. It is not this, however, which 
is wanting, but a clear conception of what would 
be gained by a judiciously-arranged and unremitting 
course of observation continued for many years, and from 
time to time carefully diseussed and tabulated, and an 
aay clear conception of what are the questions which 
should be daily asked of nature in order to make the 
record in the end of sure and scientific value. Mainly two 
questions would — to be daily asked and answered at 
a lange number of coal workings. One of these, viz., a 
record of the atmospheric pressure, as given by standard 
and compared barometers, observed twice in twenty-four 
hours under ground and at bank, can be easily had, provided 
the observations were made compulsory under occasional 
scientific supervision, and the results transmitted periodi- 
cally to some central office. The second head of inquiry 
might present at first some little difficulty, but nothi 
which might not be overcome by a little earnestness — | 
thought. We must have daily analyses made and recorded 
of the proportion of fire-damp present at certain well- 
chosen points in the workings of each pit. Into the con- 
ditions of choice of such points, which will readily occur to 
the practical coal viewer or ay eng we need not here enter. 
A g-ven volume of air taken from such points daily should 
be transmitted to a central laboratory for analysis, thedetails 
of all which would soon become simple. e should need, 
however, something more than this; we must know, also, 
daily the amount of ventilation or the volume of air descend- 
ing the downcast shaft and the ratio which that bears to the 
capacity of the workings and the jon a through which it 
circulates. It will be said, and y, that this can only 
be approximated, with existing instrumental means. How- 
ever, the approximation to the velocity in the downcast and 
volume of air per second, or, in brief, the volume of ventilatin, 
air passed through the sani per hour, can be obtained 
with sufficient nearness to be of great value. There are yet 
other conditions still in great obscurity requiring investiga- 
tion before we can be said really to understand the problem 
of the diffusion of fire-damp vapour or gas from the coal 
into the air of the pit. Other conditions being the same, 
what effect on the rate of this diffusion has the temperature 
and the ventilating air, and what its greater or less degree 
of ess ? These last two questions would need a careful 
and exhaustive research in the laboratory on the part of 
competent physicists and chemists before it can be answered, 
and yet the having an answer is not a matter of scientific 
curiosity, but one probably of vital practical import. The 
degree of air dilution which may make a fiery mine com- 
paratively safe, the air being sent down at summer 
temperature and dryness, may prove insufficient if the air 
enter the downcast at zero or be saturated with the cold 
vapour of thawing snow, or the contrary may prove the 
fact. But the state of the air, as regards temperature and 
dryness, probably influences, in more ways t by mere 
dilution, the amount of fire-damp present at any moment 
in the air courses. 

Several minute and difficult questions of molecular 
physics have yet to be examined before any one can affirm 
with certainty what may be the difference between damp 
and dry air at high or at low temperatures in facilitating 
or retarding the diffusion of fire-damp from the coal, irre- 
spective wholly of barometric fluctuations. Such questions 
are of great delicacy, and never likely to be solved by col- 
liery engineers or coal viewers whose minds have not been 
trained to the delicacies and refinements of laboratory 
research, and for which indeed but very few men now 
living are competent. It is a remarkable fact that from 
the date of Davy’s celebrated researches on flame from 
which the safety lamp evolved, no great train of laboratory 
work has occupied the combined attention of chemists and 
physicists in this direction. Graham’s beautiful researches 
on the diffusion of gases, though they have thrown much 
light on questions i iately concerned with that before 
us, need to be pushed farther and into new directions 
before they are here practically applicable. 

A fall of half an inch in the barometer taking place 
within twenty-four hours is a ~ fluctuation for our cli- 
mate, and it has been sometimes doubted whether even such 
a pe gees Noa ngewe to only about one-sixtieth of the 
total atmospheric pressure—can much affect the increase 
in the diffusion of fire-damp; but we really do not know 
as yet what it can or cannot effect, from the obscurity 
which we have endeavoured to point out that still hangs 
over many parts of the subject. 

From the very nature of coal mine ventilation the effects, 
however initially small, necessarily become cumulative. Nor 
are the effects of rapid change in pressure confined alone 
to the diffusion of fire-damp. The ventilation itself, pro- 
duced in the way which is almost universal in Great Bri- 
tain, namely, by furnace rarefaction in the upcast shaft, is 
itself affected by barometric alteration; so that three dis- 
tinct trains of causation tending in the same direction to 
render a fiery pit more dangerous at the time of a barome- 
tric fall may be co-operative—namely, diminished repres- 
sion of escape of gases and urs from the coal, altered 
conditions of diffusion into the air of the workings, and 
disturbances in the amount of ventilation, supposed usually 
~——— for their safety. We by here many ether 
conditions known to be productive of explosions, such as 
the expansion of accumulated p in the cavities 
called goaves, also due to change of pressure. 

Siienien in colliery explosions may possibly be effected 
by yet another cause, the nature of which the progress of 
terrestrial physics has only but very recently begun to 
bring to light. It is now certain that besides those well- 
known movements in the crust of our earth, which we call 
earthquakes, small vibratory or other movements are con- 
tinually taking place, all bei due to the same cause, 


namely, the ual shrinking of the interior of our planet 
and the Fa of the external shell the more 
rapidly contracting interior. These per saltum 


movements, though of the nature ef minute earthquakes, 





attract no attention, and can seldom indeed be observed at 
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all without the aid of refined instrumental methods. Since 
the establishment in various parts of the world of observa- 
tories for record of the facts of terrestrial magnetism, it 
has been repeatedly observed that the suspended magnets 
have been disturbed at uncertain intervals, both in incli- 
nation and declination, under circumstances which pre- 
cluded their being attributed to magnetic forces ; and Dr. 
Lloyd, now Provost of Trinity College, Dublin, was the 
first who, we believe, rightly attributed these movements 
to dislocations in our earth’s crust, occurring not far from 
the surface, and yet too minute to be either seen or felt. 
That these movements, small as they are, may produce 
changes momentary or permanent in the insistent pressure 
of the materials su upon coal seams—or even dis- 
locate the coal itself, though in a manner too minute to 
attract notice, yet to an extent sufficient to alter the dif- 
fusion of fire-damp from its mass—can scarcely admit of 
doubt. That movements so minute as to be insensible 
from moment to moment yet producing a marked aggregate 
effect in coal workings, is well known to colliery engineers, 
who are familiar with the fact that in abandoned workin 
the hard dry shale of the coal seat is often gradually 
forced up by the superincumbent pressure on the pillars of 
coal left to support the roof, so that stalls and galleries get 
completely filled and choked up by the material thus forced 
into them; facts which, we believe, were first noticed by Mr. 
Buddle. It has been rendered highly probable by the 
researches of M. Perrey and other seismologists, that the 
greater internal movements in our earth’s crust, viz., 
noticeable earthquakes, occur more frequently in winter 
than in summer. If this be so, the minuter internal move- 
ments of the same nature may be expected to follow the 
same law, and thus we might expect a connection with 
this suggested cause if it be a fact, as often stated, though 
we believe never as yet fully proved, that colliery explo- 
sions in England are more frequent in winter than in any 
other season. There is more coal raised probably in winter 
than in summer, and therefore a greater chance of winter 
explosion due to this very obvious cause. So far we have 
dealt merely with the physical causes productive of fluc- 
tuations in the evolution of the explosive gases. Much 
more might be said than we can here find space for upon 
the causes which, in the progress of coal working, are 
chiefly operative in producing their ignition, upon which 
explosion depends, Of these it is, we fear, but too certain 
thatthe most frequent arethose which arise from the want of 
discipline, and the recklessness which generally characterises 
men whose daily work -imperils them to carry their lives 
in their hands. The pressure of competition and the desire 
of the capitalist for gain too often conflict with safety to 
life as a first consideration, producing relaxation of disci- 

line as regards lights and in other ways ; the use of naked 
ights or opened safety lamps are winked at by viewers 
when the push for output comes, or when reduced wages 
produce discontent, and discipline can never be habitually 
enforced when it is known to the collier that it is some- 
times relaxed by authority from self-interested motives. A 
statistical digest of all recorded colliery explosions with 
the causes of ignition, so far as known, classified, would be 
an exceedingly interesting and important document, and 
we suspect that it would sufficiently demonstrate that the 
main causes are to be found in the improper use of naked 
lights, of open safety lamps, with smoking, striking lucifer- 
matches, &c. Amongst the miners themselves, however, 
and perliaps — viewers, a strong impression prevails 
that gunpowder blasting occupies a Tare space amongst 
the cause of ignition ; but who can tell us dogmatically 
as a result of experiment under what circumstances the 
flash of an exploded blast can produce ignition in fire- 
damp? That a on of loose powder exploded in a fiery 
atmosphere may produce ignition is so probable that few 
will doubt it, though we are not aware that it has been 
actually proved by experiment, but that the flash from a 
powder charge in the bottom of a jumper hole is certain to 
produce ignition in such an atmosphere, and under all cir- 
cumstances, is, we think, not by any means so certain, and 
still less so that other explosive — such as dynamite or 
wetted gun-cotton, when exploded must produce such igni- 
tion. But sup the answer in all cases affirmative, are 
we to assume that no means can by possibility be found of 
so restraining within narrow limits, or so rapidly cooling 
down below the igniting point of fire-damp the flash of 
exploded powder as to remove from it all danger? Obser- 
vations more or less complete on the part of many colliery 
engineers, and more especially the experiments of Mr. 
Galloway, may be deemed sufficient to prove that the 
explosion of a blast may indirectly produce ignition of fire- 
damp irrespective of contact with the explosive flash, and 
at points far distant from its position. e explosion of a 
blast in a confined gallery or irregular tube originates two 
distinct orders of atmospheric waves, which traverse along 
the tube until they ually become extinct. One of these, 
the ordinary wave of sound, whose rate of translation is rapid 
but its amplitude small, is perhaps incapable of doing mis- 
chief, but the gases evolved at the moment of explosion pro- 
duce a sensible elastic wave of compressed air which tra- 
verses more slowly, and whose effect may be—as G:lloway 
has shown - indirectly to produce explosion by its effect 
upon the flame of safety lamps employed in a very explosive 
atmosphere. By the rush of this passing wave the flame 
of ignited fire-damp tilling the interior of the lamp may be 
forced through the wire gauze and produce ignition exte- 
rior to the lamp; or the explosive atmosphere outside the 
lamp may be for an instant thus driven through the gauze 
and into contact with the proper flame of the lamp, and as 
suddenly retracting on the ss the elastic wave, may 
carry ignition along with it. ese facts, which as yet 
have not received the full attention they demand, would 
seem to indicate a source of danger from blasting even 
when the fiery atmosphere is far removed from the seat of 
explosion, calculated to damp the ae gm of any 
means being found for effectually guarding against the 
dangers of blasting at all. 

A few years ago, and with much parade, two or three 
different inventions for wedging out coal, with or without 
hydraulic pressure, were brought before the Institution of 
Civil Engineers, and woul 





ly extolled as superseding 


blasting by a few of the senior members, who never 
themselves had any experience whatever in coal mining. 
One, if not more of these inventions has been tried 
upon the large scale, but we believe we may hazard 
the statement that in the judgment of those best con- 
versant with the subject they have proved complete failures, 
Blasting by some explosive agent must be at least oeca- 
remes | employed under certain circumstances and with 
some descriptions of coal, and in every colliery it must be 
employed for the excavation of stone drifts or other pas- 
== through coal seat and adjacent rocks. We may take 
it for ted, at least, that blasting will not be abandoned, 
and wisdom would suggest that attention and ingenuity 
should be directed first to the possibility of emplo. ing ex- 
plosives less dangerous than gunpowder and in methods by 
which they cannot produce ignition of the gases, and that, 
under all circumstances, the firing of the blasts should be 
placed under legal regulation, and should take place in 
the intervals between the shifts of hewers, when the 
smallest possible number are in the pit. This would 
sacrifice a small amount of time, and therefore, perhaps, 
not be cordially supported by the capitalist if left to his 
own free will. In conclusion, we would urge that much 
more experimental light is wanting as to this latter portion 
of our subject, as well as with respect to those physical 
questions of which we have previously treated. 





MINERAL STATISTICS OF THE UNITED KINGDOM. 

We have been favoured by Mr. Hunt with advance sheets of 
his report on the “ Mineral Statistics of the United Kingdom in 
1874.” The broad facts admit of being very briefly stated. The 
total value of all the minerals produced in the United Kingdom 
in 1874 was £57,839,697. This includes not only coal, but all 
kinds of ores—iron, copper, tin, lead, zinc, and such out-of-the- 
way ores as those of tungsten and bismuth. The total value of 
the metals produced from the ores of the United Kingdom was 
£19,539,070. The coal amounted to 125,043,257 tons, valued 
at £45,849,194. Thevalue of the ores was £11,985,503. * From 
this it would appear that the gross gain obtained by converting 
the ores into metals was £7,5%3,567. Now we know that the 
iron trade was not carried on at a loss during 1874. If we 
suppose that the net profits amounted to £1,553,567 only, we have 
remaining to cover wages, the loss by depreciation of plant, and 
the cost of coals, but £6,000,000. If we allow two-thirds of 
this sum to have been expended in coal, we find that not more 
than one-eleventh, or thereabouts, of ‘all the coal raised in the 
kingdom was used up in converting ores into metals. This 
statement we find it impossible to credit. The deductions we 
have drawn are not found in Mr. Hunt’s paper ; we have drawn 
them from his figures, and they require an explanation which he 
alone can supply. The most important statement made by Mr. 
Hunt is, that in 1874 there was a great falling off in the mineral 
and metal trades as compared with 1873. Thus the falling off 
in the value of coal was £1,782,086, and in pig iron £1,581,367. 
That of other metals only reached £288,981. The total decrease 
in the value of coal and metals was £3,652,404. Mr. Hunt also 
deals with the carriage of coal, and he shows that the decrease 
in 1874 was very marked, reaching as much as 3,592,832 tons ; 
but there was an increase in the export of patent fuel, coke, &c., 
amounting to 1,309,639 tons. It is a curious fact that less coal 
was used for domestic consumption in London alone by over 
400,000 tons. Possibly this result is due to the use of more 
economical grates, and to greater care being taken to burn coal 
to advantage. It is a suggestive fact that London can do with 
less coal by 400,000 tons in one year than she found necessary in 
another. Here is a text for inventors of economic ranges and 
stoves. 


THE ELIMINATION OF SULPHUR FROM IRON, 


Tue Mill and Forge Managers’ Association of South Stafford- 
shire and East Worcestershire have been discussing the best 
means of eliminating sulphur fromiron. The subject was intro- 
duced in a paper by Mr. W. W. Heeley, a member of the associa- 
tion, who held that in the old-fashioned puddling furnaces this 
could be done only by the use of oxidising fluxes, popularly 
known as “ physic ;” but that “ physic ” was not generally used 
because the puddlers demanded extra wages for puddling iron 
when “ physic” was put in the furnace, though in reality its 
use lessened their labour. The “ physic” that experience had 
shown to be most effective was manganese. This he urged was 
very successfully proved by the James Henderson process of 
making pure steel and wrought iron from inferior ores. He 
pointed out that the materials which Henderson used were 100 
parts of Ringwood magnetic titaniferous ores, and 40 of 
fluor spar. When the whole process had been sketched Mr. 
Heeley said that it had been proved frequently that as the per- 
centage of manganese increased in pig iron, so did the percentage 
of sulphur decrease. For example, if in blast furnace work, to 
ore and coke, which in the ordinary way would produce pig con- 
taining from 2 to 3 per cent. of sulphur, manganiferous ore should 
be added, so as to put 2 per cent. of manganese into the pigs, the 
sulphur would be reduced to ‘05 or ‘08 per cent.; but when 3 
per cent, of manganese was found in pig iron it never contained 
more than a slight trace of sulphur. As to the amount of 
phosphorus in iron, Mr. I. L. Bell had stated that 30.000 tons of 
phosphorus were annually sent away in the iron of the Cleve- 
land district alone. If this were converted into phosphoric acid 
it would be worth £250,000 as manure. Remaining in the iron, 
it depreciates its value to the extent of £4,000,000, as compared 
with the same amount of hematite. This estimate—referring 
to one district alone—showed how vast would be the saving in 
respect of the aggregate produce of the United Kingdom. 
There was, therefore, a wide field for chemical ingenuity in 
endeavouring to discover a method whereby the phosphorus 
can be successfully eliminated from the pig iron and made into 
valuable manure. For the sake of discussion he submitted the 
following propositions :—(1) Sulphur could only be eliminated 
by the processes already known and practised in the trade ; (2) 
those processes were, puddling and paar ce (3) mechanical 
puddling was the only puddling that could thoroughly effect the 
purpose ; (4) if, with their present plants, they could not 
effectually eliminate sulphur by puddling, ought they not to try 
to do so by physicking ; (5) would it be desirable that their 
employers should pay a little more attention to the composition 
of the pig iron they were called upon to use, and let them have 
an analysis of the pigs, so that they might have sure data to work 
upon ; and, lastly, did they, as managers, pay sufficient attention 
to those matters, or were they quietly permitting their trade to 
drift into other channels, as some asserted ; or was it that other 
places had greater natural facilities and advantages! The 
members thoroughly discussed the question, and it was thought 
that greater care should be exercised in the preliminary process, 
so that the sulphur might be done away with before it got into 


the pig iron. The enemy should be detected by the pig makers, 
and not allowed to escape from the blast furnace—then there. 
would not be the difficulty of getting rid of it when the pig iron 
reached the forge. There was a general concurrence of view 
that the use of oxidising fluxes was desirable, and experience, it 
was shown, was in their favour. Manganese as a “ physic " was 
favourably spoken of. It will hence appear that the old strife 
between the pig and the finished iron-makers continues upon the 
question of the relative liability to purify the iron in which the 
sulphur appears. But that the strife is publicly maintained, and 
that the mill and forge managers of central England are giving 
increased attention to the necessity for the greater purity of 
their product, is in every reapect a sign of health at which all 
consumers of iron should rejoice. 


LOOSE SCREW PROPELLERS. 

THE inquiry into the loss of the Deutschland has elicited 
evidence tending to show that the usual charge against a captain 
who has lost his ship, namely, that he did not take soundings, 
cannot be urged in the case of Captain Brickenstein. It is the 
custom, however, always to blame a captain for leaving something 
undone that he ought to hdve done; so Captain Brickenstein is 
to be held guilty because he did not use a patent log. The 
worthy juryman who urged this point, however, did not define 
which, out of the numerous patent logs in existence, ought to 
have been used by the Deutschland’s commander. If our readers 
will turn to Tur Enaryerr for Dec. 17th, 1869, they will find a 
description of most, if uot all, the patent logs in use; and we 
may now add that, in a high sea, with a strong current, not one 
of them, except, perhaps, the Berthon log, is a whit more reliable 
than the common log. If Captain Brickenstein had hove all the 
patent logs at once, every five minutes, they would not have told 
him whether he was or was not twenty miles out of his course. 
As a matter of fact, he was this distance out of his true path— 
as, no doubt, he had been a hundred times before. The real 
point at issue in this question is being glossed over and hidden. 
According to the evidence, breakers were discovered long before 
the ship went on the sands. She was stopped as soon as they 
were seen, and the order was at once given to turn full 
speed astern. The first revolution of the engine sufficed to take 
the propeller off the shaft, According to the evidence of Mr. 
Fullager, the diver, who came into court almost in his diving 
dress, the propeller has disappeared bodily. It is not that the 
blades have broken off the boss, but that there is no trace of a 
propeller left—boss, blade, and all are gone together. If the 
propeller had not thus disappeared, but had stuck to its work 
and the shaft, in all human probability the Deutschland would 
not have gone on the Galloper Sands, and the captain would 
have received no blame for not using a patent log. The question 
is, who fitted a propeller which quits a ship the moment she is 
in distress? We may also ask, how was it fitted! And also, 
did the propeller come off the shaft, or did the shaft break ? 
Engineers, at all events, will hardly be satisfied that an inquiry 
has been complete which leaves these important problems 
unsolved. 

THE PROMOTION OF BUSINESS BY TRADES UNIONS. 

Once upon a time London built ships. The din of hammers 
might be heard all along the river, from a point near the Tower 
down below Greenwich ; but the clang of hammers has almost 
ceased, and the shipbuilding trade of the Thames is very feeble, 
and sorely needs help. This assistance is to come, it appears, 
from trades unions. The winter is hard, business is slack, and 
the shipwrights are equal to the occasion. Was a trades union 
ever known to miss its opportunity ! At Rotherhithe some ship- 
wright’s work was going on. Two vessels were being repaired, 
and some ninety hands were actually honestly supporting their 
wives and families, and the publicans of the district, when in an 
evil hour a demoniacal foreman threw down the apple of discord, 
or, rather, two apples. Quitting classical allusions, we may 
explain that this miserable foreman actually had the audacity to 
employ two men; non-unionists, to cut trenails, which is not a 
shipwright’s work. Such an infraction of all the laws of trades 
union etiquette could not be endured for a moment. The 
shipwrights struck to a man; stating, however, with much 
courtesy, that if the manager of the Nelson shipbuilding yard 
pleased, he might keep the two intrusive hands on to finish the 
job on the ships for him. It is, we think, to be regretted that 
Mr. Robinson, the manager in question, could not see the 
justice of the shipwrights’ demands that no one should be 
allowed to do work which was not shipwright’s work but a 
shipwright. A trenail is used in ships, it is also used to 
fasten down railway chairs. We state this latter circumstance 
with some fear, because the statement may reach the eyes of 
some intelligent shipwright, and we may have a general strike in 
the shipbuilding trade, with of course the alternative that ship- 
wrights should alone be employed as platelayers on all lines 
where trenails are used. Mr. Robinson had the cruelty to invoke 
the aid of tMe law, and three dozen of the strikers were sum- 
moned before the magistrate at the Greenwich police-court on 
Tuesday. It will hardly be believed that this functionary was 
so blind to the justice of the demands of the men that he cre- 
dited a statement made by the owners of the Nelson yard to the 
effect that the strike had cost them a very considerable sum of 
money, and in a most ruthless fashion he fined the poor fellows 
£5 and 10s. costs each. We are sorry to say that the legal advo- 
cate of the men—no doubt acting on his own responsibility, for 
we cannot suppose that a shipwright would seek to excuse what 
he had deliberately done—actually asserted that the men only 
left work because the weather was too cold. We need hardly 
add that the statement was not believed. But the perversity of a 
magistrate who would not recognise the possibility of such an 
explanation being the true one is none the less deplorable. 
Meanwhile the fact remains that thirty-six men have to pay 
£5 10s. each. On the whole, perhaps it would have been better 
to have over the fact that trenails were cut by non- 
unionists, with the silent contempt which the act deserved. 


IRONMAKING EXPERIMENTS IN INDIA, 


An important document has reached this country from India- 
It is a description by Mr. Walter Ness of the experiments which: 
on behalf of the Government, he has been conducting at Wur 
rorah, in the Central Presidency, for the making of iron from 
the coal and the ironstone of the locality. Mr. Ness has sent 
the communication to the Mill and Forge Managers’ Association 
of South Staffordshire, of which he was a member before he left 
for India. The'di with which the paper is accompanied 
shows that the furnace was 24ft. high, that the top of the bosh 
is 6ft. 6in. in diameter, that the top of the hearth was 2ft. 6in. 
diameter, and that the bottom of the hearth is 2ft. diameter. 
The throat of the furnace is 3ft. 10in. in diameter, and the tunnel 
head 5ft. 6in.; the tuyeres are 3in. diameter in the nozzle, through 
which hot air was sent in at a pressue of 3lb. The hearth 
seems about 3ft. 6in. deep; the blowing engine is a small hori- 
zontal one, with a receiver intermediate between the engine and 
the hot-air stove, which has four pipes; the air is heated with 





an ordinary grate and stove ; but the temperature is not given. 
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With this furnace he has not been as successful as he could have 
wished. He found that the iron got into a spongy consistency 
in the furnace, and did not flow as it ought. This he attributes 
mainly to the fragile and ashy character of the coal. The ores were 
extremely rich, containing 71°05 of metallic iron. Such rich 
iron ores, Mr. Ness urges, always work cold with the best of 
coal, even with high furnaces ; but more especially will it do so 
with coals that yield such an amount of ash as this does, and 
which so readily decrepitates and loses its vitality before it is 
covered by the succeeding charges at the top of the furnace. 
From what little Mr. Ness had heard of Blair's process, he 
thought that there would be no difficulty in doing good work by 
it with the raw material of India; but he was hopeful that a 
more speedy and cheaper method might be devised, and that 
ere long it would be applied at Wurrorak, where, if the coal was 
not what might be wished as to quality, still it was capable of 
giving both intensity and quantity of heat, and where the iron 
ore could not be excelled in richness. Mr. Ness believes that the 
more preferable course for the trials would be, perhaps, to send 
afew tons of coals and ore to be tried at one or more of those 
works that are working satisfactorily. This course was pursued 
by the Iron and Steel Institute, who sent a committee out to 
America with a few tons of English pig iron, ore, &c., to test the 
suitability of the Danks furnace for the production of wrought 
iron. We agree with Mr. Ness, that such a policy would be 
much cheaper and more satisfactory than erecting further experi- 
mental works in India. The result of these experiments leads 
Mr. Ness to conclude that iron making in India is not a hopeless 
task after all, though he thinks the ordinary blast furnace prin- 
ciple will not do. Some other course, he sees no reason to doubt, 
may be successful. He seeks the views of the members of the 

society mentioned, and his paper stands over for discussion, We 

are inclined to think that ditferent results would have come about 
if Mr. Ness’s furnace had been higher. 


LITERATURE. 


Autobiography of Sir John Rennie, F.R.S., Past President Insti- 
tution of Civil Engineers, comprising the History of his Profes- 
sional Life, de. London: E. and F. N. Spon. 1875. 

[Seconp Norice.] 

CoMMANDING in figure and in countenance, with the 
vigorous health due to the frugal country life of his early 
childhood, known as the friend of James Watt and 
the London representative of the engineering firm of 
Boulton and Watt, which now occupied the eye 
of all the world, and with the Albion Mills beside 
him as a testimonial of his skill, everything in John 
Rennie’s position concurred towards future celebrity and 
success. Yet with all these advantages, had he been born 
half a century earlier and placed in the same surroundings 
as was Smeaton at a corresponding period of his career, it 
is scarcely probable that the professional celebrity of 
Rennie would have greatly exceeded that of his predecessor. 
Cesar, in discoursing upon the conditions which concur to 
make the fame of a great commander, gives the first place 
to his fortuna, that is to say, not to his luck or good 
fortune, as the word has been often mis-translated, but to 
all the surroundings which make his opportunities and 
glorify the success of his actions; and it was in the splendid 
opportunities opening on all sides to Rennie that he was 
more fortunate than Smeaton. At home many new trades 
and industries of the first magnitude, due to the concurrence 
of many inventions of capital importance, such as those of 
Arkwright, Hargreaves, and Crompton, and to the tran- 
scendent abilities of such men as Wedgewood and Strutt, 
were adding to the manufacturing products and wealth of 
England at a rate that would have been previously thought 
incredible. Cotton spinning and weaving, calico printing, 
pottery, sugar, and various colonial productions, as well as 
that of rum, were all pouring their riches into her lap. 
The war in which she had engaged with France, and 
which soon became a European conflagration, was mainly 
conducted on the part of England as a maritime contest, 
the effect of which was, even before 1804 when the 
decisive victory of Trafalgar destroyed the fleets of both 
France and Spain and silenced at once the threat of inva- 
sion, to sweep the mercantile marine of nearly all Europe 
from the seas and to transfer the commerce and the 
carrying trade of nearly all the world to England. 
The united effect of all these circumstances was not only 
to produce such a demand for canals, mail coach roads, 
harbours, docks, warehouses, and all those appliances 
needed for the conduct of trade and commerce as had 
never before been deemed necessary, but also to demand 
on the part of Government immense extensions of 
naval ports, dockyards, and arsenals, and all the varied 
establishments necessary to the successful maintenance 
of war, and especially maritime warfare. These were 
the great opportunities presented to Rennie, and ably 
taken advantage of by him, so that within a period of 
about thirty years of active life and practice, it ta been 
computed that about forty millions of money was expended 
under his direction in national or public works, of which 
ten or twelve millions had been spent under his immediate 
personal supervision. Whatever fnture engineers may be, 
there is but little probability that there can ever again 
occur in the future of England such a conjunction of “ the 
the time for the man and the man for the time” as that 
which, at the sunrise of England’s industrial and commercial 
day of prosperity, produced the wonderful careerand success 
of John Rennie. The fulcrum of Rennie’s earliest works 
seems to have rested upon the manufactory at Holland- 
street, and referred to the machinery of breweries and dis- 
tilleries in the metropolis, and to flour mills, such as 
that which he constructed .at Wandsworth, the powder 
mills at Tunbridge, rolling mills, and other mint 
machinery, and other like works; but he soon 
became sufficiently well known, aided, perhaps, in part 
z Watt’s introduction, and such as the erection of 

att’s engines in and about London gave him, to be 
applied to and employed, not only by the public pro- 
moters of civil works, but also by Government depart- 

ments. It would be far beyond our limits to give even a 

dry catalogue of the vast undertakings which sprung from 

Rennie’s brain and were executed under his direction 

between this period and the conclusion of his active 

career. These included many canals, the most remarkable 
works of which were on the asee and the Crinan, the 














latter with rock cuttings of a magnitude before un- 
attempted; the great drainages of the Fen country or 
Bedford Level, and of the Ouse and Witham; the artificial 
harbours of Queensferry, Berwick, Howth, Holyhead, and 
Kingstown, with Plymouth breakwater; the mercantile 
docks of Hull, Greenock, Leith, Liverpool, and Dublin, 
with the superb bonded’ spirit vaults and immense bonded 
custom-house stores with their early and fine examples 
of cast iron roofing in connection with the _last- 
named docks, besides important improvements or addi- 
tions to many pre-existing docks on the Thames and 
elsewhere. The naval arsenals and docks of Portsmouth, 
Plymouth, Chatham, Sheerness, and Pembroke, besides 
the completed designs for a superb shipbuilding establish- 
ment and dockyard with floating basins and all the work- 
ne and appliances for an immense naval arsenal proposed 
to have been established at Northfleet at an estimated 
cost of eight millions sterling, which was abandoned as the 
war drew towards its close. The bridges of Leeds, Mussel- 
burgh., and Kelso ; that of cast iron, designed to cross the 
Goomtie, in India, and a multitude of other bridges of less 
importance, as well asthose of Waterlooand Southwark, upon 
the Thames; and, lastly, London Bridge, which he did not 
live to execute, were all products of his skill. In the midst 
of this laborious career he found time to woo and wed Miss 
M‘Intosh, a lady of considerable natural endowments, but 
of delicate constitution, and who died while still young, but 
by whom he had a family of seven children. Four of these 
were sons, the two elder being George Rennie and John, 
the author of the autobiography now before us ; the third 
son, Matthew William, became a lieutenant in the navy. 
Besides James, the youngest son, there were two daughters 
—Jane, who married her cousin, George Rennie, of Phan- 
tasie ; and Anna, the wife of the late Mr. R. C. Cockerell, 
Professor of Architecture to the Royal Academy, and well 
known for his valuable researches into ancient architec- 
tural monuments of Greece. 

From Sir John Rennie’s work we learn that, returning 
home from a continental tour, at the latter end of Sep- 
tember, 1821, he found his father in very bad health, and 
in a “weak state, although in perfect possession of all his 
great faculties.” He “ dictated several letterson business,and 
talked of sundry new works he was about to undertake, 
particularly the new London Bridge, and removal of the 
old one.” His “health appeared to decline gradually ” 
ollie “ until he could do little more than walk across 
the room. In this manner he continued until 
the 3rd of October, . . . . and he breathed his last 
on the 4th of October, 1821, in the sixty-first year of his 
age ;” the cause of death, so far as was ascertained, being 
organic disease of the kidneys and liver. We can scarcely 
doubt, however, that his animal vigour was worn down by 
the incessant mental labours of more than thirty years. 
His remains were inteired in St. Paul’s, the metropolitan 
cathedral, not far from those of its architect, Sir Christopher 
Wren, and the epitaph, in od of style scarce worthy 
the man, poorly paraphrases the leading thought of that of 
the great architect, “ Si monumentum quweris circumspice.” 

John Rennie must have died possessed of much wealth, 
though its exact amount is unknown tous. Much of this, 
we may presume, was reserved for his daughters ; but the 
works at Blackfriars, and the mighty inheritance of his 
fame and wide-spread professional connection, devolved 
upon his sons, George and John, who were left co-partners 
in his works, and as his successors in business, both as a 
mechanical and as a civil engineer. Both had received 
their professional education under the eye of their father, 
and in this autobiography we have a very readable account 
of the author’s bringing up, and of the chief events of his 
career up to the year 1867, at which period he retired from 
profess. al life. 

John tennie the younger, afterwards Sir John, having 
been knighted by William IV. on the occasion of the 
opening of the present London Bridge, was born, as he 
informs us, at 27, Stamford-street, Blackfriars, on the 
30th August, 1794. He received more scholastic trainin 
than had fallen to the lot of his father ; but though he hac 
the advantages of what is called a more liberal education, 
it may be doubted whether it was of a character, so far as 
schooling is concerned in it, as valuable in after life as 
that homely but sound instruction which his father had 
received from his Scottish schoolmasters and the Edin- 
burgh professors. 

Like his brother George, he went to school first to a 
Mr. Greenlaw’s, at Isleworth, where Shelley was his 
schoolfellow, and afterwards to the celebrated Dr. Burney, 
at Greenwich, who kept one of the so-called classical 
schools of the period. Rennie left this school in 1809, 
where he “made little further progress in anything but 
classics, in which he became a tolerable proficient, and had 
Homer, Thucydides, Euripides, Sophocles, Virgil, Horace, 
&e., at his fingers’ ends, whilst he could scarcely demon- 
strate the Pons Asinorum of Euclid.” Considering the 
state of classic literature even in those days of Porson and 
Coleridge, since which it has received, like every other 
branch of knowledge, such vast accessions, we cannot but 
think that the man who in the maturity of years could 
thus glibly write of his boyish classical acquisitions, must 
have in reality “small Latin and less Greek.” 
His schooling had been that usual for “ fitting men for 
the universities,” but his father would not consent to his 
going to Oxford, nor to his own desire to become a 
soldier, and put him into the works at Blackfriars to acquire 
some rudimentary practical knowledge, and then into his 
own offices, where, as well as by the opportunities of 
observation afforded him by the many and varied great 
works carrying on in different places under his father’s 
direction, his real scientific and engineering education 
commenced. Young Rennie was appointed resident engi- 
neer of Waterloo Bridge, which was opened in 1815, under 
the control, however, of Mr. Hollingsworth, a man of ex- 
perience, as his immediate chief. He also tells us that his 


evenings were at this time employed in acquiring 
a pneey, algebra, and trigonometry,” plane and spheri- 

, also astronomy-under the late Astronomer-Royal, Mr. 
Pond and his father-in-law, Dr. Bradley, and in learning 
French, Italian, and German, Having,” he continues, 





“acquired to a certain extent a proficiency in the mathe- 
matical sciences, I was placed under the direction of the 
late Mr. Francis Giles, a land surveyor of considerable 
experience and ability,” who was then and for many years 
afterwards largely employed in making the engineering 
and maritime surveys connected with works undertaken 
by his father. Under Mr. Giles he assisted in measurin 
a base on the Scottish coast for connecting Ireland wit 
the maritime survey between Port Patrick and Donagha- 
dee, and also —unassisted—made a survey of the C roe ae 
Islands. We find but few technical details as to the con- 
struction of Waterloo Bridge, but with respect to South- 
wark Bridge, first contemplated in 1814 and opened to the 
public in 1819, we find a good many vety interesting 
technical details and remarks. Young mnie does 
not appear himself to have held any permanent post 
in connection with this bridge, though directed by his 
father at different periods to give his occasional assistance. 
Thus, when the contractors for the masonry works, Messrs. 
Jolliffe and Banks, declared the utter impossibility of 
their procuring the large blocks of granite specified for 
the skew back courses of the piers and abutments, yonng 
Rennie was sent down to Scotland, and dissipated the 
alleged impossibility by having dislodged from the parent 
rock, while he remained at Peterhead, the first block of 
about 25 tons in weight, and directed and superintended its 
being skidded down some distance to the public highway, 
loaded upon an extemporised carriage, me brought to the 
shipping quay, where, after many difficulties in chartering 
any ship whose captain would undertake to bring it to the 
Thames, and then with rude and dangerous tackle getting 
it into the ship, he sent it on its voyage to London. There 
is more said about this youthful achievement than many 
of us, accustomed as we now are to the movement of im- 
mense masses, and, indeed, to the “ gigantesque ” in work 
of every sort, may think it quite deserves, but we may 
well pardon the affectionate partiality with which, when 
an old man, Sir John Rennie looked back upon this his 
first single-handed victory over natural difficulties, which, 
however prosaically viewed, proved that there was in him 
much of the nerve that made his t father’s success. 

There is a good deal of detail with reference to the 
getting into place, and accurately adjusting to the skew 

acks, the main ribs of the structure, which have not, to our 
knowledge, been previously given, and which are instruc- 
tive even now, though cast iron has to so large an extent 
given way before wrought iron, as that may yet give 
way in turn before steel; which latter material affords 
facilities for bringing the line of thrust through the centre 
of an arched rib, as has been done by German engineers 
at the great arched bridge of Coblentz upon the Rhine, in 
a better and a more certain manner than was adopted, at 
Southwark Bridge. 

As to London Bridge, we are given many particulars, 
both technical and general, which will be read with addi- 
tional interest at this time, when that noble structure is 
threatened by the stupid vandalism of the London Cor- 
poration. The motto of the benchers, nolumus mutari, 
might indeed suit them better than their own, for we 
derive the following information as to the undertaking of 
the present bridge, and tke Corporation obstructiveness 
with respect to it, which we give in almost our author’s own 
words, as a fair example of the general style of his auto- 
biography :—“ Amongst other legacies which my dear 
father had left to me, was that of building London Bridge. 
He had shown to the committee of the House of Commons 
the impracticability of keepingup the old bridge by any 
amount of repair or alteration; that it ey not be 
rendered fit for tbe improvement of the river Thames, nor 
for the continually increasing traffic which must pass over 
it—and that a new bridge would be the most satisfactory. 
The. House of Commons condemned the old bridge, and 
refused to comply with the recommendation of the City of 
London that it = Bo be altered, but resolved that a new 
bridge should be built according to the design made by my 
father. The Corporation demurred to this, saying that 
there were other engineers equal to Mr. Rennie, and 
demanding a public competition. The advertisement for 
designs was aceordingly issued, and a great number were 
sent in, and referred to the committee of the House of 
Commons and the Government, according to the previous 
Act. After considering the various rival plans, it was 
finally decided that that of my father was the only one that 
complied with all the required conditions, and it was, 
therefore, adopted. At this resolution great discontent 
was manifested by the different competitors. The Corpo- 
ration also objected to this decision, as they considered 
they ought to have been the sole judges. But, finding that 
the Government adhered to its decision, they submitted, 
at the same time urging that they; who were to pay the 
expense of this new bridge, ought to select the engineer 
who was to execute the work. The Government agreed to 
this, subject to their approval; and, finally, the com- 
mittee 2 anes by the Corporation to carry into effect 
my father’s design, fixed upon me as the engineer in chief.” 

We must in passing remark that the statement is some- 
what singular which says that the building of London 
Bridge was a legacy left to him by his father, as this, like 
every other portion of John Rennie’s business, was left to 
both his sons; and although, for some reason which needs 
explanation, our autobiographer received the appointment 
of its engineer-in-chief, his brother George actually did 
take an important share in the execution, by equilibrating 
the arches, and attending to the work while his brother 
John was disabled by his fall in one of the cofferdams. 

We cannot extend this already long notice by following 
our author through his very lucid popular account of the 
construction of the bridge, which contains sore details of 
technical value, and of the proceedings connected with its 
costly approaches, as well as many +m, ae rsonal 
anecdotes in reference to the part taken by the Duke of 
Wellington and other distinguished men who lent their 
aid to the completion of the work. Sir John Rennie takes 
to himself, we have no means now of judging with what 
(degree of rigid exactness, a larger share of the 7. 
merits attaching to the construction of London Bri 
than we belieye engineers and the public generally might 
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have been prepared te expect. He tells us that the 
“ design was made by his father, but no detailed warking 
drawings, + pan ey or estimate had been prepared by 
him ; it fell to my lot, therefore, to do this.” And again, 
at page 407 of his retrospect, he says, it “ was Prec b 
my father, as far as the general outline and proportions ; 
but he did not live long enough to design any details.” 
And the autobiographer takes to himself the full credit of 
having settled all the details, as well as directed the execu- 
tion, including the equilibration of the arches; as to all 
which, he tells us, he had little difficulty, having acted 
under his father during the construction of the Waterloo 
and Southwark bridges, and being thoroughly conversant 
with his system. 

The impression prevalent among engineers—though, 
perhaps, erroneous—has been that John Rennie left much 
more complete materials for the actual designs as ‘carried 
out, and we have heard it traditionally mentioned that 
Mr. Davis Gilbert, president of the Royal Society, and 
well known as a mathematician, equilibrated the arches of 
Waterloo Bridge, and George Rennie has been credited with 
having equilibrated those of London Bridge. After disposing 
of these metropolitan bridges we find much as to the author’s 
professional en ents in the Fen country. The great 
drainages of the Eau Brink Cut, the Nene Outfall, Norfolk 
estuary, improvement of the Witham-Ancholme drainage, 
as well as the works at Sheerness Dockyard, te 
Harbour, and Plymouth Breakwater, all of which great 
seats of professional employment had been, in fact, be- 
queathed to the brothers George and John by their father, 
as well as many others of less importance. The whole of 
the second chapter, the longest in the work, is devoted to 
an account of the author's first travels in various parts of 
Europe, made for, educational ends, at the desire of 
his father; except in so far as these sketches afford indica- 
tions of the mind and character of the man, they are now, 
in these days of extended touring, of but little importance. 
At least 160 pages out of 468 es of which the volume 
consists are devoted to accounts of foreign tours, either for 
health and pleasure, or upon business, but the link of 
connection with the latter is often exceedingly slight ; as, 
for example, in the case of the last of these journeys to 
Tunis, nominally in reference to a railway in that country 
over ground “as flat as a pancake,” and in which the only 
business done ot to have been the visiting the sites of 
Carthage and Utica, and holding an interview with the 
Bey, that reminds one strongly of “ Eothen.” In the earlier 
tours some amusing little examples of dilettantism occa- 
sionally ooze out, as where he tells us that at Athens “ every 
morning, immediately after breakfast, I proceeded to the 
ro, and Be myself in drawing and measuring 
the. Parthenon, Erectheion, and other buildings until 
dinner-time.” Beyond this being “the thing to do” it is 
hard to see what was to be gained by measuring and sketch- 
ing architectural remains over which the rules and pencils of 
Stuart and Revitt, and of scores of other artists, architects, 
and archeologists, had already passed, and the results of 
whose labours were profitably available to Rennie and 
everyone else. The truth is, these frequent and extended 
journeyings, especially when aiet the excuse of 
professional business, suited Sir John’s restless and 
energetic temperament. He, like the late Sir Henry 
Holland, well-informed without being profound, and 
having a keen relish for natural scenery and all the 
objects presented by foreign travel, enjoying good 
company and conversation as well as good cheer and good 
wine, no doubt found in these foreign travels the most 
enjoyable portions of his life. But the gossipy style in 
which they are told adds little to the merit of the volume 
or to the abiding fame of the author. Another large 
portion of the volume consists of sketches of the rise and 

rogress of the railway system, which may be read with 

interest, though it contains little that has not previously 
been narrated. Sir John’s earliest connection with railways 
was, with his brother George as partner, and with the late 
Mr. Charles Vignoles, in preparing the parliamentary sur- 
veys of the Liverpool and Manchester line over Chat Moss, 
afterwards executed, in which all these parties after carry- 
ing the bill were badly treated by the Stephenson clique, 
who. succeeded in getting George Stephenson appointed 
engineer for the execution of the work to which the 
Rennies and Vignoles had powerful claims. We 
have an account occupying many pages of the stormy 
period of the “railway mania,” and of the many railway 
projects with which Sir John was more or less connected 
about that time and for some years before and after it. 
Space forbids our following him through any of these; and, 
indeed, the events of most of these hot parliamentary con- 
flicts are of little interest now except to those who were 

rsonally concerned in them. In many of their railway 
works the brothers were jointly concerned—partners, in 
fact, but towards a later period each of them carried 
through certain projects alone, and George Rennie exe- 
cuted alone the Belgian railways on the Meuse, and various 
bridges which formed their adjuncts. In his tenth chapter, 
headed “ Retrospect,” Sir John says, “In my professional 
career I consider that I have executed the following 
works.” Reducing his notices of these to a dry catalogue, 
they comprise the London Bridge, completion of Sheerness 
Dockyard, finishing of Chatham dry docks, finishing break- 
water in Plymouth Sound, design and execution of Royal 
William Victualling Establishment at Stonehouse, which 
he claims entirely as his own “with the exception of the 
machinery. for which his brother George is entitled to 
equal credit,” the great basin, &c., at the Royal Dockyard 
at Woolwich, rs on the removal of Portsmouth bar, 
Flour mills and biscuit machinery at Clarence Victualling 
Yard, Portsmouth, as well as the similar mills at Dept- 
ford by himself and brother George, the Thames Tunnel 
shield (of which we presume he only meant to claim the 
execution, every part of the design having always been 
attributed without dissent to the elder Brunel), ma- 
chinery for the Bombay, Calcutta and Mexican mints, 
numerous locomotive engines, amongst which was one of 


the first that travelled sixty miles an hour ; engines and 
machinery for her Majesty’s vessels of war, the Dwarf, the 
first sea-going screw vessel ; recommended Cornish system 





of high-pressure in the navy and oscillating engines; various 
harbours—a list of which is given as described in his work 
on the subject—Hyde Park, Kensington Gardens, and 
Staines bridges, and finishing those of Crammond and New 
Galloway begun by his father; London and Brighton, 
Blackwall, and several other railways which he specifies, 
a i laying out lines in Sweden and other places 
a ; 


This is a goodly tableau of a life’s professional labours, 
but, like many another picture, it must not be looked at 
too closely. We may remark in it how large and important 
a portion of the works enumerated were inherited from 
John Rennie, and left in a state that, with his designs and 
methods for guidance, required but moderate abilities and 
attention to complete them. A graver remark, however, 
requires to be made. But scant justice is here, and, indeed, 
throughont the volume, done to the part which George 
Rennie played in connection with all these works, and of 
which we find but very casual and subordinate mention 
made anywhere throughout Sir John’s pages. This is the 
more remarkable as John Rennie left his business to his 
sons, George and John, in absolute and unconditional 
partnership, and we believe the fact can scarcely admit of 
dispute, that however Sir John Rennie may have been 
the bustling man of business and exponent of the firm 
with the outside world, George Rennie was the man upon 
whom the grave and constant cares of the scientific details 
as well as management of very much of its business 


What was the precise division between the brothers of 
the ability and labour with which their works were jointly 
commas up to the period of George Rennie’s death 
early in 1866 it would t impossible now to decide and 
invidious too closely to inquire. George’s mind, however, 
was of a more scientific mould than that of his brother. 
He loved research and original investigation, as thirteen 
papers from his pen published in the Philosophical Trans- 
actions and elsewhere amply attest ; a man well read up 
and scholarly in all the literature that belongs to the 
engineering profession ; a competent Italian scholar, and 
better acquainted than any English engineer of his time 
or since with the immense resources which form so much 
the basis of all modern hydraulic engineering which are to 
be found in the volumes of ancient Italian authors from be- 
fore Da Vinci downwards. Of his ample acquaintance with 
these he has left an abiding monument in his report “ On 
Hydraulics,” made at the desire and published by the 
British Association. To Rennie must we believe 
be justly ascribed almost all that was done in the improve- 
ments in ship propulsion and in marine engineering, which 
for some years, during which the operations of the firm 
were assisted by the skill of the late Mr. Edward 
Humphries as foreman, gave celebrity to its productions 
in marine engineering, and in other descriptions of steam 
engine manufacture. Autobiography is perilous writing, 
itis always hard “to see oursels as ithers see us;” and 
however small may be the organ of self-esteem, it is sure to 
become more protuberant in a survey of ourselves and our 
deeds, the aim of which is generally to exalt both in the 
eyes of our successors. 

Viewing the text before us in these lights, it is not 
difficult to understand the statement of the anonymous 
preface, that the work having been composed by its author 
entirely from memory, and never subject to any emenda- 
tion on his part, it has since been found impossible to 
revise it. We concur with the author of the preface in 
his judgment of the kindly tone in which the autobio- 
grapher invariably refers to all who are noticed in his 
pages. 

Sir John Rennie’s literary fame rests upon the more sub- 
stantial basis of his great work on ports and harbours ; 
and while we do not think that anything can dim the 
lustre that belongs to the name of Rennie, we can scarcely 
admit that this autobiography will add to its splendour. 
Whether graver matters could or could not have been 
adjusted, it is but tooclear that more care might and ought to 
have been given to minor details in the editing of this volume, 
in too many pages of which the most singular bits of haste and 
carelessness are leftuncorrected. Two examples must suffice 
of this, the one, 28, where the author is said to have 
visited the field of Waterloo only two months after the 
battle, and yet in the year 1818; and, again, p. 321, where 
the Island of St. Beveland is said to teem with “ luxurious 
vegetation of every kind.” Many of these mistakes any 
good printing-house reader could have corrected. Some 
notice, at least, should also have been appended to the 
autobiography as to the events of Sir John Rennie’s life 
subsequent to 1867, and of his death, which took place at 
Bengeo, near Hertford, on the 3rd Sept., 1874, in his eigh- 
tieth year. One thought has presented itself prominently 
to us while perusing this ‘ine how is it that, in a 
country such as England, assuming to herself to be the 
nursing mother of great engineers, no adequate record 
exists of the life and works of her greatest engineer, John 
Rennie—Watt only excepted. Smeaton has a_ record 
worthy of him, in the three large volumes of his Reports 
and Correspondence, and a fourth containing his Miscella- 
neous Papers, in addition to his gieat work on the 
Eddystone Lighthouse. Telford’s Life, edited by his 
executor, os area adequately chronicles his powers, 
as shown in his works ; but of John Rennie, a greater 
man than either, we have nothing but one or two meagre 
encyclopedia notices, and of his works not much more 

can drearily picked out from dusty old blue 
books. We have reason to believe that masses of John 
Rennie’s reports, specifications, professional papers, and 
correspondence are in the ssion of his yrandson, Mr. 
George Banks Rennie, and it would be a worthy tridute 
to his illustrious ancestor’s memory were he to under‘ake, 
while that is yet possible, their arrangement and pu lica- 
tion, and we would even sug; that a t from the 
now ample funds of the Institution of Civil Engineers 
might with much suitability be made in aid of the expens: 
of publication, which, from the necessary character of the 
work, probably no publisher would be disposed unaided to 
undertake, 





MESSRS. ROBEY AND CO.’S TRACTION ENGINE, 


f We illustrate this week a novel method of constructing 
traction engines, exhibited at Islington by Messrs. Robey and 
Co., of Lincoln. We have here the old-fashioned bed plate 
arrangement revived, but in a form which eliminates the defects 
which led to the disuse of the system some years since. In this 
case the bed plate carries all the working parts, and entirely 
takes the strain of the engine off the boiler. One end of the 
bed plate forms the cylinder cover, and the other end slides on 
two brackets, one on each side of the boiler. The pump is in 
one piece with one of these brackets. The cross-head guide, and 
exhaust pipe, are also cast solid with the bed plate, which forms a 
receiver for oil from the moving parts. The crank shaft end of 
the bed plate is, as we have said, free to move between the horn 
plates, and held to them by a plate on each side, which plates 
are made fast to the bed plate, and slide horizontally in slots cut 
in the horn plates. The horn plates reach the whole depth of 
the fire-box, and are deeply flanged outwards on both sides for 
strength, and for attachment to the boiler and water tank, The 
second motion shaft is carried in a U-shaped casting let into the 
horn plates, stretching between them, and acting thus as a stay 
and a distance piece. The main axle is carried by the horn plate 
which forms the side of a part of the water tank. The usual 
arrangement of steerage gear is modified, the chains being 
attached to the extreme ends of the axle by means of a grooved 
casting, so curved as to keep the chains tight in all positions and 
facilitate steering. 

The engine is very completely equipped, having water lifter— 
injector type—for filling the tank from a roadside ditch, &ec, 
The driving wheels have the arms arranged in two sets, each set 
of arms being welded to a plate at the centre, which is bored out 
and fitted with a boss, the rivets holding it up thus having no 
shearing strain on them. By the arrangement of the arms in 
sets, if one arm gets broken the whole can be removed and a 
new arm welded on, which is impossible if the arms are cast in 
the boss. 





THE LONDON BRIDGE PROBLEM. 

Yet another has been added to the many proffered solutions 
of the confessedly difficult problem of how to increase the capa- 
bilities for traffic purposes of London Bridge, without detriment 
to Rennie’s simple and grand design. Sume improvers boldly 

the razure of the existing bridge, and the erection of 
another, much wider and grander, in its s This remedy 
will possibly be applied in the future, at a cost of millions of 
pounds sterling ; but the time is not yet, and the obliteration of 
London Bridge now would cause almost universal regret, 
extending far beyond the confines of the United Kingdom. 
Several of the designs submitted to the Bridge House Trustees 
of the corporation of the city of London have the element in 
common of throwing the wide trottoirs into the carriage-way, 
and providing otherwise for the foot passenger traffic. Passing 
by the designs for widening the bridge on its present lines and 
style in all respects, a glance may be taken at.some of the other 
proposed plans. One very clever design for a footway above the 
centre of the roadway was submitted to the corporation two or 
three years since by Mr. T. Iveson. This plan provided two 
extra lines for vehicles, but the objections to his design were, 
probably, that his overhead footway would be too much seen, 
and that its florid classic style was not in accord with the plain 
massiveness of the bridge Since that time a host of suggestions 
and designs have been brought under the notice of the com- 
mittee. 

One plan for increasing the accommodation for light and 
heavy traffic is to devote the whole width of the bridge to 
vehicles, and to provide projecting footways on the outside. By 
another plan it is proposed to give up the bridge for carriage, 
cart, and wagon traffic, and to provide for the foot passenger 
traffic by two separate segmental or elliptical viaducts, one on 
each side of the bridge, to be constructed, for the greater part, 
of iron and glass, and to be supported on screw piles, placed in 
line with the piers of the bridge. These covered viaducts are to 
be 35ft. wide, of which space 15ft. of each would be a public foot- 
path, and on the remaining 20ft. one hundred shops are to be 
erected on each viaduct, such shops to be not more than from 
T0ft. to 11ft. high. This project is a joint-stock company specu- 
lation, and the promoters, it is stated, are prepared to invest 
£150,000 in it. The scheme, if carried out, would ruin the 
bridge. 

The most recent design for dealing with London Bridge is 
brought forward by Messrs. Brunlees and McKerrow, civil 
engineers, and Mr. V. G. Bell, of Victoria-street, Westminster. 
If all that these gentlemen claim for their project can be sus- 
tained, it appears to be better entitled to the best consideration 
of the Bridge House Committee of the Court of Common Council 
than any other. By the plan in question it is, we are happy to 
say, proposed to leave the side elevations of the bridge undis- 
turbed, and to give accommodation for two additional lines of 
vehicles, and a covered footway, 18ft. wide, within the parapets 
of the present bridge, iv the way we shall attempt to describe. 
The footways at each side would be couverted into roads, of which 
there would be two, for heavy carriages, one read on each side of 
the bridge, 16{t. 6in wide. ‘he outer tracks would be for heavy 
wagons, and the tracks next to them for omnibuses and vans. 
In the middle of the present roadway a trough 18ft. wide, and 
about 3ft. 9in. below the present roadway, would be made by 
removing the granite paving, the gravel, and the puddle clay 
that are now between the granite voussoirs and the roadway. 
The puddle would be su ed by a 3in. coating of asphalte. 
This trough, so-called, extending fo the whole length of the bridge, 
would be a covered footway, and weuld have walls of sufficient 
strength on each side, of about 4ft. in height, which would carry 
ranges of dwarf ornamental columns, that would support a — 
structure to take two lines of light carriage traffic. The clear 
head-room of the covered footway would be 8ft.; the height of the 
light traffic roadway would be 6ft. above the heavy traffic road. 
The floor of the 18ft. footway would be laid with encaustic tiles, 
with which, also, the walls would be lined. Abundant light and 
air might be admitted through the 4ft. open space above the side 
walls of the covered way. The light carriage roadway would be 
constructed of longitudinal and transverse rolled wrought iron 
girders, flanged. Fixed to the bottom flanges would be concave 
iron plates, enamelled on the under surface, which would be the 
roof of the covered way. The upper surfaces of these plates would 
be laid with concrete, levelled to about 3in. above the top of the 
girders. The road would be laid with some approved description 
of wood pavement. There would be a 3ft. wide footpath on each 
side of the light traffic roadway for the use of constables and 
others employed on the bridge. It would have a light ornamental 
rail on each outer edge, that would be the highest of the 
new construction visible, and that only at a considerable distance, 
from the river, or from the Cannon-street railway bridge. It is 


stated that the work need not cost more than £50,000, that it 
| would not add to the load on the already heavily-weighted founda- 
tions, and that it would offer very little obstruction to the ordinary 
traffic, ipasmuch as it would be carried op under a temporary 
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movable timber platform provided for the passage of the traffic. 
There would be four entrances to the covered way, two at each 
end, by inclined planes, with a gradient of 1 in 8, and inward 
bending curves, on a gradient of 1 in 10, the curves meeting at 
the entrance of the 18ft. covered way. The rise to the light 
traffic road is by very easy inclines. The weight of the high- 
level road is in part sustained by a central range of columns, 
employed instead of an invert between the side walls, in order 
to keep down the weight of the superstructure. We have illus- 
trated the design at page 424, and we have given it prominence 
because of the reputation of the gentleman whose name is 
appended to the design. Our own opinions on the subject re- 
main unaltered. It will be impossible to make a perfectly 
satisfactory alteration in a bridge which is perfect as it is in 
design, although not large enough to meet the requirements of 
traffic. However, it is to be admitted that Mr. Brunlees and his 
coadjutors have approached the subject in a reverent spirit, and 
the design is the best that has yet been brought forward fur the 
required purpose. 








THE CHEMICAL SOCIETY. 
Thursday, December 2nd, 1875. 
Professor ABEL, F.R.S., President, in the chair. 


Arter the names of the visitors had been announced, and the 
minutes of the previous meeting read and confirmed, Mersrs. A. N. 
Gow, G. Bischof, G. W. Davey, and H. Child were formally 
admitted Fellows of the Society. The names read for the first time 
were those of Messrs. W. H. Watson, E. H. Gaskell, F. 8. Davis, 
S. E. Levy, W. L. Howie, M. Roberts, G. W. Wood, J. Hargreaves, 
H. Wilson Hake, E. Yewdall, and H. Glover. Messrs. W. Salvador 
Curphey, J. Kersham, Gerald Warwick Rawlins, A. Boak, R. 
Lilburn Barnes, W. E. Halse, T. H. Dodd, R. Harvey, J, F. M. 
Harris Stone, E. H. Girling, T. McKean, A. Taylor, T. H. Bland, 
S. Wills, E. H.Cook, A. J. Campbell Oman, J. Clough Thresh, A. W. 
Postans, P. R. Ogle, F. C. Desvignes, F. M. Jennings, and 8S. A. 
Szczepanocoski were then balloted for and duly elec 

The first paper on ‘‘ The Decomposition of Alcohol and its Homo- 
logues by the joint action of Aluminium and its Halogen Compounds,” 
by J. H. Gladstone and A, Tribe, was read by the former. When 
iodine dissolved in absolute alcohol is poured on finely divided 
aluminium a powerful action takes place, and hydrogen is evolved in 
abundance. The pasty residue in the flask when heated at 100 deg. 
C. gave off alcohol and left a solid residue, which at 275 deg. C. 
became liquid, alcohol and an oily body containing ye 
over. The fused residue in the flask when heated to a still higher 
temperature was decomposed with formation of alcohol ethylene 
and alumina ; but under diminished pressure a different result was 
obtained—a greenish-white solid subliming, which on analysis was 
found to be aluminic ethylate Ale (C2H;O)}e. This is the second 
instance on record of an organo-metallic body containing oxygen 
which is capable of distillation, cacodylic oxide being the other. 
Similar results were obtained when aluminic iodide or aluminic 
bromide, and aluminium were employed instead of aluminium and 
free iodine, but the action was less energetic. Amylic alcohol acted 
in the same way as ordinary alcohol. 

The President said they were much indebted to the authors for 
the account of this interesting research. 

Mr. C, E. Groves then read a ‘‘ Note on Incense Resin,” by Dr. J. 
Stenhouse and himself. This resin, which is the produce of a tree 
indigenous to British Guiana, and is also known as ‘‘ Gum Hyawa,” 
or resin of Conima, contains, besides an essential oil, a crystalline 
and a non-crystalline resin. The essential oil, which is extracted in 
the usual way by distillation in a current of steam, has the 
empirical formula C;H; and appears to belong to the Ci;Hz, group. 
Conimene, which is the name the authors have assigned to it, 
boils at 264 deg. C., and possesses a pleasant aromatic odour. It 
is polymerised by the action of sulphuric acid. The crystalline 
resin forms minute colourless needles of the composition, C4,H «0. 
It melts at 175 deg., and is but moderately soluble in boiling spirit. 

The President having thanked the authors, Mr. J. Spiller read a 
notice “‘On the Occurrence of Native Calcium Chloride at Guy's 
Cliffe, Warwickshire.” In the course of a tour through Warwick- 
shire, the author visited Guy’s Cliffe, and on several of the 
face of the low sandstone cliff there, he noticed a black slimy 
exudation as if it had been bedaubed with tar ; and some of this 
black slime was collected for examination. The results of the 
anaylsis, which was rendered somewhat difficult by the presence of 
dead leaves and stalks, and living alge, were given, and show the 
presence of a very large percentage of calcium chloride. This 
material as it is washed away by the rains is constantly renewed, 
and would seem to point to the existence of salt beds in the 
neighbourhood. 

The Chairman, in thanking the author, remarked no doubt there 
were ae other gentlemen present who, like himself, had visited 
Guy’s Cliffe without noticing this interesting substance to which 
Mr. Spiller had drawn their attention. 

Dr. Thudicum said it would be interesting to know to what 
geologic period the sandstone belonged, as a considerable bed of 
sandstone had to be penetrated at Stassfurt before the salt bed 
was reached, and a substance very similar, he believed, to that 
examined by Mr. Spiller had led to their discovery. 

In reply to a question by Mr. T. B. Groves, the author said the 
apparently black colour of the specimen was due to the dark green 
of the algw present, mixed with decomposing organic matter. 

Mr. G. 8. Johnson then communicated a note “‘On Certain 
Sources of Error in the Ultimate Analysis of Organic Substances 
containing Nitrogen.” The author, whilst making a combustion of 
an albumenoid substance with lead chromate and freshly reduced 
metalic copper, was anxious to ascertain if any nitrous acid had 
escaped reduction, and on testing the contents of the potash bulbs, 
obtained abundant evidence of the presence of nitrous acid. On 
paeming Se original solution of potash, however, it was also 
found to t ted with potassium nitrite. This is likely to 
be a source of error in the carbon, as such potash absorbs oxygen 
and increases in weight when a current of pure air is 
through it. Another source of error is the occlusion of hy n 
by metallic copper which has been reduced in a current of dry 
hydrogen, even if it be subsequently heated to 150 deg. C., render- 
oe AS hydrogen determination too high. 

. Wright said he could confirm Mr. Johnson’s account of the 
occlusion of hydrogen by copper, for he had always observed with 
nitrogenous substances burnt with lead chromate and metallic 
copper, that the hydrogen came about ‘5 per cent. too high, whilst the 

n-nitr bst was only about °2. 





excess in ordi no! 

Dr. Voelcker said he would like to point out certain sources of 
error in the determination of nitrogen in highly nitrogenous 
bodies, especially albumenoids, if the combustion ie >t performed 
with sufficient precautions. In the first place it wa necessary to 
have the substance very finely divided and intimately mixed -with 
the soda lime, otherwise the ni m would be too low. Again 
hydrogen may not be present in cient quantity to cause all the 
nitrogen to be evolved in ammonia, but this source of error might 
be avoided by mixing sugar with the substance. A third cause of 
error was the rg of too high a temperature, as in the 
extreme heat of a Hoffman’s gas furnace, when the nitrogen was 
apt to he partly dissociated into its elements, the combustion should 
be performed ata dull red heat. This loss was increased if too 
long a tube were used or if the mixture was burnt too slowly. If 
nitrates were present along with albumenoids, it was necessary, in 
order to obtain accurate results, to wash out and determine the 
nitrates and ammoniacal salts, and then burn the albumenoids in 


the usual way. 
Dr. Armstrong said he could confirm the observation about the 
occlusion of hydrogen by metallic got in the combustion in 


tained by the Sprengel 
pump, as soon as the copper was heated the vacuum diminished, 
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showing that gas had been given eff. He found it advantageous to 
substitute silver for copper, which answered admirably if strongly 
heated. 

The Chairman, in thanking the author, said he was glad this 
paper had served to introduce such a valuable and interesting 
discussion. 

A paper ‘On Certain Bismuth Compounds,” by Mr. M. M. P. 
Muir was then read. When bismuth is heated in a current of | 
chlorine, the two unite and a a sublimate of the 
trichloride is obtained. It melts at 225 deg.—230 deg. C., and may 
be distilled unchanged in a current of carbonic anhydride. 
The tribromide was ee in similar way, but forms flat brilliant 
yellow crystals which melt at 210 deg.—215 deg. The author has 
studied the action of water and of ammonia on the tribromide, and | 
gives details of the results obtained, as also of the preparation of 
the so-called bismuthic acid, by passing chlorine through 
bismuthous oxide, Bi,O, suspended in a boiling solution of caustic 

tash. It still retains traces of chlorine, however; but this may | 

removed by boiling the chocolate red product with strong nitric 
acid which changes it to a brilliant scarlet. It then has the com- 
position HBiOs, but when heated to 120 deg. C., it loses water and | 
leaves bismuthic oxide BizO; The attempts to obtain salts of | 
bismuthic acid fail 

The last communication was ‘On Bismuthiferous Tesseral 
Pyrites,” by Dr. W. Ramsey. It contains the results of the | 
analysis of a specimen of this mineral from the museum of Glasgow | 
University. The formula deduced is (Ni,Co,Fe) (AsBi),. | 

The meeting then adjourned until Thursday, December 16th, 
for which the following papers are announced : ‘‘On Narcotine, | 
Cotarnine and Hydro-cotarnine,” Part III., by C. R. A. Wright and | 
G. H. Beckett. Communications from the Laboratory of the 
London Institution, by H. E. Armstrong, ‘‘On the Sebates of the 
Alcoholic Series, and note on Sebate of Cobalt,” by E. Neison; and 
“On some Compounds of Ether with Anhydrous Metallic 
Chlorides,” by P. P. Bedson. 


| 








TURNING CHILLED WHEELS.—At the October meeting of the | 
Car-Builders’ Association, held in New York City on the 21st ult., | 
a very important statement was made by Mr. W. W. Lobdell, secre- | 
— of the Lobdell Car-wheel Company, of Wilmington, Del. He 
said that a pair of chilled cast iron truck wheels had been in use on | 
the Baltimore Central Railroad, Pennsylvania, fornearly a year, and 
had run from 13,000 to 14,000 miles, when one of them developed | 
a “spot,” which made it necessary to remove it. It then occurred. 
to him to try the experiment of turning off the pair of wheels, as | 
the manufacture and turning of chilled rolls has for a long time 
been a part of his firm’s business, and Mr. Hi man, master 
mechanic of the railroad, agreed to put them under an engine. | 

were 26in. in diameter, and about 4 of an inch was turned | 
off, so that their diameters were reduced about j of an inch. The | 
tool used was a sort of scraper the full width of the tread of the 
wheel, and was made of ordinary tool steel hardened by a patented 
process, of which their company had  ~ the secret and right to 
use, The engine has now run about 11, 
and — have worn perfi 
wear. 
turned out, and he had watched carefully to see whether it 





increased in size, and found that it had not ; but the marks which 
remained after being turned had almost entirely ee Ng The 
cost of turning a chilled pe ly fair charge for the use of 
machinery and tools, was about 7°50 do i 


As his appliances were 
| somewhat imperfect for this purpose, he — that with the 


right kind of a lathe it could be done at a much lower cost, Com- 
menting upon this statement, the Ra:droad Gazette says: “After 
resting for thirty or forty years under the impression that it was 
impossible to turn cast iron wheels, Mr. Hodgeman and Mr. Lob- 
dell, of Wilmington, Del., have quietly gone to work and done it. 
The importance of this new —z may be i when we 
remember that the number of old wh ren unserviceable 
from defects no greater than that described by Mr. Lobdell may be 
counted by tens of thousands. In the i course of events 


| such wheels are broken up and remelted, to make new wheels of in- 


ferior quality. It certainly would be extraordinary if it were found, 
after we have been breaking up millions of such wheels, that we 
have been destroying what has a value only to be counted in 
millions of dollars.” 

ENGINEERING Soctety, Krne’s CoLtecr, Lonpon.—A meeting 
of this society was held on Friday, December 10th, Mr. 

resident, in the chair, when Mr. H. D. Fabricius read a paper “On 

ighthouses and Lightships,” The author commenced his Paper 
by 5 to the lighthouse of Pharos as one of the 
known. e then —, ene ae of modern type, 
mentioning aed y the “‘ Bishop,” e Scilly Islands, con- 
structed for the Trinity Board by Mr. Douglass ; the “‘ Wolf Rock” 
light, and also called attention to lighthouses and beacons suitable 
for localities where only a soft or sandy foundation can be 
obtained. In these cases the author stated that screw piles formed 
the best foundation. He also treated of the lighting apparatus, 
mentioning the electric light and other illuminators. 
of beacons in the form of lightships, he drew attention to their cost 
of maintenance and undesirability where a fixed light could possibly 
be substituted. The paper was further illustrated by 
A vote of thanks being passed to Mr. H. Fabricius, the meeting 
terminated at 5.45. is concludes the list of papers read during 
the Christmas term. 


How THE GuLF Cyclones TRAVEL.—Careful observation and 
comparisons of the path of last week’s cyclone and those in previous 
years have developed some curious facts. To begin 
never cross the equator. Those on this continent begin a little 
above the equator and follow a parabolic curve. That of last week 
began near the Bahamas, took at first a north- course, 
entered the Gulf of Mexico, where it remained about two days, and 


then, proceeding in an easterly direction, followed the gulf stream, 
The cyclones have two motions, One isa ressive one, whereby 
the area of low barometer moves forward. e other is a gyratory 


motion. The wind tends toward the centre of the cyclone, where 
the barometer is at its lowest. Its direction is not, however, 
straight, but curved. The course of the motion in the 
northern hemisphere is in a direction ite to of the hands 

ere the motion is in the 


of a clock. In the southern hemi 
opposite direction. On ber 13th, while the gale was at its 


Septem! 
miles with these wheels, | height, the wind at Galveston moved with a velocity of fifty-six 
. a, peers 94 (eee cy any —- | miles per hour. The barometer stood at 29°10 both in the Gulf of 
turning them, the “spot” referred as | 


Mexico and along the eastern coast of Florida,——Suéro In- 
dependent, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2755. I ts in for Communicatine between the Sore 
anda VESSEL, or between _— on shore ¥ e or lines or rope or 
ropes, and by sound, part of such ble for saving 
life at sea or for transport of provisions bs light g to or from a 
vessel or on the shore, John Banting as am, Limehouse, London, and 
Sebastian Anderson, Crutchedfriars, London,—4th August, 1875. 
=. An improved mode of PROPELLING Sues or other hing 4: Rowland 
ag — Kidwelly, enshire.—22nd October, 187. 
4081. stata lunprovements { in TREATING the Tissues and irc of 
Asaats ts, and for | the application thereof to certain useful purposes, 
obn ci Ww —20th , 1875. 
4046. Improvements in FoLp1no Seats, George Beard Whitford, Panton- 
street, London. 
4047. Improvements in LaTues heme = oh Ford Smith and ArthurCoventry, 
Gresley Ironworks, Salford, Lancashi 
4048. Certain improvements ‘in Sewina o Macmmne NEEDLES and NEEDLE 
Bars, as also e means for adjusting and ing such needles to 
their ‘respective bars, and which said invention is also applicable for 
other useful purposes, Robert Smith Bartleet and William Johnson, 
Redditch, Worcestershire. 
a Improvements in Rowuen Skates, Edward Burstow, Horsham, 
ussex. 
4050. Improvements in Sree sorme, eae oe o = on railways, tram- 
ways, or common -court, Chancery-lane, 














ao —A soamelhdiion = oe Oy oe er Widdifield, Siloam, 

On 0. 

4051. Improvements in the construction of Srgam Pumps, John Cameron, 
Oldfield-road Ironworks, Salford, Lancashire. 

4052. Improvements aj to LErrer-press PRINTING MAcHINEs, 

ames er, Salfi Lancashire. 

4053. Improvements in the manufacture of Wurreieap, Edward Milner, 

8 W Lancashire. 


eld, Warrington, 
4054. Improvements in the manufacture ef Ice, and in the machinery or 


apparatus empleyed therein, parts of which are — aj ble to r 

cooling an iting purposes, Edward G: , Lam! % 

Surrey.—A coumeeaiention from David Coug! ge om ny Be 
4055. Improvements in the manufacture of articles to be be empl 


ARCHITECTURAL ORNAMENTATION, Frederick Li 
4057. Improvements in Perroteum Sroves, C! 


4058. I 


William Allan, Sandan 

un Improvements in Pumps, and in a 
th Robert Armstrong, Howden 
Kellett and William Sang Macf 

4060. Improvements in aj 
Rayson, Man 

4061. Improvements in apparatus for — and Fitrerinc WATER 
and fikcrne Sewacn > le Tellier, Chaussee de Forest, Brussels, 


Ambrose M‘Evoy, 


teed Apptyine Screw Stays to Beiters, 
gine Works, South Dock, Sunderland, 


tus to be used in connection 
len-le-Wear, Durham, and Henry 
nrham. 


n, Dr % 
Looms for Weavine, Robert Clarke 


, 








cass, Temncuananne in apparatus for PLeatinc Faprics, James Smith, 
Oldham, Laneashire. = bond 


4067. A new or r improved Compounp or MATERIAL SurtaB.e for BurLprxcs 
and other and useful purpose, an 
improved _ and cement for the one applicable to various useful 
4068. te the ea gamer cm Lioirixo of Gas go = 
towns, a public rooms, pri 


applicable also as an automatic ames Sheppard Soot 
—. Temple, London, and ecu, Jee Poilly, ar ott Hae 


4069. + - ES in Ramtway Sicyrats and in apparatus therefor, 
Thomas James Smit London. —A communication from 
Lieut. -Colonel Victor von Sch: it. Petersburg, Russia. 

4070. Improvements in the mode of Coxsrrucrixe Suips or VessEts of 
Wak, or other ships or vessels, be eeeret wag ag or partly of wood 

and of iron, or other metal or material, to protect the sdme 

or shell, torpedoes, or rams, Henry Brookes, the Firs, 


to Drawinc Frames for PREPaRiva 
materials for spinning, Leonard Kaberry, 


sapieved’ appersinn for waht’ 2 

aj lor use JRUSHMAKING, Cay, Ci 

ed Club, London.—23rd November, 1875. ieee 

4074. Improvements in the connections Pa goes for WITHDRAWING 
Liquis from Casks or Store CisTerns, A Crowther, Bury, Lanca- 


shire. 

4075. Impr its in or cted with Screw Nuts, Louis Sterne, 
Victoria-chambers, Westminster. 

4076. erg in Wixpow B.1xps, John Hutchinson, Glasgow, 


‘kshire, 

4077. Improvements in Loom Sxurries and SuutT.e Srinpves, William 
M buildi don.—A communication 
from Edgar Mantleburt Stevens, Boston, Suffolk, Massachusetts, U.S. 

4078. ee” for steam and other fluids, John Firth, 


























fact 








orkshire. 

4080. A new or improved HorizontaL Compounp Eoin, James Thomp- 

son, Newcastle-upon-Tyne. 

4081. Improvements in machines or , apparatus for Sureme CARRIAGE 
Sprines, John Garrett Tongue, 8 'y-lane, 
London.—A communication from Thomas B. de ia, Birmingham, 
Connecticut, U.8. 

4082. Improvements in Sas Fasteners, Elijah Atkins, Birmingham.— 
24th November, 1875. 

4085. An improved Drac or Brake for the Bossrns on SPINNING FRAMES, 
Alfred Gilmore, Tan , Armagh, Ireland. 

4086. Improvements in EAVING, Edwin Martin, Wellington Mills, 
Lindley, near Huddersfield, Yorkshire. 

4087. Improvements in Stanps or Cases for = and advertisements, 
William Adolphus Ross, Belfast, Antrim, 

4088. A new or im or method of and apparatus fr of 
the CarponisaTION of VEGETABLE MaTERIALs contained in wool, woollen 
rage, or other animal su Edwin Powley Alexander, South- 

buildings, London. —A name oy y + Daniel "Michel, 

4089. Improvements in Brake Buocks for street railway cars or other 
7 Thomas Miller, London-road Foundry, Edinburgh, Midlothian, 

4091. An improved apparatus or means for UtiLisinc the Wastr Heat of 
Sream Boivers, James W: , Ossett, near Wakefield, Yorkshire. 

4092. reas in the use of Coat Ou. and other oil as Fue, George 

Bryan Jennings, Philpot-lane, Lon: rr communication from Peter 
M. Qvist, St. Paul, Ramsey, Minnesota, U 

4093. Improvements in CRATES or FRAMES ~ Hotpine Borties, Thomas 
Keith, Shadwell, London. 

4095. ag ge in Fue. emmy for household and other fire- 

iam Atkinson, jun., win Mann, and William Henry 
Mann, , Yorkshire, 

4096. Improvements in Tosacco Pires, David Alfred Aird, Fig Tree-court, 
a London. 

4097. the of Haypres for Baas, Port- 
MANTEAUS, Rue Straps, and other similar es, Charles Myring, 
Walsall, 8 —25th I , 1875. 

4098. Improvements in PReszRviNG Foop and other Peillive The articles, 
and in apparatus or appliances therefor, William Philli 

oes ey eee communication from E. Fp «nce the Pate 


-street, 
4099. Improvements in PicruRE te! TaBLe Mats, SCREENS, and other 


George Sutherlan: verpool. 
4100. wae an ement in SELF-ACTING Katrina MacHiNE NEEDLES, 
e 





P 

4101. imprevercat in Hypraviic Motive Power Enoines, Henry 
Hilditch, Wolverhampton, Staffordshire. 

4102. Improvements in Rutriye Macuryes, Joseph Thomas Price, Bow- 


street, 
4103. Im ements in the collection and treatment of human excreta 
and refuse or waste anima) used 


such improvemen le to purposes, James 
Henry Staples Wildsmith, 
4104. Improvements in the Borries employed for the carrying of 


chemical productions or other purposes, Claudius Fournereau, Boulevard 
St. Denis, Paris. 

4105. Improvements in the manufacture of BLackine, Rébert Bell, Acton, 
Middlesex. 


———_ 


Patents on which the aa Duty of £50 has been Paid. 


$729. Rivets, &c., Thomas Edmeston, Manchester.—9th December, 1872. 

3698. CurTING PLigrs, Alfred Vincent Newton, Chancery-lane, London.— 
6th December, 1872. 

3716. Putprse ‘Frsrovs Supstances, &c, George Sinclair, Leith, Mid- 
Icthian, N.B.—7th December, 1872. 

8727. BREECH-LOADING FIRE-ARMS, Alexander Henry, Edinburgh, Mid- 
lothian, N.B —9th December, 1872. 

8771. Exnavustina, &€c., AIR and other ave, yeaa James, Upper 
Sydenham-road, Bristol.—12th December, 1 

$720. Lerrer-PREss Printine, &c., David. , = jun., Charlton- 
crescent, London.—7th December, 1872. 

$721. THRASHING MACHINES, John Chaplin Willsher, Gracechurch-street, 
London.—7th December, 1872. 

3863. Perroceum Propucts, Louis Simon and Richard Simon, Notting- 
ham.—20th December, 1872. 

3730. Hors Rakes, &c., William Newzam Nicholson, Trent Ironworks, 
Newark.—9th December, 1872. 

3734. Dryinc SEWAGE PRECIPITATE &c., William Hart andJames Hart, 

rossness, Kent.—9th Dece , 1872 

3925. Woop Pavine, Henry Syed Smart Copland, Duke-street, Adelphi, 
London. —27th December, 1872. 

3740, Propucina PERFORATIONS, Joseph Sloper, Walbrook House, Wal- 
brook, London.—10th December, 1872. 

$756. Currine Dovetaits, William Tighe Hamilton, Rathmines, Dublin 
Ireland.—11th December, 1872. 

3774. Preparine and SPINNING Corron and other fibres, John Bullough 
and James Leachman, Accrington, Lancashire.—1l2th Deceiaber, 1872. 
754. Lamps, William Thomas Harvey, Northgate-street, Chester.—11th 
December, 1872. 

3836. Caseenenene, &c., Woven Tannen, _ William Walton Urquhart and 
Joseph Lindsay, Dund ee, Forfarsh —18th December, 1872. 

8775. Guxpowper, James Hunt, Beall’ Surrey. —12th December, 1872. 

3776. Goversors, William Edward Newton, Chancery-lane, London.— 
12th December, 1872. 

8780. Pear Fuex, Peter Love, Bedford.—13th December, 1872. 

3787. Hommoyetunat BurLprxos, William Port Ayres, Newark-on-Trent, 

Vottinghamshire.—13th December, 1872. 

3797. Lever Horse Hors, &c., John Francis Clemow, Padstow, Corn- 
wall.—l4th Decenher, 1872. 

8819. ase Metatuic Rops = Wire, Samuel Cornforth and Joseph 
Dangerfield, Birmingham.—1l7th December, 1872. 





Patents on which the Stamp Duty of £100 has been Paid. 


3759. Measurtnc Distaxces, &c., Henri —_— Bonneville, Sackville- 
street, Piccadilly, London. ~-10th December. 

3744 Roapways, &c., George Preston White, F Furnival’s-inn, London. — 
8th December, 1868. 

“- + ‘&c., Samuel Smith Anderson, Southgate-street, Bishop 

jurham.—Qth December, 1868. 

3752. S Waoven? MeTAL Pires, Charles Denton Abel, Southampton-build- 
ings, CLancery-lane, London.—29th December, 1868. 

8758. Tyre Compostne, &c., MACHINERY or Apparatus, Alexander Mackie, 
_ Warrington, Lancas 8th December, 1368. 

K- woyg- > INSTRUMENTS, ‘Dawes and Edward Archibald 
sden, Leeds, Yorkshire.—1l0th December, 1868. 

3820, LoopEeD Fasrics, William Cotton, Loughborough, Leicestershire, 
and Edward Attenborough, Brunswick-street, the eadows, Notting: 
ham.—1l6th December, 1868. 

3855. Weavine, John Hodgson, Bradford, Yorkshire, Henry Bottomley, 

, Bradford, Yor«shire, and Ezra Cockroft, " Odacli Moor, Brad- 
ford, Yorkshire,-—18¢h December, 1868. 

3787. Break1Ne and SorTEeNiNc Fiax, &c., Gustav Albrecht Carl Bremme, 

Liverpool.—l2th December, 1868. 





Notices of Intention to Proceed with Patents. 


i. = ly Leatuer, &c., Henry Lowenberg, Southampton-build 

cery-lane, London. —31st August, 1875. 

3120. ae damavalo ALIMENTARY Sugsstances, Edward Griffith Brewer, 
Cc lane, London. — A communication from Albert Emmanuel 
Albert, jun.—6th September, 1875. 

se Rattway and other other WHEELS, Alfred Longsdon, Queen Victoria- 
ae London.—A communication from Alfred Krupp.—8th September, 


3245. HARVESTING moar Se Johnston, Southampt 
. 1875. 

rick Ebenezer Saxby, Thames-street, Windsor, Liver- 
pool. — September, 1875. 

3500. Suppryinc Warer to Steam Boiters, Henry Edward Newton, 
Chancery-lane, ion.—A communication from Jean Alexis Ikonni- 
koff.—15th Octobér, 1875. 

3642. Permanent Way of Rai.ways, George Arthur Biddell, Ipswich.— 
20th October, 1875. 

3670. GRarnine, &e. Woop, Henry Embley and William Pilkington, 


bnildi 





ckburn, Lancashire. October, 1875. 
3704. Gas, W: i October, 1875. 
3719. Musica InsTRUMENTS, Colin ‘Brown, Glasgow, } N.B.—27th October, 


1875. 

3750. Bor_ers, Tom Hurry Riches, Cardiff.—28th October, 1875. 

3767. crc ‘Sais, &e., Joseph Coignard, Nantes, France.--29th October, 
1 


3774. 5 Teets, George Horatio Jones, Great Russell-strect, 
Bloomsbury, London. 

3777. Savina Lire from Drowntna, Alfred spy the Hall, Hutton's 
Ambo.—A communication from Thomas rds.—30th October, 1875. 

3788. TILTING or SusPENDING Casks, &c. “» Jobn Cooper, Stockport.’ 

3793. penta MACHINES, Samuel J Southamp buildi 





Lon 

704. Raves Ores, &c., Thomas Morgan, Cockspur-street, Charin; 
Cross, London. — A communication from George Sachsenberg ani 
William Briickner.—1st November, 1875. 

3863. Bopsrs Net or Twist ms Macnaines, George John Newton, Old 
Radford.—6th November, 187: 

3887. DReEssine, aprenden Cuttixe Stone, &c., William Young and 
Richard Brown, yr, N.B. 

3888, CoLLEcTING "Fares, &c., David Smith Semple, Townhead, N.B.—9th 


November, 1875. 
3892. EconoMISsINe Furr, &c., Edward Taylor, St. Mary’s-road, Faver- 
3906. Kixys, Ed m, Vauxhall Glass Works, Liverpool, and 


I. my Evan Francis Daniel, and 

ps, ad N, P 

3921. Rotter Skates, William Wright, Love-street, 
November, 1875. 

3932. WIxDLasses, William Bruce Thom: , Dundee, N 

3937. Weavine Sacks, &c., William worth, Lotbtacs, London, and 
James Thomson, Dundee, N.B.—12th November, 1875. 

3953. TwisTINe, &e., THREADS, Ernest de Pass, Fleet-chambers, Fleet- 
—_ - London.—A communication from Joseph Imbs.—13th November, 
875. 

3994. TusvLAR Frivurs, Peter Jensen, Chancery-lane, London.—A com- 
—— from Lewis Benjamin Halsey and Robert Hamilton 


Deaderick. 
= Rack a Nathan Thompson, Brooklyn, New York, U.8.—17th 
4006. oc al or Rart, George Newman Dunn, Kinsale, [reland.—18th 
November, 1875. 





Plymouth.—11th 
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4160. An improved FeaTuerine eet Alexander Melville | 
Clar’ munication from Forward, 


Cincinnati, Hamilton, Ohio, U.8—lst December, 1875. 
4218. An improved Rois Mint with Fez Axes for grinding all kinds 
grain, for bruising , mal similar produce, Bernhard 
Demmer, Vienna, Austria.—6th December, 1875. . | Het 
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ABSTRACTS OF SPECIFICATIONS. 


1990. Sree. Pexs, W. Nelson, Birmingham.—Dated 31st May, 1875. 

The novelty of this invention consists in so arranging the cutting-out 
tools used in cutting out the blanks of pens and other small articles from 
sheet metal as to cut the said blanks or articles one out of the other, 
whereby the bees | conditions of such tools are prolonged and the waste 
considerably reduce 
2122. Pistons, A. M. Clark, Chancery-lane.—Dated 9th June, 1875. 

The piston packing consists of ilexible metallic discs of ‘dished form, 
applied to each face of the piston, the concave side being outward, = 
that the disc will be flattened and expanded by the fluid pressure, The 
discs may have radial slits or not, and may be in pairs, or singly, or in 
any greater number. For pistons of large diameter the discs would not 
cover the face of the piston, but would be annulur and clamped thereto 
by plates. 

2008 A ae D. Leonardt, 
875. 

namin to this invention, the damped inside of the cigar is 
in an elastic mould = the —— © nternally and externally of the 
cigar tobe made. The mould is slit longitudinally on one side through 
its whole length so that the inside of the cigar may be readily placed 
within it, the elasticity of the mould causing it to close upon the inside 
of the cigar. By means of aslightly conical tube sliding on the outside of 
the mould the desired pressure may be put on the cigar. After the form 
of the inside of the r has been fixed, the mou ‘a may be removed 
from it by sliding off the conical tube and opening the mould. The outer 
covering is applied to the cigar in the ordinary way. The mould may be 
made in halves hinged together. By this invention the cigars are made 
very uniform in shape and in the compactness of the tobacco leaf, so that 
they burn with great regularity. 

2018. Uritisation or Waste, J. C. Mewburn, 
June, 1875. 

This provisional specification describes a process of treating the waste 
—in the form of entangled yarn or thread—which arises from the 
ya of flax and tow so as to obtain a material adapted for spin- 











Birmingham, Warwick.—Dated lst June, 


Fleet-street.—Dated 2nd 


2002. Setr-Batancino Bertu, A. M. Clark, Chancery-lane.—Dated 7th 
June, 1875. 

This invention consists in combining with a berth, which is transversely 

pivoted in a swinging plane, a system of balanced levers which bear 
the underside of the berth, for supporting it lengthwise, and to 

prevent it from violently tilting on its transverse pivots, though allo 

it te swing moderately and slowly ; also in hanging the berth laterally in 

a vibrating frame so that the berth may be practically as long as the cabin 

in which it is p! s 

oa0e. Fororna Tires, W. H. Carmont, Fairjield.—Dated 2nd July, 

Te aaah consists of a loose block of cast steel or other metal fitting 
on the anvil, the inside of the mould being made of the shape of the 
article required; the outside of the loose block is or may be strengthened 
by means of a hoop of steel or iron, The hammer face can be made 

enough to act on the whole surface of the tires, hoops, or rings, or 
it may be made narrow so as to act by a succession of blows. 
2737. Curtixa Taps anv Dies, J. /mray, Southampton-buildings.— Dat d 
Srd August, 1875. 

This invention relates to cutting the threads on screw taps or dies after 
the same have been greoved, by means of apparatus applicable to a 
lathe, such apparatus consisting of a revolving cutter mounted on the 
slide rest, which, besides its longitudinal motion effected by the lathe 
sccew, has a lateral motion effected by cams on the lathe chuck, so as to 
vary the depth of cut and thereby give the required clearance ‘or relief. 
The mandril or chuck has also its speed varied by means of cams on the 
chuck acting on clutches on the feed shaft or on a countershaft, 
so as to make the speed of rotation slow during the cut and fast 
between cuts while the cutter is passing over the grooves of the 
blank. 

4036. my Apparatus, J. W. Reeford, New York.—Dated 20th 
November, 1875. 

The object of this invention is the production of the highest grades of 
fine Cologne spirits from fermented mash at one operation, thereby 
economising time, labour, material, and expense. igh proof spirits 
have heretofore ordinarily been produced by first producing high wines 
from the mash 36 to 50 per cent. above proof, then reducing the same to 
proof by addition of water, and subsequently filtering through —e 
substances. process requires two or more operations, occupies 
much time, and is attended with great loss and expense; and in order 
to remedy this and effect a continuous distillation at the required or de- 
sired proof, this invention consists—First, in the employment of a heater 
in which the mash or beer is heated by steam, and thence conveyed by a 
suitable pipe into a charger, from whence it ‘is conducted to a series of 
stills of peculiar construction, each still being surrounded by a steam 
many and provided with a perforated double bottom, the series of stills 

ng so connected with each other and with the charger, steam supply 
pipes, and other parts of the apparatus, that one of said stills or any 
number or all of them may be used either separately or together, as may 
be desired or required. Secondly, in the employment of a doubler into 
Which the vapours are condu and made to pass through a purifying 
agent contained in said doubler, which for the purpose isdivided 1 into two 
compartments or chambers. Thirdly, in theemployment of a drum, chest, 
or box in combination with the doubler, containing a series of revolving 
cylinders containing ‘ying materials, the axes of said cylinders being 
formed hollow and connected with each other in such manner that the 
vapours received from the doubler pass successively through all the 
cylinders contained in the said drum or chest, from whence the vapours 
are conducted to the main condenser. Fourthly, in the employment of a 
return chamber, to which all weak spirits are conducted for redistilla- 
tion, being reconveyed from said chamber to the doubler and from thence 
to the stills again. Fifthly, in the Loe of the os pipes so 
that only the most volatile portions will reach the top, while the weaker 
and less volatile portions are made to flow back hy redistillation. 
Sixthly, in the employment in combination with the heater of a safety 
for the ption of surplus vapours from said heater, whereby 
said vapours are condensed and conveyed into the return chamber, from 
which they are conducted to the stills for vaporisation ; and Lastly, 
the invention consists in certain details of construction. 
1496. Bixpinc anv Borperixe Bornets, L. Hirsch sleld, Spencer-street, 
Goswell-road.—Dated 23rd april, 1875 

This invention consists of a machine for substituting machine border- 
ing and binding instead of by hand as at present, and will effect 4 
8a) the labour of , a8 the shapes will be delivered from the 
machine ready for use for millinery purposes; at the same time the 
border is made firmer and will not come undone, as the borders made by 
hand ; the usual cotton thread is dispensed with, and the wire is fixed in 





much than by the present mode of manufacture 
1910. Rance Fispers, J. H. Johnson, Lincoln's-inn-flelds.—Dated 25th 
May, 1875. 
The range finder sists of the bination of two telescopes, a fixed 





base, and a recorder, 
1911. Scovrine Grain, J. Higginbottom and B. Hutchinson, Liverpool.— 
Dated 25th May, 1875. 
invention sists of im its on patent No. 908, of 1875, and 
1198, of 1875, and consists chietly in arranging the apparatus with several 
discs instead of one; an improved spout and various other details. The 
result being an apparatus which scours the rice thoroughly and cheaply 
and with an almost entire absence of breakage. 
19138. Draw Bar Arparatus, J. Kirkham, Chorley.—Dated 25th May, 1875. 
The object of this invention is the construction and arrangement of 
the draw bars of railway and wagons in such a manner that 
the draw bars will be sa, and the strain of the draught will be 
borne and transmitted pet tbrough the draw bars and partly . ny 
bo frames or trucks of the carriages or wagons, and each 
will therefore a be subjected to the strain due to ‘oite own Weight 
or foad, and the draw bar springs will be to a great extent relieved of 
pressure. 
1914. Larues, F. F. Burlock, Coventry.—Dated 25th May, 1875. 
This a relates to improvements in lathes oa turning natok 
and for r like purposes, and it con: a com 
the bed a reservoir for ey sy material with devices for supplying 
said lubricating ma‘ to the tools and effecting its return to the 
reservoir; and Secondly, in details of construction whereby the lathe is 
made automatic in its operation. 
1915. ANNEALING-POT, C. Williams, Cardiff.—Dated 26th May, 1875. 
The invention consists in constructing the pot and stand of a oy 
tion of wrought and cast iron in lieu of the usual material, and in di 
ond aging such combined material so as to form the pot (b; 
erence of a rounded oblong form), with a combined arched and uted 
top. t further consists in htly dividing with hoop iron, and parting 
or “* Rt... ig” each side of the stand-flange when in the mould. 
1916. Praninc Macuine, 7. Smith, Liverpool.— Dated 26th May, 1875. 
This relates to a planing e having two tables, to whieh 
fro motion is given, fe ~ upper table also havinga motion about a vertical 
axis ; and consists :—In the axial motion to the upper table by gear- 
ing or mechanism at or ~~ one or both ends of such table. These im- 
provements are applicable to existing es. 
1917. Satur, &. piers and H. Jackson, Iatcham Ironworks, New 
Cross-road.—Dated oe op 1875. 
The inventors form balls of salt by means of a moulding machine 
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balls are then dried in a stove on a trave apron formed of 
poet plates which hang down when returning to the feoding end, 
1918. Fa:cat Crosets, C. Scott, Groveield, Down.—Dated 26th May, 1875. 

The use of a water-tight and air-tight chamber, vessel, or receiver, 
through the top of which is introduced a closely fitted tube, exten 
nearly to the bottom thereof, and having the oritice re pro 
or elongated into an elliptical, ovate, or oblong form ; and, i 


In one modification of the i d hine, three rollers are employed, 
being driven all in one direction by means of spur wheels fixed on thelr 
, and the bag of tea leaf is placed in the central space between the 
rollers. 
1061. Treatment or Ferric Marrers, P. Spence and F. M. Spence, 
Newton Heath, Manchester.—Dated 28th May, 1875. 
This invention relates to the manufacture of ferric, and aluminous and 








te tubé having a bell-shaped mouth may also be 
the top or side thereof. 


920. Kitys, J. W. Corbett, Basford.—Dated 26th May, 1875. 
. This invention consists in passing the waste heat of "one kiln h 
and among fresh bricks about to be burnt ; and in drawing away 
remaining heat after burning and utilising it in the same way. 
1922. Srixxina, W. J. Martin and J. Ashley, Bradford.— Dated 26th May, 


1875. 

This invention relates to constructing caps, tubes, and flyers for 
spinners of toughened 
1923. Lupricatine Ow, W. EB. Gedge, Wellington-street, Strand.—Dated 

26th May, 1875. 

The object of this invention is to remedy the three great defects of 
lubricating oils, namely, their heating during the worki»g of the machine, 
their holding in suspension hard and resinous matters, and their absorb- 
ing dust me | forming gome. The first defect is remedied by the addition 
of a volatile substance, the second by the addition of an oxygenated oil, 
and the third by the addition of a mineral oil. 


1940. Kyirrine Macuines, F. M. Wilson, Hamilton, Canada.—Dated 2ith 
May, 1875. 

Ring carrying the work and by grooved cam and teeth receiving a 
revolving forward, backward, and feed motion, the descending needle or 
needles operating against hooks on the ring. The cam has a cut away 

in which a “gate,” by the position of which the ring is fed one or 
more teeth at the time. 

1941. Transrerrino Desions, W. R. Holyoake, Marylebone-road.— Dated 

paneer — design, pattern, device, di tone, zinc, 

Transferring from a design, or de rawn on 8 . 

'z nal with a’ special trunsterring or 


ate 





tin, ink, contai or embod in its or 
ae necessary, by the after treatment of baking, fusing, or vitrify- 
result. 


1942. Arparatos ror CircuLatine Water in Boers, J. Jordan, Liver- 
pool.—Dated 27th May, 1875, 

The inventor causes an annular jet of steam to be injected into the 
middle portion of the sides or side or the ends or end of the boiler at or 
near the bottom, and he joins to the a tus a pipe leading to one or 
both ends of the boiler with suitable cocks or valves to regulate the 
supply. The annular apparatus has a juncticn to attach a steam pipe 
to supply steam to the annular chamber, with cocks or valves to regulate 
the supply of steam, and also appliances to late the annular orifice. 
This junction is attached to the steam space of the boiler to which it is 
applied, and also to any other or donkey boiler capable of supplying 
steam. 


1943. Tune Srorrers ror Borers, J. Jordan, Liverpool.—Dated 27th 
May, 1875. 

This invention consists in making a hollow tube stopper with a loose 
and fast washer on each end. Between the fast washers on the ends of 
the tube and the loose washers inside the fast washers the inventor in- 
troduces any substance capable of squeezing out between the washers, 
and so makes a tight joint. 

1944. Corrine Stone, J. Jordan, Liverpool.—Dated 27th May, 1875. 

This invention consists in arranging und setting one or more circular 
saw-like tools a certain distance apart on a spindle, which spindle is 
attached to a more or less vertically moving shaft. The shaft moves in 
suitable guides in the cutting machine. Above the upper end of this 
shaft a spring or other hammer is fixed, which is moved ty a crank and 
is driven by a pulley or o a 
1946. A.unire, J. H. Johnson, Lincoln's.inn-fields.—A communication from 

La Société Financiere de Paris, Paris, France.—Dated 27th May, 1875. 

The essential features of this invention consist in the treatment of 
what is known as alunite or of minerals containing alunite so as to 
obtain petassic alum therefrom, which is effected by the employment of 
sulphuric acid, chloride a and alunite, or of minerals contain- 
ing alunite, at an elevated temperature, in order that the chloride of 
potassium may be converted inte sulphate of potash, and potassic alum be 
obtained from the result of calcination. 

1947. Suortuann, J. Lé@idler, South Stockton.—Dated 27th May, 1875. 

Two slotted rollers are placed parallel to each other within a case, and 

are of being rotated by means of thumb or set screws. In the 
top of the case two parallel sicts or apertures are formed immediately 
above the rollers, the portion of the top of the case between the slots 
forming a platform. ¢ two ends of a strip of paper are rough 
thé slots in the case and fixed into the slots in the two rollers, one of 
which is then rotated until the pay is nearly all wound thereon, the 
other roller then being rotated sufficiently to securely fix the other end 
of the paper in the slot thereof, and to draw the paper tightly over the 
space between the t wo slots in the case, and over which it can be caused 
to move as required by the rotatien of the rollers. 


1949. Sarery Lamps, A. EB. Pinching, Gravesend.—Dated 27th May, 1875. 

This invention relates to an improved construction of safety lamp, in 
the employment of which —_— illumination will be obtained P| the 
consequent advantages will result; and it consists in constructing the 
cylinder or chimney of the lamp of a combination of wire gauze, and of 
what is now known as toughened glass. 


1950. Srawnens, D. Wood, Lavenham, Suffolk.—Dated 27th May, 1875. 

This invention relates to an improved mode of constructing wrenches 
or spanners for gri and turning nuts, pipes, or similar articles ; and 
it consists essentially in the application to one of the jaws thereof of a 
cam or movable piece pivoted eccentrically, and so or arranged 
that by turning such cam piece on its centre into different positions the 
wrench or spanner will be capable of receiving nuts or other articles of 
various sizes. 

1962. Freep Arraratvus, W. A. Riches, Norwich.—Dated 28th May, 1875. 

The specification of this invention describes a disc revolving on a hori- 
— oy oe eae 7 —_ scoops, — as the disc revolves 

ick an , whence it is 
: shoots right to the eye of mailistonst erste are 
1955. Gas, G. T. Livesey, Old Kent-road.—Dated 28th May, 1875. 

This invention has reference to apparatus by the employment of which 
the ammonia and other impurities contained in crude gas may be more 
effectually removed and the resulting liquor enhanced in value ; and con- 
sists in the construction and use of one or more oblong, square, or other 
Pere f shaped but somewhat shallow boxes, chambers, or vessels, each 
di by a number of vertical partitions, the lower part of the sides of 
which are bent or curved so as to recede from each other, though they 
may be left vertical, the ends being closed. The curved or lower part of 
coh partition is perforated with a great number of small holes ; and 
between every alternate partition 4 horizontal plate also pierced with 
fine holes is fixed 1; said partitions. It is preferred that two or 
more of these b»<»: chambers, or vessels, technically called ‘‘ washers,” 
shall be place: side by side at different elevations, so that the liquid 
supplied to the highest vessel may, by a suitable pipe, flow to the next 
lower one, and from that to’ the next, and so on. Each v 
supplied with either water, ammoniacal liquor, or other suitable liquid, 
the gas is admitted to the lowest vessel, when’ it descends between the 
partitions before spoken of, depresses the liquid contained therein, and 
escapes through the perforations in the sides into the spaces covered by 
the mtal plates. The gas then passes through the liquid and the 
apertures in the horizontal plates, and oo into the space above, 
from whence it proceeds by means of a suitable channel and pipe to the 
next vessel above, where the operation is repeated. 


1957. Stamrs, J. BE. Mi , Clerkenwell.—Dated 28th May, 1875. 
The formation and com tion of certain mechanical contrivances or 


parts for hold: er and more effectually securing and fastening 

the face and poly poten of the | when closed, thus obviating the 

objections to the means hitherto employed for that purpose, increasing 

the strength and durability, and affording additional facility in the 

pe wee yn of the removal and change of type, when requi! for the 
iteration of the date or otherwise. 


1958, Hayvmakino Macuines, W. Salter, Culmstock, Devon.—Dated 28th 


May, 1875, 
The invention consists in constructing the machine with four flys 
the tines or rake heads t tw. te fi 





on oO or 

each bar or shaft being driven tadepententiy of the other by spur 

paw y Le to each trav wheel the machine, and there is a 
catch box and pinion on each fly bar or shaft. Two of the flys are 





to work inside or between the w , and one pro; 
la on the outer side of each wheel. The flys work on a leve! 
princi le or arrangement, the lever or levers having the main axle of the 
for a fulcrum with adjustable weights attached in front, by 


which means the flys are rendered self-lifting ; the flys carrying the 
tines or forks outside the wheels, can be immediately detasked from the 
z' bars or shafts; and the bars or shafts pushed in towards the cetitre of 


Routine Tea Lear, W. Hayworth, Lothbury.Dated 28th May, 


1875. 

This invention relates to a of the vig ~ 7 tea leaf 
for sale and use, which consists in pw the tea ao bn 
adlienties to a rolling process, whereby the leaf is rolled or 

in a more manner than was formerly done by hand. 





ferric Pp , consisting of sulphate of iron and sulphate of alumina 
and iron. 


1962. Bavance ror AscerTaisine THE Loss or Woo. 1x WEIGHT BY THE 
Process or Wasuine, P. Jensen, Chancery-lane.—Dated 28th} May, 
1875. 

A deep vessel with deep float, in which the wool is put and judged as 
to — ‘ee &c., by a peculiar process of weighing in the float and 
vessel, 

1963. Dovn.inc Yary, J. B. Moscrop, Red Lwmb Mills, Rochdale.—Dated 
28th May, 1875. 

The improved machinery consists in a bridle of wire, the ends of which 
are fixed to eccentric cams which rest upon the upper surface of the 
bottom roller ; this bridle is held in position by the doubled yarn passing 
from the rollers to the spindles. 

1065. Gas Stoves, J. J. West, Chicago, Ilinois.— Dated 28th May, 
1875. . 

This im ved stove consists RS an outer pe ont utes Boren 
fitted with vertical pi for passage of gas and atmospheric air, 
which are then diffused and passed through two diaphragms and perfora- 
tions in the outer case ; the gas is then ignited and burns the edge of an 
outer flange encircling the case. 

1966. Looms, W. Shorrock, Preston.—Dated 29th May, 1875. 

The features of novelty mstituti g this i tion are, First, that by 
these means a perfect action is obtained whereby two sheets are made 
exactly at the same time ; Secondly, the means are very simple ; and 
Thirdly, and the most important, it is inexpensive. : 

1968. Sream Enoives, A. H. Legge and J. & Richardsen, Darlington.— 


This invention consists in constru the crank shaft of a steam 
engine with three cranks, the two outer ones being bent one way and 
the intermediate one bent the other, instead of with only one or at most 
two cranks. The two outercranks are worked by a piston working in a 
cylinder, and the intermediate crank is worked by another piston work- 
ing in the same cylinder. Instead of the two outer cranks being worked 
by a piston, they may be connected to the cylinder itself, which is then 
caused to slide upon a suitable bed, and thus take the place of one of the 








pistons. 
1969. Door-ways Communicatine with Horsts,’ 7. Pickering, Eccles.— 
Dated 29th May, 1875. 

The inventor Se eo eoains with a sliding gate which the cage lifts 
when rising. A cord orc ——_— the man in 
charge to raise the gate when > 

. WARMING AND VENTILATING, G. L. Shorland, Manchester.—Dated 
20th May, 1875. 

The inventor connects pipes which supply unwarmed sir with the 

pes which convey warm air to rooms or parts of buildings, so that the 
pee may be readily reduced without diminishing the supply of air. 
1972. Treatine Sewace, D. Wilks, Bloxwich, Stafferdshire.—Dated 29th 

M 1875. 

The elig of this invention consists in a system for deodorising and 
utilising domestic and private refuse and town sewage, as well as - 
fying deleterious exhalations, by the use of a carbonaceous absorbent, 
which is also used for preserving food. 

973. Currixe anv Screw Turzaprna, S. BE. Gee, Finsbury.—Dated 20th 
May, 1875. 

This invention relates to that description of machinery for cutting and 
screw threading for which letters _—- were granted to Alexander 
Melville Clark, on behalf of the said cis Wayland Allin, January 27th, 
1874, No. 350; and it consists of certain improvements in arrange- 
ment of the apparatus, and in the details of construction and fittings 
whereby increased facility is afforded for performing the varicus opera- 
tions in a rapid and efficient manner. 

1974 Dyer, H. Schroeder, Leeds.— Dated 29th May, 1875. 

This 


invention relates to dyeing woven fabrics, such as are known com- 7 


mercially as “‘ meltons,” “‘ devons,” or “* pilots,” either unions or woollens, 
and the ———— First, in with the use of dye- 
woods, and the process of preparing and mordanting, and simply passing 
the fabric through a solution of anilinedye. Secendly, in —_s 
the processes of vegetable and aniline d. . by first passing the cl 
through a solution of vegetable dye for the foundation of the colour, and 
then through a further solution of aniline dye. 

1976. Avxauies, G. W. Hart, Grosvenor-road, Norwood.— Dated 29th 

May, 1875. 

This a fication describes fusing silica with chloride of sodium on the 
hearth of a furnace in the presence of hydrogen or vapeur of water. 
1978. — Corss, J. G. Tongue, Southampton-buildings.—Dated 31st 

May, 1875. 

This invention relates to improvements in moulding or casting cores or 
core pieces of a perimetric form, such as revolving fire-bars of like 
character to those known as “‘clay schmitz.” These fire-bars must be 

uite round, the passage th them being round, square, or of other 

orm, and the exterior helix, or spiral lines of the fire-bars of a perimetric 
form perfectly true, in order to allow of a small space or play. The 
mould which forms part of this invention is of two parts, or 
joined longitudinally and equal to the tube or bar to be cast. The cores 
are placed and pinned or fixed, and the central core made in a special 
box is lowered between the parts with lect coincidence. The two 
of the frame are superposed and keyed, and the metal is run into 

the mould at an inclination of 45 deg. 
1979. Puasx Levers ror Pianos, 7. B. Howell, St. John’s-wood.—Dated 


levers, moved by nuts and screws 
to obviate the pull of the strings w bende the back of the piano. 
1980. Horsts, H. P. Holt, Leeds.—Dated Slat May, 1875. 

This invention consists in forming a safety sump or pit at the bottom 
of the hoist shaft, into which the cage falls, in case the rope or con- 
nection breaking. me s: ie & St Se cme Sumas Se 
bottom,:which fits nearly air-tight into it, and the cage is stopped gently 
in its descent, by the co: on of the air in the sump or pit. 

1981. Pie~ Wixvixc Macnuixe, J. Robinson, Little Lever, and A. Settle, 
Bolton.—Dated 31st May, 1875. 

This invention relates to those pin or pirn win 

is 


other, 
changed without interfering with the others. 
in the form of a flat circular 





running in the grooves of the bosses, have 
given to them by ial isp end bar ane, avin when ae 
employing groo leys and bands for giving motion w or 
ag ions are cast or fixed on the bosses, the pinions to be geared 
into toothed wheels, and thereby obtain a positive motion. 
1982. Carryinc Catrie, F. H. Relph, Merton.—Dated 8lst May, 1875. 
This relates to improvements upon an invention for w letters 
patent were granted to the said Francis Heron Relph, dated 27th J = 


1874, No. 2228, and consists, First, in a breeching f pport 
hind-quarter ot entnain Secondly, ina yoke for s oming — eontp of 
horned cattle, and in fittings of the stalls. Thirdly, in means for keeping 
the body belt spread, or from twisting. 


19838. Prore.ine, M. Henry, Fleet-street.—Dated 31st May, 1875. 

‘A cage or chamber, containing a dog or other is formed on or 
fixed or fitted to the carriage, boat, or to be impelled, and is con- 
nected with wheels or other which, when moved by such dog 
Seeet aes S Hoey ive motion to the vehicle or body to be 
mov 


208 "meee Skates, W. Thackwaite, Worthing. — Dated 31st May 


At or near the toe and heel of the under surface of the foot-plate are 
pla tallic rods tively inclined towards the centre of the former, 
and upon the lower ends of which the axles of the wheels or rollers are 
mounted and secured. Between the rods, two metallic boxes are 
attached to the lower surface of the foot-plate, the same being inclined 
towards the rods at or about the same angle as that at which the latter 
are —- In the intefior of the boxes are placed blocks of india-rubber 
or other elastic 








of the wheels move radially, and com: the elastic blocks or springs: 
Instead of Sour ienaia balng enagiayel, two wide solless or twe paise of 
small rollers may be used. 
1985. Furwace Bars, F. C. Richardson, Henlow.—Dated 31st May, 1875. 
ale SIT e ecetin Ste ciel te eerete ors ne 
ics urnace 
clinatéon | to or obliqui' 


i 





arranges and at an in ity with the of 
the bars. The projections of the bars it bees cach other 
and so forming winding air openings flush with the top of the bars ; and 
to keep these projections at their proper distances apart, he makes on 
the 8 of the bars at one end a groove and 
fillet. The other or middle end of the bars he bevels to prevent them 
locking, and he also forms them with air spaces, and the cross or bearing 
bar he also forms to fit the ends of the bars and correspondingly to allew 
the air having free access and h th provides 


1968. ~~ y Grasses, J. H. Johnson, Lincoln's-inn-fdds.—Dated 81st 
lay, 1875. 

This invention relates to mirror or looking glasses 
plating the glass with white m sand has for its object input 
whiteness or lustre to such glasses equal to that obt. in glasses 
pared with quicksilver. The invention consists of means of mer- 
cury dissolved in an acid or in alkali or both to penetrate into the metal 
deposited upon the mirror plate, so as to whiten and impart lustre to 
m or gi when plated with silver and the like. 
1989. Turasninc Macnines, H. Shackler and J. Newsam, Upper Clatford. 


eee oo ae 
to or means to be applied to or em- 
d to 


1 


This invention 
rg veal ee Pony ny = age 7: epee or conducting tbe pi 
sentially tolling inte thadeent nd ene ton 
from accidentally drum ; it First, in placing 
in a suitable pm cegn nenage a above the dium one, two, or more 
Fea Page hghe poe conte rm par Ape mephagle  pe ximate 
to each other, and are provided wit 
surface of one or more of them. Secondly, in 
opposite the aforesaid rolls or in any other suitable p in 
with them a knife or it of knives fer cut the bonds of the 
sheaves. Thirdly, in betore the above-men 
board, which is ee eS t of a person 








1991. Compisc Macnines, H. W. Whitehead, Holbeck.—Dated 31st May, 
1875. 


This invention if particularly a to Noble's or kindred combing 
hines, and isin the application of Bat ec attachea 





1992. fEquitisrium in Suips’ Capins, W. Anderson, Caterham.—Dated 


Slst May, 1875. 

This consis tn ou cabins and articles of ships’ furniture by 
means of wheels athwartship moving upon concave bearings upon 
| Oe ee ee ere ae Neon ene weed the 
cabin or other moving upon concave bearings fixed on floor 
of the ship in a fore and aft divection. 

1993. Exvevorr, &. P. | aughan, Chancery-lane.—Dated 81st May, 1875. 

The uj ‘flap of the envelope is extended over the back of the latter 

wi short distance of 


to a and a cotton, linen, silk, or other 
thread is set inside the fold therein secured, one end being cut 


off within the envelope, w! the ee ee ee ond 
the opposite side, and serves on pulled to cut open the fi witout 
tearing the rest of the paper, on w! advertisements or other inscrip- 
tions may be placed. 

1994. Corrrotiinc THE Fiow or Frvuiws or Varouns, W. Brookes, 

om lene ged wae ah 

These vernents ‘te to means of connecting parts of In 
uddanhne to wabeen bo relation to their seats, poy viphed ng 
a ans > Re Seg tho plage of tho tage or cota; 8 
the Joints of the pipes a cocks or valve boxes, and to preventing 
dri of water from passing unregistered through the 
meter. 


1995. Breecu-Loapine Firr-arm, M. Grandjean, Cherotte, Belgium.— 


— let June, 1875. uments 

visional specificati a fire-arm in which the o7 
of the breech, the extraction of the a at @nemind: 
Ben aS ee he eee ee 
lever. 
ae - oo Enaines, BE. Edwards, Southampton-buildings.—Date’ lst 

‘une, 1875. 
This invention relates especially to engines used for driving screw 
the frame 


pellers in boats, and consists in 
the section of the boat, and ha 


water 





tin, — ane teenaiees axe & tet Speen  eunee 
st xes which com! ly throug’ and the back 
trunnions are formed” upo steam hosts perewed tothe calinders, a 


the cylinders work at angles to each other wii piston rods 
conn a crank upon a which revolves in a bush 
or bearing fixed to the back b is continued 


307. Waterrroorine, 7. Christy, Fenchurch-street.— Dated lat June, 


5. 

This invention relates to a process of cloth, woollens, 
linens, canvas, cotton, alpaca, and silk and other fabrics, and consists in 
the application of certain substances by which im: t advan are 
obtained. These improvements relate to the use of a composition formed 
“= bst. hereinaft ti — ts inachaiba, while Shean 

easily incorporated with tissues or fabrics, ths 
sage of water while air is allowed to ‘rowan wre inventor 
em acetate of alumina and Islandica ( known as 

I id moss), water, and acetate of alumina of a light amber colour 

should be employed. 

1998. Sienatiino, RE. Harris, East Hackney.—Dated let June, 1875. 
The novelty of this invention consists of an a in connection 
ith the steam whistle by which an alarm is given of an approaching 

vessel, as also the actual course of the steamer or steamers. 

1900. bmg © £ C. Henderson, Southampton-buildings, Holborn.—Dated 

st June, b 

This invention relates to the manufacture of a particular kind of cloth 
hee and ee bination of matters or 
a partial substitution ose generally employed in the ordinary manu- 
facture of cloth. The substance used and its mode of admixture is as 
follows :—The inventor employs swan's down, which is previously carded 

d then dyed in 








rin the hank or chain, 

wi > . , ani done afterwards, or the warping, 
a , and beaming may be the first operation and the dyeing the 
su one. 


2000. te ee Gas Apparatus, C. F. Schussler, Hamburgh.—Dated 
lst June, 1875. 

A closed vessel is partly filled with hydrocarbon liquid, which may be 
heated ; within it a tube is coiled inn top to totvent of this 
through which the liquid is caused to flow. A current of air is 
through the coiled tube, which in its passage becomes car' , and 
may be afterwards used as illuminating gas. 
2OOL. Gasrous Liquips, A. A. Mondollot, Paris.—Dated 1st June, 1875. 

This sists in tus for the production of carbonic acid gas 
whereby lime and sulphuric acid are brought into contact and mechani- 
cally agitated, or hydrochloric acid and carbonate of lime or other mate- 
rials reacting upon one another without agitation are mingled in a con- 
venient way. 

Soe Sate Generator, A. Collett, Landernau, France.—Dated 1st June, 

Metal rivets are inserted into the boiler casing near the furnace with 
one end of each projeeting into the furnace and the other end into the 
boiler, which conduct heat from the furnace into the boiler. 

20038. Cuore, H. Deacon, Widnes.—Pated 1st June, 1875. 

The essential features of this invention, which relates to improvements 
in the production of chlorine by what is known as Deacon's pom, 
consist in the employment of mnt bye BA for the pur- 
es —— a om eee acid enone 

junction heated » and brought contact porous or 
other substances im 
what the inventor 
stances. 





in i “qudhndine Geanel ote sub 


2005. Screws, J. Frearson, Birmingham.-—Dated lst J 1875. 
This invention relates te the manufacture of such sorgwa as have cavi- 
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with, and these improvements are specially applicable to 
the screws patented Phen the applicant on 
No. 1971. According to the present in 
or depressions or nicks are made at two operations. By the first opera- 
tion a conoidal shaped head nee Oe Ae eee 

tion the cavity, depression, or nick is 

external form of the head completed. The or pe ky 
tions are described. The punch for fashioning the 

ose aS ss a. oa singe to thas of the beed, and the Gio used 


cai 
Se 
bs 
Bae 
E 





with the cylindrical counter sunk recess in it to 
soya —— head while the « cavity is impressed in the head. 
The a of the figure of the cavity to be 
th di Cae d punch, pu > waite 4 pend, ng the meal ne | 
ie die. un a em 
AES —- ng the external jaro thea. | font 
The dies screw may be 


bee yy a and AB in another, or both 
cesses may be performed in the same machine. ‘A machine is desorthed 
for then purposes. 
2006. Vatve Gear, C. F. Amos and H. W. R. Smith, Kingston-upon-Hull. 
—Dated 1st June, 1875. wisn 
The object of this invention is to vary the cut-eff of the steam bp A 7 
Sa ‘on its shaft) of the eccentric which works the le 
ive. The invention is especially — to engines 
which ve an expansion valve or slide on ths back of the main slide. 
2007. Maiz 4. M. M. Clark, Chancery-lane.—Dated 1st June, 1875. 
The essen ofthe prea in operating by means of 
rolls and a on on viously treated ay - a ha ottion of sul- 
hurous acid, and whilst Fie dangly : the 
being applicable, with a“. aes of of a 
white and sweet flour, of dextrine, beer, fermented liquors, vinegar, 
starch, gen syrup, and glucose. 


2008. Furniture, A. Whelden, Camden Town.—Dated 1st June, 1875. 
This invention tes to improved arrangements for combining different 
articles of Sematiune tut into one ~~ —— to various uses, whereby 





great con e user, considerable econ in th 

cost and space occupied by a combined articles being flected. " 

2010. ES Se Lear-tea, J. Lyle, F oy 2 2nd June, 1875. 
vements consist fg EF — 


tracting e cylindrical frame re which the 

revolves. 

2011. Printine Surraces, 7. J. West, Lorrimore-square.—Dated 2nd June, 
1875. 

In this process writings or drawings made in co; ink trans- 
ferred to asheet of gelatine, and after pe ey ay 8 the 
writing is transferred to a zinc plate and etched ae of ay applied 
asashower. The zinc plate is then ready for tae printed from, in a 
printing press. 

2012. Warerrroorine Leatuer, J. Wilkins, Wolverhampton.—Dated 2nd 
June, 1875. 

The invention sists in the alteration of the conditi ffine or 

petroleum by mixing either or both with a fibrous materia such as india- 


ow whereby = —— or petroleum 
useful and available for y*-O “f 


= purposes, =e a etetanene for oil and grease. A composition that 
dees not co in a cold ee nor easily dry at a very high 
temperature o' a as oil does. e tinting or colouring this compound, 
and the mak: ae admixture of bergamot or some essence 
or odour to gh agreeable for sewing machines and other fine and 
delicate applications. 
acts. Dritiine, BE. Edwards, Southampton-buildings.—Dated Ind June, 

875. 


This invention relates, First, to im 











cylinders, pistons, and ports of reciproca‘ es in which no valve 
is used, great economy in the length and it of the pistons and 
cylinders be’ effected by such improved ents. Also to 
arrangements which no _—_ box is png two of 
different diameters —— hy 4 in the 
methods of causing the — such pw A. sae means of a 
bar worked from outside, or by means of friction the piston. 
Also to improvements in the supports for such on which the 
ce yg meres pe lm yp Fv dierhy pene to the front leg of 


a tripod, the back legs of which are hin; to the upper end of the front 
leg or of the gut ide bars. oo fed forward a screwed bar 
eee eae p of the guide bars, the lower end of the 
var sometimes passing th h « stuffing box in the cylinder cover, and 
joined to the bar by which the the piston is made to rotate. 
2014. by mea 3 usep In WEavino, &. Martin and W. Firth, Lindley.—Dated 
2nd June, 1 

The nome of the invention is to afford increased facilities in the use 
of creeping temples. For this pu: the frame the series or 
chain of meng ‘or each ph mo the fabric is petal = turn u 
the end of a lever, one end of which rises over the of the fabric 
for that purpose, whilst the other end extends some erable distance 
uader the fabric, and towards the centre of the loom where it turns upon 
a stud in a plate formed to be held by set screws in ition on a 
bracket or other of the loom frame. This plate is ——— 
by set screws, and the opens lever is borne towards the batten by 
spring pressure, but epee yield and admit of the temple moving 
in a line nearly parallel with the selvage. 
2015. Buitpinos, 7. Hyatt, Gloucester-gardens.—Dated 2nd June, 1875. 

La my selene FR pay hE windows, which 
direct the air-currents by means of chi 


2026. Sram Pumps, J. W. Blake, Jersey, U.S.—Dated Ind June, 1875. 
This said invention relates to improvements in the steam pumps or 


water-rais’ tus described in the fication of former letters 
tent, gran! the said Charles Henry all, the Ist he October, 
=. No. 2885 2885, and is d to i this by simplif; 





ao and rendering its parts more durable and more easy o! 
. Drawine orr Liquips, A. J. Bli, Buston-road.—Dated 2nd June, 


1875. 
This invention consists of a outed justing draw-off aj tus for casks 
clear, whilst = 


—— tog das Sing ee drawn 
ig the 





depth as will ensure clearest ae yo liquid being drawn off. 
aces, by Pornts, J. Brierley, F. W. Brierley, W. W. Brierley, and 
&. Reynolds, Kilburn.—Dated Qnd. June, 1875. 


oe e object of the present invention is to remove obstructions (pa 
> ts, and to this end the inventors 

woe the le nab ae op int, and parallel to the fix: nite of the 
etal plates of any convenient yy and which 
ween the fixed rail and dy when 

the eceahle ote aS obstruction have become d 
between up and thrown out vedne the the 
a point begins ie interal’ movement t for the purpose of altering its 


2029. Musicat Instruments, J. B. Hamilton, G. BE. Wade, and R. W. 
Okes-Voysey, Greek-street, Soho.— Dated Ind June, 1875. 
The object of this invention is to construct a musical instrument which 
will luce tones of varied character, quality, and intensity, 





and also as a crusher to crush the sugar of the bev The spirit or 
wine measured in the cup and conveyed by the central ibe to = wiow 
and perforated foot to the bottom of the tumbler containing the 

enters the water in a fi divided state, and is thereby rapidly an 
efficiently mixed with the contents of the tumbler. 


2044. , deme o- a F. Greening, Beaufoy-road, Plaistow-road,— 
This invention es a the production of so-called soluble 
or of compounds anal — thereto, and consists—First, in C=. employ- 
ment for effecting the conversion of cotton, or of other 
of hydrochloric acid, In addition to and in — with 
and nitric acids now gene: 
ment of soluble gun cotton, or of roducts J. 4. us thereto, obtained as 
before-mentioned or ter having been freed by in 
water from the excess of acids contained therein; by submittin the same 
to the action of an alkaline bath, in order that any acid or oan 


wy Be 
the treat- 














ing in the converted cotton va gomcey may be neutralised and a 
or Leg poe wh uct may obiained. Thirdly, the exploy. 
ment in conjensiion * —s —_ = cotton, or of compounds 
ppt for the p objects or for other 
aa materials, or compounds {new ef 
que me materials b iitheres te in the production of 
prod from so-called soluble gun cotton, such materials being by pre- 
erence silica, powdered glass, or sulphate ‘of lime. 


a June, 18°. Foun Gases, W. R. Lake, Southampton-buildings.—Dated 
‘une, 18" 

A to his i tion the i t collects the gas or vapour in 
a tacle of ary suitable kind and ducts it th by means of 
apparatus herei:after described to a furnace or fireplace, where it is, 
when practicab.e, utilised for heating nage or collected for use as 
illuminating gas, and where this uti ion is not practicable it is 











nature of those of an organ, including, besides those already familiar in 

—_ other kinds of tones peculiar to this invention, and this object is 
ected by the use of strings attached to free reeds. 

2030. Taps, W. Dykes ants. Scott, Glasgow.—Dated 2nd June, 1875. 

This invention consists in ad and fitting—to the lower side of the 
middle angen’ or valve seat and + of screw stop valves or taps— 
a -acting val 2 pressure of the outflowing 
fluid, and by a light — fitted over its lower stem, and has a plug or 
cap below for hile working, i withdrawing the valve, and for its 
uuder stem while wor eg Sa which is made hollow to cut 
its ++" rey through the soft facing of the screw valve, guided ina 
hole Er see eo This u stem is made of a 
logth o suit its recess in the upper valve, and the opening or flow of 
water desired. The action and advantage of this improved valve are that 
— the ae upper screw spindle and valve are screwed up, the 

ing tends to gradually close the new lower valve, so that only a mean 
disc of tiga can be _ d by the di between the 
two ve lids and the iength of the upper stem, thus preventing 


waste. 
som. Piston Rop, W. A. G. Schinheyder, Camden Town.—Dated 2nd 
‘wne, 1875. 
Giving the piston rod a bend or camber, so that when its own weight 
and that of the piston comes on it, it shall be straight and the weight be 
p nao Me the crosshead ; apparatus for turning the piston rod is 





scan. Mortice Locks, 7. Flsley, Great Portland-street.—Dated 2nd June, 
1875. 
a lock so arranged that | it can 


tai, ry nificati 





or deprived of its noxious properties by combustion with ether 
ma‘ 
soe? \ coitus 4a Fut, J. Proctor, Burnley, Lancaster.—Dated 3rd June, 


This puate of mechanism for supplying and distributing fuel at 
interveis over the fire. The fuel is rece te. on a door or flap secured on 
a cro.s shaft capable of pastel 6 urnin, 


2048. S.ippers, M, ‘ = nen Srd June, 1875. 

This invention vonsists in manufacturing slippers or coverings for the 

feet of felted materials, whereby a warm, easy, and seamless article is 
uced, They may be either manufactured by hand or by ordinary 

elting machinery. 

2049. Exvecrro-macyretic Motors, L. Nelson and I. B. Anderson, New 
York.—Dated 3rd June, 1875. 

The First part of the invention relates to the construction of a battery 
of great quantity in a small compass, constancy of action, and fpr 4 
of position. It consists in the combination of sulphuric acid in a porous 
cell, and water in a cistern, and the use of granu zinc, and an 
exhausting tube. The Second part of the invention relates "se an improved 
method of constructing the limbs of electr 
method of transmitting the electrical currents around ‘the li limbs which 
insures synchronous polarisation, and a modification of the armature, 


consists in the combination of com: 
ing of the wires around the limbs to the right and left r ively in 
relate coils and grooving the armature. The Third part of 
to an a method of contro! the speed 

cular reference to the operating of sewing machines 








This describes 
readily be changed from a right to a lath hand look or vice versa, wi 
interfering with the lock itself, The rim is of a rounded form in section, 
and the corners of the frame are rounded in order that the mortice which 
is to receive the lock may be readily cut. 

2033. Sreamina Woven Fasrics, H. Stead, Halifaz, and B. Appleyard, 
Wakefield.—Dated = June, = 

A series of guide an rollers conduct the fabric to a 

my ee 9 steam = ones, upon as it is wound and steam forced or 


yaa re ay wound u a second similarly con- 
structed, those ions of the fabrie w were furthest from the 
surface of the cylinder in the first instance nearest thereto in tlie 

whereby every portion is equally steamed. If desirable, before 


being wound upon steam cylinders the fabric may be under- 
neath a roller immersed in a vessel containing boiling = 
2034. SicNaLiinc on Raiiways, C. A. Calvert, Petersham, Surrey.—Dated 
2nd June, 1875. 
The object of this invention is the provision of automatic means of 
penny 7 8 by the agency of electricity, between the directors or 
the traffic at railway stations or other points upon a railway 
pte od my train, or between the guards of travelling 
= and between whom, if necessary, 7 electrical communica- 
tion may subsequent; be effected to ascertain the reason or cause of the 
ee ee signal. Ce eae Se ene 
managers the traffic = the tl 
inventor prefers to be comm’ h separate 
wire thus having its 
this end he uses for each seri one or more between, 
under, or iene scan by short or high posts above the 
eeu ot any maltabl yee ay ft pping leve }, by tae, depressing of 
whic! connects a of tay vers, or 
contact with ae by a = — ey paee to, — 
rom the 's con- 
Fact is made Gaon Gee tects vex e vy the wires of which 














flues built zig-zag after the depend of a stale stove-pipe, but con- 


the removal of the soot; to the establishment of upward 

means of mechanical blowers located in the flue at the fi , or 
above it as a cure for a chimneys ; to tliness 
of chimney tops by means of an ornamenta) surroun bag: ap a 3 


or frame, the same in some cases being contrived to promote 
fe ah chimney ; to we oe forms of glass for for deck ont — 
ts; to impr 
sratings ; to making ornamental roofs and A-7_T. &.. of build. 
ngs; to improvements in tiles for roofs and weather-surfaces ; to im- 
ved constructions for fire-proof rloors and roofs; and for improvements 
the materials, methods, processes, apparatus, and machinery for 
g the same into effect. 
BOLT. Fiurens, J. F. Crease, Eastney, Southampton.—Dated 2nd June, 
oe 


This invention relates to the construction of filters of that class in 
which the whole or portions of the filtering material —— is 
upon a perforated plate, so that the liquid to be filtered, on its way from 
the compartment or chamber con‘ unfiltered liquid to the cem- 
peste or Sane provided for the reception of the filtered liquid, 
hd through the perforations in So Fat, and Gamage Se 
ing ma’ rel Gaaieeiaaal tt the i tion consist in the 
ae net tb ptm Fe fl id ee - 
ion, 80 it the te an tering —, may be 
readily taken out and cleansed or renewed when necessary. 4 
provi for ss the filtering material, also for Preventing the 
accumulation of air. 
2019. Soritatres, 7. Greaves, Birmingham.—Dated 2nd June, 1875. 

The novelty of of this invention consists in in economising the cost of con- 
struction of solitaires or stud dress connectors by es the 
manufacture, and rendering them more compact by yay & means 
for holding and retaining the parts together within the bo: it receives 
the front ornament. 
s0n0. pe ArticLes, J. T. Duncan, Glasgow.—Dated 2nd June, 


Mora figures = + ti —om - d with intervening a 

ts, so as to form logotype e —> 

Sooved’ wired, and soldered, or otherwise otherwise ilar uni Paxton These logo- 

type bars may be used with an ordinary prin’ 

2021. Toots ror CuTTine or Dressinc Sto aha: B. Ada: a 
—Dated 2nd June, 1875. +! ahd So) 

The features of novelty which constitute this bynes are the im- 
proved tools and Te and thearrangement or construction of the 
machinery or apparatus wherein such tools and tool holders are used. 
some. he Puiates, J. H. Johnson, Lincoln’s-inn-flelds.—Dated 2nd 

une, L 

The invention consists, First, in the em; t of plates of sheet iron 
tinned on both sides and at all the edges, an — or conversion imto 
or for forming parts of articles of tin ware without being sheared prior to 
such conversion. Secondly, in —— plates of tinned iron for the 
manufacture of tin ware by first cutting lates from sheet iron to the 
desired shape, and then tinning the shaped 
2023. Skates, J. Savio, Ryde.—Dated 2nd June, 1875. 

This invention consists in causing the skate to run in curves when 
desired by means of small levers on which the sides of the foot act in- 
stead of by means of the rocking foot stand hitherto employed. 
oom. Gren Macuines, F. F. Burlock, Coventry. Dated 2nd June, 


This re relates to novel apparatus for feeding — or other 
fibrous substances to or other The said 











shield 
whose top and bottom are 
faces, w: be 4 TAK the size of the chamber. 





, electrical commu: or circuit is completed, 
ond’ the deatrod or signal is exhibited (or may be 
sounded) in the 8 van in a most ition. The wire 
may thus be charged so that the signal shall anticipate the arrival of the 
train and communication be —_ at the nt of arrival of the 
pen Sm can then d id from his van (having previously com- 
m 


means with the driver to atop} and can attach 
connection from his van battery with the charged wire 
from the station battery, and communicate 

to ascertain the necessity of the delay. 


direct with the station 

2085. Hose Pires, M Smith, Ashton-under-Lyne, and G. H. Smith, Man- 
chester.—Dated 2nd June, 1875. 

The inventors’ imprvvements in the manufacture of hose pipes consist 

in doubling three or other convenient number of 


& 


reting. 

Souned 00 Maine to the linen hose. The shuttle is passed into the shed 
by one shuttle box, and then caught hold of by the other shuttle box and 

we yg ey — so off a = aor 
instead of being drawn endwise off “7 # cop. a — that 
actuates the taking-up ratchet wheel is driven by a sprii Also 
in making fine ratchet teeth on the taking-up olen pore Leute 
press roller in diagonal slots. 
sees. * semneaneed Borties, M. Gill, Huddersfeld.—Dated 2nd June, 


ms’ eontien is intended to Ryne fr a want felt Kf bottlers, vendors, 
and the public, with fermented, and other liquors, . 
that time, the expense of an &c., may be saved ; also the 
contd ina Foon th ce to i hb tae il 
under ig and preven rr’ ie ent 
gargling in | the air to wa ee Ree and at same time it is more 
expedi and its shape enables it to be easily cleansed. 
Burrers, H. H. Davis and F. G. Henwood, Cannon-street.— Dated 
3rd June, 1875. 
Applying a block of vulcanised or other india-rubber in combination 
w hard rubber, or other suitable material, in connection with 
portion of ae metal combined 
iron, attached by cement. Attaching a block 
~~" vulcanised rubber to the faces or ends of 
used in passenger carriages, and in luggage and coal 


Prime Movens, J. 7. Dann, Cowley-road, North Brixton.—Dated 

) Spatibutss a pressed atmospheric air fi 

m ution of com: or com; gas for 
steam into the cylinders to which it is conveyed by conduits connected 
with air pumps acting upon the main shaft of the engine. 

2089. Mutrirte Dritis, J. Buckton and J. H. Wieksteed, Leeds. ~Dated 

8rd June, 1875. 

The wheels on everyalternate spindle en, in screw above central 
line, consequently the driving wheels pass other at different levels. 
— feed is given 1“ screw or slow thread behind spindles gearing into 

wheels. oer fw cept ay naye- wn heme ~ domes aaa 
this latter arrangement being applicable to other machin oA 
2040. Wirinc Bonner Snares, B. Gaudeau, P ille-road.—Dated 8rd 


This invention consists in se the bonnet wire round the edges 
the material either inwards or 
down the turned over 5 
eS ee ’ 
greater durability, and a neater appearance are 0 
soak oy Beveraces, W. H. Williams, Birmingham.—Dated 3rd 
‘une, 
This inven ‘tion consists of a mixer, measure, and sugar crusher com- 
bined in one instrument. piehoe appara 








alle from the battery or motor. It consists in the 


4 





on a bobbin with a plate and sectors and spring 
battery, magnet, and rheostat above referred to, may be used Coa or 
otherwise. 


2051. Wueets ron Tramway Carniaces, 2. Hadteld, Shefield.—Dated 
4th June, 1875. 

A wheel is described having six hollow cores therein and six curvi- 
linear arms, each of such arms being traversed longitudinally at its back 
with a raised rib or corrugation which is cast thereon at the same time 
as the wheel itself is being cast. 








THE ProposepD THAMES TUNNEL.—Mr. Barlow, C.E., has had 
an interview with the Works Committee of the Limehouse District 
Board of Works with reference to the o— of the communication 
between the north and south of the Thames, by means of a tunnel 
under the river. Mr. Barlow, in son the nature of the pro- 

said the tunnel would commence in the East India-road, and, 

bys way of Robin Hood-lane, reach the river in the vicinity of Black- 

wall-stairs. The tunnel would terminate on the south side of the 
Thames, below Greenwich Hospital. As to the gradients, they 
would be only at the very moderate rate of 1 in 40. Having heard 
Mr. Barlow, the Committee of Works passed a resolution ex 
their opinion that the proposed tunnel would be a great benefit to the 
public, and the board to memorialise the etropolitan Board 
of Works in support of the scheme. 

THE CLEVELAND INSTITUTION OF Reentanen, —On Wednesda: ley 
evening, the 15th November, the annual dinner in connection wi 
the Cleveland Institution of Engineers was held in the Freemasons” 
Hall, St. John’s-road, Stockton. Mr. Thomas LY gee presi- 
dent of the institution, oceupied the chair, and Mr. John _ 

dance. After usual } 


the vice-chair. was & 7 atten: A 
toasts Mr. J. Head . Mens. a oa 
of Engineers, coupled wit! e name 0} Levey e felt 
somewhat diffident about taking charge of this, which he regarded 
as the toast of the evening, on two accounts. Firstly, because he 
saw oo“ and left of him many gentlemen who were better able 
to do it justice; and secondly, because, being a near 
relative of their president, the remarks he would have to make 
would perhaps, in the ion of some, come better from other 
lips. For the benefit of t co egg DaypeD ryine h for the first time 
at a mee of the institution, he might perhaps be excused for 
reminding them that the society was founded about 11 years since, 
Some 28 members then met together at a private house in Stockton, 
to form what ghey nes a —_ of = Improvement 
Society. soe to —— eir proceedings ; 
and they made the mistake of tation of certain 
older institutions, a too cee policy. nh thought indeed 
rather whom they should keep out, than whom should let in. 
Although the institution e some still it was limited, 
until about six years ago they remodelled their constitution on a 
very liberal basis. Since that time its progres had been marvellons 
With the members on the books, and those who were about to be 
they had now 425 members, and he had no doubt jthey 
would have 500 before the end of the present session. The only 
qualification they required for —e.. was, that sufficient 
interest should be taken. in their proceedings to a 
and that the rules should be ——- during the 
on any subject of interest to engineers migh te leeusie 
‘ore them. led the council thought it w - orth of their 
° 


attention. A share of the present ity e institu- 
tion was due to the exertions of the reed ent, who ym ye | 


most assiduously in their interests since he was first 
it was a great satisfaction to the council to find that he wan wing 
to occupy the presidential chair for another year. At the 
time, when the trades of the district, and Soutieala, 
of the whole civilised world, were passing h a severe crisis,. 
it was a matter for congratulation that their ose was such 
that they should meet together and enjoy Like the: 
well-known character, Mark pe they could take a AT in 
being happy under adverse circumstan: He trusted their 
institution might alwa: 1 rising mperios to the fluctuations 
of trade, and that the might be applicable to it which 
the poet Tennyson made his impersonified river to say, viz :— 
“Men may come and men may go, 
Mig ie bandon pe 
The chairman, who was greeted with applause, said the success 
of the Cleveland I Tnotitetncs of Engineers was a wish in which he 
could MP oye & a When they looked back on the past, 
Senta es ie Rebate 
could wot ek e © grea 
Barta te eeal oc meee 

a giving = enumé_ of their , but he w ag: w their 
Crenlion to the rapid growth of the institution. a 
eon be that there were only 28 members eleven 
five years ago 63 members, and now 425 members on lit 
was a satisfactory proof that the ples upon which t! 
institution was conducted were 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

BusINEss has undergone very little alteration in the week upon 
its condition at the date of my last report. The mills and forges 
have less to do; the pig iron firms continue to lose money at 
existing rates ; and coal is dearer and scarcer. 

Prices remain unchanged for bars, at from £8 to £10 12s. 6d. as 
the bases of all quotations affecting the finished iron department, 

at £8 cannot afford much profit, even to those firms who 


, me in the best position for manufacturing them, nor can sheets at 


£11, and at these figures business has been done. There are orders 
for plates in the market, but these are often snatched up by the 
North of England firms, who quote considerably lower figures than 
those prevailing here, and the firms at work here are mostly 
precc in working off old orders, with little expectation of receiv- 
ing new ones to take their places. Some of the leading makers of bars 
are tolerably well off, and it is. difficult to obtain marked bars 
under £10 per ton. The Earl of Dudley still asks £10 12s. 6d. 
This (Thursday) afternoon singles were freely offered at 
£11 5s. and £11, and supplies might have been got at under the 


, wound up by arrangement, but they have given him his dis- 


charge. . 

The estate of Mr. Sloane Richards, it has been determined by 
his creditors, be wound up by arrangement, and they have 
appointed Mr. C. A. Harrison trustee. 

On Friday last a case came before the judge of the County-court 
of Bury, in Lancashire, in which it transpired that a handicrafts- 
man, whose trade was that of gas-pipe making, had been fined £1 
and costs by the trades union of which he was a member, wholly 
and solely because he, like an honest and industrious man, had 
done in ten hours work which the Uuion had i dently and 


William Jessop and Sons, and the productions of the firm have a 
world-wide esteem. Besides the wo , there are on 
the Continent and in every principal city of the United States. 
The capital of the new company is at £400,000, in £50 shares, 
The directors are practical men, and they have taken £65,000 
worth of shares, besides which Mr. Jessop has reserved £50,000 
for his personal friends, agents, &c. following are some 
of the conditions on which the transfer is being made—the 
matter being of great interest to all iron and steel men:— 
“Mr. Jessop has agreed to sell to Mr. D. Chadwick, M.P., the 
t mall the estate and interest of the firm of William J 





unfairly declared no member should perform in less than a day and 
a-half. Naturally the man objected to the payment of such black 
mail ; and he brought his action in the County-court to recover from 
the Union officers the money they had forced him to pay. These 
gentlemen, however, rose to the occasion. They pleaded through 
their legal advocate, that they had a ‘ect right to levy the fine, 
since it was but what the law of the land permitted. ‘The judge 
declared that there could be meee Sem infamous than for men to 
combine together to prevent one of their number working as well and 
as quickly as possible, and that if an old Act of Parliament made 
such a thing legal it was an Act of the most injurious kind.” 
Yet that such a proceeding was legal would seem to have fully 
impressed the mind of the judge, for he had to pronounce a judg- 





lesser figure. Good boiler plates were £12—a valuable specification 

ight have been placed at less money. Ns, 
The production of pig iron is comparatively limited, and, not- 
withstanding the severe competition with outlying districts, prices 
are maintained, common qualities being from £3 to £3 5s. and 
foundry pigs from £3 10s., while all mine realises £4 10s. to 
£4 15s, and cold blast £6. Pigs of a good hematite quality 
bought from Lancashire are difficult to get delivered in sufficient 
quantities to meet consumers’ requirements, notwithstanding that 
consumers are wealthy. Makers’ output is within thedemand. Of 
all this mill and forge owners complained in Birmingham this 
afternoon. 

The demand for coal far exceeds the supply, not only for 
domestic, but for other purposes. The colliers are working pretty 
regularly, and, as a result, the output has been considerably 
increased ; but itruns very far short of the requirements of the 
market. No alteration outside Cannock Chase has taken place in 
prices, which are based upon 13s. per ton for furnace in the 
Dudley district, _ About Wolverhampton and, Willenhall and 
Bilston, forge coal is stiffer, and in some instances even 10s. to 
11s. 4d. per ton has to be paid for forge coal. Owing to the great 
demand which the Cannock chase colliery owners are experienci 
a rise has this week been declared in that district of, in house co: 
1s, per ton, and in more plentiful kinds 6d. per ton. 

The quotations of the Cannock Chase Company are for coal 
loaded into canal boats at their wharves on the Anglesey Branch 
of the Birmingham Canal, adjoining the colliery, and at Hednesford 
basin at Cannock are :—Best yard coal, 14s. 6d.; best deep coal 
and deep lumps, 15s.; best rough slack, 11s.; best shallow coal and 
lumps, 14s.; hard coal, 11s.; old park, 10s.; new mine, 9s.; rough 
slack, 7s. 6d., fine slack, 5s.—all per ton of 2400 lb., delivered retail 
in Birmingham. The company charge : Deep coal, 21s. 6d.; deep 
cobbles, 20s. 6d; shallow coal, 20s. 6d.; shallow cobbles, 19s. 6d. ; 
old park coal, 17s,; nuts, 15s. Gd.; rough slack, 13s. 6d.; fine slack, 
12s. 6d. 

Whatever dissatisfaction exists in other districts amongst the 
colliers as to wages, in these localities they remain peaceable, and 
for the present have settled down quietly at the advance the 
masters gave them a short time ago, and they seem to be glad that 
there has been no violation of the Birmingham arrangement made 
between them and their masters in July, 1874, which, if they con- 
tinue to abide by, will pug an end to strikes in South Staffordshire 
and East Worcestershire, both amongst the colliers and the mine 
workmen generally. But the colliery owners complained this 
afternoon that it takes so little to offend the collier of the present 
day. At the slightest provocation he will lay the pit idle, and if 
magisterial aid is invoked he will leave, and will quickly find work 
at another colliery. 

Now that the Christmas holidays are approaching the workpeople 
in the general industries are actively engaged, overtime being made 


at many of the principal establishments. , 

The orders coming to hand on Australian and New Zealand 
accounts are especially of fair extent for builders and furnishing 
ironmongery and metal wares, and a steady trade is doing in 
emigrants’ requisites for the Cape market. The prospect of spring 


trade with Canada and the States continues to improve, and there 
18 bow « probability that a fair business willbe experienced. India 
and Australia keep good markets. 

A striking current feature of the trade of this district is that 
which relates to a suddenly increased demand for a certain class of 
edge tools. It will be recollected that when some time ago the 
British and the Indian Governments having to adopt measures for 
feeding many thousands of the native population whose existence 
was threatened by famine resulting i. failure of the crops, 
determined to give them food in return for work in road making, 
immense orders were distributed through the merchants amongst 
all the edge tool makers for such implements as the natives were 
accustomed to use in such work. These orders kept the edge tool 
makers very busy for several months. An almost similar condition 
of things has reappeared. Probably to meet the requirements of 
certain of the districts in India, where there is again the necessity 
for outside help if the natives are not to starve, orders for road 
making tools to be used in India have in the past few days been dis- 
tributed with great freedom throughout all the tool making 
districts. The tools most in request are picks, and the indents are 
for heavy lots in a line. The port to which the Pw are mostly 
despatched is Calcutta. Upon the firms in this district the imme- 
diate effect is tomake them very busy up to beyond Christmas, 
for it comes about that simultaneously with this demand there is 
also a greatly improved business being done with Australia in both 
agricultural and mining tools. 

At the iron foundries the demand continues steady for heavy 

such as mill gearing and machinery, gas and water mains. 
The holllow-ware foundries are doing a steady home and colonial 
trade, both in trimmed and enamelled descriptions of produce, 
and for general light foundry work a very fair demand is experi- 
enced. The chain cable and anchor trades are very steadily 
maintained, although competition on the part of producers in the 
North is more or less severe. The wrought iron tube trade con- 
tinues to display the improvement recently noted, and there is 
some prospect that the industry will soon regain a fair degree of at 
least its wonted prosperity. 

The wrought nail trade is fairly well supported, and the nailers 
are working with somewhat increased regularity in anticipation of 
the Christmas holidays. The lock trade in all branches continues 
buoyant, and there is every prospect of the prevailing activity 

maintained for some time to come. For bolts and latches a 
Steady inquiry is experienced. In the curry comb trade the 
business doing is not of much importance. Fenders and fire-irons 
of the cheaper class are in improved demand, principally on home 
and continental account. Coal vases and other season requisites 
are in request, and in the galvanised ironwork branches there is a 
very fair degree of animation. The tin-plate ware manufacturers 
are doing a steady business in goods especially adapted to this season 
of the year. The iron-plate workers and braziers are generally 
well engaged. Chandeliers and gas fittings command, as usual at 
this season of the year, a steadily-sustain —— q 

The first meeting of the creditors of the Paz field Tron Company 
was held on Saturday, in Wolverhampton, and as there was no 
offer of a composition, it was resolved to wind up the com- 
pany The granting of the debtor's order of discharge was 
deferred. The liabilities of the company amounted to £66,562, and 
the available assets to £35,539. e gentleman who has been 





cashier to the firm for over twenty years, and had advanced money 
on its behalf, has been brought to the ground by the fall of his 
employers, and his creditors have also decided that his estate shall 


ment against the plaintiff, on the ground that “as he had agreed 
to the rules he must abide by them.” If there were no otber case 
than this capable of being adduced in proof of the great need 
there is that employers in the metal trades should possess an 
organisation capable of bringing powerful and immediate action 
to bear upon Parliament, in tion to d tic as well as to 
foreign legislation very deeply affecting the manufacturing pros- 
perity of the nation, this one is enough. I have little doubt 
that the now suggested Iron Trade Association will be formed, and 
that it will receive a large amount of support. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE slight improvement which in my last report I noticed in the 
iron rahe of this district has not been maintained, and the market 
here is again exceedingly dull. Indeed, with the near approach of 
the Christmas holidays, and the usual stock-taking preparations, 
there is very little disposition on the part of either buyers or sellers 
to force business, and it is scarcely ble that anything of 
importance in the way of trade will be done until after the turn of 
the year. There were very few transactions reported at the 
Manchester weeklym ing on Tuesday, but makers were firm in their 
prices,as they anticipate a fair amount of business after the holidays. 
Consumers, on the other hand, appear to entertain the belief that 
the present prices cannot be maintained, and forge pepe and 
founders are withholding their orders iu the hope of being able to 
place them on more advantageous terms. The quotations for pig 
iron remain practically the same as last week. Lancashire es 
are quoted upon delivery in the Manchester district at 62s. 6d. for 
foundry, and 61s. per ton for forge bers ; Lincolnshire ditto at 
62s. to 63s. for foundry, and about 61s. per ton for forge, and Mid- 
dlesbrough brands at 58s. 9d. and 59s, for No. 3 foundry, and 1s. to 
1s. 6d. per ton less for No. 4 forge. Manufactured iron continues 
very dull and weak in price, makers complaining ; and although 
there are afair number of orders in the market they are able to 
secure very little business of a remunerative character. The 
quotations for bar iron delivered in this district remain about as 
under : Staffordshire, £8 to £8 2s. 6d.; Lancashire. £7 17s, 6d.; and 
Middlesbrough, £7 15s. per ton. 

The forges are fairly employed working up existing orders before 
the end of the year, when they will be pn for a we ek. 

A company with a proposed capital of £200,000 in 20,000 shares 
is being formed for the purchase of the colliery plant and the 
recentlyferected ironworks at Ince near Wigan, owned by Mr. 
Thos. Gidlow. The proposed company is styled the Lancashire 
Tron and Coal Company, Limited. 

Ata meeting of the Society for the Promotion of Scientific Industry 
held in Manchester on Tuesday, a paper on ‘‘ The Combustion of 
Coal Gas, and the Theory of the Structure of Flames” was read 
by Mr. John Wallace, who urged that greater attention should he 
paid by gas companies to the application of gas to heating purposes, 
and in the course of the discussion the chairman, Mr. E. Bell- 
house, said he was sanguine enough to believe that before long gas 
would be successfully employed inraising steam in our large boilers. 

All descriptions of round coal in this district continue in good 

demand, col prices have an upward tendency, but engine classes of 
fuel still meet with but a moderate inquiry, and in the inferior sorts 
of burgy and slack there is a good deal of pushing to effect sales. In 
the Manchester district stocksJare now exceedingly low, and there is 
some talk of advancing the pit prices at the end of the month, but 
as yet no general movement in this direction has been decided upon 
by the fooler firms. Burgy and slack are without change, and as 
the demand for these is by no means good, whilst supplies are 
plentiful, it is scarcely probable that any advance will be attempted 
in these. In the West cashire districts a smallfadvance has in 
one or two cases been made in the prices of the best seams of coal, 
but the general quotations remain the same as those last given. 
For gas coal there is still a good demand, to cover short contracts, 
and prices are maintained. In the shipping trade colliery proprie- 
tors are asking more money, but buyers hold back, and as far as 
possible are covering their requirements in other quarters, Coke 
continues a complete drug in the market. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


As the year draws near to its termination there is everywhere a 
clearly manifested desire to curtail operations as much as possible, 
so as to carry as little work forward into the new year on account 
of this year’s orders as may be. The result in many instances is a 
still greater depression of trade than has hitherto been apparent, 
whilst in other cases the very opposite resultis apparent. In some 
branches of industry the men are now working longer hours than 
for some months past, from a praiseworthy desire on the part of 
their employers that the workmen shall earn as much as is really 
possible prior to the now rapidly approaching Christmas holidays. 
These holidays are this year likely to be of unusually long dura- 
tion, unless, as is hoped, some unforeseen circumstance renders it 
necessary to get work out of hand with unusual despatch. Taken 
all in all, I am of opinion, as the result of a pretty intimate and 
extensive knowledge of the trade and of those e in it, that 
the cast steel trade is at present the most sluggish of all the staple 
industries of this town or district. Few, if any, of the old- 
established and best known firms have any orders worth 
mentioning on their books, so that it‘is by no means surprising 
to find that the men are restricted to three turns weekly, 
and that there is no prospect of any early amendment. 
Much of’this dulness and stagnation is to be attributed to the 
slender requirements of the United States for steel. Trade there 
is said to be in a most deplorably bad condition. An English iron- 
works manager who had been over in Pennsylvania and other 
eastern States for nearly a year on business, returned to Sheffield 
the other day, and he depicts matters in very gloomy colours. He 
states that matters in land are infinitely better—-bad as they 
are—than in the States, where there is literally no business doing, 
and ng commercial confidence whatever. This picture may be a 
little ‘overdrawn, but the effects on the Sheffield steel trade 
ef American stagnation cannot very well be over-estimated. 
One great. event of this week has been the retirement 
of Mr. Thomas —e from business, and the conver- 
sion of his steel manufacturing concern into a limited com- 





y. Mr. Thomas Jessop has long carried on operations at the 
Brightside, Soho, and Park Works, Sheffield, under the firm of 





and Sons in the business, including the freehold and leaseho! 
property, together with the good trade marks, engines, ma- 
chinery, tools, and plant, and all the stock on hand, without e | 
payment for goodwill, and to transfer, without extra charge, 

the valuable contracts now existing for the purchase of bar iron 
and orders on hand for the sale of steel ; but the sale does not in- 
clude any freehold or leasehold property in America, nor any debts 
owing to or by the firm. All the stocks of steel and iron at home 
and abroad will be taken at the valuation of Mr. Alderman Tozer, 
the Master-Cutler of Sheffield, on the basis of the cost price of 
production on the day of transfer, due allowance being made for 
the reduced rate of wages, and the reduced price of coke, coal, &c.; 
and although such stocks, whether at home or in America, — 
have been produced at a greater cost, no allowance whatever wi 
be made for such greater cost of production ; but stock in America 
will be charged with the cost of iage, freight, Government 
duty, and insurance, at the rates actually paid. In the event of 
the valuations exceeding £400,000, Mr. Jessop has agreed te reduce 
the purchase money to that sum, by selecting and removing 
Swedish bar ironand finished stock in land at valuation prices. 
He will, however, give the company the option of taking to the 
whole or any part of the stock thus selected and removed at any 
time within six months thereafter, at the same variation prices 
with interest after the rate of 5 per cent. per annum added thereto. 
The books and accounts have been placed at disposal, and, from an 
examination of them, it ap that the business has been 
continuously profitable ; and that if the future profits of the con- 
cern equal the average annual profits for the past ten years, they 
will suffice to pay on the estimated called-up capital of the company 
a very satisfactory annual dividend, after paying interest on the 
mortgage, and all charges, and allowing, in addition to the total 
purchase of money of £400,000, a further sum of £50,000 for 
working capital. Mr. Montague Stevenson, a nephew of Mr. 
Jessop, one of the present managers of the works, and Mr. Joseph 
Burdekin, the cashier and financial manager, each of whom will 
subscribe for a substantial portion of the capital of the company, 
have agreed to accept the office jof joint managing directors. It is 
also intended to continue the services of the present managers of 
departments at the works, and of the agents at home and abroad. 
With the view of equalising the dividends, the surplus profits 
ae 10 per cent. per annum will be carried to a reserve fund 
till it amounts to a sum equal to one-half the paid-up share capital 
of the company.” In retiring from business it may be said that 
Mr. Jessop carries with him the goodwill and heartiest good wishes 
of all with whom he has had any transactions. His strict integrity 
and genial personal character have won for him during a period 
of forty years of commercial life a host of friends amongst all 
sections of the community. 

There is some talk in iron trade circles here of an attempt to form a 
national organisation of iron and steel manufacturers with the object 
of taking united action in all matters relating to those industries com- 
mercially and fiscally, if the word be permissible, but not to interfere 
with theexisting associations, which deal with the question of wages, 
nor with the province peculiar tothe Iron and Steel Institute. Asyet 
I gather no definite resolution has been taken in the matter, but 
circulars signed ‘“‘ John Jones,” and dated from 7, Victoria- 
chambers, Westminster, were sent out to the leading houses some 
time back. A meeting will, however, be held at the Westminster 
Palace Hotelat two o’clock on Tuesday next, at which something defi- 
nite may be arrived at. Nearer home I hear of one or two interesti 
and important movements which will very shortly be to the fore, 
but being at present in an embryo state, I cannot touch upon 
them more fully without committing a breach of confidence. I 
may state, however, that one object in contemplation 
is the removal of certain disadvan’ under which the district is 
labouring as compared with other localities with which it is in 
active competition. 

Pig iron of all descriptions has been well maintained in price, the 
following being the nominal current quotation for hematite pigs : 
Millom Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and No, 3, 75s.; 
ordinary, No. 3, 72s. 6d.; No. 4, 71s. 6d.; No. 5, 71s. 6d.; mottled, 
80s.; and white, 80s. per ton. Maryport hematite, No. 3, 72s. 6d.; 
No, 4, 72s. 6d.; No. 5, mottled and white, 72s. 6d.; Bessemer, 
No. 1, 80s.; No. 2, 77s. 6d.; and No, 3, 75s. per ton less 24 per cent. 
off for cash. 

House coal has again gone up to the extent of 1s. or thereabouts 
per ton, and hard coal is firm in price, although it is 
not officially more then sixpence per ton dearer. The 
main subject of interest in the district — the past ten days 
has been the dreadful explosion at the Swaithe Main Colliery, its 
dire effects and its possible cause. The inquest has been opened, 
for the purposes of identification, and some important evidence was 
iven to-day—Thursday. The Government have instructed Mr. 
aule, Q.C., to — e pase i ee _ oo firing 
is at present sup —the explosion p owing to the firi 
of a blasting shot, it is assumed that an Act will be alto- 
gether prohibiting blasting in mines during the time the men are 
at work. Up to the present time there have been about 127 bodies 
recovered, and it is believed that there are about twenty others in 


the worki The Government inspector and other gentlemen 
are ¢ in making an official inspection of the whole of 
the pit. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 

A soMEWHAT brisk business continues to be done in Cleveland 
pig iron, more especially on continental account. At Tuesday's 
iron market all makers were firm at 50s. per ton, and some even 
asked 51s. for No. 3 g.m.b., for immediate delivery. The aspect 
of this branch of the trade is rather the reverse of de 4 
notwithstanding the extraordinary despondency of the 1 finished 
iron trade. But the pig iron makers of Cleveland have 
before now that they are ly able to do without mere local 
demand, large as that demand is when the finished iron trade is in 
anything like an ordinarily us condition. In some of the 
principal manufacturing towns Cleveland pig iron is now y 
used for foundry purposes, while the continental demand has 
recently been stimulated by the ptional ch of our staple 
commodity. 
On the whole it is believed that pig iron makers at the present 
time are not faring so badly, where they are free to buy and sell 
at market prices. Coke is now within about 1s. 6d. per ton of its 
price in 1870-71—that is to say, a ‘oe *-- quality may be pur- 
chased for 11s. to 11s, 6d. per ton. mstone is much about the 
same. Blast furnace labour is only a very trifling item, and so 
also is the cost of limestone, so that there is no reason why pig 
iron should not now be produced for a very few shillings more—not 
more than 4s. or 5s. at the most—than its cost previous to 1872. 
There are 46 furnaces out of blast, but some four or five new fur- 
naces are almost ready for blowing in, and if demand should 
improve ever so little, it is probable that the number of furnaces 
in blast will be increased. 
No change for the better can be discerned in the finished iron 
trace. Manufacturers are getting very wearied with their con- 
tinual groping from hand to mouth, uncertain whether their works 
will be in operation or at a standstill a week ahead. It is a per- 











lexing and uncomfortable situation, all the more so when it often 
copes that after making the most vigorous efforts to keep their 
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work in steady operation, and to' keep their men together, the 
vicissitudes of trade compel them to submit to a partial suspension 
of work after all. The distress in Stockton and dlesbrough is 
now beginning to assume a very serious aspect, and all the efforts 
of the corporations, boards of guardians, and relief committees, fall 
far short of the need for help. 

One or two changes have taken place in the position of firms 
on Tees-side during the past week. At Darlington, the Darlington 
Tron Company, Limited, have laid off forty furnaces, and several 
hundred men. At Middlesbrough, the works of Jones Brothers 
made a fresh start on Monday. During this week also, a new 
start has been made by the Stockton Rail Mill Company, now in 
liquidation, for the purpose of finishing off some orders which 
the company had in hand when the works were stop some 
months ago. None of the numerous finished ironw about 
Stockton are steadily couprerree. The Moor Ironworks, which 
have been doing very little for the last two months, have just 
commenced an order for the North-Eastern Railway Company, 
which will keep them pretty fully going for the next few weeks ; 
but of the other works it may be said that those not already laid off 
are working restricted time, and have no prospect of employment to 
keep them going over Christmas. I believe, indeed, that it wiil be 
the determination of more firms than one to work up till Christ- 
mas, if the orders on hand will enable that to be done, and then 
close their works for an indefinite period, or, at any rate, until 
there is a decided and substantial revival of trale. 

The Master of the Rolls has made an order, on the application 
of George Dyson and Sons, iron merchants, for the win up of 
the Erimus Iron Company, Middlesbrough. . 

On Friday of this week a meeting of the creditors of Messrs. 
Thomas Richardson and Sons will be held at Darlington for the 
P of considering the following pro for a scheme of 
sett'ement :—The joint estate of Messrs. Thomas and John W. 
Richardson is to continue vested in the present trustee (Mr. R, 
Fletcher), who is to carry on the works under the i of 
direction, with the assistance of Mr. Thomas Richardson, 2. The 
trustee may pay out of the estate the interest on the first 
on the works until the Ist October next, and also the preraiums of 
the life assurance policies held by the second mortgage. 3. When 
the first mortgage falls in, in October next, the second mortgagee is 
to be permitted to pay it off, and add the amount to the debt 
secured by the second mortgage. 4. The second mort; may 
receive the sum of £7500 in 1876, of £10,000 in 1877, and of £15,000 
in 1878, paid quarterly. And 5. The trustee may also pay out of 
the estate the remainder of principal due to the second mortgagee 
at the end of 1878. 6. These payments are acceptable the 
mortgagees, the second of whom is to forego claims for in t 7 
Subject to these payments, and to current expenses of liquidation 
and carrying on of the works, the moneys arising from the carry- 
ing on of the works shall be devo in paying creditors a 
dividend or dividends in the aggregate of 5s, in the pound on the 
amount of their debts, and when such amount is paid, Mr. Thomas 
Siegestun is to be discharged from the joint debts, and the 
surplus of the estate oy of as the firm divest. 

Arrangements have m made for commencing the North- 
umberland coal trade arbritration at Newcastle on the 21st inst, 
Mr. Herschell, M.P. for Durham city, will act as umpi 








On Friday last the Cleveland mine-owners met at Mi ugh 
to consider the wages question They had previously asked the 
delegates of the men to meet them pre with some proposal, 


or at least with authority to discuss some prc tion. - Had the 
men been prepared with a proposition canilying their willingness 
to accept a reduction of 1d. per ton on the spot, I believe, as I in- 
dicated last week, that the owners would have prouped Men . But 
the men came prepared neither to assent to nor to dissent from any- 
thing that the employers might advance, and the latter therefore 
brought matters to a distinct issue by passing the follo 
resolutions :—The Clevelend Mine-owners’ Association is 

mously of opinion that the sate wen onpeetien ion of a 
in the mining tonnage rate, and a uction in 
other pon mage prices, and in datel labour at the Cleveland mines. 
The Association claims that such reduction shall take effect from 
and after the 8th day of January next. Notice of this resolution 
will be given to the men at the mines on the first pay day after 
this week. 

Strikes have taken place at Sheldon Lodge and West Stanley 
Collieries in the county of Durham, At the r colliery a large 
number of men were ejected from their houses on Monday, and on 
the same day the men and boys who were “out” at Sheldon Lodge 
returned to work. 

The shipbuilding trade has a decidedly better outlook. At the 
yard of Messrs. Richardson, Duck, and Company, South Stockton, 
the platers who were out on strike resumed work last revety, 
but the riveters still remain out. Messrs. Pearse and Lock- 
wood, of Stockton, launche:| their last vessel on Monday—the Ascu- 
part, 250ft. long, breadth 32ft., depth of hold 23ft., and 1257 tons 
o.m. This firm has, however, more work with which to commence 
the new year. Messrs. Raylton, Dixon, and Company, of Middles- 
brough, have several vessels on hand, and expect to be pretty busy 
until next spring. On the Tyne and Wear shipbuilders are con- 
siderably better off for work than they were, and few of the 
principal firms are without an average supply of work on hand. 

The depressed condition of the iron and coal trades of the north 
is indicated in a very marked degree by the traffic receipts of the 
North-Eastern Railway Company, which for the week ending 11th 
December exhibit a decrease for minerals alone of £3437 as com- 
pared with the same week in last year. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


Tue state of the iron market during the past week has not been 
quite so strong and promising as it was my duty to record it the 
previous week. A slight falling-off has occurred in the export trade, 
and the inquiry for most kinds of iron has been a ‘little less brisk. 

ices are, however, well maintained. On Friday the warrant 
market wes backward in tone, and prices easier. Business opened 
quietly at 63s. 6d. fourteen days, but some transactions took place 
in the course of the day fy less money. P The weet was = 
on Monday. Opening at 63s., prices came down to t 
and 63s. A month, and a mE od nt done in a. 
at 63s. cash, holders having assumed a more firm position. Tues 
day’s market was quiet, but wonee, at 63s. cash and month open, 
there being a few transactions at 62s. 1 The warrant market 
was quiet on Wednesday, with business from 62s. 7}d. to 62s. 10d. 
A large business was done to-day (Thursday) at 62s. one month 
open, 62s, 74d. one month fixed, and 62s. 6d. cash. 

The changes which have taken place in the values of makers’ 
iron are genera!ly unimportant, and the quotations of rr 
cipal makers’ brands are as follows:—G.m.b., at Glasgow, No. 1, 

6d.; No. 3, 63s.; Gartsherrie, No. 1, 74s.; No. 3, 05s. 6d.; 
Coltness, No. 1, 77s. 6d.; No. 3, 668. 6d.; Summerlee, No. 1, 70s.; 
No. 3, 64s.; Langloan, No. 1, 73s ; No. 3, 65s.; ‘o. 1, 
67s. 6d.; No. 3, 64s.; Monkland, No. 1, 64s. 6d.; No. 3, 658; 
Clyde, No. 1, 65s.; No. 3, 63s. 6d.; Govan, at Broomielaw, 
No. 1, 65s.; No. 3, 63s. 6d.; Calder, at Port Dundas, No. 1, 
75s.; No. 3, 64s.; Glengarnock, at Ardrossan, No, 1,\70s.; No. 3, 65s.; 
Eglinton, No. 1; 64s. 6d.; No. 3, 63s. 6d.; , No. 1, 
64s. 6:1.; No. 3, 63s. 6d,; Carron, at a 0. 1, 65s.; 
ditto, lly selected, 70s. ; Shotts, at Leith, No. 1, 72s, 6d.; 
No. 3, ; Kinneil, at Boness, No. 1, 65s8.; No. 3, 62s. 

The shipments of pig iron from Scotch pot for the week en 
the 11th inst. amounted to 8617 tons, sho a decrease of 7 


tons as compared with the corresponding week of 1874. The 
imports of Middlesbrough pigs at G mouth for the week were 
3626 tons, giving the large increase of 
corresponding week of last year, 


tons over those of the 





A fair supply of orders has lately been given for manufactured 
iron, with the object chiefly, it is understood, of providing stocks 
at low prices against a possible rise. The inquiry for ships’ plates 
has suddenly improved, with the result of an advance in price 
amounting to several shillings. In pipes, tubes and machinery, 
there is a fair amount of business doing, and the shipments, 
though not numerous, have been comparatively heavy. 

The coal trade is not quite so active as it was about the middle 
of November, but there is, at the same time, a good foreign 
demand. Prices are, as a rule, hanged, the wholesale quotations 
at Glasgow being as follows:—Household coals, 9s. to lls. 6d.; 
to 1ls.; splint, 8s. 6d. to 9s. 3d.; Wishaw main, 7s. 6d 
3; and smithy, 14s. In the eastern mining counties 
there is no change in the trade worthy of note. 

A special meeting of the Omoa and Cleveland iron and coal 
company was held a few days ago in the Accountants’ Hall. Glas- 
gow, Mr. John Graham iding, when resolutions were confirmed 
making alterations in the articles of association, by which the 
company is empowered to reduce the amount of its capital and the 

of its directors, and likewise alter the existing 7 
tion of the directors from 25 shares to such number as shall repre- 
sent a nominal value of £500. This company, it may be explained, 
was formed just before the tide turned in the iron trade, and the 
intention was to employ in the iron manufacture a larger number 
of Danks’ furnaces. But the iron making portion of the trade has 
never been gone into, and the capital is deemed too large for the 
extent of the trade in coals. The chairman stated that at the 
present moment, with what he considered a very poor output, they 
were putting out at the rate of 60,000 tons a year. All the pits 
were working fairly, and they had opened a fresh one only the 
other day. They were now engaged in sinking another new pit, 
and they were led te believe by their engineers that there was a 
large amount of coal in it. A statement by a commitee appointed 
to confer with the directors on the subject of promotion money 
was deferred until another meeting to be held shortly. 

A new graving dock, which has been constructe by the Clyde 
trustees at Salterscroft on the south side of the river at Glasgow, 
was opened with great ceremony on Saturday. The work was com- 
menced in 1869, but was greatly delayed in consequence, first of a 
disagreement between the contractor and engineers, and again by 
a very high t'de, which in January, 1873, burst the cofferdams, and 
filled the dock with water. The dock is of sufficient dimensions 
to accommodate any vessel afloat, with the single exception of the 
Great Eastern. Its length is 560ft., it is 72ft. wide at the 
entrance, and it has 22ft. depth of water in the sill, while the 
breadth from cope to cope is 90ft. 6in. The dock was cut ina bed 
ofand and gravel, and in the formation of the foundations there is 
first an inverted arch of cement concrete. then an invert of brick, 

in with concrete, and this is covered by the dock fluor, 
which is formed of massive ashlar work. The walls are of ashlar 
sendstone masonry, backed by rubble, and the coping of granite, 
the whole being set in hydrau'ic cement. The dock gate or 
caisson is kept in position against the sill face by the pressure of 
the water, and the dock is emptied by four centrifugal pumps, 
worked by direct acting double engines of 200 horse power, com- 
— and by this means the six million gallons of water the 
ock contains is discharged in two hours. The engineers of the 
works were Messrs. Bel] and Miller, of Glasgow. The trustees 
intend constructing another dock of similar character and dimen- 
sions alongside this one. The ship which entered the dock at the 
a tom the Anchor line Ethiopia, 4004 tons gross, with engines 
1 — power, having a length of 402ft.; breadth, 40ft.; 
e returns of the shipping trade of the Clyde for November 
show a considerable improvement, though there is still a deficiency 
in the inward tonnage for the eleven months of the year. On the 
arrivals for the month there is an increase of 2822 tons, and on the 
sailings an increase of 6216, as compared with those of the corre- 
month of last year. 





steam, 
to 8s. 3d. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE ment of the Plymouth and Aberdare estate difficulty 
is at length solved, and in a most satisfactory manner. On the 
14th there was an important meeting held of the creditors, when 
the solicitor to the estate, Mr. Travers Smith, said the gentlemen 
present at the last meeting would remember a statement being 
made to the effect that there were good prospects of a satisfactory 
arrangement being made for carrying on those extensive works for 
the benefit of the creditors. It would be readily understood that 
arrangements for that object would involve complicated negocia- 
tions with different persons; amongst other things the acquiring 
of a new lease from the Marquis of Bute, who, he was glad to say, 
had given them a lease on exceptionally good terms. No time had 
been lost in carrying on the negociations, and at present they were 
prepared to submit a scheme for carrying on the works undera 
new company, who } eg: act under a board of direction. The 

eneral features of the arrangement were the formation of a 

imited liability company for the purpose of taking over 
and carrying on the works, which, since the suspension of 
the debtors, had been valued at £1,200,000 by the mineral 
agent of the Marquis of Bute. They were subject to two 
very heavy mortgages. The one on the Aberdare property was 
£128,000, and that on the Plymouth property amounted to 
£183,000. The total mortgage debt poe 2 to about £310,000. 
The families and friends of the debtors had subscribed £36 0.0, to 
bear interest at 5 per cent. None of the creditors would be called 
on to subscribe anything towards working capital. That would 
stand as a first charge on the property so far as the interest was 
concerned, after payment .of the interest on the mortgages, and 
the appropriation of a sinking fund to redeem those mortgages. 
The whole amount of the interest to be paid would be £24,550 per 
annum. It was proposed that the whole of the profits should be 
charged with what would be cal'ed debentures, to be issued to the 
creditors. The total amount of those debts was slightly in excess of 
£900,000, but it was anticipated that various realisationsof securities 
would reduce that sum to about £850,000. Thosecreditors’ debentures 
would not bear any interest. In fact, the whole was an elaborate 
technical arrangement for the application of the profits of the works 
to the payment of the debts on them, and they had very good pro- 
spects of success in the future, as the new company had a great 
amount of capital at its disposal. The new company was not 
formed quite in the ordinary way. The works would be carried on 
under the direction of a committee of control, composed of seven 
gentlemen, five of whom represented the largest creditors; the 
sixth represented the mortgage debt, and the seventh the working 
capital to be subscribed. A shareholder asked what were their 
prospects for an average of ten years? He was quite aware the 
question could not be answered with anything like certainty, but 
he thought it would be well to give the meeting some idea. Mr. 
Smith said that the gentleman had answered himself. I¢ would 
be impossible to give anything like an accurate idea. Their pro- 
spects were very good, and whatever profits were made would 
be divided amongst thecreditors. They would shortly be able to 
distribute a dividend of 1s. inthe £ derived from the sale of some iron. 
The creditors carried the resolution unanimously, and on Wednes- 
day the intelligence was conveyed to Merthyr and Aberdare, and 
elicited the strongest nye tae The support of the Marquis of 
Bute to the project, and the extension of the lease, with larger 
concessions, give a stability to the arrangement which at the onset 
ensures success. For a time, perh»ps, in the present state of the 
iron and coal trades, Mr. Fothergill may have a difficult task, but 
if success is to be gained by any man, he is certain. 

The new sch in tion with the Glamor, hire canal is 
now before Go pei, and in good circles regarded with approval. 
If the Cyfarthfa Works were to have anything liké a prosperous 
era the project would py well, The idea has been broached 
that in the event of the public not taking it up, to transpose it intoa 














railway and also a water company, supplying water to th arious 
places in the valley and up the eatin ent in all porte of the 
— where it could be taken without requiring engine power 
to force, 

At the new ie at Ynysouen, Merthyr Vale, the property of 
Nixon, Cory, and Taylor, the fan to be erected will be the |, est 
in the world. The cage will be a double one, and bring up four 
laden trams at a time. 

The inquest has been opened at Pentyrch and adjourned. Two 
more of the injured have died since the accident. 

The iron trade continues dull in the extreme, and the men work 
only half time. Large numbers of ironworkers who had left South 
Wales for Middlesbrough are returning ; but the prospect here jg 
very little superior. Christmas to thousands of workmen in this 
district will be but a sorry time. 

Amongst the colliers there is considerable anxiety, as the new 
year is to be ushered in witha reduction. Many are disposed to 
repudiate the act of the delegates, and I fully expect the change of 
wage and the new arrangement will not be carried out in the mogt 
peaceful manner. 

The times, as regards the coal trade, are telling heavily on 
small proprietors, and various small properties have changed 
hands. The coal trade is exceedingly bad, and prices most unsatis. 
factory. Still as all know that the new year will introduce new 
scales of wages, and possibly a new tariff of prices, little is done at 
present but to plod along in the old rut. 
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+4060 490 610} Do. 3rd ..... 81010 @| 8 5 910 
+ 330 510 315 6 5/|| New Brunwieck....8 0 % 06) $8 0 910 
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21550 30 51 White ......0000',0000 
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+ 3 56 215 2 5 2 15)| Other Norway -9 O11 O| 9 O11 
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St. Petersburg 7 0 8 0 8 O O10 Quebec pipe......85 ©90 0)65 90°0 0 
Deals, per C. 12ft. by 3ft. 9in. Puucheon.. .. 622 0/18 019 0 
Quebec, Pine, lx ..20 025 0/20 0% 0 Baltic crown pipe!00 0 220 | 235 °5) 60 

Qud .....-.-18 01510 13 014 | Brack ...... 160 0 170 © | iO 0 195 
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Virernta Crry.—Those who have read the accounts published 
in English papers, of the great fire at Virginia City have, no doubt, 
been puzzled to explain the curious part which mines have played 
in the matter. The truth is that, once a turbulent and a danger- 
ous mining camp, Virginia City has of late boasted of a flourishing 
population of at least 10,000 inhabitants Well built and plea- 
sant'y laid out, it was supplied with churches, schools, hotels, and 
restaurants, with a theatre, and with two weekly and daily journals. 
Of drinking saloons and gambling houses there was a superabun- 
dance. During the dy the city presented a more or less dese’ 
aspect, for the female population is but small, and most of the men 
are employed in the mines below. The city itself, at an elevation 
of t., is built exactly above the mines, the ground beneath to 
a depth of 2000ft. being one vast network of shafts, tunnels, cross- 
cuts, levels, winzes, &c.; in fact, the whole mountain on which the 
town is situated is pletely honeycombed. On the Comstock lode 
alone about fifty mines are worked, and the people of vee 
City are lost in them for twelve hoursa day. It is a life of 
work, but neither uninteresting nor unprofitable. 


TxRoatT IRRITATION.—‘‘ The throat and windpipe are cupoctelig 
liable to inflammation, causing soreness and dryness, tickling an 
irritation, inducing cough and affecting the voice. For these 
mptoms use glycerine in the form of jujubes. Glycerine, in 
‘hess agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. 6d. and 1s. boxes (by post 8 or 15 stamps), and tins 
1s. 6d., labelled “‘ James Epps and Co., Homeopathic Chemists, 
48, Threadneedle-street, and 170, Piccadilly, London.” —{Advt.] 
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H.MS. THUNDERER’S TURRET GUN GEAR. 

importance of our subject can hardly be over- 
Pint Peng pre-eminently trusts to her ironclad 
ships. The means of offence of the shi are its guns, and 
the powers of the os depend on t eir working. The 
Thunderer ought to be the most powerful ironclad afloat— 
our representative turret-ship, in fact. We are dealing, 
then, with a matter of most vital importance to the 
nation in the subject now before us. The Thunderer tur- 
rets s have been, as it were, handed over to the 
Elswick Ordnance Company to be put into working con- 
dition; that is to say, they have n commissioned to 
carry out their own designs, which consist of certain com- 
binations of steam-worked hydraulic gear, proposed by Mr. 
George Rendel. The turrets and guns have long since 
been completed, and much has been said as to their per- 
fection. No public trial, however, has taken place, but 
the attention of the Artillery Committee on Heavy Guns, 
of which General Campbell is president, has been called to 
them. This committee have, in fact, been sent down to 
witness the working of the Thunderer turrets and guns, 
with a view to considering the advisability of applying the 
same principle to certain guns to be mounted at Spithead. 

The recommendations of this committee must very 
shortly be sent in, if they are not already in possession of 
the authorities. As, however, there is no immediate like- 
lihood of the proceedings being made public, nor of any 
wublic trial of the vessel taking place at present, there is 
little to be gained in postponing any longer the discussion 
of the merits of the designs in question. About the excel- 
lence of the gear in all its parts, whether separate or 
acting in combination, there can hardly be two o vinions. 
The separate parts have many of them been already tried 
and fouad good in various ways, and the combination is 
what might be expected from Mr. Rendel. Viewed as 
machinery to effect certain operations, the whole is excel- 
lent. All this, however, does not prove that the designs 
are all that we require; for the question is not whether 
very excellent machinery has been produced for a 
and working guns in a certain way, but whether, when al 
is done, the guns are loaded and worked better by such 
machinery than by other means in some other way. 

This question may be looked at in many aspects; but we 
propose not to trouble ourselves with more than a general 
comparison of the Thunderer system with that of other 
vessels under favourable and unfavourable conditions— 
that is, when everything goes well, and when accidents 
or casualties occur. To understand the working of the 
system, we will compare it with that carried out on board 
the Devastation. In doing so we will take the simplest 
case of the guns fighting on the middle step of the carriage. 

As many of our readers are aware, in the Devastation 
the gun is loaded in whatever position it may be brought 
by the recoil. The platform is inclined upwards to the 
rear, consequently, on lifting the rear of the carriage on 
to its rollers, the gun runs up, and is ready for being 
pointed and fired again. 

In the Thunderer there exists an “apparatus” in a 
“roomy and convenient place,” to use the inventor's 
words, outside the turret beneath the deck. The gun is 
loaded by running back and depressing the muzzle, so as 
to receive its shell beneath the wall of the turret. By this 
means the projectiles, until they are in the gun, and many 
of the men, never enter the turret at all. The number of 
men required is considerably less than on the Devastation 
system. Special advantages were urged in its favour when 
first the 38-ton gun was propesed, as enabling that gun to 
work in a small turret—namely, in the one intended for 
the 35-ton gun, which was 3ft. shorter than that of 38 tons. 
Eveutually it was found possible to get the longer gun in 
the turret in question on either system ; this, however, 
was the question in connection with which Mr. Rendel’s 
design was first brought forward. This arrangement 
necessitates operations which are not required in the other 
system. The apparatus with its “hoist” cannot be 
expected to travel round the base of the turret, however 
roomy and convenient the place of its abode ; still, if 
Mahomet will not go to the mountain, Mr. Rendel has 
found means to make the mountain come to Mahomet— 
that is, the turret is made to revolve so as to bring the 
gun exactly opposite to the required spot, which must be 
done to the fraction of an inch. It is then clamped. Next 
the gun, in order to come down to the Snag om is 
run back tothe extreme rear of the platform. This is done 
by the hydraulic gear. Next the gun is depressed by 
manual labour; then it is forced forward into the loading 
port, and loaded. It is next forced back until the muzzle 
clears the loading port, next elevated, then the turret is 
trained round again to bring the gun into the position in 
which it was previously firing, or into whatever position 
it is required to fire ; lastly, it is run out into the firing 
position, where it is pointed and fired. 

‘Tne Devastation operations require more men than the 
Thunderer ; the hydraulic apparatus, on the other hand, is 
limited to two portable jacks for lifting the rear of the 
carriage on to its rollers. If one of these is damaged it is 
said that only two or three minutes are required to replace 
it. This may prove incorrect, but it certainly ought not 
to take many minutes. The Thunderer operations, entail- 
ing the rapid movement of the entire turret twice, and four 
operations of running the gun backwards and forwards for 
each round, require an expenditure of power out of all 
comparison to the above. This power is provided by the 
steam hydraulic gear. Probably about five men might be 
found sufficient inside the turret, even with two guns. 
These have to carry on a system of communication with 
the men at the loading apparatus by means of tell-tale 
signals, That all this should be done in three minutes 
reflects the greatest credit on Mr. Rendel in an engineering 
point of view. From an artillery point of view we think 
it would have reflected still greater credit if these opera- 
tions were not done at all. 

_ When all goes well the average time with the Devasta- 
tion is two minutes for each round per gun, and the 
Thunderer three minutes for each round per gun. In the 
Times it was reported that a minute and a-half was the 


average time for each round of the Thunderer on the 
occasion of the committee’s trial, but the Times omitted to 
explain that there were two guns firing. Per gun then, 
the rate was one round in three minutes. If the Elswick 
Thunderer gear can perform all the operations we have 
described in only half again as much time as the compara- 
tively simple ones of the Devastation, who shall venture to 
Say that at some future time the Thunderer guns may not 
even fire as quickly as those of that vessel. At present, 
however, we believe without question that the Devastation 
would beat her when all the gear of both vessels is in first- 
rate order. 

Now let us consider the probability of anything getting 
out of order and the effect of this on the working of the 
guns. With the Devastation, a jack might fail, but as we 
have said, it takes only a few minutes to replace it, and 
every operation admits of being effected by t is termed 
“auxiliary gear,” that is, what might be named “alter- 
native gear.” There might then be a loss of time, but 
nothing to prevent the guns fighting well. With the 
Thunderer, the chances of something going wrong appear 
to be multiplied in proportion to the complication of the 
apparatus and gear employed. On the whole, we can 
hardly think that the designer himself will not admit that 
it is much more probable that something should go wrong 
in the Thunderer than in the Devastation. Doubtless he 
believes the chance of this is very small or he would hardly 
advocate such a system. Still, officers at all events, fear 
that accidents will happen in the best regulated turrets, 
and the probability is that they will do so much oftener in 
the Thunderer than the Devastation. In fact, we think we 
mistake not in saying that we remember hearing of a most 
serious fracture occurring to gear of a similar character to 
that we are discussing, not long since, from a wrong handle 
being touched. The number of handles is great—so great, 
that one officer was heard to say that he defied Mr. Rendel 
himself not to make a mistake if the gun was working 
rapidly on service. For our own part we utterly di 
with him, and should go into action with great confidence 
with one of Mr. Rendel’s detachments. Unfortunately, we 
should have nothing of the kind. What has been done 
before we fear would probably be done again. Before 
long wrong handles would be touched, gear would be 
improperly manipulated, and we should probably have, 
sooner or later, to replace some part, or work without some 


engine hasonly withina very few years becomeinany sense of 
the word precise. Experiments were seldom made formerly, 
and when made, the experimenters almost invariably con- 
tented themselves with ascertaining the consumption of coal 
= horse per hour in a cc ame 2 | way; no attempt 

ing made when an economy was ised to assign that 
economy to its proper cause. Thus the saving effected by 
the use of superheated steam has in nine cases out of ten 
been stated in round numbers; and it has as often been 
attributed to the taking up from products of composition 
heat which would otherwise have been wasted, as to the 
influence which the use of superheated steam exercised 
in preventing or reducing cylinder condensation. In other 
words, the superheater has been regarded simply as an 
addition to the heating surface of a boiler; and it has been 
stated that no advantage worth having would be obtained 
from the apparatus when it was applied to really good 
boilers. That there was some truth in the statement we 
are not prepared to deny. If a boiler primes insensibly 
and supplies wet steam to a superheater, the work of that 
superheater will mainly consist in evaporating the water 
carried into it in suspension by the steam. Experiments, 
however, are not wanting to prove that the use of super- 
hezted steam will effect a s: ving in fuel totally irrespective 
of any improvement the presence of « superheating appa- 
ratus may effect in the evaporative efficiency of a boiler. 
For some years past experiments have been carried out in 
the United States on the use of steam with a care and 
completeness worthy of all praise. The results of these 
experiments have been regarde:l with incredulity in this 
country; but truth prevails as time flies, and the few expe- 
riments which have been made at this side of the Atlantic 
in a scientific spirit, have all tended to confirm the results 
already obtained in the United States. To this moment, 
however, there are no records of experiments to which we 
can refer, which for a moment compare in accuracy with 
those which have been prepared under the auspices of 
the United States Government. We may cite the 
investigations of Isherwood on various types of steam 
engine of now almost antiquated patterns, and those of 
Loring on the modern compound engine, as being almost. 
the only standards of practice to which it is possible to 
refer. 

The only argument, we think, that can be adduced 
against the propositions put forward in our last impression, 





part, of the hydraulic gear. The committee themselves 
seem to have entertained this idea, for the gun was | 
directed to be worked without the hydraulic apparatus. | 
Some part of the operations were very slowly executed, but | 
if men had been dispensed with before, they were brought | 
on with compound interest now. Of the result, the less 

said the better. We can only express the strongest doubts | 
whether any number of men would fire one round in an | 
an hour and a-half if the gun were run in and out as well | 
as depressed and loaded by manual labour alone. 

In fact, we have in the Thunderer a design admirably | 
calculated to show what wonders can be done with a gun | 
by hydraulic apparatus. We have gear, in fact, by which 
the entire turret can be twice revolved, the gun run along 
its platform four times, and loaded, and one round fired, 
in only half again the time that the Devastation has 
its shell entered, and is run up, and its round fired. But 
when the hydraulic apparatus fails, it is only too sadly 
apparent that men cannot take its place to any practical 
purpose, and the turret guns become ; 

If this statement is wrong, surely a public trial may 
easily take place and prove it so; but we expect to see 
nothing of the kind ourselves, nor do we expect to see any 
guns working on this system adopted on the recommenda- 
tion of artillery officers. May we add that, should the 


other loading than she has at present. Experiments of 
this kind should not be tried on ships of the Thunderer class. 
The gear should be well proved on a smaller scale first. 
Moreover, we believe that there are certain simple princi- | 
ples that ought always to be kept in view, m that any 
design that does not fulfil them need not be even contem- 
plated for the service. 

First,—For the preventivn of mistakes and accidents in 
action, all the operations which the gear is intended to 
serve should be in themselves as simple as possible, and 
under no circumstances should mechanism, however beau- 
tiful and powerful in itself, be introduced at the expense 
of multiplication of operations, for fear of such mechanism 
failing, and leaving the additional operations to be carried 
out without its aid. 

Second,—The gear should be, as far as possible, so con- 
trived that the failure of any single part should not prevent 
those which remain complete from still performing their 
own functions. 

Third,—The principal gear should be supplemented by 
efficient auxiliary or alternative gear, the chief motions in 
both being of sufficiently nearly the same character as to 
admit of the same general distribution of men, although 
some additional read may be required. 

Fourth,—The gun should be so mounted that, as long as 
it remains intact on its carriage, it should be possible to 
work it by some means, as long as men, ammunition, 
handspikes, common tackle, and portable jacks are forth- 
coming. 








SUPERHEATED STEAM. 


Iy our last impression we endeavoured to prove that 
there was nothing in theory antagonistic to the proposition 


power for each 21]b. or so of low-pressure superheated | 
steam that passed through the cylinder per hour. We | 
now propose to show, firstly, that practice may in this case 
be made to coincide with theory; and, secondly, that 
the various objections which have been urged from time 
to time against the use of superheated steam need not apply 
to low-pressure engines specially contrived to use it to the | 
best advantage. y 
Unfortunately, the particulars of very few experiments | 
on the use of superheated steam worth recording have been 





published in this country. The literature of the steam 


is that although our theoretical deductions are sound, they 
cannot be realised in practice. Under the circumstances 
we can only combat this argument by citing what has 
actually been accomplished by those who have tried to apply 
theory in practice. It may, however, be urged that altho 
certain results have been obtained once they cannot 
obtained again. It would be simply waste of time to deal 
with such an argument as this fully, we shall incidentally 
have occasion to point out that it cannot be supported. 
We have shown that in theory, if all sources of waste 
were eliminated, it would be possible to work an engine 
expanding 25 1b. steam three times, with 21 1b. of steam 


per horse per hour, and we have attributed this saving to 


the fact that by superheating the steam sufficiently, cylinder 
condensation might be wholly avoided. We are able to 
adduce proof that this proposition, although based on 
theory, is consistent with practice, from Isherwood’s 
“ Experimental Researches in Steam Engineering,” vel. ii. 
The work was published in 1865, but the fact that it is 
ten years old | te it of none of the value which it 
may possess. In the cases we are about to cite it will be 
seen that the pressures used were higher than 25 1b. abso- 
lute; and we must point out here that the economy to be 
effected by expansion is determined solely by the ratio of 


: . : direct , 
Thunderer see active service, we trust it may be with some | Po. hom, ond hes pothing swheteris $9 ie J 


e pressure of steam used ; that ix to say, the gain to be 
had by expanding steam five times, instead of working it 
full stroke, will be equally realised, whether we use steam 
with an initial pressure of 50 1b. or 100 Ib., and the only 
advantage proper to high-pressure steam, per se, is that 
with it a greater average pressure may be maintained with 


/a given ratio of expansion, and the machinery may be 
| kept smaller; or that the size of the cylinder ining the 


same, agreater measure of expansion may be used, the average 
pressure remaining unaltered. It followsthat although wx 
Mr. Isherwood’s experiments the pressures used were greater 
than 25 1b., yet that, the ratio of expansion remaining con- 
stant, just as good results as regards total power would be 
obtained even with steam of less than 25 1b. pressure. It 
is true that as regards the available power, the higher the 
average pressure the better will be the result, because the 
ratio which the back pressure bears to the driving er for- 
ward pressure will be less in proportion. But, on the 
other hand, it must not be forgotten that high average 
pressures may accompany a high terminal ure, and 
the whole advantage due to the use of high steam may 
under these conditions totally disappear. It will be 
remembered that we showed that with 25 1b. steam ex- 
panded three times, if all forms of loss were eliminated, it 
would be possible to get one-horse power out of 16°73 Ib. 
of steam. To show how closely practice may be made to 
accord with this result, we shall cite the following results 
of an experiment carried out with the most elaborate pre- 


_ cautions by Mr. Isherwood on the engine of an American 


passenger steamer—the Adelaide, plying in Chesapeake Bay 
—during her regular service. This ship was 235ft. long, 
32ft. 10in. beam, and drew 7ft. 4in. She was propelled 


| by a pair of paddle-wheels 31ft. in diameter and 8ft. Qin. 


wide, driven by a single overhead beam engine with a 


| cylinder 50in. diameter and 12ft. strok j 
that an engine might be made which would give one-horse | sd ae en ee cosine bate 


. The steam was condensed in the ordinary way by jet. 


| When this engine was worked.with superheated steam of an 


absolute indicated {pressure of 48°15 lb., cut-off at “36, or 
a little more than one-third of the stroke, the consumption 
of steam per total horse-power per hour was 16°916 lb. 
Now, we have shown that economy is a function of the 


| ratio of expansion, and not of the pressi re; and it follows 


that if the steam had a pressure of 25 Ib. instead of 48 Ib., 


| the consumption under the conditions would have been 


just the same, while the theoretical consumption would have 
n—eliminating all sources of loss—for dry saturated 
steam, 16 73 Ib. 
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It must be borne in mind that we are dealing here with 
the total power of the engine. The indicated horse- power 
of the engine was a little over 700, the total horse-power 
was 775, and the consumption of fuel per indicated horse- 
power was thus 18°7 lb., corresponding very closely with 
the best results got from the compound engines of the 
Rush—namely, 18°38 Ib. This mons “g was obtained with- 
out the use of any undue measure of superheating. The 
temperature of the steam proper to its pressure in the 
boilers was 273 deg.; that of the steam as it entered the 
cylinder was 335°6deg. The additional heat supplied in 
the superheater thus raised the temperature 62°6 deg. only. 
In fact, the temperature of the superheated steam was only 
that proper to dry saturated steam having a pressure of 
1101b., which we do not hesitate to use daily in the 
cylinders of locomotives. The temperature of the exhaust 
steam was 148°5 deg., and thus the whole range of tempera- 
ture was 187 deg., but of this 62°6 deg. were due to the 
superheater. In other words, 62°6 deg. could be lost by 
the steam before condensation began, and the true range 
of temperature was therefore 124°4 deg. only. We shall not 
attempt to explain here why superheating prevented 
cylinder condensation, except by stating that, under the 
conditions of speed—the engine making about 16 revolu- 
tions per minute—the cylinder surfaces had not time to 
lose all the 62°6 deg. imparted to them by the steam when 
it entered at the beginning of each stroke, and the influence 
of the condenser operated solely on the superheating tem- 
perature, if we may use the words, which effectively inter- 
posed between the condenser and the steam, which last 
never met with a surface within the cylinder sufficiently 
cold to condense it. Before dismissing this experiment, we 
may add that the engines could not be worked without 
superheated steam because of the influence of a steam 
drum in the uptake wherein it was dried, and raised in 
temperature by about 10deg. When, however, the steam 
under these conditions passed direct to the cylinder the 
consumption per total effective horse-power rose to 
20°473 1b., the point of cut off and the pressure being nearly 
the same as when the superheater was in use, and to about 
27°5 Ib. per indicated horse-power per hour. The saving 
effected by the use of fully superheated steam amounted, it 
will be seen, to no inconsiderable amount. It would, 
perhaps, be erroneous to attribute the whole of this 
saving to the arrest of cylinder condensation alone ; 
no doubt some of it was due to the augmentation 
in volume which the steam underwent in the superheater. 
Nor is it to be supposed that Mr. Isherwood’s ex- 
periment with the Adelaide is isolated; similar experi- 
ments were made with the Mackinaw. This vessel, when 
using saturated steam of 49 1b. pressure, cut off at ‘21 of 
the stroke, consumed 33°91b. per horse per hour; under 
almost precisely similar conditions the steam being super- 
heated, the consumption dropped to 20"71b. We shall not 
prolong this article hi quoting many additional proofs 
that in practice as good results may be had by using low- 
pressure steam and moderate limits of expansion as can be 
got out of high-pressure steam not superheated and easily 
expanded. e shall content ourselves with briefly naming 
some of the results which have been obtained in English 
ships. In the case of the Alhambra, a P. and O. Com- 
pany’s boat, the consumption of fuel was reduced 34 per 
cent. by the introduction of a superheater; in the Norman, 
one of the Union Company’s boats, 234 per cent. was 
saved; in the Ceylon, a P. and O. Company’s ship of 
450-horse power, the saving was 32 per cent. We might 
go on adding illustracion after illustration of the advan- 
tage to be derived from superheating if it were necessary. 

e come now to the arguments urged against super- 
heating. These are principally that superheaters are 
dangerous in themselves, and that superheated steam 
ruins the cylinder packing, &. Minor objections are 
included in the major, and we will not discuss them 
We freely admit that superheaters worked with steam 
of 60lb. pressure may be very dangerous indeed ; but 
it is obvious that if we reduce the pressure to 101b. we 
augment the factor of safety some six times, unless 
we reduce the strength of the various parts of the 
ee at the same time. That superheated steam is 
able to ruin a cylinder or a valve face we do not dispute, 
but it will only do this if it be too hot, and if lubrication 
be neglected. Precisely the same argument has been urged 
against the use of high-pressure saturated steam, and steel 
liners have had to be used to prevent cutting. By the use 
of steel liners and properly balanced valves, the danger of 
cutting would be much reduced, even with very hot steam; 
but it does not appear that any trouble has ever been 
experienced in this way unless the temperature rose above 
350 deg. Now the natural temperature of 25 1b. steam is 
240deg. only. We have seen that in the case of the 
Adelaide, by superheating by less than 70deg., every 
advantage that could be obtained was realised. This 
would only raise the temperature of 25lb. steam to 
310 deg., or well within the limit of safety. The natural 
temperature of 75 lb. steam is 307, and if we added 70 deg. 
we should have 377, which is 27 deg. beyond that point; 
and it must not be forgotten that high-pressure steam 
cannot be used at low measures of expansion without 
great waste on account of the high terminal pressure 
proper to such steam so used, but the amount of super- 
heating which will suffice for three measures of expansion 
will probably be too little for eight measures. It is evident 
from all these causes, we think, that the conditions under 
which low-pressure steam is used do not preclude the use of 
efficient superheaters, while these last cannot be employed 
with high-pressure steam. 

Here for the present we leave the subject. If we have 
succeeded in convincing any of our readers that there is a 
possibility of realising large measures of economy by the 
use of superheated steam of low pressure our object is 
accomplished. We do not deprecate the use of high steam, 
except in vessels of war. e believe that its value may 
be, and sometimes is, overrated, principally because theory 
promises certain things, and accurate experiments are not 
made in sufficient numbers to enable us to decide whether 
in practice we get the fulfilment of the promises made by 
theory. In the hands of a thoroughly competent engineer, 





we believe that low-pressure steam will give very excellent 
results —results quite good enough to justify the rejection 
of high steam when it is not quite convenient to use it. 








RECOLLECTIONS OF IMPROVEMENTS WHICH 
HAVE BEEN MADE IN THE STEAM ENGINE 
DURING THE LAST HALF CENTURY. 

By Joun Bourne, C.E. 
No, IV. 

In 1836 I returned to Glasgow. My father, in conjunction 
with his coadjutors, had arranged to establish the Peninsular 
Company, and three new steamers had to be built—the Don 
Juan, the Braganza, and the Tagus. The engines of the Don 
Juan were contracted for by Messrs. Claud Girdwood, and Co., 
of Glasgow, of which firm Mr. Atherton was at that time the 
managing partner. The engines of the Braganza and Tagus 
were contracted for by Messrs. Scott and Sinclair, of Greenock, 
and the whole were to be constructed under my supervision. 
The engines were all side-lever paddle engines. Those of the 
Don Juan had cylinders of 68in. diameter and 6ft. stroke. They 
were the largest engines of that day, and their execution reflected 
the highest credit on their constructors. The other engines 
were somewhat smaller. In the engines of the Don Juan I 
introduced several features of improvement, of which the fol- 
lowing were the principal :—{1) Superheating : In most of the 
old-fashioned flue boilers the uptake passed through the steam 
chest, and the steam was consequently superheated to a certain 
extent. But this superheating was small, uncertain in amount, 
was generally unknown, and was accidental merely to the mode 
of construction adopted. In 1836 Mr. J. G. Lawrie, of Glas- 
gow, then an apprentice at Messrs. Girdwood’s, made some 
experiments at my request to ascertain the specific heat and 
some other physical properties of saline solutions. As the boil- 
ing point of saline solutions is higher +han that of pure water, 
or, in other words, as the temperature is higher before the steam 
raised from them balances the pressure of the atmosphere, it 
appeared clear—seeing that the steam must be as hot as the 
liquid from which it is generated—that the steam of saline solu- 
tions will have a temperature higher than that due to its elastic 
force, or, in other words, that it will be superheated. In all 
boilers, therefore, using salt water the steam must be to a slight 
extent superheated, and in 1836 I made an investigation of the 
effect of using superheated steam in engines, which was after- 
wards published in the first edition of my “Treatise on the 
Steam Engine” in 1844. The tenor of this investigation was 
to show that there was a considerable gain from superheating 
the steam, and in the Don Juan the steam chest was carried up 
about 10ft. around the funnel so as to form an annular super- 
heater, very much resembling some of those which have been 
latterly introduced. There was no way, however, of shutting 
off the superheater from the boiler, nor was I at this time con- 
scious that the superheater would be more liable than the boiler 
to internal corrosion. This conviction, however, was gradually 
forced upon me before superheating had been introduced by 
Wetherhed, and was published in my “ Catechism of the Steam 
Engine” in 1848. When superheating was introduced into the 
navy, Mr. Atherton, who was engineering superintendent at that 
time at Woolwich, informed me, in reply to my inquiries upon 
that point, that internal corrosion had not then been observed. 
But it made its appearance very soon afterwards. 

Springs upon the Safety Valves—I had frequently observed 
the loss of steam from the safety valves, when the vessel sinks 
down suddenly in the hollow between two waves. I therefore 
had spiral springs applied to the safety valves, the spindles of 
which were lengthened upwards into ornamental fluted cylinders 
in which the springs were contained. 

Starting Cylinders.—As the ports were made large the valves 
were necessarily large, and therefore difficult to move. A start- 
ing cylinder was therefore applied to each valve to move it. 
This was the first example of a mode of construction which 
became very common some years afterwards. 

Marine Governor.—This vessel, as already stated, was fitted 
with a marine governor, operating, not merely on a throttle 
valve in the steam pipe, but also on a throttle valve in the injec- 
tion pipe. When the engine was brought up the steam was 
turned on and the water was turned off, as little water would 
suffice to condense the steam when the engine was moving 
slowly ; and when the air-pump moved slowly it would not be 
be able to deliver much water. When, on the contrary, the 
engine ran away the steam was turned off, and the water was 
turned on, as much water would help to load the engine, and a 
fast air-pump would be able to deliver it. Marine engines being 
now generally fitted with surface condensers, are in no danger of 
being inundated by injection water, and hence the governor is 
only used to regulate the admission of the steam. 

Ventilating Fan worked by Injection Water.—An arrangement 
was introduced for ventilating the holds by means of a fan 
worked by a Barker's mill, the water flowing through which was 
the water subsequently used for condensation. The force of the 
injection water flowing into a vacuum was thus utilised 

Self-Registering Steam Log.—A paper, moved by a clock, was 
made to receive the traces of several pencils of different colours, 
which pencils were moved up or down by the pressure of the 
steam or vacuum, the position of the governor balls, &c. In 
this way the varying performance of the engine was recorded 
throughout the voyage. Dr. Lardner, who saw the apparatus 
on board the Don Juan in 1837, requested me to design a similar 
apparatus for him, which was accordingly done, and this appa- 
ratus was exhibited before the British Association at Newcastle 
in 1838. 

When Dr. Lardner visited the Don Juan he consulted me 
regarding the prospects of Atlantic steam navigation, then about 
to be attempted. My opinion was not favourable to the enter- 
prise, as in the existing state of the art I did not see how vessels 
could carry the coal necessary for so long a voyage, and at the 
same time take a remunerative cargo. Fortified by this opinion, 
Dr. Lardner, at a meeting of the British Association held after- 
wards in Bristol, pronounced against the scheme as not likely to 
be successful. But he was violently assailed by the supporters 
of the measure, and was represented as having given utterance 
to the absurdity that it was physically impossible for a steamer 
to cross the Atlantic. The enterprise was tried, and proved as 
complete a failure as Dr. Lardner had predicted. The Sirius, 
the first vessel placed upon the line, was withdrawn. The Pre- 
sident was lost, the British Queen was sold, the Liverpool and a 
vessel called the United States, still upon the stocks, but after- 
wards called the Oriental, built for the Atlantic trade, were 
transferred to the Peninsular and Oriental Steam Company, the 
Great Britain was wrecked in Dundrum Bay, and the Great 
Western was sold. Only the Cunard vessels remained on the 
Atlantic. Allthe others were driven off ; and the Cunard vessels 
were only able to exist by the aid of a Government subsidy, 
largely augmented after their establishment to enable them to 
continue the service. This last was a state of things to which 





’ 
Dr. Lardner’s remarks obviously did not apply, as any scheme 
however unpromising, may be perpetuated if supported by the 
public purse. The Cunard Company was admirably managed 
from the first. It adopted Dr. Lardner’s suggestion to make the 
point of departure some suitable port of the American continent 
nearest to this coun’ But even then it was only by a large 
Government subvention that it could continue to exist. Dr. 
Lardner’s supposed dictum on this subject, however, is stil] 
quoted as an example of the want of prescience in scientific men 
in regard to the posssibilities of scientific achievement, whereas 
the fact is that the point in contreversy was not a matter of 
science at all, but of mere common sense; and Dr. Lardner’s 
predictions were completely verified by the result. Of course 
the conditions of Atlantic navigation at the present time are 
very different from what they were forty years ago, and what 
was then a hazardous experiment is now a commercial reality. 
The trade has grown enormously ; the cost of steam power has 
been reduced by successive improvements ; and the screw pro- 
peller now enables vessels to succeed where with paddles they 
would fail. Dr. Lardner’s remarks, however, only applied to 
the state of things then existing, and that they were just has 
been proved by the inexorable logic of fact. 

Tn, the earlier days of steam navigatiun marine boilers lasted 
only four or five years, whereas land boilers lasted twenty years, 
and it was a natural conclusion that the corrosion was produced 
by some chemical action of the salt water. It was mainly out 
of this delusion that Hall’s project of surface condensation 
arose, and about 1836 I was pressed very much to sanction the 
introduction of the system into some of the vessels of which I 
then had charge. The assertion was made that surface con- 
densation would greatly ‘increase the durability of marine 
boilers, as by this method they would be fed by distilled water, 
instead of by salt water from the sea. But no evidence was 
adduced of such a result having been realised as an increased 
durability of the boiler; and as no other benefit was expected 
there did not appear to be adequate ground for adopting the 
innovation 

The method of external condensation was employed by Watt 
in his early engines, but was dismissed on account of its cum- 
brous and costly character. It was revived by Cartwright to 
enable him to work engines with spirits instead of water, from 
which he expected an important economy that was never 
realised, and at the period referred to it was again brought for- 
ward by Hall as an expedient for preventing corrosion in marine 
boilers. This, however, it failed to do, as it was practically 
found that the vessels fitted with Hall's condensers suffered from 
a more rapid corrosion of the boilers than vessels in which the 
boilers were fed from the sea. Notwithstanding these unfavour 
able experiences, it appeared to me inevitable that surface con 
densation should again come into use, not as an expedient for 
increasing the longevity of boilers, but as a means of enabling 
a high pressure of steam to be employed in steam vessels with 
safety—large expansion being necessary to obtain economy of 
fuel, and a high pressure of steam being necessary to large 
expansion. 

The main purpose of the patent taken out by me in 1838 was 
to give effect to this idea. I employed a boiler capable of bear 
ing a high pressure, and traversed by small tubes like those 
employed in locomotives. It appeared ©) ue necessary that 
these tubes should be kept clear in the in ‘je «1 soot, and on the 
outside of incrustation, and accordingly I proposed to employ 
gas furnaces and surface condensation. A boiler on this plan 
was costructed and tried in Greenock in 1839, and, so far as | 
am aware, this is the first tubular boiler constructed for steam 
navigation. But tubular marine boilers did not come into 
general use until five or six years afterwards, and then they were 
not associated with a high pressure of steam. In Fig. 5 a repre 
sentation of my boiler is given. In my condenser, for the first 
time, the water was through the tubes. It was made to 
traverse one-third of the tubes first, then another third, and 
finally the residue, as is now the usual practice. The circulating 
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and feed pumps moreover were worked by a separate or donk»; 
engine, the first application, so far as I am aware, of that 
system. Under these arrangements it was expected that » high 
pressure of steam could be used expansively with a very iaper- 
tant diminution in the cost of fuel. But the objections tc high 
steam at this period were so great that no one would venture to 
employ it. The system had, consequently, to wait the advent 
of more propitious times. 

The foregoing experiences refer almost wholly to marine 
engines. We now come to the subject of locomotives. 

In 1888 I made the acquaintance of Mr. James Kennedy, then 
manager of the engineering works of Mr. Edward Bury, engineer 
in Liverpool, and subsequently a partner in the firm of Bury, 
Curtis, and Kennedy. Mr. Kennedy had been, before this, 
manager of the works of Mr. George Stephenson at Newcastle, 
and, while there, he had designed and superintended the con- 
struction of the engines with which the Stockton and Darlington 
Railway was opened in 1825. The Locomotion now erected 
on a pedestal at Darlington, is one of those engines, and it is 
well known that it was the success reached by the Stockton and 
Darlington Railway which led to the construction of the Liver- 
pool and Manchester line. Mr. Kennedy was a marine engineer 
before he turned his attention to the locomotive, and he intro- 
duced into the locomotive some of the points of excellence which 
had been already matured in the marine engine. I found, when 
I became acquainted with Mr. Kennedy, that he had also been 
turning his attention to the use of higher pressures and expan- 
sive action in steam navigation. So far back as the end of 1836 
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he had proposed to Mr. William Brown, merchant in Liverpool, 
to establish steamers on the Atlantic with compound engines on 
the Woolf system, the high-pressure -cylinder being set at one 
end of the side levers, and the low pressure cylinder at the 
other end. He found, however, as I had also found, that no one 
connected with ocean steam vessels would entertain any proposal 
at that date, involving pressures of more than a very few 
pounds on the square inch, and the proposal was rejected. 

Mr. Kennedy took an important part in improving the 
locomotive. e cranked axle and the horizontal position of the 
cylinders I believe we owe to him, and at the time the London 
and Birmingham Railway was opened, the best and most 
symmetrical locomotives extant were those of Mr. Kennedy's 
design, Knowing the important part he had taken in maturing 
the locomotive, I have obtained from Mr, Kennedy, who is still 
alive and in good health, the chief incidents of his career. The 
are as follows :—James Kennedy was born in 1797, in the a 4 
of Liherton, three miles south of Edinburgh. When between 
thirteen and fourteen years of age he was bound apprentice toa 
millwright, at Dalkeith, with whom he remained for five years. 
He was then engaged at Sir John Hope's colliery, to look after 
some pumping and winding engines, and he remained among 
coal mines for five years. He was next employed as a millwright 
at the cotton mills at Blantyre, nine sniles from Glasgow. A 
country engineer, named John Stevenson, who had no workshop, 
next employed him at the Monkland steel works, to fit up some 
water-wheels ; and he subsequently went to Laverock Hall, near 
Hamilton, to erect some pumping and winding engines, the 
patterns of which were also made by him. Having completed 
and started these engines, he left Stevenson, with whom he had 
been in all two years, and obtained employment at the Loch- 
rinn distillery, at Edinburgh, where they were substituting a 
large engine for the small one previously employed to grind the 
malt. Mr. Gutzmer was the engineer employed to make the 
substitution, and he employed Mr. Kennedy as a workman in his 
factory. After the lapse of eighteen months he was made fore- 
man. While here he made the direct-acting engines of the 
Emerald Isle, a vessel belonging te the St. George Steam Packet 
Company ; and he proceeded to Liverpool to fit them on board. 
At Liverpool, Mr. Jevons, an iron merchant, introduced him to 
George Stephenson, by whom he was employed to manage his 
works at Newcastle. He went to George Stephenson in August, 
1824. His first occupation was to complete a tug for the Stock- 





ton river, which had been undertaken by his predecessor, but no 
designs for which had yet been made out. He also constructed 
two pairs of winding engines, in which the rope had to be laid | 
evenly on a vertical pulley, which he accomplished by the aid of | 
the mangle-wheel motion, assisted by a tumbling weight. The 
four engines which opened the Stockton and Darlington Railway, 
in 1825 were designed, drawn out, and set to work by him. He 
discarded the floating pistons of George Stephenson's previous 
engines, put grease-cups on the cylinders, and oil-cups on the | 
bearings, and coupled the side rods immediately to the wheels. 
Each axle was made to swivel vertically in the middle, so that all 
the wheels would be sure to bear upon the rails. Such were the | 
engines with which the Stockton and Darlington line was opened ; | 
and the Locomotion was one of them. Mr. Kennedy remained | 
with George Stephenson about sixteen months, during which | 
time the size of the works was doubled. He left at the end of | 
December, 1825, to take the management of Mather and Dixon's 
works, in Liverpool, whence he was engaged by Edward Bury, | 
who had recently started in busi as an engi ere he | 





EXPRESS LOCOMOTIVE—SOUTH-EASTERN RAILWAY. 
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By the courtesy of Mr. Cudworth, the South-Eastern Railway 
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it is only required to turn the handle of the inductor at the 


constructed land, marine, and locomotive engines. The Dread- | Company's locomotive engineer, we are enabled to give drawings | place from which the signal is sent. This inductor, including 


nought, a locomotive employed to help in the construction of the 
Liverpool and Manchester Railway, was made in 1829. It had 
two inclined cylinders working down to cranks on a shaft carried 
across beneath the boiler, on which shaft a wheel for a pitched | 
chain was fixed, and this wheel gave motion to a pitched chain 
passing over smaller pulleys on the fore and aft axles of the 
carriage, and so propelled the machine. This engine was formed 
with the side rods working down to the cranks, in the same way 
as the Locomotion. The boiler was made with a fire tube and two 
return tubes. The Dreadnought was afterwards bought by Mr. 
Hargreaves, of Bolton, and continued to be used in the coal 
traffic for twenty years. The Liverpool, another locomotive con- 
structed by Mr. Kennedy, was placed on the Liverpool and Man- 
chester line on the 12th June, 1830. This engine had a boiler 
like that of the Dreadnought, but the cylinders were horizontal, 
and the driving axle was cranked. A blowing cylinder was em- 
ployed to produce the necessary draught, but as it made holes 
in the fire it was discarded, and a tubular boiler with round fire- 
box was substituted, with an exhausting jet in the chimney. 
Upon this type no improvement was afterwards 

this time Edward Bury’s locomotives acquired a high reputa- 
tion. 

The directors of the Leicester and Swannington Railway 
having advertised for locomotives to draw loads up a certain 
incline, Edward Bury undertook the task, and accomplished it 
successfully. The directors, who were also directors of the 
London and Birmingham Railway, were so favourably impressed 
with the performance of his engines, that they gave him a con- 
tract to work the London and Birmingham line at a certain sum 
per train. 

Mr. Kennedy was unable to compete at the public trial of 
locomotives on the Liverpool and Manchester line in 1830, being 
then very busy in finishing some marine engines for Mr. Samuel 
Cunard, of Halifax, the ships for conveying which were — 
their delivery. Thenceforth he continued to be a good dea 
occupied in the construction of marine engines. In 1837 hecon- 
structed two pairs of high-pressure engines for the Rhone with 
locomotive boilers, and in 1838 he constructed two pairs of con- 
densing engines, also with locomotive boilers carrying 60 lb. pres- 
sure, for steam-vessels on the same river. The draught through 
the fire was maintained by an exhausting fan. In 1860 these 
steamers were still in existence, and were examined by me at 
Lyons in company with Mr? Kennedy at that time. 








RESISTANCE OF SLAG Bricks TO CRUSHING StRAINs.—M. Léon 
Cahier, in an interesting to the Société Scientifique Indus- 
trielle of Marseilles, comes to the following conclusion :—Bricks 
made by the Funel machine with a singJe pressure offered, after 
being made 140 days, a mean resistance of 49°2 kilogrammes per 
square centimetre—704 lb. per square inch—and after a year their 
resistance was 777 kilogrammes per square centimetre—1105lb. per 
square inch—while the resistance of bricks made by the Devaux 
machine, with double pressure, was twice that of the former. 


Hor Biast Pic ror REFINED Irnon,—M. Fernand Hamoir turns 
e hot blast into the blast furnace just before the metal is run, 
the operation ope performed rapidly with a cheap and simple 
apparatus, The advantage obtained is a pig which gives, it is said, 
one charge more to the puddling furnace in 24 hours and an iron 

rfectly refined and capable of being welded. The books of the 
iron works w! this method was adopted show an increase in the 
Everage of 290 Kllogrammes owt. 3qr.10lh-—-per charge. The om 
average owt. 3qr. . —per . The loss 
due to the blast is com; ted for by a diminished waste in the 
puddling furnace, w! does not exceed 7°88 per cent. 


made ; and from | 


with this number of THz Encrnerr, above and at page 448, of the 
last type of express locomotive built for the company to Mr. 
Cudworth’s designs. 

The engine has cylinders 16in. diameter, and a 22in. 
stroke. The driving wheels are 7ft. diameter. The fire-box 


is, of course, arranged for burning coal, and has 132°31 square 


| ts own bells, can be either fixed to a wall or adjusted in a 
| transport case, and does not occupy more than llin. by 6in. by 
12in. 








HOBSON’S PATENT LOCK NUT. 


feet of heating surface, the tubes have 973°01 square feet of | In the accompanying engraving we illustrate an ingenious 


heating surface, total heating surface 1105-32 square feet. 


form of lock nut, the invention of Mr. A. H. G. Hobson, of 


Acarefully made experiment with one of these engines, extending | Kelvington-place, Liverpool. The drawing almost explains itself. 


over 4931 miles of running, gave a consumption of Welsh coal of 
| 21°34 Ibs. per mile, with an average load of 13°06 
| weighing 142°3 tons, at an average speed of 44°15 miles per hour. 
| The tender carries 2500 gallons of water, being sufficient for the 
run from London to Dover without stopping. 








SIEMENS BROTHERS’ MAGNETO-ELECTRIC 
BELL-SIGNALLING APPARATUS. 

In the accompanying engraving we illustrate a neat bell- 
signalling apparatus just introduced by Messrs. Siemens Bros., 
Queen Anne’s Gate, Westminster. 

| Such signals are generally given by electric bells brought into 
action by means of batteries, but that method gives reasons for 
| continual complaint on account of frequent interruptions, the 


The first or largest nut has a projection on the upper part 








batteries requiring attention and renewal from time to time. 

















To fulfil the requirements for reliable bell-signalling between 
two or more distant points, Messrs. Siemens have con- 
structed a magneto-inductor in combination with a powerful 
alarum of two bells, each 4in. in diameter. The inductor con- 
tains six permanent magnets, between which a Siemens arma- 
ture is made to revolve by means of a handle, thus generating 
currents which act upon the bells. This system, illustrated in 
the annexed engraving, does away with the difficulties and short- 

ings of bells worked by batteries, as the magneto apparatus 
is of constant and unchangeable power, is portable and protected 
against damp, and is not so liable to be damaged by rough 
handling as batteries are. To give a signal to the distant bell 





which is made taper, and has a fine thread cut on the outside. 


| It will be observed that there is a slot or saw nick cut down the 


projection, consequently, when the second nut is screwed down 
on it, it squeezes or jams the projection on the first nut against 
the bolt, thus preventing the possibility ef working loose. 








InoN IN FORTIFICATIONS. — = ae Senet 5 oe | 
appointed a ial commission, under the presidency o' 
Cotart, to take into consideration the use of iron in fortification. 
Tue IRnon TRADE OF GERMANY.—A meeting was held at Dussel- 
dorf the end of last month of the Société pour Sa wder les 


| intéréts économiques de la Province Rhenane et de la Westphalie, 
f | which is composed for the most part of iron- 


masters, colliery-owners, 
and m of steel wi &c., in the two provinees, The 
principal object of the meeting was to discuss the state of the iron 
and steel'trades; and all the speakers endeavoured to show that the ‘ 
German iron and steel trade would undoubtedly be ruined if the 
Government did not i diately take to prevent such a 
catastrophe, and especially if it did not rescind its decision of 1872 
to suppress the import duties on iron from the 1st of January, 1877. 
To maintain this position they put forward the following proposi- 
tions :—(1) That the Franco- ian war caused a commercial 
and industrial crisis which is still felt over the whole of the 
civilised globe. (2) That this crisis is far from terminating, but, 
on the contrary, it is becoming more severe. (3) That the 
operation of the laws as to banks and money has occasioned great 
commotion in the commercial affairs of Germany. (4) That the 
annexation of Alsace and Lorraine has greatly e 
competition for iron products, and that to the loss of the Rhine 
Provinces and Westphalia. After discussing these its, the 
meeting resolved that a petition should be presented to the 
Government in which the following should be demanded :—(1) 
That the abolition of the import duties on iron be delayed for five 
years. (2) That the representatives of the various branches of 
national industry be consulted at the time of renewing commercial 
treaties with other nations. (3) That the railway companies’ 
tariffs be reduced to what they were before the increase two years 
.— that a general reform be introduced into the arrangements 
° way 
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INSTITUTION OF CIVIL ENGINEERS. 


Ar the fifth ordinary meeting of the session 1875-6, held on 
Tuesday, the 7th of December, Mr. Thos. B. ison, president, in 
the ehair, it was announced that the council, acting under the pro- 
visions of the bye-laws, had recently transferred Mr. James 
Kimber, Ex-Eng. P.W.D., India, from the class of associate 
to that of member ; and had admitted the following candidates as 
students in the Institution—viz.: Messrs. Thomas Burrell Bewick, 
Henry George Boyce, Horace Boardman Cox, Francis Wolley Dod, 
Edmund Colville Elliot, Edward Henry Elton, Robert Abraham 
English, Charles Firth, Henry Hoyne Fox, Ernest Gordon Fraser, 
Joseph Gabbett, Justiniano Aurelio, Galvez, Duncan George, Alfred 
George Harrison, Hamilton Theodore Harwood, Arthur James, Has- 
lam, St. John Hewett, Arthur Hi Arthur Edward Hight, William 
Hi m, Arnold Horne, George Buchanan Lambert, Oswald Camp- 
John Bonfoy Leventhorpe, John List, Charles James 
M‘Connell, Alexander MacGregor, Charles Algernon Moreing, 
George Streatfeild Morley, Joseph Richard Clinton Nicolls, 
George Leonard Parrott, Owen Parry, Ebenezer Pentelow, Francis 
John Pope, Richard John Gifford Read, Arthur Beanett Richard- 
son, Reuben William Roberts, 
Robinson, John Newman Robinson, 
George Pringle Rose, Charles Brooke St. John, Luke George 
+ aan Sam Shaw, Fred Simpson, Kent Hume Stephen, George 
enry Stephens, Alfred Weeks Szlumper, Arthur Ventris, Edward 
Walter Vowell, William Valon Watson, George Whitehouse, 
William Wilson, and Barclay Hughes Young. 

The first ballot for the session resulted in the election of sixty 
candidates, of whom ten were members, viz.: Messrs. Walter 
Butler, Oudh and Rohilkund Railway ; Andrew Johnston, Mid- 
land Railway ; John Kennedy, Chief Engineer of Montreal Har- 
bour Trust ; Charles Benjamin Le Mesurier, East Indi ilway ; 
William Robinson, East London and Queenstown Railway, Ca) 
Colony ; James William Rundall, Ex. Eng., P.W.D., Madras; 
William Stevens, Bygholms Veile Reclamation Works, North 
Jutland ; Edward ae — Government Railways ; 
George Turner Walch, Eng., P.W.D., Madras ; and John Smith 
Whitlock, Darlington. candidates were elected Associates, 
viz.: Major Claes Adolf Adéiskéld, Stockholm; Messrs. Frederick 
Henry Anson, Sudbury, Derby; Wilfred Bailey, Brighton ; Edward 
Fisher Bamber, Westminster ; Joseph Brady, Sandhurst District, 
Victorian Water Supply; Benjamin John Elder Bruce, Hull ; 
John Brunlees, Stud. Inst. CE. Westminster; Philip Bulmer, 
North-Eastern Railway ; Richard Cail, Gateshead; William 
Thomas Henny Carrington, Cheapside; Joshua Cartwright, 
Dukinfield ; John Coates, Westminster ; Augustus Samuel William 
*- Connor, Lieut., R.E., P.W.D., India ; Charles Currey, B.B. and 

C.I, Railway, Bombay ; James Henry Dawson, P.W.D., Ceylon ; 
Thomas lis Dewar, Gi Hill; William James Doherty, 
Dublin ; John Donaldson, iswick ; George Selwyn Edwards, 
Stud. Inst. C.E., Westminster; Henry den Fisher, Taff 
Vale Railway; William Oliver Gooding, Westminster; Alan 
Grant-Dalton, Stud. Inst, C.E., Cape Government Railways ; 
Frederick Griffith, Runcorn New Dock; Robert Carr Harris, 


Halifax, N.S.; Robert Cadding Hemberow, Carlisle ; H Ellis 
Hill, Westminster; Walter e Izard, Guildford ; William 
Henry Johnstone, Lieut. R.E., Holkar State Railways; John 


Barber Lindsell, Lieut. R.E., P.W.D., India ; Hugh Lewin Monk, 
Ex. Eng., P.W.D., India; Alexander Murray, P.W.D., Ceylon ; 
Thomas John Francis Nicolls, B.A., Lancashire and Yorkshire 
Railway; Thomas Francis O’Meara, Oudh and Rohilkund 
Railway ; Richard Quigly, Cape Government Railways ; William 
Hans Rathborne, Lieut. R.E.,; Rajpootana State Railway; 
Playford Reynolds, Assist. Eng., P.W.D., Bombay; William 
Hanbury Pettingall Sherman, P.W.D., India; Ernest Alfred 
Sibold, Ex. Eng., P.W.D., India ; William Kitson Stent, Stud. 
Inst. C.E., Assist. Eng., P.W.D., India; Alexander Davidson 
Stevenson, Stud. Inst. C.E., Westminster; Houston Stewart Stew- 
art, Darlaston ; John Tate, Ex. Eng., P.W.D., Bombay ; Robert 
H. Thurston, Professor of Engineering at the Stevens Institute, 
Hoboken, U.S.; Nanaii Narayan Vasalekar, Bombay; Zaccheus 
Walker, jun., Stud. Inst. C.E., Hammersmith ; Stephen Wat- 
kins, Wolverhampton ; Thomas Edward West, Stud. C.E., 
Oldham; Arthur Ross Wilson, Oudh and Rohilkund Railway ; 
Robert Wilson, Leeds ; and George Backhouse Witts, Engineer and 
Manager of the Dalbeattie Granite Company. 





per read was on ‘“‘ The Brighton 
e 


At the same meeting a pa; 
all Sewers,” by Mr. J. G. Gamble, B.A., 


Intercepting and Outf 
py C.E. 

The paper stated that the area affected by these works was about 
1800 acres, and comprised the whole of what was ordinarily called 
Brighton. Portions also of the parish of Rottingdean, east of 
Brighton, might be drained into the intercepting sewer. The 
range of tide varied from 22ft. to 9ft. The geological formations 
were the “ chalk,” or ‘‘chalk with flints,” with overlying 
strata westward, and in the valleys, — of fine sand. Towards 
= end of Brighton a stratum of clay was found near the 
surface, 

Until about thirty years ago, the sewage of Brighton was 
drained into cesspools. Such sewers as there were chiefly served 
to convey away rain water to the upper part of the beach. When, 
however, the houses were drained into the sewers, the sewers 
became a great nuisance, and were ually extended farther and 
farther seaward. In 1870, at the time of passing of the Act for 
the present works, there were eight outfalls, al. of which, with 
one e , were abolished, the sewage passing to the outfall at 
Portobello. 

To remedy this evil, Mr. Hawksley, Past-president Inst. C.E., 
roposed still further to lengthen the pipes. Mr. Robert Raw- 
inson, C.B., M. Inst. C.E., suggested an intercepting sewer, with 
an outfall to the westward of the town. Sir Joseph Bazalgette, 
C.B., M. Inst. C.E., recommended an intercepting sewer, with an 
outfall to the eastward, near Roedean-gate. Messrs. Maclean 
and Wright also proposed that the sewage should be taken in the 
same direction, but placed the outfall at Saltdean. The present 

ition, Portobello, was recommended by Sir John Hawkshaw, 

‘ast-president Inst. C.E., who designed and carried out the whole 
of the work, the author being the resident engineer. Mr. Matthew 
Jgnnings originally took the contract for the works, but they were 
finished by Messrs. John Aird and Sons. 

The intercepting sewer began at Hove-street, ran under the 
Shoreham- nearly to the end of the Brunswick-square Lawns, 

passed under the beach till it entered again under the road at East- 
street, and excepting for a short distance at Rottingdean, it extended 
from thence under the Marine-parade and the Newhaven-road to 
Portobello. The sewer was of brickwork, and was of a circular 
section, 5ft. in diameter, up to East-street ; 6ft. indiameter between 
East-street and the Steyne ; 7ft. in diameter from the Steyne to 
the Penstock-chamber, Portobello; and between the Penstock- 
chamber and the sea, the sewer was partly of brickwork, partly of 
three cast iron pipes, 4ft. in diameter, laid side by side ; the total 
distance was 5008t., or 7} miles. The average fall was about 
3ft. in the mile. 





The invert at Hove-street was 21 6 above low water of spring tides. 
” the Steyne 15 3 ” ” ” 
” Blackrock 143 ” ” ” 
ns the Pensteck-chamber 20 pa oe ~ 
oe the outfall 00 ‘0 = os 


Besides the main line a considerable length of junction sewers 
was constructed to connect the old main sewer by suitable curves, 
Catch tanks were inserted in the tributary sewers just before 
their junction with the main sewer. These catch tanks were of 
different dimensions, according to the quantity of material 
expected. The tank at the Steyne was 40ft. long and 18ft. 
broad. The deposit was almost entirely road drift, and as it 
mainly came in after storms, it was little contaminated 
by sewage. All these tanks, as well as the bell-mouth chambers, 

\ 


‘ 





were ventilated by shafts to the road. There were twenty-four 
side entrances, including the Penstock-chamber. Besides these, 
nine of the ventilators had hand-and-foot irons built into them ; 
four of these had entrances from the beach, as well as winding 
staircases to the road. When the entrance was deuble, the 
main shaft was generally used as a working shaft during progress— 
the passage to the beach, the manhole on to the footway, and the 
ventilating —- communicating with a grate in the centre of 
the road, sides the thirty-three entrance shafts, there were 
twenty-eight smaller shafts, only intended for ventilation. Where 
the sewer was under the roadway, the gratings were not directly 
over the sewer, but asmall pit was interposed to catch pebbles 
and dirt. The grates were of cast iron, in two parts. The 
interior portion could be lifted out without disturbing the outer 
one or the road metalling. The circular shafts were connected 
to the springing of the sewer by walls battering inwards, and start- 
ing from the springing of the sewer. When the surface was at a 
considerable height above the sewer, the ventilators at the lower 
end of the sewer had irons let into the walls to enable the flushers 
to get out. Where very deep they had in addition a special recess, 
coneheneely above the level of the storm overflows, as a refuge for 
ers, 


There were three storm overflows in Brighton, at the former 
western, central, and eastern outfalls respectively. In the six 
months ending the 21st. of December, 1874, the central overflow 
had come into operation three times, and the other two once. In the 
first six months of 1875 the storm overflow only came into opera- 
tion once. In that at the Steyne a weir was built in a slanti 
direction across the old sewer, and the ordinary drainage p: 
along a new sewer towards its junction with the intercepting 
sewer. The level of the top of this weir was about two inches 
higher than the old storm overflow, a level found sufficient to prevent 
the flooding of the lowest basements in case of the water getting 

ast the house-drain flaps, and i up the house-drains, 

e storm water was h by the former central outfall. 
An inlet had been constructed at the Steyne with penstocks to 
admit sea water to flush the lower part of the sewer ; this was 
amp used at spring tijles. Arrangements had also been made 

or working two sets penstocks, one by which the tide should 
be shut out in case of the valves not acting, the other for penning 
back the sewage temporarily, so as to flush the eutfall at lew 
water. This chamber was provided with a passage to the 
beach, and with a louvred roof for ventilation. Between the 
penstock and the sea, the section of the sewer changed from a 
circle to a semicircular arch with a flat invert, and then again, by 
an arched chamber, to three iron pipes. The iron pipes were 
held together in a frame of green heart timber, with wrought iron 
bolts, and the pipes were retained in line by bolts which 
through lugs cast on them for that purpose. Beyond the mouth 
of the pipes the sewage ran in a trench only visible at low water 
during spring tides. 

The progress of the work and the method of laying out the 
line of sewer were next described. The works were begun in 
January, 1871, and were completed in June, 1874. Between 
Hove-street and the Steyne, a length of two miles, the sewer was 
built in an open cutting, while between the Steyne and Portobello, 
a distance of over five miles, it was tunnelled through chalk. 
The brickwork was 9in. thick, except between Rottingdean and 
the Penstock-chamber, where it was 13in. thick, and between the 
Penstock-chamber and the sea it was 18in. All this brickwork 
was set in Portland cement mortar with the exception of the walls 
of the Penstock-chamber, which were in greystone lime mortar. 
Gault pressed bricks, or bricks made at St. John’s Common, near 
Burgess-hill, were used in the inverts, and ordinary gault or 
stock bricks in the arches. The bricklayers were paid 10s. for 
each 12ft. length of %in. work, and 15s. for each 12ft. 
length of 13}in. work. Brick blocks of eight whole bricks 
and four half bricks were used when the bottoms were wet. 
Radial bricks were not required owing to the large diameter of the 
sewers. More than six million bricks were used—sixty-three 
courses being required in the inner ring of the 5ft. sewer, and eighty- 
six courses in the 400 lineal feet of brickwork in tunnelling were exe- 
cuted per 7ft. sewer. Pipes were laid under the invert to carry off 
the water, much of which was met with while the brickwork was 
being put in. When the jnnction was made between the brick- 
work Re one shaft with that from the next, the pipes were 
plugged or closed by a valve built for that ey Under the sills 
at Portobello iron pipes were used, which were afterwards filled 
with Portland cement grout. So great was the — that the 
walls at Rottingdean and at the coastguard station at Portobello 
were seriously affected. For a considerable period 15,000,000 


in most cases being rai about 30ft. At this time thirteen 

umps about 20in. in diameter were employed, worked by one 50 
LP. stationary engine, and eight portable engines averaging 
14 H.P. each. The water gave considerable trouble in setting 
the brickwork. 

The ventilation of the sewer during the progress of the works 
was good in every portion where there were two openings. Where 
there was only one aes the air in the heading became bad, and 
openings to the cliff frequently to be made. 

The total cost of the work had been about £100,000. The cost 
of a lineal foot of the 5ft. sewer, which was built almost entirely 
under the first contract and in open cutting, was 29s. The cost 
per lineal foot of the 7ft. sewer, 9in. work, which was done by 
tunnelling, was 27s. under the first contract, 41s. under the second. 
The extra cost of three-ring work (13}in.) over two-ring work (9in.) 
was, under the first oontract, 12s., under the second 16s. per 
lineal foot. The cost of a ventilator varied from £20 where the 
sewer, as at Cliftonville, was not far from the surface, to £160 
where the ground level was, as at some places on the Newhaven 
road, from 150ft. to 160ft. above the invert. The staff now 
employed under the Brighton town surveyor on these works was 
one inspector and six flushers, including two men at Portobello to 
take care of the penstocks. 

At the monthly ballot the following candidates were balloted 
for and duly elected, viz. :—Messrs. W. Butler, A. Johnston, 
J. Kennedy, C. B. Le Mesurier, W. Robinson, J. W. Rundall, 
W. Stevens, E. G. Strong, G. T. Walch, and J. S. Whitlock, as 
members; and Major C. A. Adelskild, Messrs. F, H. Anson, 
W. Bailey, E. F. Bamber, J. Brady, B. J. E. Bruce, J. Brunlees, 
Stud. Inst. C.E., P. Bulmer, R. Cail, W. T. H. Carrington, 
J. Cartwright, J. Coates, A. 8S. W. Connor, Lieut. R.E., C. Currey, 
J. H. Dawson, T. I. Dewar, W. J. Doherty, J. Donaldson, G. 8, 
Edwards, Stud. Inst C.E., H. O. Fisher, W. O. Gooding, A. 
Grant-Dalton, Stud. Inst. C.E., F. Griffith, R. C. Harris, R. C. 
Hemberow, H. E. Hill, W. G. Izard, W. H. Johnstone, Lieut. 
R.E., J. B. Lindsell, Lieut. R.E., H. L. Monk, A. Murray, T. J. 
F. Nicolls, T. F. O’Meara, R. Quigly, W. H. Rathborne, Lieut. 
R.E., P. Reynolds, W. H. P. Sherman, E. A. Sibold, W. K. Stent, 
Stud. Inst. C.E., A. D. Stevenson, Stud. Inst. C.E., H. 8. 
Stewart, J. Tate, R. H. Thurston, N. N. Vasalekar, Z. Walker, jun., 
Stud. Inst. C.E., 8. Watkins, T. E. West, Stud. Inst. C.E., A. R. 
Wilson, R. Wilson, and G. B. Witts, as Associates. a 

It was announced that the council, acting under the provisions 
of the bye-laws, had transferred Mr. J. Kimber from the class of 
Associate to that of Member, and had admitted Messrs. T. B. 
Bewick, H. G. Boyce, H. B. Cox, F. W. Dod, E. C. Elliot, E. 
H. Elton, R. A. English, C. Firth, H. H. Fox, E. G, Fraser, J. 


gallons of water were pumped every twenty four hours, the water | 





Gabbett, J. A. Galvez, D. George, A, G. Harrison, H. T. 
Harwood, A. J. Haslam, St. J. Hewitt, A. Hicks, A. E, Hight, 
W. Hodgson, A. Horne, G. B. Lambert, O. C. Lees, J. B. Leven- 
thorpe, J, List, C. J. M’Connell, A. r, C. A. Moreing, G. 
8. Morley, J. R. C. Nicolls, G. L. Parrott, O. , E. Pentelow, 
F. J. Pope, R. J. G. Read, A. B. Richardson, R. W. Roberts, 
Cc. L. P. Robinson, J. N. Robinson, P. C. Rodriguez, G. P. , 
Rose, C. B. St. John, L. G. Sgouta, 8S. Shaw, F. Simpson, | 

H. Stephen, G. H. Stephens, A. W. — A. eee | 
W. Vowell, W. V. Watson, G. Whitehouse, W. Wilson, : 
itudents, 


' Siemens, Sir Joseph Whitworth, Bart., and Edward 


was held on Tuesday, the 21st 


The fifty-eighth annual amy 
. Harrison, the President, iu the 


of December, 1875, Mr. Thomas 
chair, 

In commencing the report, the council aongutiaiatelt the 
Institution upon a year of decided progress, not only in its home 
connections, oaks. and especially, in its foreign relations, for 
since the last anniversary its cosmopolitan character had been 
more marked than ever. 

During the past session fifteen papers, on nine subjects, had 
been read and discussed at the twenty-three ordinary meetings. 
The subjects related to railways, the water supply of English 
towns, the Indian system of water supply and of tanks, the 
manufacture of steel, gas works, the Chesil Bank, docks, break- 
waters, and heavy guns. One hundred and seventeen persons 
had joined in the discussions, of whom ninety-one belonged to the 
Institution and twenty-six were visitors. The average attend- 
ance at the meetings had been 227. ‘The communications 
and the discussions upon them were recorded in four volumes 
of minutes of ings, issued to the members at intervals 
throughout the year, together containing 1599 pages of printed 
matter, illustrated by thirty-nine plates and eighty-three woodcuts. 
The proceedings now also comprised other original essays deemed 
by the council more suited for printing alone than for reading and 
discussion. These selected papers, fifteen in number, were of a 
very varied nature, in which engineering operations in 
Sweden, India, France, Canada, the United States, Holland, 
Russia, England, and Switzerland were represented. An entirely 
novel feature in the publications was the section devoted to 
“abstracts of papers in foreign transactions and periodicals,” 
which had involved much thought and labour on the part of the 
council, whose anticipations as to their value had, however, been 
fully realised. The successive numbers of more than 100 
different periodicals had been regularly examined, and out of 
sixty-three of these periodicals articles had been selected, care 
being taken to obtain as t a variety as possible in all branches 
of engineering and in allied experimental sciences. Among the 
sources of information there were twenty-two French, twelve 
Prussian, and eight Austrian; Bavaria, America, and Italy, con- 
tributed three each; Russia, Holland, and Belgium, two each; 
India, Spain, Portugal, Saxony, Sweden, and Switzerland, one 
each, Tos yontetion everywhere according to these abstracts had 
been most flattening and encouraging. Communications had been 
entered into with the authors of the original articles and with 
many other foreign engineers, from several of whom reprints of 
subsequent memoirs had been received, accompanied in some cases 
by carefully prepared abstracts. 

Analysing the changes in the roll of the Institution dur- 
ing the twelve months under review, it appeared that 17 
associates had been transferred to the class of members, and 
that 3 honorary bers, 33 bers and 176 associates 
had been elected. On the other hand the losses had been 
from deaths, 4 honorary bers, 13 bers and 22 associates ; 
from resignations 1 member and 6 associates, and from erasures 1 
member and 5 associates. There had thus been a decrease of 1 
hono member, and an increase of 35 members and of 126 Asso- 
cintes. The numbers of the several classes on the 30th of November 
last were 14,826, and 1449 respectively, together 2289. The 
average effective increase for the six years ending 1850 was twenty-two 
for the past six years it had been 112, but in 1874-75 it was 160, 
the highes yet attained. 

The council had, during the past year, devoted much attention 
to the subject of the classification in the Institution of the yo r 
members of the profession, and had arrived at the conclusion t 
it was desirable to create a new class, in order to distinguish 
between those who were engaged in the active pursuit of civil 

ineering, and those who were not so engaged ; but as the mode 
in which this alteration should be carried out was found to involve 
some technial questions, it had not yet been possible to prepare a 
definite recommendation. 

The students attached to the Institution, of whom there were 
now 328, being an increase of 46 since the last annual meeting, 
had been assembled at twelve supplemental meetings, exclusively 
for the ing and discussion of papers furnished by members of 
their class. e council exp t that these meetings 
were not better attended, and that the discussions were not equal 
to those of previous sessions. 

With respect to the financial ition, it was stated that the 
income proper had amounted to 3 8s. 1ld.; the receipts from 
admission fees, &c., (required by the bye-laws to be added to 
capital), were £2114: 3s. 6d., and from trust funds £456 6s. The 

eneral expenditure had reached £4917 3s. 10d., while the dis- 

ments for publications were £3101 17s, 4d. The investments 

had been, on account of capital, £2078 6s. 4d., represented by 

£1882 Manchester, Sheffield and Lincolnshire Railway Com- 

y’s Four-and-a-half per Cent. Debenture Stock, and the 

ce of dividends unexpended in 1874 on the Telford and the 

Miller Funds, £114 8s. 2d. and £114 14s. 10d. ey vente 

with which £123 3s, 8d. and £123 10s. 10d. Reduced per 

Cents, had been The trust funds were of a nominal or 
1, 








oe value of £14-171 Os. 6d., the Institution investments of £20,876 
8. 8d., together £35,047 2s. 2d. Of these funds a sum of £12,115 
2s, 2d. was placed in Government securities, and £22,932 in 
nearly equal proportions, in guaranteed stocks of seven jof the 
principal railway companies. 

In conclusion, it was remarked that during the time the Institu- 
tion had been in existence, the wealth of the world had been 
largely developed, mainly, by the facilities of intercommunication 
by railways, harbours, and ocean steamships, by telegraphs, and by 
improvements in machinery, the work west Ae of civil engineers, 
These inventions had tended to promote personal intercourse 
between different nations, and had fostered material and intellec- 
tual progress, and had increased the comforts and the welfare of all 
classes of societ; 

After the mars g of the report, the premiums awarded for some 
of the original communications read at the tings, or selected 
for publication in the Minutes of Proceedings, were presented as 
follows :—Telford medals and premiums to W. Hackney, B. Sc., 
H. E. Jones, A. R. Binnie, and G. F. Deacon; a Watt medal and 
the Manby premium to J. Clarke Hawkshaw, M.A.; and Telford 

remiums to Jules Gaudard, Professor Prestwich, F.R.S., J. T. 
mith, C. Colson, and T. C. Watson; also ‘the Miller prizes 
adjudged to A. E. Baldwin, J. C. ~—. W. B. Myers, A. S. Moss, 
W. P. Orchard, J. Tysoe, and J. C. Mackay, students, for papers 
submitted by them. 

The cordial thanks of the meeting were unanimously accorded 
to the president, for his zealous efforts to promote on all occasions 
the interests of the Institution and its members. The thanks of 
the meeting were likewise given to the vice-presidents and other 
members of council, for their co-operation with the president, and 
their constant attend at the ti ; to Mr. Charles Manby, 
honorary secretary, and to Mr. James Forrest, the secretary, for 
the manner in which they had performed the duties of their offices, 
and to the auditors of accounts for their services. 

The scrutineers of the ballot (to whom a vote of thanks was 

by acclamation) announced that the following gentlemen 

been elected to fill the pee om in es — :~ the 
ensuing :—George Robert Stephenson, President; James 
‘Abernethy, Sir William George Armstrong, O.B., William 4 
Barlow, and John Frederick Bateman, Vice-Presidents ; Sir Josep 
Willi tte, C.B., I. Lowthian Bell, M.P., George Berkley, 
Frederick Joseph Bramwell, George Barclay Bruce, James Brun- 
lees, Sir John Coode, Harrison Hayter, William Pole, C. William 

Wood, Mem- 
bers; and Thomas yi M.P., Douglas Galton, C.B., and 
Joseph Whitwell Pease, M.P., Associates; 
The announcement for the next meeting was as follows :—Tues- 
y; dress 


es: 
day, Jan 11th, 1876, at 8 p.m. he wy wee Ad ” of Mr. 
Riephenoun, president, and. monthly ballot for members. 
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RAILWAY MATTERS, 


Ar a special meeting held on Friday morning last in Bristol, the 
Bristol and Exeter shareholders agreed unanimously to the lease of 
their line to the Great Western on payment of 6 per cent. for seven 
years, and 64 per cent. in perpetuity. The shareholders also 

assed resolutions recommending the directors to present five 
fundred guineas to Mr, Castle, the deputy chairman, and remune- 
“rate all deserving officers. 

COLOGNE is to be surrounded by a chain of forts in the same 
manner as are Metz and Strasburg. The works, which are now in 
course of construction, are connected with each other by a pro- 
tected circular railway. which, now used for transporting material, 
is designed as an additional means of defence, as it will convey 

yortable ironclad batteries from point to point. Within the outer 
Prtifeations there is to be a second line, and a series of revolving 
iron turrets. 

On the Pennsylvania Railroad the stay-bolts of locomotive fire- 
boxes are periodically tested in the following way:—A man on the 
outside holds a sledge against the bolt and the inspector inside 
strikes them with a light hammer. A skilful person can, it is 
said, detect in a moment whether the bolt is broken or not ; but 
quite curiously, so delicate must be the perception of sound, that 
it is but rarely thata man can be found who can be relied upon for 
doing this work, and it is usually only by trying a large number of 
men that a competent inspector can be found. 

Most of the passenger engines on the Pennsylvania Kailroad 
have fire-brick arches. These are constructed somewhat differently 
frou those ordinarily used. Instead of being arched and resting 
on abutments on the sides of the fire-box, they are supported on 
bent water tubes, which are attached to the tube-sheet below the 
fire tubes aud to the crown sheet near its back end. The fire- 
bricks are laid on top of these tubes. The latter are protected from 
the action of the fire by the circulation of water through them. 

Hon. JOHN YounG gives notice in the Ottawa Official Gazette 
that application will be made in the next session of Parliament for 
an act of incorporation to construct the Royal Albert Bridge 
across the St. Lawrence at or near St. Helen’s Island, to connect 
the Eestern, Western, and Northern railways of Canada with the 
Eastern and American railways on the south side of the river. 
The bridge will also be adapted to the running of city cars, and 
for ordinary traffic as well as for foot travel. 

THE La Crosse (Wis.) Kepublican of recent date says :— 
“Lycurgus J. Rusk, son of Gen. J. M. Rusk, has just arrived 
in La Crosse from a several months’ expedition up the James River 
country in Dakota. As no trains are run on the Northern Pacific 
Railroad, west of Fargo, on Red River, Mr. Rusk, with four other 
persons, mounted a hand-car and hoisted sail on the Northern 
Pacific Railroad, at Bismarck, on the Missouri River, and rode to 
Fargo, a distance of 200 miles, in seventeen hours and twenty-five 
minutes, averaging about twelve miles an hour.” 

THE proposal of the Great Western Railway Company to 
purchase the South Devon Railway was discussed at Plymouth on 

hursday last w.ek, at a meeting of shareholders in the latter 
company. They were unanimous in wishing the adjournment of 
the matter until an opportunity had been afforded for negotiations 
with the Midland and South-Western Company with the same 
object. The directors of the South-Western Company resolved on 
Friday afte:noon to communicate with the South Devon directors, 
offering to lease the South Devon in conjunction with the Midland 
Railway. 

THE Natal Mercury of the 6th of November says :—“‘ The long- 
agitated question of railways is at length settled. On the 2nd of 
November the legislative council of the colony passed the bill sent 
out from Downing-street, and ratified the contract, already 
provisionally executed in London, between the Crown agents and 
Messrs. Wythes and Jackson, the jwell-known contractors, The 
Railway Loan Bill also passed through committee. As the royal 
sanction has been secured by anticipation, no further delay will 
arise. The engineer, Mr. Browning, is on the spot, and it was 
expected the ‘first sod’ would be turned on New Year's Day.” 

THE new line of railway at Ryde, Isle of Wight, was opened for 
passenger traffic on Monday. This new line, which has been some 
considerable time in construction, was —— about a month 
back, but, owing to its having been severely damaged by the late 
heavy floods, the Government Inspector refused to pass the line as 
being in a fit condition for opening. The line was, however, 
officially inspected last week, and a satisfactory report given to 
the Board of Trade. By the opening of the new line the towns of 
Cowes, Newport, &c., have been connected. 

Ir —_ from the bill for the new Brighton Railway, to be 
called the Metropolitan and Brighton Railway, that the line will 
be about 464 miles in length, and will run from a point near Beck- 
enham, where it will make connection with the South-Eastern, and 
London, Chatham, and Dover Railways, and its terminus in 
Brighton will be in Church-street, close to the Pavilion. The 
capital is £2,100,000, in 105,000 shares of £20 each, and that, it is 
stated, has been fully subscribed. It is pro that the maximum 
fare, first class, shall be 2d. per mile, and that mgers shall 
be able to proceed to Brighton from any one of the Metropolitan 
and Metropolitan District Stations, as well as from Cannon-street, 
Charing-cross, Ludgate-hill, Holborn-viaduct, and Victoria. There 
will also be a working agreement with the Midland, Great North- 
ern, and Great Eastern Railways. The chairman is Mr. Benjamin 
Whitworth. 

THE report of the directors of the East Indian Railway Com- 
pany for the half-year ended the 30th of June last states that the 
total length of railway opened for traffic was for the main line 
12794 miles, and 2234 miles for the Jubbulpore line, or a total of 
1503. Of the main line 410) miles were ouble and 869 single; 
the Jubbulpore line was singie throughout. Including sidings in 
each case, the main line had a total length of road equal to 19694 
miles, and the Jubbulpore 245) miles, or in all a total equal to 
2215 miles of single road. The permanent way and works of the 
main line had been maintained in efficient order during the half- 
year at a cost of 10°85d. per train mile, against 5°39d. and 8°80d. 
im the corresponding half-years of 1874 and 1873. The cost per 
mile of line had been £17 1s. 77d. per month, compared with 
£13 1s, 2}d. and £13 11s. in the corresponding periods of 1874 and 
1873. The passengers carried during the past half-year had been 
3,241,297, against 2,944,439 in the corresponding half of 1874, and 
3,028,841 in the same half of 1873. 

THE State lines authorised in British-India and either completed, 
progressing, or about to be commenced, are the following :—Nulhat- 
tee, Calcutta and South-Eastern, purchased froma company bearing 
that name; Northern Bengal to Darjeeling ; Punjaub Northern ; 
Indus Valley ; Rajpootana ; Indore to Kundwa ; Patree branch of 
Bombay, Baroda, and Central India; Wurda Valley; Tirhoot ; 
British Burmah ; Khamgaon; Oomrawuttee ; and Goalburgha to 
Mytached and Secunderabad. Several of these lines have been 
wholly executed, and others are of no great importance. Some of 
the heaviest of the State lines still remain, however, to be attacked. 
Among these we may mention the Northern Bengal, the Punjaub 
Northern, the Indus Valley, and one of the Rajpootana lines, viz., 
that from Ajmere to Nussurabad and Indore. Herapath points 
out that the expenditure of capital on Indian lines is still proceed- 
ing upon a considerable scale. In the year ending March 31st, 1875, 
this expenditure was £4,126,667, of which £2,694,124 was expended 
on State lines, as distinguished from guaranteed lines. The 
outlay of capital on the part of the companies is, however, 
slackening, and they only raised an additional sum of £766,748 
during 1874-5, principally by means of debentures bearing an 
interest of 4 per cent, annum, The te amount of 


debenture loans outstan had, however, been reduced March 
31st, 1875, to £6,624,140, as compared with £6,945,340 March 31st, 
1874. Debentures to the amount of £200,000 were also renewed in 
1874-5 at 4 per cent. in place of Sper cent. 





NOTES AND MEMORANDA. 


Mr. Owen RowLanps, electrician to the late Telegraph Com- 
mitttee of the Board of Trade, writes:—From many years’ 
observations, I find that by far the majority of colliery accidents 
take place under a peculiar condition of the earth, which continues 
in the form of a wave for a period of 14 to 28 days, and that the 
direction of such a terrestrial disturbance is invariably from 8. W. 
to N.E., or vice versa. On the 2nd inst. the wave had increased 
greatly in magnitude in the Thames Valley, as manifested by the 
singular appearance of the sky, being wesesmaee | thick yellow mist 
or en for three days. The disturbances still continue, indicat- 
ing the recurrence of unsettled weather. 

WE learn from the Journal of the Society of Arts that two 
French chemists, MM. Persoz and Jeannolle, have en outa 
patent for making ink for letterpress i lithography, and 
autography from the refuse of the gas works, from other tar, and 
the heavy oils of petroleum, resin, wood, &c. The inventors say 
that these substances present valuable qualities for the purpose, 
that they mix readily with lamp black and other dry colours in 
powder, and that the ink made from them has the grand advantage 
of neither penetrating the paper, nor 1 ape 9 and, lastly, that 
it may be mixed in any desired proportions with the fatty oils for 
certain c! For black ink for typographic printing the inventors 
use what they call evaporated tar, or liquid pitch, with lamp 
black and Prussian blue in the following proportions :— 

Tar os. 80 00 cf co o8 60 e000 so vo SEO EnGD 


For coloured inks they use the heavy oils, purified as far as possible 
from the tarry matters, which give a brown tint, with the colour- 
ing matter in powder. 

In the Archiv Dr. Schnauss says that for some years he has 
used small bags prepared from thick collodion in his dialytic and 
endosmotic researches, and that, latterly, Herr Grippon has 
employed collodion film peeled off clean glass plates in his experi- 
ments with polari light and the radiation of heat. The 
collodion film polarises reflected as well as transmitted light, 
provided the thickness of the skin be, by exact microscopic 
measurements, between 0°000333in., in which case the angle of the 
greatest polarisation would be=38'55 deg. and its reckoning index 
=1°5108. The skin allows 0°91 of the heat radiating from a 
luminous source of heat to be transmitted, while a darkened vessel 
with boiling water only allows 0°70 to pass through ; but if the heat 
radiating from the water be but 50 deg. then only 0°50 passes 
through. From this it will be seen that the radiation m9 a 
vessel producing 100 deg. of heat, when transmitted through two 
superposed collodion skins, still retains 0°583deg. of heat. 
Further, the greater transparency of collodion renders it a suitable 
substitute for mica in producing polarisation, and the ease with 
which it can be prepared counheitdinne the greater durability of 
the mica, and its great dia-thermometric powers recommend it 
as a vehicle for experimenting upon the radiation of heat. 

Accorpine to the foreign papers, a discovery has been made 
relative to the possibility of rendering petroleum less inflammable, 
which may be of great practical importance. A Mr. Jardery has 
found that, by mixing with any quantity of petroleum a propor- 
tionately very small quantity of aqueous extract of soapwort, in the 
ratio of one part of extract of soapwort to thirty parts or so of 
the oil, there is produced an emulsion of a thick pasty consistency, 
flowing with great difficulty and slowly, incapable of filtration 
through fissures, and which, while it will take fire and burn with a 
feeble flame easily extinguished, has nothing in common with 
mineral oils in its manner of burning, any. more than in its other 
entirely altered physical characteristics. The product is quite un- 
affected by the disturbance and shaking of ordinary transit ; and as 
it comes in contact with water, floats on the surface, uninjured. 
To resolve the mixture into its component parts, all that is 
necessary is to let fall into it a few drops of phenic acid or a little 
crystallisable acetic acid. In a short time, the petroleum sepa- 
rates from the extract of soapwort, and floats clear and limpid on 
the surface, absolutely intact and uncontaminated, The cost of 
the whole operation is said not to exceed 14 centime per litre. 
The same papers draw attention to the fact that chloroform, thrown 
upon burning petrol , will extinguish it i diately. One 
part of chloroform mixed with five parts of petroleum, or of any 
other inflammable liquid, is stated to render combustion utterly 
impossible. 

THE following is an interesting example of the use of the Gramme 
machine for Soeies pate The premises (a large iron foun 
in France) are lighted by four lamps, each in electrical union wit 
a Gramme machine, which are placed adjacent to the foundry, and 
1700 rotations a minute are effected by means of a steam engine 
used in the ordinary work of the factory. Each set of carbons is 
surrounded by a diffusing globe, so that the light does not ap; 
as blinding points, but as four large shining white globes. The 
area of the building is about 182ft. by 91ft., and the lamps are 
placed at a height of 17ft. above the ground in the corners of a 
rectangle 70ft. by 46ft. This arrangement is found to suit 
admirably; the intensity of the light is nearly constant, and 
scarcely any shadow falls, on account of the rays from the four lamps 
crossing each other's paths. The cost, as far as at present ascer- 
tainable, is estimated thus :—The carbon poles, 0° metre each 
long=0°500 metre for every lamp; the section equalling 6 square 
millim etres. The upper carbon is consumed in three hours, the 
lower in five hours ; hence the two may be reckoned as burnt awa 
in four hours, or 0°125 metre per hour per lamp. This, at 1°75f. 
a metre, equals 0°22f. per hour mg lamp; and to this must be 
added an estimate cost of 0°04f. for driving each machine. The 
total expense thus becomes 1°04f. per lamp per hour, plus the 
interest upon the cost of the machine and charge for its wear and 
tear. 

Some interesting observations on the injurious effects of snow on 
steel rails are communicated from an Austrian line of railway, the 
Kaiser Ferdinand northern line. A portion of this line, about 
eight English miles in length, between Floridsdorf and Wagram, 
is very open, and often blocked with snow in winter time. The 

bstacle is g lly sur ted by strewing sand over the rails in 
front of the driving wheels to increase their bite, and putting on 
extrasteam. This portion of the line in question has a double line of 
metals, formed partly of Bessemer steel rails and partly of light 
Martin steel rails weighing about 30°50 kil es per 
metre. Now, the slipping of the wheels frequen: pes 
heating of the tires and rails, which are suddenly cool = by 

, in 
lecular construction of the 


the low temperature of the air or the falling snow. 
itself, must injurious to the mol 
metal. But, beside, the increased friction causes a certain amount 
of abrasion of the upper surface of the rails at the spots where the 
stoppages have occwrred. Examinations proved that these abraded 
portions varied in length from two to nine English inches in length. 
yyin. to jin. in depth, and extended over the whole breadth of 
the rail. A train in passing over the depressions so caused 
necessarily experiences a certain shock, and it is reasonable to 
suppose that the concussion thereby communicated to the rail will 
be most felt when the ground beneath is frozen hard, so that 
natural elasticity of the rail has no room to play. In three 
instances rails so worn snapped asunder suddenly at the abraded 
ape although no flaw or defect in the metal could be detected. 
is led to the removal of all abraded rails from this section of the 
line, amounting to twenty-eight lengths of Martin steel rails, and 
ten lengths of mer rails. No similar case of fracture is known 
to have occurred in the iron or puddled steel rails previously in 











-use, although the amount of abrasion they underwent must have 


been at least as great. The inference is that the improved rails of 
Bessemer and other steel, their superior strength notwithstanding, 


are less capable of wi' concussion the older rails, 
and consequently whenever they vigilance is 


are used 
requisite to prevent accidents in the winter time. 





MISCELLANEA. 


THE production of qgingtisiomn, which, not long ago, was con- 
fined to Prussia, was first begun in France at the furnaces of St. 
Louis, near Marseilles, about 1866, by M. Jordan—who visited the 
Siegen district in 1864, where he learnt its manufacture—by the 
introduction of manganiferous ores from Almeria and Mercia in 
Spain, Corsica, and Algeria. 

TRADE affairs do not improve in the United States. In conse- 
quence of the overstocked dition of the Eastern market, at the 
p vey of navigation, the Philadelphia and Reading Coal and Iron 
Company have stopped thirty of their forty collieries. The 
remaining ten, owe a ucing capacity of 40,000 tons daily, 
wiil continue to supp yt e furnaces and railways about Potteville. 
About 5000 men an ys are thus thrown out of work. Twenty- 
five individual collieries have also suspended during one week, and 
it was thought that by Dec. 15 the suspension would be general, and 
over 10,000 people be thrown out of employment in the Schuylkill 
region. Fears are entertained t will not be i 





Company to stop work at their various ore mines where 600 men 
are now Sagleved. It is claimed that enough ore has been mined 
, ready for shipping, to supply all demands until 


Isthmus of Panama give the preference in their report 
Nicaragua route, and estimate that the proposed canal 
harbour of Brito, on the Pacific, to Greytown on the Atlantic, 
be constructed at a cost not exceeding 66,000,000 dols. Their 
reasons for preferring the Nicaragua route, notwi ing its 
great length (181 miles) are, that it is the only route where the 
climate is not dangerous to health, and;the only one where ev nad 
supply of water could be found, Lake Nicaragua being an unfailing 
source. The commissioners, referring to the vast importance 
of a connection between the two oceans, by which poner Sear 
one-half of the carrying trade of the world will be revolutioni 
urge that the United States “‘take some action at once to carry 
out the feasible plans of the ship canal, in order to prevent either 
France or England from coming in and reaping the honour and 
protit of this great enterprise.” 

THE secretary of the Iron Association at Pittsburgh, Mr. y= 
D. Weeks, has just compiled a table showing the prices paid for 
boiling and puddling at Kastern Mills. About 100 mills have been 
heard from ; but all rail mills, except those that made merchant 
iron also, were excluded, as were all mills that were idle or were 


eaged by reason of labour difficulties. This left fifty-seven 
mills, and at these the average price for boiling, including what 
was paid from the office, and making no allowance for charcoal 


iron, was 4°45 dols., and for puddling 3°91 dols. The highest prise 
paid for boiling was 5°40 dols., including 15 cents per ton 
office, but this was all charcoal iron, which, according to the prac- 
tice in Pittsburgh, is worth 1°00 dols. per ton more than common 
iron. At the mills paying this price the men had been notified 
that they must accept a reduction. The table also showed that 
one mill in Philadelphia was still paying 5°50 dols., but this has 
been reduced to 5°00 dols., and will be still further reduced. The 
lowest price for boiling was at a New England mill, 3°83 dols., with 
no extras. The highest price for puddling was 4°50 dols, This 
was for all cha iron for plates. The lowest price for puddling 
was 3°50 dols. 

TuE United States iron-clad fleet consists of 26 vessels, classed 
as follows: 3, the Massachusetts, Oregon, and Colossus, which are 
of a class and in condition to be of no service whatever, having been 
designed during the war as large sea-going iron-clads, but never 
launched, and though their names still ap on the navy list, 
they consist only of their wooden frames, with a single ex 
— ae by time, and = a an 
machinery stored in the navy-yards. e remaining 23, Mme | i 
of 21 A of the monitor type, and 2 iron torpedo-ships, are | 
efficient vessels of their class, and very powerful in both defensive 
and offensive operations near the shores. Five of them, namely, 
the double-turreted monitors Amphitrite, Mo: » Mianto- 
nomah, Puritan, and Terror, are in process of complete oy re- 
quiring from four to six — to ae = — the 
remaining 18, consisting of the Roanoke, the apenas, 
Alarm and Intrepid, and 15 single-turreted monitors, my 
Ajax, © icus, © he, Catskill, Dictator, Jason, ch, 
Mahopac, Manhattan, Montauk, Nahant, Nantucket, Passaic, 
Sauges, and Wyandotte, are all in good condition, ready for 
service at any time. This makes 80 available ships, including 1) 
iron-clads and 2 torpedo-boats. The number of vessels of every 
class and description now borne on the navy register is 147. These 
carry, all told, 1195 guns, and are of 152,492 tons measurement. 
Of these, 26, carrying nominally 266 guns, are sailing-vessels with- 
out steam-power. 

THE Pittsburgh Manufacturer gives the following account of a 
remarkable run of iron made by the Isabella Furnace No. 2 during 
the week ending November 20th, 1875: 





Foundry Grey Mottled. Total tons 

iron. mill. of 2240 Ibs. 

Saturday 117,930 522SHR 

Sunday... 246,780 110,488; 

Monday . 224,300 1003498; 
Tuesday . 164,610 80,310 1 
Wednesday . 127,680 120,310 1 
Thursday 138,880 108,250 11 
Friday ... 31,360 229,740 in 

Saturday ° 135,410 

Total 297,920 1,347,230 80,310 770,459; 

Foundry =... 20. con ces oe wee ces eee 133 _—s tons. 

el: are | ee 601 tons. 

Mottled oe +8 tons. 





Total ... 770,88; tons. 


The working week at this furnace is from Saturday noon to Satur- 
day noon, which accounts for the two Saturdays on the list. This 
run, which is with the No. 2 furnace, 75x20, not only 

any previous week, but anything ever before done in the world. 
We learn that these runs are not made at the expense of the fuel. 
The poy oye of coke per ton of pig is very much less than 
when only tons were made per week. 


THE prospects of the iron trade abroad are not encouraging. 
The dividend paid by the Cockerill nang for 1874-5 is at the 
rate of £2 per 3; the corresponding divi for 1873-4 was 
at the rate of £5 per share, so that the prosperity of the company 
has in spite of all the exertions of the council of administration, 
sustained a check. The iron and steel industries of Germany are 
repr ted by the i sters themselves to be in a troublesome 
condition. The Director of the Bochum Company says: “It is 
really inconceivable how in many quarters people refuse to con- 
sider the ye eT of the iron industry to be as unsatis- 
factory as it y is; yes, and even how, re ig ly theory 
and by particular grouping of statistical ma they seek to 
show that its condition is most flourishing. The business results 
of the last two years, the scarcity of credit to works which can 
only with difficulty continue busy, the ion of high 
furnaces and well known iron and steel w idle, the low 
selling prices which are often forced under the actual cost of pro- 
duction, and which are so low as to be quite unparelleled, are 
each and all unmistakeable signs of severe ion, and tend 
only to prove the justice of the crimes which the industry is now 
bringing before the empire.” The Union at Dortmund, 








the value of the of which was 100, ran up to 220 in 
| 1872, and now they stand at 14. 
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WEST’S RETORT CHARGING AND DRAWING APPARATUS, MAIDSTONE GASWORKS. 


(For description see page 446.) 
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Ix the accompanying engaving we illustrateja very neat adap- | speed—say as little as one strokean hour—with perfect certainty, 
tation of Blake’s well-known steam pump to a special purpose | and it may berun at a comparatively high speed without difficulty, 


by 


measure to dispense with the use of accumulators, one of the 
sn esacicaee of the pump being that it will work down to any 






ACCUMULATOR PUMP—BLAKE’S PATENT. 


MESSRS. 8. OWENS AND CO., WHITEFRIARS-STREET, ENGINEERS. 
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“fin diameter; stroke, 1ft. 6in.; working load, 12cwt. on the 
square inch; full speed, 28 double strokes per minute. 

Messra. Owen intend to apply these hydraulic pumps to work 
cranes, lifts, dock gates, &., and we have little reason to doubt 
that they will prove quite satisfactory. 


the rate changing instantaneously. The pump shown in our 
engraving is intended for working some Bodmer patent brick 
presses. The steam cylinder is 10in. diameter; pump plungers, 


Messrs. Owens and Co, The pump is intended in a great 
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IMPROVED DOUBLE, SINGLE, AND SELF-ACTING STEAM HAMMERS. 


MESSRS. FAWCETT AND FIRTH, LEEDS IRONWORKS, LEEDS, ENGINEERS, 
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hit 
accompanying engravings illustrate a 10 cwt. double, single, | the unnecessary length of time which repairs take owing to the | | by planing the jacket faces as shown in Fig. 3 H H, 80 preventing 
self-acting steam hammer, patented by and designed by and | Complex nature of steam hammer details in general. loss or escape of steam. The diameter of the cylinder is 
One of the most important parts of a steam hammer is the | tin and the stroke 24in. The = weight of the 





Fit, under the personal superintendence of Mosers. Fawoott and | vaive, which in most instances is coupled direct and worked by | hammer (including anvil-block 5 tons) is 144 tons; and the 


cart 


ve found that great pecuniary loss is often sustained through ! as the valve or faces on the cylinder wear, it may be 


Firth, engineers, Leeds, for Mr, Leach, of the Crown Point Axle | hand ; co uently, any p1 on the valve or friction must | hammer is securely bolted on to a substantial stone foundation as 
Works, in the same town. It is intended for making trolly and | be avoided. To obviate 


axles, and all kinds of general forgings which are worked out eoae o los af steam through the acs wating, uilibrium Where forgings have to be worked out of a furnace, this 


of a furnace, and to be suitable for forge purposes. 1 techy Ay (Fig. 3) is introduced, which in a | design of hammer is, it is stated, preferable to and found to work 

Every part is made proportionately strong and as simple as faoe in the , and is relieved from pressure | more economically than a single standard hammer, but for all 
le, and many improvements are made in the details to faci- | by a cn iy oe in 8 and 4. This being encased | ordinary smiths’ pe the tees use & 

fate and expedite repairs when needed, a from many years’ of by the steam chest G, the of the valve only are exposed to | standard hammer, similar d A hammer of the 





Se en ae pressure, and both penta tegen Nesey op mea fa ag has boon at week for sume Mase ‘very sussoaully of 
up Wi 
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ON AN IMPROVED METHOD OF CHARGING 


AND DRAWING GAS RETORTS.* 
By F. W. Hartiey. 
Mr. JoHN Henry Abas, President, in the chair. 

Ir is not the intention of the author to weary the members by a 
lengthy recital of historical facts, or by elaborate descriptions of 
the many mechanical contrivances which have been invented for 
facilitating the Uae eo of gas from coal. It is, however, im- 
possible to avoid altogether a reference to the past, because the 
conditions under which coal-gas is now manufactured are based, to 
& very —— extent, — the experience and recorded enun- 
any of engineers and chemists, who for the greater part have 
gone 


a That undiscovered country, from whose bourn 
No traveller returns.” i 


After the discovery that illuminating gas could be produced by the 

distillation of coals in closed vessels, and when it became a question 

of turning that discovery to profitable account, the first problem 
which had to be solved involved the determination of the form and 
dimensions of the distilling vessels or retorts, the manner in which 
they should be set in the ovens so as to be effectually heated, how 
~~ were to be charged with coal and the resulting coke be removed 
with facility, as well as the manner in which the gas and vapours 
should be —— away as fast as they were generated. Retorts 
of a variety of shapes were tried, but were soon given up in favour 

. of the tubular form, round, oval or D shaped in cross section, and 
these were set vertically, diagonally, and horizontally, the last 
arrangement being finally decided upon as the best in every respect, 
and — at the present day. 

It been said that the present system of coal-gas making is 
more crude, and unphilosophical, than pone any other commer- 
cial manufacturing process in which the principles of chemistry 
are concerned, and, at first sight, there appears to be a good deal 
of truth in the allegation, for principles and practice alike teach 
us, that if coal be distilled in thin layers, the yield of gas per ton 
will be greatly larger than when it is cemented tar distillation in a 
thick mass ; er, that the prolonged distillation of thick masses 
of coal at high temperatures, leads to the prgsluction of a greater 
percen’ of those sulphur compounds which-are so objectionable, 
and so d cult to remove, to any great extent, by purification. 

Dr. Odling has said,—“‘There is, I believe, little doubt that the 
peed cep wy of sulphide of carbon, found in coal-gas, is pro- 
d in the later stages of distillation,” that is, when the retort 
and those portions of its contents which are in contact with the 
retort have become intensely hot and the centre of the mass is 
being really carbonised. In the third edition of Clegg it is said, 
**In all cases with the same degree of heat, the thinner the layer 
of the coal, the better the gas;” and on page 128, “‘It is well 
known to every one connected with the manufacture of coal-gas, 
that a thin stratum is desirable. Chemistry points out the various 
causes and effects. The quantity of tar and ammoniacal liquor is 
much increased when the coal is acted upon slowly, as the centre 
portion must be when decomposed in mass,” 

The usual system of coal-gas makiog involves a complete dis- 
regard of the foregoing facts. Some 2 to 2} cwt. of coals are thrust 
at one time into a retort 9ft. or 10ft. in length, and are presented 
in an irregular mass of uneven thickness to the action of the heat. 
To compensate, as far as possible, for the defective manner in 
which they are so presented, and obtain volume of gas, the tem- 

ture of the retorts is raised to the highest practicable degree. 

, bn means an approximation to the volume obtainable by dis- 
tion in thin layers is secured, but only at a sacrifice of some 
rtion of those richer hydrocarbon gases upon which the lumini- 
erous value so much depends. Hence, when is produced at 
very high temperature from ordinary Newcastle coals, and must 
be of at least 15 or 16 candles illuminating power, it becomes 
necessary to enrich it by a considerable admixture of that from 
cannelcoal. Again, the openingof the retorts at regular intervals 
of a few hours is objectionable on the ground of economy, inasmuch 
as this practice causes the retorts to be cooled by the direct 
influence of the atmosphere to an extent dependent on the time 
occupied in a and charging, leads to waste of gas and fuel, 
and a heavy expenditure in labour for charging, drawing, wheeling, 
and water-quenching of hot coke. 

Yet in spite of the objections and disadvantages enumerated, 
gasmakers universally continue the use of horizontal retorts, 
charged intermittently with the heavy and irregular masses of 
coal ; and so strong apparently is the conviction that the horizontal 
setting and the intermittent charging are the most advantageous 
arrangements which can be adopted, that every really important 
invention for facilitating the removal of coke from, and aibaien 
coal into the retorts, ists of hines or appli for per- 
petuating the established system. Descriptions and illustrations 
of the inventions which have attracted the most attention will be 
- found in the interesting paper of Mr. John Somerville, ‘On 

Charging and Drawing Retorts by Machinery,” published in the 

dings of this society for the year 1873. Several machines 

ve, however, since been patented ; most of these, however, are 

but variations of a type, possibly the most original being that 

invented by Mr. Foulis, of Glasgow, which is actuated by hydraulic 

instead of by steam power. It is said to do its work well, but the 

author has not seen it in action, and can express no opinion on its 
merits, 

There must, then, be some very strong reason for the continuance 
of horizontal retorts and intermittent charging and drawing, for 
it is not to be supposed for a t that gas-makers are ignorant 
of the disadvantages attending the present system, or are indisposed 
to conduct their operations in accordance with the teachings of 
science and of experience. What, then, justifies the present prac- 
tice? The answer is embodied in the fact that the gas-maker is also 
an extensive manufacturer of coke, which he must di of to the 
extent of about two-thirds of the bulk produced. To be saleable, 
coke must possess certain qualities, such as a moderate degree of 
hardness and cohesion, and it must be well suited for the generation 
of heat. Coke of such character is not to be obtained from coals 
which are distilled under conditions most favourable for the pro- 
duction of gasin the largest volume and of the highest illuminating 
power. On the contrary, coke obtained from coals distilled under 
such conditions is light and cindery, tending to break to powder 
when but little pressure is applied to it, and is next to worthless as 
a fuel. If such coke were made it would be a drug on the hands of 
the gas-maker, unless indeed it were almost or quite given away. 
Next, as to the horizontal setting of retorts and intermittent 
charging in masses in lieu of continuous charging in compara- 
tively small quantities. The last idea will be dealt with first ; it 
has e ed the minds of many clever men, but there are certain 
obstacles to its rare | carried out practically, which appear to the 
author insurmountable ; one of these objections is, that for every 
incremeat of coal thrust into the retort, an equal mass of coke must 
be ejected, and this must be accomplished without loss, or with a 
vei of gas. Brunton’s method was the father of 








ry trifling loss, 
nearly all succeeding methods, and, like most of the rest, necessi- 
tated the projection of the coke into water and tarry matter, 
thereby seriously deteriorating its value. There are these further 
disadvantages attending any such arrangements, viz., that the coke 
is also very much broken up with the production of an undue pro- 
portion of small or ‘‘ breeze,” and that with every discharge of coke 
into water a volume of steam rushes up into the retort, thereby pro- 
ducing a seriously prejudicial cooling effect, while the attachment 
of pipes and chambers at the end of the retort through which to 
pepe « and in which to cool the coke without the aid of water, 
the author’s experience convinces him, must render the maintaining 
of the proper heat for distillation almost impossible, and certainly 
very costly as regards furnace fuel, besides, being objectionable by 
reason of the danger of explosions and of the greater contamination 
of the gas with impurities, Finally, retorts are set horizontally 


* ead before the Society of Engineers, Monday, December 6th, 1875. 





because this arrangement permits a greater number to be put intoa 
given space, and to be heated with the least expenditure of fuel, 
while at the same time it renders the charging and drawing easier, 
and therefore more expeditious than any other plan. 

The author has thus far dealt with facts and reasonings because 
he wishes clearly to show :—Ist. That gas-making involves a com- 
promise with coke-making. 2nd. That the present system of 
arranging retorts is probably the best which can be adopted. 3rd. 
That intermittent charging and drawing are best suited to fulfil the 
obligations es a rp gas production ; and 4th. That there isa 
limit beyond which the gas-maker must not pass in the production 
of volume at the sacrifice of quality in coke. The present system 
of charging and drawing are undoubtedly open to modification and 
improvement—not, however, the author thinks, in the way of 

— change, but in the direction which it is his purpose to indi- 
cate, 

It is greatly to be desired that the labour of the retort-house 
should be rendered less trying for the stokers—that gas companies 
should be less dependent on trained and experienced stokers ; that 
the cost of labour per ton of coals distilled should be reduced ; and 
lastly, that the maximum quantity of gas of the highest practicable 
illuminating power containing the smallest possible quantity of 
sulphides of carbon should be obtained consistent with the produc- 
tion of a good coke. In the construction of charging and drawing 
machines generally, no consideration appears to have been given to 
the last condision ; and in respect to manual labour it seems to have 
been thought that the only possible way to relieve stokers from the 
tax on their physical powers and the companies some cost, was to 
dispense with manual labour almost entirely by substituting expen- 
sive and heavy machinery, only adapted to very large establish. 
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coke before it can reach the back of the retort, and thereby 
opposing great resistance. The difficulty is increased under the 
common system of charging by the very irregular surface of the 
coke, hence in all other drawing machines the drawing appliances 
are exceedingly heavy in order that they may be as rigid as possible, 
with little tendency to bend or droop. To overcome any difficulty 
of this kind, Mr. West welds a curved arm A, near to the 
end of the drawing rod, and to this he attaches a kind of slipper S, 
Fig. 4, so that when pushed into the retort the slipper takes an easy 
bearing on the coke, as shown at No. 1, Fig. 4. The rake consists 
of a semi-dise D, of the width nearly of the retort, —— freely 
upon the turned end of the rod, so that it always hangs in the 
required position. When the rake is pushed forward the slipper S 
is of course downwards, but on reaching the back end of the retort 
a half-turn of the rod R throws the slipper upwards, and allows the 
rake to fall into position for drawing, while any tendency on the 
part of the rake to rise and slip over the coke is checked by the im- 
mediate contact of the slipper S with the roof of the retort, as 
shown at No. 2, Fig. 4. The rake rests on sheaves P attached to a 
light framework of iron F, furnished with wheels W, so as to run 
on the same rails as the trolly already mentioned. The sheaves are 
attached to slides B, which are suspended from a chain passing over 
the pulley E to the drum X, which is attached to the front of the 
framework, and turned by a worm and wheel Y. A slipper which 
has been fairly worn out by work lies on the table for inspection, 
and it will be observed that it has been really worn out and not 
burned out. i - 
Before making any statements as to practical experiences with 
the machines just described, it will be interesting to the members 





to receive an exposition of the system of working originally con 











ments. In the year 1873, Mr. John West, of Maidstone, was 
induced to turn his attention to the subject with a view to produce 
machinery which could be worked by manual power, coll which 
would be alike applicabie to large or to medium sized works, if not 
to very small ones, and in so doing he not only sought to render the 
labour less irksome and less costly, but also to obtain better results 
in quality and quantity of gas. 

In the ordinary or usual methods of charging, a semicircular scoop 
of the same length as the retorts is employed, and this is filled wit 
coal when upon the floor, and is next lifted by three men, thrust 
into the retort, turned over and withdrawn empty—two scoopfuls 
of coal generally constituting the charge for each retort. For 
drawing, a long rod, having a bow handle at one end and a right 
angle bend, flattened at its extremity to form a rake, at the other, 
is used. The rod is heavy, and the rake end is, with considerable 
effort, jerked into the retort mouthpiece ; the stoker then com- 
mences a struggle with the coke, and after much exertion succeeds 
in dragging it out, ar if he be careless, no inconsiderable 
quantity still undrawn, This is probably the most trying part of 
the work, as the stoker must pe very close to the retort to 
clear the coke from the back, and, as at first, he must draw some 


part of the front portion, he has, except in stage houses, to face and | 


endure the heat both from the retort and from the hot coke drawn 
therefrom. Were it not for the profuse perspiration which this 
labour and the exposure to fire induces, such work could not be 
accomplished. The first conception of originality on the part of 
Mr. West is in the charging machine, or, as it is now called, the 
“‘ charger,” a name rather suggestive of the battle-field perhaps, but 
by no means inappropriate—‘‘for peace,” like war, “‘has its 
victories,” and certainly Mr. West’s “ charger ” is a mettled steed. 
The charger, which is shown in Fig. 1, is a wrought iron carriage 
running on wheels W. The carriage is partly open at the top T, 
and the bottom consists of a plate divided into a number of ports of 
equal width. Beneath the bottom there is a second sliding plate 
having ports of the same width as those in the bottom of the 
charger, so that according to the position of the sliding plate, the 
ports may be opened or closed. Attached to the front of the 
charger there is a coupling arm C, for the attachment of 
a long rod. This arm is free to revolve, and has affixed 
to it a bevel wheel B, gearing into a second bevel wheel B'. 
which is attached to a crank which actuates the port slide. A half- 
turn of the arm suffices to move the slide to the needful extent, to 
cover or uncover the bottom ports of the charger. It is to be 
observed that the wheels W are serrated. The object of this is to 
secure a slight vibration of the charger when running, and the 
certain delivery thereby of the contained coals, One of these 
chargers which has been in actual use for months is here for the in- 
spection of members. 

The second novelty consists of a trolly T, Fig. 2, formed of a 
framework of wrought iron, with runners R, to travel upon rails 
laid in front of the retort benches. This trolly contains a hopper, 
and a sliding stage 8S (which may or may not be attached to each 
other) suspended by chains attached to a winding drum D, so as to be 
easily and expeditiously adjusted to the needful height to suit 
retorts at different elevations by operating the wheel W. The 
bottom of the hopper terminates in a rectangular-shaped shoot of 
nearly the same length as the eg T, Fig. 1, at the top of the 
charger. This shoot is fitted with a four-bladed roller, the spindle 
of which projects through the end of the shoot, and is provided at 
H with a handle to revolve it. The trolly is moved along the rails 


by turning the propelling wheel P, which rotates a pinion gearing | 


into a spur wheel affixed to the shaft of two of the runners R. 


Attached to the back of the stage there is a drawbridge B, which | be 


spans the space between the —_ and the retort mouth-piece, and 
is lowered or raised by means of arod. The charger being p 
upon the sliding stage, and the latter adjusted to cuit the elevation 
of the retorts to be c! , the handle H is turned a few times, 
and the coals fall from the hopper and fill the charger, to which has 
poy been attached a long rod with a cross handle, The 
ridge B is lowered, and the charger driven by one man to the back 
of the retort; a half-turn is then given to the handle, and the 
bottom ports are thus opened, the c er is drawn forward, and by 
the time it reaches the mouthpiece will have deposited the coals 
which it originally contained in an even layer of p nae three inches 
in thickness upon the floor of the retort. When the charger 
reaches the stage the bridge is raised, the trolly moved on to the 
next retort, and the operations are repeated. The hopper of the 
trolly is supplied with coals from a fixed hopper H, Fig. 3, placed 
at any convenient position in the retort house over the line of rails 
in front of the benches. Coals are raised into the fixed hopper by 
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templated by Mr. West. This system is shown in Fig. 5, which 
represents a setting of 10ft. retorts with lids at both ends F and B. 
The trolly and charger, although improved in certain particulars 
since, were in principle of construction the same as now used, 
except that the back end of the charger was furnished with a 
vertical sliding plate of iron, capable of being elevated and 
depressed within certain limits. This plate was attached by a cam 
arrangement to a rod forming a prolongation of the coupling arm 
shown in Fig. 1, so that when the bottom ports of the charger were 
closed the oe of the vertical plate nearly touched the floor of the 
retorts, but when the ports were opened the plate was raised about 
3in. clear of the retort floor. The back and front lids of the retorts 
having been removed, the charger filled with coals was pushed into 
the retort, driving out the coke before it. As far as the mere opera- 
tions were concerned the system was a perfect success. On the 
occasion of the auther’s first trials, during five days’ working with 
1 ewt. charges and seven retorts, the yield of gas per ton was 
12 per cent. greater than the yield obtained from the same coals 
on the ordinary system as practised at the Maidstone works, or in 
other words, the yield was increased from 9600 cubic feet per ton 
to over 10,700 cubic feet. 

The question of the character of the coke, however, soon arose, 
and exception was taken to it as too light and friable and unfit 
for storing or much handling. To get over this difficulty the 
charges were raised in weight to 14 cwt., and at last to nearly 1} 
cwt.; at this last-named weight a good and satisfactory coke was 
obtained, similar to that exhibited, with an increased volume of 5 
per cent. in gas. These last-mentioned trials extended over en d 
a week, and were made with fourteen retorts. During these trials 
the fuel account was very heavy, and the suspicion began to arise 
that this was due to the presence of two mouthpieces and the 
open ng of the retorts at both ends. However, as Mr. West 
wished to put the system to a crucial test, it was resolved to put 
up retorts enough, 56 innumber, to meet the whole requirements 
of the town during the summer months. These were erected, 
but, in order that they might be used, if needful, as close-ended 

| retorts by bricking up, the stand pipes and also the furnaces were 
placed at thecharging end. The author first operated with these 
on the old system with the usual weights per charge, and then 
charged them by the aid of Mr. West’s machine. The result was 
an increase in the volume of gas of nearly 5 per cent. from the 
evenly laid and lighter charges. This and other trials led the 
author to the conclusion that about 5 per cent. in the volume of 
gas was the maximum increase obtainable by any improved 
system of working, when due regard was given to the quality of 
the coke as well as quality of Coke good and fuel expendi- 
ture reasonable. Theclosing bricks were then removed from the 
back mouthpieces and the coke driven through, when the yield of 
gas began to diminish, and after a few charges had been worked 
off the retorts were so reduced in temperature as to be unfit for 

| profitable gas-making. 

Here, then, was the solution of the high fuel accounts, and also 
a practical demonstration that the loss by convection and radiation 
from mouthpieces and iron connections of any kind at the back of 
a single retort is so prejudicial as to justify the rejection of 
almost any system of working which demands such extra mouth- 
pieces or connections, Thus Mr. West was driven to the 
immediate construction of such a drawing rake as he had contem- © 
eng for use with through retorts, and the results of his efforts 

ve been explained. 

The practical advantages of the new system in respect to pro- 
| duction ef gas per mouthpiece per diem, and per ton of coal, will 
appareht when it is stated that the average make per 
| mouthpiece on the old system is from 4000 to 4300 cubic feet 
| during 24 hours, aud the yield per ton 9800 cubic feet, while the 
| make on the new system, with four-hour charges, is 5300 to 5400 
| cubic feet per mouthpiece, and the yield per ton 10,300 cubic feet, 
| the coals being of the same description. The proportion of 
sulphide of carbon in gas made on the new system was found upon 

analysis, some time back, to be much less than in that made in 
the usual way. 

Returns, which the author has been favoured with by friends 
| who are lee a of very large gasworks using Newcastle coal, 
| show a yi od mouthpiece of 4500 cubic feet per 24 hours on the 
| average, so that taking the ave on West’s system as 5300 cubic 
| feet, an advantage of soap 28 per cent. in retort power is 
| obtained. In other words, if the production rate were only 4500 
| cubic feet per mouthpiece, he would require forty-nine retorts at 
| work on his system instead of forty-two, the number which he 
| now employs, or he would need to supplement these forty- 


means of a leather belt, carrying iron cups—commonly called a | two by a greater number on the old system than he now keeps 


Jacob’s ladder-—L from a pit P below the floor level, which contains 
the coal-breaker B. The latter consists simply of thick saw-tooth 
rollers moving at unequal speeds. At Mai 


going. 


It may be asked, why does not Mr. West work the whole fifty-six 


me the coal-breaker | retorts which have been erected for use with his system? Thereply 


and the hoist,are driven by a band actuated by the engines which | issimple. Fifty-six retorts are insufficient to meet the demand for 


work the exhausters and pumps of the works. 
The third novelty consists of a drawing aj 

describing this it may be advisable to state 

culties to be overcome in i i 


tus; but before 
at one of the diffi- 
is the tende 





mechanical drawing mcy 
which, from its length, the drawing rod has to bend, striking the 


gas, and as the retorts in the old house are “throughs,” or double 
retorts, it answers better, with respect to labour, to work two 
benches, or 28 mouthpieces, than to work one bench, or 14 mouth- 
jieces. In respect to eld ton, this, on the new system, is 
0,300 cubic feet, while on the old jt is gn]y 9800, showing an 
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ncreased volume of 5 per cent. These results are obtained on the 

new system with moderate heats without any om effort, and in 
the ordin every-day course of working. olmside coals are 
used, and without any cannel Mr. West is producing gas of from 
15 to 16-candle illuminating power. The author is aware that in 
some works using Newcastle coal 5000 cubic feet per 24 hours 
are made per mouthpiece and 10,000 cubic feet per ton, but such 
results are only obtained with very high working heats and the use 
of a percentage of cannel coal, when it is necessary for the gas to 
be of 15 or 16-candle or even of lower illuminating power. 

The author regrets that in respect of the e saving in labour 
he is unable to give any absolute statement. The new system is 
not yet worked at Maidstone alone, the stokers being omg | 
engaged on the old system. However, a few considerations will 
suffice to show that a great economy is to be effected in this matter 
of wages saving. Those who are familiar with the details of 
manufacture in works of about the size of those at Maidstone, are 
well aware that the make of gas for each man employed in the 
retort house during twelve hours, including stoking, firing, wheel- 
ing, &c., is not more than from 21,000 to 22,500 cubic feet. Atthe 
present time the make per man on Mr, West’s system is actually 
very nearly 27,000 cubic feet ; and as . ome 22,500 this shows an 
advantage of 20 per cent. But the author is fully convinced that 
seven men and one boy in a gang will serve at least $4 retorts, and 
at the rate of 5400 per mouthpiece, the make of gas per man would 
be 30,000 cubic feet per twelve hours, being an increase of more 
than 33 per cent. On this basis, and at London rate of wages, the 
cost per ton of coals carbonised for all labour connected with the 
retort houses will amount to ls, 9d. The average cost in many 
much larger works is fully 2s. 6d. per ton. Here then a saving of 
9d, per ton or 30 per cent. would be effected. Again, as 5 per cent. 
more gas is obtained, there will be an actual saving of 4} 
per std. of coal, and at 18s. per ton the money value is a little 
over 94d. 

There yet remains for notice one other matter of profit, namely, 
the increased re of coke for - 3 wie mepesed om ek ae ae 
8 per cent., and at. an average e 8, per Cc iron, the 
innvensill return on each chaldron would be a little more than 1s., 
equal to 8d. per ton of coal carbonised, if as on the 
system a chaldron per ton, and a 33 per cent, fuel account be taken 
as the basis of calculation. The author is aware that coke must 

ssess considerable density when it has to be stacked and stored, 
but he cannot but entertain an opinion that if coke were generally 

roduced of a somewhat lighter character, it would be found as at 
idstone more suitable for general use, and by the necessity for 
storing would, to a great extent, be obviated by the increased 
demand. The somewhat lighter coke takes fire, and burns almost 
as freely as coal itself, and is especially suited for domestic use, as 
will be realised by an examination of the specimens. 

The new system has been kindly taken to by the men, who do 
not now like the system of scoop ch: g, and the work of charg- 
ing and drawing is so much more readily done, that men unused to 
such kind of work become very quickly expert. 

The question of wear and tear of retorts may now be touched 
upon. It may be supposed that the running of the charger upon 

e retort floor would tend to produce channels, which in time 
would interfere very much with continued ease of working, and 
the delivery into the retorts of the proper weight of coals. Well, 
the life or endurance of « clay retort is variously estimated. One 
authority fixes the duration at two and a-half to three millions of 
cubic feet, but the author is quite of the opinion of his 
esteemed friend, Mr. E. 8S. Cathels, now engineer of Montreal 
gasworks, that such a short duration is not indicative of good 
—- 

Another authcrity fixes the duration at three years, and this is 
much nearer the mark. Now if we suppose a retort kept regu- 
larly at work, and J eee 5000 per diem, we have a total pro- 
duction of 5,475, cubic feet, say five millions of cubic feet. 
The retorts at Maidstone have been at work more than six months, 

‘and have produced in that time just upon one million cubic feet 
such, and there is scarcely an evidence, in the way of a mark 
even, upon the floor of any one to indicate wear. They have 
done, according to the estimated duty, one-fifth of their work, and 
certainly appear to be fully capable of doing much more than the 
remainder. 

Lastly, as to the total commercial or pecuniary advantages. 
Assuming 84 retorts are used, and on the average to be in active 
work during two-thirds of the year, each retort will carbonise 121 
tons with a saving of 94d. per ton of coal, 9d. for labour, and 8d. 
for increased returns for coke. We thus have :— 


én @ 
121 tons at 9}d, oes we Oy ae - 4 9 
121 $d. forlabour |. |. vo oe oe S$ 8 
121. —=S,,_~=—s 8d. for coke ws co 56 «eo oo OOM 
Making a total of is 7 @& 
The patented apparatus, including fixed 
ho , lifting gear, rails on fioor, &., 
will cost about £500, say £6 per mouth- 
piece, and 15 per cent, on this to cover 
interest, wearandtear,&c. .. .. .. O18 0 
Estimated cost for breaking and hoisting 
121 tons at 4d. mm. 90 «6 «co wo bem @ € 
—— 218 4 
Leaving a possible net gain of .. . £10 8 105 


Multiplying this by 84, and there will be found a saving of 
£877 5s. 6d, on a carbonising account of 10,164 tons of coal ; a 
make—at 10,300 cubic feet to the ton—of 104,689,000 cubic feet, 
and a rental, after deducting 10 per cent. for leakage, of £18,845, 
with gas at 4s. In other words, the probable saving would be equal 
to 44 per cent, on the rental. Assuming, however, that the 
economy would amount to only one-half the estimate, and sufficient 
still remains, in the author's opinion, to render the system an 
assured success, 

The author has entered somewhat fully into the possible com- 
mercial advanta attending the use of Mr. West's system, 
because he feels that mere ingenuity in construction is not in itself 
sufficient to excite the lively interest of engineers. A machine 
may be very ingenious and very original, but if it does its work no 
better nor cheaper than the machines or appliances which have 
preceded it, it possesses little or no merit in usefulness, except it 
may be in suggesting to active minds the direction in which 
improvements are to be found. 
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AFTER the names of the visitors had been announced and the 
minutes of the previous meeting read and confirmed, Messrs. J. F. 
M. Harris Stone, R. L. Barnes, and F,.C. Desvignes were formally 
admitted Fellows of the Society. The names read for the fist 
time were those of Messrs, J. Watson, W. Galbraith, D. E. Brown, 
A. H. Scott White, M.A., G. Wilson, M.A., W. Foulkes Lowe, 
S. W. Nockolds, G. Haycraft, F. J. Lioyd, H. Allen, F. Isenbart 
Scard, H. Bailey Dixon, and W. A. Smith. For the third time :— 
Messrs, William Harkness, William Auld Stewart, Alfred Smetham, 
John Davis Mucklow, H. G. Ivey, Bernard Shirley Dyer, A. E. 
Evans, George Cheverton, Arthur Talbot, and George Herbert 
Bailey, who were ballotted for and duly elected, 

The first paper on ‘‘ Narcotine, Cotarnine, and Hydrocotarnine,” 
PartIIl., by Mr. G. H. Beckett and Dr. C. R. A, Wright, was read by 
the latter. The author, on repeating the experiments of Matthiessen 
and Foster, of fusing opianic acid with caustic potash, found that, 
as they had stated, it was converted into meconin and hemipinic 
acid, but that the latter contained a small quantity of another 
acid which gave a blue tint with ferric chloride, and ‘which was 
methylnormeconin O,HiO, On heating dry sodium hemipinaté 





with dry soda lime a heavy oil was obtained which on examina- 
tion proved to be ere rw ; the reaction being:— 
(COOH)2Cs-H2(OCH;,)2= 2002 +,.CH,(OCH,).. 7 
When treated with strong hydriodic acid the dimethylpyrocatechin 
is converted into pure pyrocatechin with simultaneous formation 
of methyl iodide. If hemipinic acid is fused with caustic potash ; 
the following reaction takes place :— 
CieHyyOo+ 3KOH=C,H;0,K + KeC0,+ 2CH,O 
pot protocatechuate being produced ; these results conclu- 
sively proving that hemipinic acid is a carboxyldimethylpyroca- 
techuic acid (COOH,) C,Ha(OCHS).. : 

It seemed probable from the results obtained with hemipinic acid, 
that on heating sodium opianate with ime methylvanillin 
(COH)CcHs(OCH3}2 would be produced, and on making the experi- 
ment, such was found to be the case, although the yield was 
comparatively small. By the action of oxidising agents, methyl-. 
elie is converted into dimethylprotocatechuic acid COOH.C 
H,)OCH;):, and when treated with hydrochloric acid it yields 
vanillin COH.C,Hs(OCH;)(OH) and methyl chloride. The action 
of hydriodic acid on hemipinic acid has also been pation by the 
authors, who find that methylnorhemipinic acid (COOH)2C,H.(OC 
H;)(OH) isfirst produced, and that by a continuance of the action, this 
is then converted into methylprotocatechuic acid, and finally into 
pen acid; somewhat analogous results are obtained with 

ydrochloric acid. The decomposition which methylnorhemipinic 
acid undergoes when fused with potassic hydrate results, as might 
be expected, in the formation of protocatechuic acid, and when 
heated alone it yields methylprotocatechuic acid. 

The concluding portion of the paper described the action of fused 
potash on in, the juct of the reaction being methyluor- 
meconin CsHxO;; and when this is fused with a large excess of 
pant protocatechuic acid is obtained, the methylnormeconin 

ing probably first oxidised to methylnorhemip inic acid, which is 
subsequently converted into protocatechuic acid. 

Dr. Wright said he might also state that they had succeeded in 


peg re ium alkaloid, ine, the formula of which 
was ©),Hin(CHs)NO:.CO.CeHal OCH,)s, resembling that 








of — except that it contained group COOH instead of 
COH. 
Dr. Armstrong said he could only express his conviction that the 


evidence adduced for the formula of hemipinic acid and opianic 
acid was most complete and conclusive, but he could not say as much 
for that of meconin, resting as it did chiefly on the action of caustic 
potash on the substance. e evidence for the formula of narcotine 
also was not quite conclusive, one point being that altho when 
heated with water meconin —s 4 hydrocotarnine C2,H2NO,;= 
CyHwO;+Ci,HisNO;, Dr. Wright had assumed that opianic acid 
was first f , and then reduced to meconin, but he never 
proved that opianic acid should be reduced, 

Dr. Wright replied that if he attempted the reduction of opianic 
acid with the ordinary reagents, such as zinc and sulphuric acid, it 
was highly improbable that that mt would reduce the carboxyl 
group, COOH in opianic acid (OCH;)2(COH) CcH,.COOH. 

Dr. Armstrong conceived that the formula adopted by Dr. 
Wright was the most probable, the results he had himself 
obtained corroborating the view, but he must say the experimental 
evidence was not conclusive. 

Dr. H. E. Armstrong then read two communications, by himself 
and Mr. G. Harrow, the first of which was “‘On the Action of 
Potassic Sulphite on the Haloid Derivatives of Phenol.” When 
trichlorophenol is heated at 170 deg. C. with a concentrated 
ome solution of a sulphite, a, mixture of Potassic 

ic lor 1, 1} In} +, an 1 ph 4 Iph tei +o tn, . 
which when acted on by nitric acid yields dichloroorthonitrophenol 
and parachlorodiorthonitrophenol, proving that in trichlorophenol 
which has the constitution Ct. Cl1:Cl:=1:4:6, the two 
atoms of chlorine in the ortho portions are displaced. 
When, however, the experiment is reversed and the sulpho 
groups in ortl hI i hy J rthopar Ip h ; acid is Ai ipl by 
chlorine, the two possible dichlorophenolsulphonic acids are formed, 
namely, dichlorophenolortho and dichlorophenolsulphena-parasul- 

honic acid. _Mono and dichlorophenol are also readily acted on 

y potassic sulphite, and can also be converted into orn be salts by 
its aotion. Tribromophenol behaves very differently : when heated 
to 170 deg. with potassic sulphite very little sulpho-salt is produced, 
it being chiefly converted into an amorphous body insoluble in 
alkalies and in aleohol, and which has not as yet been obtained in a 
state fit for analysis. As potassium sulphate is formed in this 
reaction it is evident that the tribromophenol must have undergone 
reduction, and may perhaps have become converted into a bromo- 
derivative of the so-called phenylene oxide, Ci:HsOx. 

he second communication was a “‘ Note on the Action of Nitric 
Acid on Tribromophenol.” It is well-known that nitric acid con- 
verts trichlorophenol into al, but the authors find that 
tribromopheno! yields parani ibromophenol when acted upon 
with nitric acid. If more than one molecule of nitric acid be 
employed the nitrodibromophenol is further converted into dinitro- 
bromophenol, and the latter alone is obtained if the phenol be added 
to an excess of the acid. 

The President having thanked the author in the name of the 
Society, Mr. E. Neison read a paper on ‘‘The Sebates of the 
Alcoholic Series,” in which, after referring to his published exami- 
nation of the metallic sebates, he described the methods he had 
adopted in the preparation of the alcoholic sebates and the proper- 
ties of the resulting compounds, The methyl sebate was obtained 
by the action of sulphuric acid on a solution of sebacic acid in 
methylic alcohol. It a in pearly needles and plates which 
melt at 38 deg. C. and boil at 287 deg. C., but the substance is at 
the same time decom The ethyl sebate, which closely 
resembles the methyl sebate, was prepared by passing hydrochloric 
acid into an alcoholic solution of the acid. It melts at 3°5 C. and 
boils at 307-deg. C. Ethyl hydrogen sebate is also formed, but in 
comparatively small quantity, in the preparation of ethyl sebate. 
Amy! sebate, Be pre in a manner similar to the ethyl salt, is an 
oily liquid boiling at about 366 deg. C., and of specific gravity 951 
at 18 deg. C. The author has also prepared and examined 
hydrogen amy] sebate. 

The Secre then read a communication from Mr. P. P. Bedson, 
“On some Compounds of Ether with Anhydrous Metallic 
Chlorides.” When ether is heated with vanadium oxychloride for 
two or three hours at 70 deg. C. a pound is duced having 
the composition VClyC,H,O2, which may be obtained in long 
needle-shaped crystals, melting at 20deg.C. They are, however, 
very unstable, readily undergoing spontaneous decomposition. 
Ether acts violently .n titanium tetrachloride, producing the com- 
pound TiCl,C,H,,0,. It forms a yellow crystalline mass which 
melts at about 45 deg. C. and boils at about 120 deg. C. At the 
same time a compound TiCl)(OC,Hs), which the author calls titanic 
trichlorhydrin, is formed, especially if the mixture be quickly heated 
in an oil bath. It melts at about 78 deg. and boils at about 188 deg. 

The last paper was entitled ‘‘ Observations on Variations in the 
Composition of River Waters,” by Mr. J. Andrews, and contained an 
account of the total solid matter, and the loss by ignition of the 











| and aes their intention to support the pro 





waters of the Don, a Yorkshire stream, collected at different | 


periods, both during dry seasons and at flood times. 


The President, after thanking the av‘>or, announced that the | 


meeting would be adjourned until Thursiay, 20th January, when a 
**On Narcotine, Cotarnine, and Hydrocotarnine, Part IV.,” 
y Mr. G. H, Beckett and Dr. C, R. A. Wright, would be read. 








THE BRITISH TRON TRADE ASSOCIATION. 


A MEETING of iron and steel manufacturers was held at tho 
Westminster Palace Hotel, London, on Tuesday, December 21st, 
for the purpose of considering the desirability of establishing a 
commercial organisation to advance the interests of the iron and 
steel trades of Great Britain. Mr. Isaac Lowthian Bell, M.P. 
(Bell, Brothers, Middlesbrough), was voted to the chair. The 
chairman, in opening the pr i ined the circumstances 





expl 
oo” t 





t advisable to form an association 


under which it had been 
for dealing with all commercial matters affecting the iron and steel 
trades of the country. It was explained that the constitution of 


the Iron and Steel Institute did not permit that organisation to 
entertain other than technical subjects bearing upon the iron and 
steel industries, He regarded the fact that meeting was 
attended by representatives of all the leading iron and steel i 

districts as an indication that the movement had the approval o' 
the trade in general, and he had no doubt the proposed association 
would prove successful, and be of great advantage in promoting 
the interests of the trades with which they were associfited. Mr. 
Jones stated that a considerable number of letters had been received 
from all parts of the country, papvortas the for esta- 
blishing an association for the whole trade, The North of England 
iron manufacturers and the Cleveland ironmasters’ associations 
had each forwarded copies of resolutions passed at recent meetings, 
association. 
The following resolution was then moved by Mr. Clark, Dowlais 
Iron Company, and seconded by Mr. Robert Heath, M.P., Stoke- 
upon-Trent :—‘‘ That in the opinion of this meeti i 
the iron and steel manufacturers of the United Ki , it is 
expedient to establish a commercial association for the purpose of 
promoting and advancing the iriterests of the British iron and steel 
trades in all their branches. That such an association be forth- 
with formed under the name of the ‘British Iron Trade Asso- 


ciation,’ and that it be constituted ee such provisional 
rules and r tions as shall be approved by thi ” Messrs, 
Bleckley, Warrington, J. T. Smith, Barrow-in-Furness, 

son, M.P., Banbury, John Lancaster, West Cumberland Iron 

pany, and the chairman, having supported the resolution, it 
put to the meeting and carried unanimously. : 

The second resolution proposed by Mr. J. T. Smith, Barrow, and 
seconded by Mr, David Forbes, was carried unanimot y; and was 
as follows :—‘‘ That the following gentl be appoint b 
of the first board of management, and that at the next meeting of 
the association they be requested to nominate such further number 
as will make up the board yap ye ant Sas in 

esting names, due regard shall to the adequate repre- 
catetien of the various iron snd steel making districts—Mr. R. 
Cassels, Glasgow ; Mr. Whitelaw, M.P., Glasgow ; Mr. J. T. Smith, 
Barrow; Mr. John Lancaster, Workington ; Mr. G. T. Clark, 
Dowlais ; Mr. Curtis, Ebbw Vale; Mr. E. Fisher Smith, Dudley ; 
Mr. J. P. Hunt, Birmingham; Mr. Rebert Heath, M.P., Stoke- 
upon-Trent ; Sir J. G. N. Alleyne, rage Mr. Chas. Markham, 
Stavely ; Mr. J. Lowthian Bell, M.P., Middlesbrough ; Mr. Wm, 
Jenkins, Consett ; Mr. Geo. Wilson, Sheffield ; Mr. Aastice, Made, 
ley; Mr. James Kitson, jun., Leeds; Mr. B, Samuelson, M.P.- 
Banbury; Mr. Wm. Newmarch, London; Mr. Wm. Fowler, 
Sheepbridge ; Mr. Benj. Whitworth, M.P., Manchester; Mr. Ed, 
Williams, Middlesbrough ; Mr. A. Brogden, M.P., Ulverston; Mr, 
Danl. Adamson, Manchester; Mr. David " don ; Dr, 
C. W. Siemens, London; Mr. G. H. Horsfall, M.P., Liverpool ; 
Mr. Jno. Jones, Middlesbrough. 

Mr. I. Lowthian Bell, M.P., Middlesbrough, proposed that 
Mr. G. T. Clark, Dowlais Ironworks, be elected president of 
the British Iron Trade Association. Alluding to the very large 
and important iron and steel works with which Mr. Clark had 
been so long and so successfully i he felt assured that no 
one was better fitted to discharge the duties of president. ; 

Mr. E. Fisher Smith, Dudley, resolution, which 
was carried unanimously, whereup ted the chair in 
favour of Mr. Clark. 

Mr. Clark thanked the ting for electing him to the position 
of first president of what he had every reason to expect would 
prove a valuable and successful tion, and assured the 
meeting that he would endeavour in every way to advance the 
interests of the trade. 

The following resolutions were then passed : Pro by Mr, 
B. Samuelson, M.P., Banbury, seconded by Mr. Wm. Fowler, 
Sheepbridge, that Mr. John Jones be requested to act as secretary 
to the association, and Mr. William Newmarch, London, as trea- 
surer to the association, and that the board be authorised to make 
such provisional bye-laws as to terms of membership as may meet 
the contemplated expenditure up to the general meeting in 1877. 

Proposed by the chairman and seconded by Mr. J. Lancaster; 
That the following be adopted as the provisional rules and regula- 
tions of the association, and that the board be reques to 

repare a code of rules and bye-laws for permanent use after 

‘ebruary, 1877 :— 


British IRON TRADE ASSOCIATION.—PROPOSED PROVISIONAL 
RULES, 

(1) The general objects of this association are :—To secure a 
means of communication between members of the iron and steel 
trades of Great Britain, upon all matters bearing upon the 
commercial interests of these industries; to procure and circulate 
detailed statistics of the iron and steel trades both at home and 
abroad; to attend to all matters connected with foreign tariffs, 
commercial treaties, and home parliamentary business, that may 
have a bearing upon the position of the iron and steel trades—ex- 
cluding questions bearing on the regulation of wages or of a purely 
local character—and generally to take all proper measures for 
advancing the interests of the British iron and steel trades in all 
their go " , oat . 

(2) persons, firms, and incorpora com es connected 
with the iron and steel industries in the British Islands, colonies, 
or dependencies, may become members of the association, subject 
to such payments and bye-laws as may from time to time be 
opmpoved be the general council. All persons, firms, or companies 
signifying their intention to become members on or before 31st 
March, 1876, to constitute the original members of the association : 
After that date all admissions to be by a majority of votes of the 
managing council, and a form of application for membership will 
have to be made in due course, and signed by thsee members of 
the association. Each person, firm, or company, is only to be 
entitled to one vote at any meeting of the association. Incorpo- 
rated companies must be ted by one of their officers o by 
a member of their board duly appointed for the purpose. 

(3) The affairs of the association shall be conducted by a board 
of members, to be chosen at the annual meeting, due regard bein 
had to the proper representation of the various iron and stee 
making districts, The elections to the board to be made in accord- 
ance with bye-laws to be laid down. The board shall have power 
to fill up any vacancies that may occur, They shall also elect from 


their a p " y, an 3; and five 
members shall form a quorum of the board. ‘ 

(4) The association shall meet in oy my May March. Speeial 
meetings may be called by the board, or by the requisition of not 
fewer than ten members of the association. — f 

(5) The board shall, at the annual meeting to be held in Feb- 
ruary in each year, submit a report of their proceedings for the 
past year, and a stat t of ts, duly audited. 

(6) The board shall have power to make such bye-laws as may be 
deemed necessary, provided they are not inconsistent with the 
general objects of the association. ; “toe 

(7) These rules to continue in force until the annual meeting im 
1877. Proposed by the Chairman, and seconded by Mr, Heath, 
“That the board be authorised to make arrangements for 
a conference to be held in London during the months of February 
or March for the purpose of discussing such matters as in their 
opinion may require the special attention of the trade.” Proposed 
by Mr. Bleckley, Warrington, and seconded by Mr. I. Lowthian 
Bell, M.P., ‘‘ That the best thanks of this meeting be given to Mr. 
Clark for his able conduct in the chair,” 

The proceedings then terminated. 




















WE understand that the French Government has voted 
15,000,000 francs, equal to £600,000, for the formation of a fine 
port at Calgis, equal to the accommodation of the largest vessel, 
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SOUTH-EASTERN RAILWAY. 


EXPRESS PASSENGER LOCOMOTIVE, 


DESIGNED BY MR. J. ’ANSON [CUDWORTH, LOCOMOTIVE ENGINEER, ASHFORD. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroup and Co., 

LEIPSI®.—A. Twiermever, Bookseller. 

NEW YORK —WIi.imer and Rooers, 47, Nassau-street. 











PUBLISHER'S NOTICE. 


m consequence of the General Postal Union, which came into 
’ ion on the 1st of July, 1875, Foreign Subscriptions for 
Thin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
accompanied by a letter of advice to the Publisher. Thick Paper 

Copies may be had, if preferred, at increased rates. 

Remittance by Post-office Order.—Argentine Republic, Australia, Belgium, 
Brazil, British Columbia, British Guiana, Canada, Cape of Good Hope, 
Denmark, Egypt, France (Paris only), Germany, Gibraltar, India, Italy, 
Japan, Malta, Natal, Netherlands, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tasmania, 
Turkey, United States, West Coast of Africa, West Indies, Cisina, via 


Southampton, £1 16s. 


Remittance by Bill in London.—Austria, Buenos A , Ceylon, Chili, via 
Southampton, France and Algeria, Greece, Ion Islands, Norway, 
Panama, Peru, Russia, Spain, Sweden, £1 16s. Borneo, £2 5s. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; 
must therefore request our correspondents to keep comes. 

*,* In order to avoid trouble and confusion, we find it necessary 
inform correspondents that letters of inquiry addressed 
public, and intended for i 





to the 
insertion wm this column, must, in all 
by the 


cases, nied by a large envelope legibly directed 

writer to hi ', and bearing a 2d. stamp, in that 
answers wed by us may be f to their destination. No 
notice will be which do not comply with 


*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

G.E.B. (Steet Dres), C. M.—Letters are lying in our publishing department 
Sor the above correspondents. 

A.B. (Derby).—Our last volume contains an exhaustive paper on peat, to 
which we must refer you for the information you require. 

Lupricators. — Letters lie at our office for Messrs. Dossor, Nelson, and 
Weddell, whose lubricators we illustrated in our last impression. 

T. W.—aA engine will consume less coal per horse per hour than 
almost any other type of engine of similar power that you can use. 

W. B.—You will find a brief notice of the boiler in the course of our report on 
the steam fire engine competition at the Crystal Palace in July, 1863. 

J.J. G.—India-rubber worked as you propose cracks at the joints as a result 
of constant bending, and finally splits. It can, under no circumstances, be 
relied on to last for a series of years. 

W. H. (Luther-street).—// you apply to the Board of Trade you will obtain 
a circular containing all the information you require. Address the 
Secretary, Marine Department, Board of Trade. —A 

R. Z.—You can obtain price-lists from the works. You wil! find all that you 

Brequire, we fancy, in Tuk Exoivrer. Sexton's ‘‘ Boiler-maker's Pocket- 
book,” published by Spon, Chariz price about 4s. 6d. 

———— 
FELT Ha. ...XING, 
(To the Bditor of The Bngineer.) 
Sir,—Will any correspondent give us the address of some firms who 
are the manufacturers of machines for making felt hats ? 


Chelmsford, December 21st. E. E. anv Co. 





POWER REQUIRED TO GRIND INDIAN CORN. 
(To the Bditor of The Engineer.) 

Str,- I should be obliged if any of your correspondents would supply the 
following information, viz., What is the indicated horse-power required 
to drive a pair of mill stones, 4ft. diameter, when grinding their maxi- 
mum quantity of Indian corn? I have had the power variously stated at 
10, 20, and even 40 indicated horse-power by persons supposed to be well 
acquainted with the subject, hence the inquiry. W. Cc. P. 


STEAM ENGINE ECONOMY. 
(To the Bditor of The Bngineer.) 


Sir,—Accept my thanks for the insertion of my letter upon the above 
subject in your last issue. As there are two errors in the concluding part 
of the I shall be glad if you will insert the following correc- 
tions in your next :— 

In the third line of the concluding portion the words “‘ an early ” occur 
without any ction or ing in that place, whilst, in the line 
following, and under those words, they are needful to complete the 
sentence, which id read “‘ an early cut-off and expansion, giving an 





average preasure of 60 Ib., which is equivalent for all practical 
to an average of 60 Ib. drawn fresh from the boiler,” &e. In 
the eleventh line of same for “ power” read “‘ pressure.” 

Soho Ironworks and Forge, J. Smmpson. 


Ancoats, Manchester, 
December 21st. 
SUBSCRIPTIONS. 


Tur Exorveer con be had, by order, from any newsagent i country 
at the various railway stations; or it can, if preferred, be supplied direct 


from the office, on the following terms (paid in advance):— 
Half-yearly (including double number)... .. .. £0148. 64. 
Yearly (including two double numbers) .. - £1 %. Od 


Uf credit occur, an extra 
be made. Tue Evoineer ws 
Cloth Cases for binding Taz Encineer Volume, price 2s. 6d. each 
Se Volumes of Taz Enciweer can be had, price 18s. each. — Vols 
5, 10, 14, 24, 25, 26, 88. 


ADVERTISEMENTS. 
«"» The charge for Advertisements of four lines and 
for every two lines illing and si. 


of two shillings and sixpence per annum will 
Sor transmission abroad. 





Letters 
paper are to be addressed to the Publisher, Mr. all 
other letters to be addressed to the Bditor of Tas Encivera, 163, Strand. 








EATH. 


D 
On the 20th December, at Lupset Hall, Wakefield, Mr. Danret GaskELL, 
in his 94th year. 
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RAILWAY COMPANIES AS MANUFACTURERS. 

A cask was decided on Thursday last by the Master of 
the Rolls, and briefly noticed in dur impression of the 
following day, which, from the fact that the defendants 
were the London and North-Western Railway Company, 
and also that the case itself was of a somewhat uncommon 


character, has attracted some share of attention. It was 
oo tnkcamatton by. ip Adtemnar-Gentenl 20 the relation of 
the secretary of 


I A ufacture 
tion, alleging that the London and North-Western Rail- 





way Company had commenced to manufacture, at Crewe 
and elsewhere, locomotive engines and rolling stock for 
sale and hire, and praying that the company might be 
restrained from carrying on such manufacture, and from 
repairing rolling stock not required for the purposes of 
their own undertaking. The defendants admitted that 
they had built some engines for the Lancashire and York- 
shire Railway Company, whereupon the Attorney-General 
moved for judgment. It seems, therefore, that the rail- 
way company have been carrying on the business of engine 
builders in addition to the business for the prosecution of 
which they were incorporated, and that having sold 
engines, probably to the prejudice of the regular locomo- 
tive engine builders of the country, to whom otherwise the 
orders of the Lancashire and Yorkshire Railway Company 
would have gone, the various private builders, acting 
through their association, have successfully taken steps to 
put a stop to such business for the future. 

This is probably the first occasion upon which the prin- 
ciples of law affecting the general rights of public com- 
panies to enter upon new lines of business has been brought 
within a case so closely affecting-the interests of the engi- 
neering profession, It cannot be said to have been a 
matter for doubt that a company incorporated by Act of 
Parliament cannot exercise its powers or apply its capital 
except in strict conformity with its constituting Act. It 
has been over and over again decided, that no majority, 
however large, of the shareholders in such a company can 
lawfully engage the resources of the company in a business 
not within its statutory scope. The will of even one dis- 
sentient member is a sufficient obstacle ; and it matters 
not in the slightest d that such unlawful business may 
be very profitable. The same rule applies as between the 
company and the public.. The Act of Parliament by virtue 
of which the company is endowed with all its powers and 
privileges, constitutes a contract between the company on 
the one hand and the public on the other, as well as a con- 
tract among the shareholders. Although the Act may 
contain no prohibition in express terms against the con- 
duct by the company of any business except’ that of con- 
structing and maintaining the railway, there is in every 
such Act an implied contract to that effect. One of the 
reasons why this rule has been established is, that because 
these companies, being armed with the power of raising 
large sums of money, if they were allowed to apply their 
funds to purposes other than those for which they were 
constituted, might acquire so preponderating an influence 
over some particular branch of trade as would enable them 
to drive the ordinary private traders out of the field, and 
create in their own favour a practical monopoly. Beyond 
this reason we need not now go. It may be taken as un- 
questionable that such a contract exists, The strict 
observance and performance of this contract the public has 
an interest in enforcing, and it is on behalf of the public at 
large that the Attorney-General lays his information, 
although he be moved thereto by some small section of the 

ublic. 

P A number of years ago a somewhat similar case was 
tried with the same results. There it was ascertained that 
the Great Northern Railway Company had been carrying 
on business in a large way as coal merchants. It was 
their practice to purchase large quantities of coal, use 
what they required for their own purpose, and, by a some- 
what circuitous method, throw the rest upon the market in 
competition with the regular dealers for whom they acted 
as carriers. The information was laid by the Attorney- 
General at the relation of a single individual, who was a 
stranger to the company, with the result that the company 
were restrained from employing their funds and using 
their powers in the conduct of such business for the future. 
Substitute locomotives for coal, and the case of last week 
becomes very much a reproduction, with different parties, 
of that of 1860. 

The fact that the proceedings in this case were insti- 
tuted by rival makers constituting but a small section of 
the public does not affect the right to the remedy sought. 
Every member of the public has an interest in the proper 
observance of the law—of the contracts which have been 
entered into with the State as representing him. If a 
railway company, therefore, violates such law, he has an 
interest in seeing that such violation shall not be allowed 
to be repeated, and, where punishment will lie, that such 
should he’ inflicted. It is quite immaterial that the 
Locomotive Manufacturers’ Association should have the 
ee interest in putting a stopto thenew 
business of the railwaycompany. Their rights as citizens are 
in nowise abrogated by the fact that they are also makers 
of locomotives. A number of years ago the Great Eastern 
Railway Company started a line of steamers from Harwich 
to the Continent, without being lawfully empowered to do 
so. A. single shareholder cmnlied for and obtained an 
injunction to restrain the company from proceeding with 
this undertaking, though it was found that the applicant 
had bought shares in the company for the very object of 
preventing it, he being in the interest of a rival uaviga- 
tion —- The motive of the applicant, it will 
seen, then nothing whatever to do with his right to 
the remedy he sought. 

The case will no doubt be useful in recalling in a forcible 
form to the directors of such companies the position in 
which they stand in respect to works carried on by them 
not strictly cognate to their pri undertaking. The 
decision does not affect the right every company has to 
make articles for their own use. The London and North- 
Western Railway Company may still make their own loco- 
motives and rolling stock, and by express exception, they 
may let out for hire rolling stock in extraordinary emer- 
gencies, or to their contractors and some others. They 
may also under similar restrictions conduct repairs, It 
has further been allowed them to build carriages for sale 
to the Manchester South Junction and Altrincham Rail-. 
way Company for use on that line, inasmuch as the capital 
of that company is held by the London and North-Western 
and the Manchester, eld, and Lincolshire companies 
jointly. They would also be allowed to make their own 
steel rails, or to dig their own coal, but they certainly 
would not be permitted to make rails and dig ccal for sale, 





The business of a company is bounded by its Act of Par- 
liament or other constituting instrument, and any devia- 
tion or extension can only properly be entertained upon 
the basis of an instrument of equal force—in this case 
another Act of Parliament. 


MINERAL STATISTICS OF THE UNITED KINGDOM. 


Last week we gave in general terms a few of the prin- 
cipal facts published by Mr. Hunt in the introduction to 
his report on the Mineral Statistics of the United Kingdom 
for the year 1874. This introduction is usually issued 
a few days before the main body of the work, and it is due 
to Mr. Hunt that we should frankly state here that we 
drew certain deductions from his res which were 
hardly warranted by the figures themselves, It will be 
remembered that we estimated the gross value of the ores 
raised during 1874 at £11,983,505. In preparing this 
estimate, however, we included under the head “Ores” 
fluorspar, clay, salt, barytes, &c., which do not properly 
come under that title, although undoubtedly a large 
quantity of coal is used in mpolesled or converting into 
saleable commodities many of the materials named, as 
for example, salt; and we argued that as on the basis 
stated but one-eleventh of all the coal raised in the United 
Kingdom appeared to be used in converting ores into 
metals, &c., some seeming error must exist in Mr. Hunt’s 
statistics which required explanation. . Making the neces- 
sary corrections, however, we find that the results stand as 
follows:—The value of the coal raised was £45,849,194; 
that of the iron ore, £7,318,169; of copper ore, £336,414; 
of tin ore, £788,310; of lead ore, £1,024,107; of zinc ore, 
£48,195; of iron pyrites—which per! hardly can be 
classed as an ore— £38,226; arsenic, £27,438; manganese, 
£29,201; wolfram, £545; bismuth, £38; silver ore, £20. 
Now, under the head of “ Metals obtained from ores,” Mr. 
Hunt only includes gold, pig iron, copper, tin, lead, zinc, 
silver, and “ other metals.” The total value of the ores of 
the metals last named was £9,515,215. The total value of the 
metals produced from these ores was £19,539,070. Deduct- 
ing the value of the ores from this sum, we have a balance 
of £10,023,855 left. It will, perhaps, not be too much to 
cssume that a profit of £1,500,000 was made on this sum. 
It may have been more, it may have been less; but we 
may take it for granted that this sum is not far from the 
truth. We have left £8,523,855 to pay for coal, labour, 
depreciation of plant, &. Now Mr. Hunt gives the con- 
sumption of coal used in reducing the ores of the metals 
named as follows :—Tin, 44,950 tons; copper, 461,650 tons ; 
lead, 173,180 tons; zinc, 157,817 tons; iron, 15,292,201 
tons; bar iron, 18,270,150 tons; or a gross total of 34,399,948 
tons. The total quantity of coal raised amounted to 
125,043,257 tons, and it follows, therefore, that rather less 
than one-third of all the coal raised in the United King- 
dom was used in reducing ores. More pe pean stated, 
‘275 of the whole quantity of coal raised was in this 
manner. The total value of the coal raised is given by Mr. 
Hunt at £45,849,194, and it follows that the money value of 
the coal expended in reducing operations, puddling, = 
ing, &c., was nearly £12,408,528. If to this sum we add 
£1,500,000 for profit, we have a total of £14,108,528; 
leaving for w: depreciation, interest on capital, &c., 
£5,430,542. It is much to be regretted that no data are 
available concerning the actual sums invested in metal- 
lurgical works in Great Britain. If these, and similar 
data concerning wages paid, could be had, we should at 
once be placed in a position to comprehend the true position 
of our metallurgical industries. Beyond question the 
requisite data exist, and we see no more reason why they 
should not be made public in the mass than that any of 
the figures Mr. Hunt gives should be suppressed. e 
iron trade of the country is at present in a very critical 
condition, and information concerning its true i? 
would prove very valuable. It is ible that 
Mr. Hunt may, in future reports, [ able to 
supply the public with some definite information con- 
cerning the sums invested in ironworks, coal mines, &c. 
The margin left after profit and coal are provided for is, as 
we have seen, very small, amounting in round numbers to 
only about £5,400,000. This would represent less than 
£1 per ton on the 5,991,408 tons of pig iron made; but we 
have to deal not alone with pig, but with manufactured 
iron, and we find it impossible to discover from Mr. 
Hunt’s records how much manufactured iron really was 
made in the United Kingdom in 1874. Under the head 
of “ Ore Smelted and Metal Obtained” he gives opposite 
“ Bar Iron or Merchant Iron” 5,223,476 tons, but from a 
foot-note it would appear that this only expresses the 

uantity of pig used in producing merchant iron, and not 
the weight of the wrought iron. If the operation of 
uddling alone runs away with some 9s. 6d. a ton, it 
mes obvious that the margin left for all expenses is 
reduced to a very low point indeed, and it is certain that 
Mr. Hunt’s figures, although they do not go as far as it is 
desirable they should go, yet are sufficient to prove that it 
is simply impossible now, when prices are lower than they 
were in 1874, to maintain wages at anything like the 
standard which ironworkers have hitherto thought that 
they were fairly justified in demanding. 

Mr. Hunt’s report is brim full of very valuable statistics, 
but our readers, as a whole, would hardly thank us if we 
reproduced them here at length, and we shall content our- 
‘alen with pointing out a few items of most interest, still 
confining our attention to the iron trade. Thus,we may say, 
that in 1874, the total quantity of ore smelted in Great Britain 
was 15,854,077 tons ; the work of smelting was performed in 
649 blast furnaces; the coal used was 15,292,201 tons, and 
the pig iron produced was 5,991,408 tons. Thus each ton 
of iron required very nearly 2°55 tons of coal, and 2°64 tons 
of ore. blast furnace, assuming them all to have 
been at work continuously through the year, which is not 
strictly correct, maine about 9231 tons of iron; or, 
taking 50 as the number of working weeks in the year, 
about 185 tons per week—a very moderate yield indeed. 
Mr, Hunt has not stated whether he has given the average 
number of furnaces in blast or however, and our figures 
are deduced from his figures. If there really were 649- 
furnaces in blast all through 1874, then it is certain that 
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our iron masters have a great deal to learn from their 
Yankee brethren as to the means of getting large duties 
from their furnaces, 

As regards coal Mr. Hunt has prepared some very 
interesting and curious particulars, which we regret we 
have not space to reproduce in full. In dealing with the 
London market, he gives the following as the mean prices 
of coal sold during 1874:—Newcastle Wallsend, 23s. 2d.; 
Holywell Main, 22s, 11d.; Hartley, 22s, 11d.; Sunderland 
Wallsend, 24s. 7d.; Hartlepool Wallsend, 24s. 11d.; and 
the lowest price of the coals virtually was 20s. 3d.; 20s. 6d.; 
21s. 3d.; 21s. 6d., and 22s, 6d. 

We have confined our attention, in dealing with Mr. 
Hunt’s figures, principally to coal and iron, as the import- 
ance of these trades dwarfs most of the other trades in 
minerals and metals into comparative insignificance, but it 
is not to be assumed that Mr. Hunt has n less careful 
in his researches or less elaborate in his returns concerning 
other metals and minerals. The contrary is the fact. 
We shall only add here that, although Mr. Hunt expresses 
the obligations which he is under for the assistance which 
he has received from manufacturers and mine owners, it is 
also evident that, in certain cases, his returns are not so 
complete as they ought to be. It seems a pity that the 
volume should be issued so long after the termination of 
the year to which it refers. Mr. Hunt explains that the 
fault dees not rest with him, and we are pleased to find 
that no similar delay is likely to occur in future, as, by an 
amended Act of Parliament, passed last session, all 
returus from the metalliferous mines are, in future, to be 
made to the inspectors of mines by the Ist of February in 
each year. 


LONDON STREET MACADAMISING, 


Our correspondent, Mr. H. C. Coulthard, whose communica- 
tion we published in our impression of last week, which states 
that he had in the year 1869 proposed the use of slag as road 
material to the vestries of two parishes in London, has entirely 
missed the point of the subject to which we directed attention 
in an article in THe Encrtveer of the 10th inst. There is nothing 
whatever new in the proposition to employ slags as a road 
material, roads have actually been made or mended in various 
parts of Europe for centuries with such metallurgic refuse. But 
there are slags and slags, and but very few of those produced 
from iron furnaces are in their natural state—that is, as they 
run from the furnace—fit for the purpose at all. Some, as may 
be seen on many of the ancient cinder tips of Staffordshire, 
gradually slack under the influence of air and water into an in- 
coherent powder, which when wet is a pastyslime. Some are so 
glassy, brittle, and cracked in the process of cooling that they 
rapidly grind into the condition of pounded glass under even 
light traffic, and some, such as the vast mass of the slag produced 
in the Cleveland district, though not much wanting in coherence, 
are not sufficiently hard to resist London traffic, even if covered 
by a stratum of granite road metal, which it appears to us would 
be for the advantageous use of almost any slag in 
London streets. By slow cooling many iron slags may be ren- 
dered as tough and hard, if not harder and more resistant, than 
the best road metal, such as Guernsey granite. The slags of the 
Hianges Works upon the Moselle, and of other works in the 
Saarbruck and neighbouring districts, have for several years 
been thus manufactured into excellent road metal and 
exceedingly good and regular paving sets, which are per- 
haps still, but were before the Franco-German war, largely 
used in the streets of Nancy, and of other large towns 
in Lorraine and Alsace. But these slags are almost perfectly 
insoluble, or at least are not sensibly acted upon by air and 
water; and hence, when laid as road metal, never cohere, except 
by the intervention of mud and grit between the pieces, as in 
the case of ordinary road metalling. It is the slight solubility of 
the silicates in the state in which they are found in the average 
slags evolved by the Barrow furnaces, of others in Cumberland 
smelting nearly pure hematites, and with a large proportion of 
limestone as flux, which constitutes their peculiarity, and, in our 
judgment, their value asa substratum to granite road metalling, 
one which would in time become so glued together by the 
intervening earthy silicates as to become impervious to water ; 
and this peculiarity is not to be found, commonly at least, in 
the slag produced by furnaces working with clay iron stone, black- 
band, &c., nor, we should imagine, by those furnaces employing 
Northamptonshire ores. As to the analysis, we should be glad 
to have particulars from Mr. Coulthard. The precise point to 
which we desire to direct attention is not the use of slag in 
general for road metal, but the employment of a particular 
description of slag having the properties of very slight solubility 
and of becoming slowly cemented into a mass, from which a 
valuable end in road making can probably be attained. 


TRADE MARKS, 

Durinc the last week a case was decided at Westminster, in 
which one of what we conceived to be difficulties, and which we 
indicated in our article on the Trade Marks Regulation Act in 
Tue Encineer for December 3, was shown to be capable of 
occurring in practice. It may be remembered that in that 
article we pointed out that trade marks might exist in various 
forms, which under the construction of the new Act would not 
apparently be proper subject for registration, and that as a con- 
sequence we,should have one set of trade marks in the public 
registry, and another and equally important set not registered at 
all. Similarly there might, perhaps, be part of a mark regis- 
tered, the other part not, as would have been the case in the 
matter of the marking-ink bottle, wrapper and label mentioned 
below. A peculiarly shaped bottle, a peculiar method of making 
up into a package, are not to be capable of registration appa- 
rently, that is, unless a strained construction be put upon the 
Act, The case in question was as follows :— 

The plaintiff was the manufacturer of the well-known marking 
ink, called “‘ Bond’s marking ink,” and the defendant a chemist 
at Hoxton. It appeared that the late John Bond, the original 
inventor of the marking ink known by his name, left an only 
daughter, whoinherited her father’s right to manufacture the ink. 
She married the plaintiff, who now carries on her father’s busi- 
ness. The plaintiff's ink is sold in small glass bottles of a 
particular shape and size, each of them being corked in a parti- 
cular manner, and enclosed in a case made of cardboard, covered 
with marbled paper, on which is pasted a square white label 
bearing the royal arms of England, and, among others, the 
words “Crystal Palace and Royal Indelible Marking Ink,” and 
directions for use. The label ihe bore the words “ Prepared by 
the daughter of the late John Bond.” The cardboard case is 
enclosed in a blue paper wrapper fastened by an oval white label 
bearing the royal arms of Holland and words similar to those on 
the inner label. The plaintiff also sold the ink in bottles 
enclosed in a wooden pedestal, gn which the part of the fabric 





to be written upon could be stretched by means of a wooden 
ring. It was shown that the defendant had sold a marking ink 
manufactured by a Mr. Murphy, who had purchased a chemist's 
business from the widow of the son of Henry Bond, the brother 
of the original inventor of the ink. The ink manufactured by 
Murphy is sold in bottles and cases similar to those of the 
plaintiff, which are wrapped in blue papers, but of a different 
shade to those of the plaintiff. On the outside of the whole is 
an oval white label, with the addition of a square piece, on 
which are printed the royal arms of England and the following 
words ;-- Manufacturer of Indelible Marking Ink. To _ her 
Majesty’s Army Clothing Department. Bond's Genuine Indelible 
Pheenix Marking Ink. Original trade mark. Established .p. 
1815. Prepared by the legal successors of the late Henry Bond.” 
It was also proved that the defendant had sold Murphy’s ink in 
pedestals somewhat similar to those of the plaintiff, and labelled 
in a similar manner. 

It will be seen that the labels themselves differed consider- 
ably. Whether both would be registered under the new Act it 
is not for us to say. They are fair examples of what may be 
expected to be submitted to the Registrar next year. But the 
chief resemblance clearly lay in the general similarity of the 
packing, the bottle and the pedestal. It is not to be supposed 
that a man will not be protected in future in the use of such 
indicia, even if not capable of registration; but surely if it was 
good for the label to be registered, why was it not fit that 
the other mark of manufacture should have been similarly 
benefited ? 

THE CENTENNIAL EXHIBITION. 


THe prospects ot the Philadelphia Exhibition are so gloomy 
just now, that its friends are filled with alarm. Every effort has 
been made to stimulate the people of the United States to 
enthusiasm in its favour; but there is a very wide spread feeling 
across the Atlantic that exhibitions are a nuisance; and the 
requisite funds cannot be obtained for the completion of the 
undertaking from a people who refuse to respond to the most 
pressing invitations for subscription. As a last resource, the 
Exhibition promoters are going to Congress for a vote of 
1,500,000 dols., or say, £300,000. The applicants state very 
plainly that it is their last resort, having failed to get what they 
need from the people directly, and that without this aid their 
enterprise may be limited and delayed. There appears thus far to 
be no party feeling upon this measure, and probably there will be 
none. The want of money is, moreover, not the only trouble in 
store forthe management. It will be remembered that foreigners 
refused to send their goods to America, unless they were per- 
mitted to affix the prices at which they could be sold if 
admitted duty free. This point was conceded without much 
opposition at the time, but the native manufacturers now find 
that they cannot possibly compete with foreigners in price, and 
they are now beginning to utter indignant protests against the 
publication of any prices. In a word the protectionists are 
afraid that the people of the United States will learn so much 
at the Exhibition that they will rise en masse and crush 
the party. Already it is rumoured that, if the price rule is 
adhered to, many of the leading houses in the States will not 
exhibit, while, on the other hand, if the rule is broken, foreiyners 
will not put in an appearance. Altogether things do not look 
well for the Centennial, and, if we may be allowed to use an 
expressive Yankeeism, it is not impossible that the whole thing 
may end in a gigantic “ fizzle’’ after all. 

THE CORROSION OF STEAM BOILERS. 

Ix a recent impression we called attention to the circum- 
stance that the commission appointed by Government to report 
on the corrosion of steam boilers in the navy had apparently 
gone to sleep, although they were really hard at work. Our 
remonstrance has had a good effect, we are pleased to see, and 
Captain Charles Aynsley, R.N., chairman of the commission, has 
been officially requested to get on a little faster. He is not to 
hurry himself so much as to impair the utility of the report, 
but it has been hinted to him that the report will not neces- 
sarily suffer because it is published eighteen months after the 
commission was appointed instead of four or five years. The 
commissioners, indeed, appear to think that it is necessary that 
they should use up two or three sets of boilers before they can 
pronounce an opinion. We venture to assure them that this 
is quite unn , and that time enough has elapsed to 
enable them to obtain all the information on the subject of the 
conditions under which the decay of boilers takes place that 
they are likely to require. They have not been appointed to say 
how boilers decay, but why, and to suggest a remedy. The 
appointment of the commission has quite put a stop to private 
inquiry in the same direction, and it is therefore desirable that 
Captain Aynsley should at all events let the world know how far 
he has got with his investigations. 


OIL versus GAS. 

A NOVEL and unexpected danger threatens the prosperity of 
the gas companies of the United States. Mineral oil is so 
plentiful that at present it is almost a drug in the market, while 

gas is comparatively dear. We learn from our American 
advices that, as a consequence, there has been a revolution in the 
manner of lighting shops in Brooklyn. Kerosene is now used in 
most of the principal stores and busi places instead of gas in 
many parts of the city. The gas companies are becoming alarmed, 
and it is more than probable that the change will cause a heavy 
reduction in the price of gas. As an instance of the difference 
in the cost of using gas and oil, the case of the American 
District Telegraph Company is cited. The bill for gas for 
September was 30 dols., now the office is lighted by kerosene 
oil, the number and quality of the lights are, it is said, greatly 
increased, and the total cost for last month was only 2°85 dols. It 
is well known that a very large proportion of fires occur in the 
States from the use of mineral oils, but we have not heard that 
any increase has been made as yet to the strength of the Brooklyn 
Fire Brigade. 





WAGES AND UNIONISM, 


Tr is gratifying to note that the ironmasters of South Staf- 
fordshire are doing their best to provide a means of settling, by 
mutual arrangement, differences with their workmen, upon 
questions of wages ; but it must be admitted that such arrange- 
meuts are not easily arrived at, when some of the men are 
unionists, and others opposed to unionism. The difficulty has not 
been overlooked by our Staffordshire correspondent in his letter 
of this week. A readjustment of wages must certainly come 
about with the new year in all the English ironmaking dis- 
tricts, if the Cleveland ironmasters succeed in effecting the 
reductions which they contemplate. The advantages that, in the 
matter of quotations, reductiorfs of so great an extent would give 
the Northern ironmasters, might effectually stop all competition 
in the bulk of the iron made elsewhere, if the wages scales else- 
where should not at the same time be sensibly lowered. More 
ironworkers are moving about in the Midland and Southern dis- 
tricts seeking employment than has been lately observable at 





local works; but this arises more out of the slackness now and 


again existing at those works, than from the wide absence of 
employment in the North. The spirit of unionism would appeal 
for aid from other unionists for members unemployed; it 
would not aim at furnishing other districts with a better sup- 
ply of labour to the lowering of the scale of remuneration 
before current. The secret of so few Northern ironworkers 
being abroad in South Staffordshire is not hard to discover at a 
time when the Southern ironworkers and their employers are 
about to revise the present wages’ scale of that district. 





THE RIVERS POLLUTION COMMISSION, 
No. V. 

Tne composition of land drainage water flowing from 
sewage farms is illustrated by numerous analyses from 
Barking, Aldershot, Bedford, Romford, Norwood, and 
Croydon. The results are said to show that “in some 
cases the drainage water from sewage farms is_ less 
polluted by organic matter than Thames water as delivered 
in London for human consumption.” But this degree of 
yurity is exceptional, and the figures vary within wide 
Fimita. Concerning the quality of these waters, the Com- 
missioners have no hesitation in saying that they “con- 
demn the whole of them as dangerous and totally unfit for 
drinking.” The purification of sewage by intermittent 
downward filtration was more satisfactory, and judged 
by popular standards the samples analysed would be pro- 
nounced fairly good. They were colourless, transparent 
when collected, and palatable. Even when viewed with 
relation to their chemical composition, the samples were 
“considerably superior to the average of Thames water 
which is habitually used for all household purposes in 
London.” ‘The samples thus analysed were obtained from 
the works constructed by Mr. Bailey Denton at Merthyr 
Tydfil. But the Commissioners add— Notwithstanding 
the comparative freedom of the Merthyr drainage from 
organic pollution, it is much more unfit than Thames water 
for human consumption, on account of the almost exclu- 
sively animal origin of the organic matter which it contains.” 

Several pages of the report are occupied with the discus- 
sion of analyses relative to the drainage waters of manured 
and fallow lands. The results are chiefly interesting from 
an agricultural point of view. The conclusion arrived at 
with reference to the drinking supply is, that water col- 
lected from the surface or the drains of cultivated land is 
always more or less polluted with the organic matter of 
manure, even after subsidence in lakes or reservoirs, and 
| that such polluted surface or drainage water is not of good 
quality for domestic purposes, although it may be used 
with less risk to health than polluted shallow well water, 
if human excrementitious matter do not form part of the 
manure applied to the land. Sutface water which drains 
wholly or partially from cultivated land should always be 
efficiently filtered before it is supplied for domestic use. 

We now proceed to the fourth class of waters, namely, 
those obtained from shallow wells. It is computed by the 
Commissioners that more than twelve millions of the popu- 
| lation of Great Britain derive their water almost exclu- 
sively, from shallow wells. According to the experience 
of the Commissieners, such wells are almost always “ hor- 
ribly polluted by sewage, and by animal matters of the 
most disgusting origin.” Unfortunately, the palatability 
of the water is not often impaired by the pollution, and 
hence the mischief is not suspected, until some outbreak of 
epidemic disease attracts attention to the source of danger. 
The analyses of these waters are very numerous, and are 
grouped into fourteen sections, founded upon the geological 
character of the stratum upon which the well is situated. 
The general result being altogether unfavourable, we pass 
on to the fifth class, consisting of deep well water. Even 
these waters are capable of becoming polluted either by the 
admission of sewage from the superficial strata into the 
top of the well, or by the access of polluted water through 
fissures in the rock in which the well issunk. In one or 
other of these ways it is possible for organic matter to 
gain access to the water without having undergone the 
purification which would result from its passage through a 
thick stratum of porous aerated rock. The Commissioners 
say that the unpolluted deep well waters from the chalk 
rank among the best and most wholesome. The sixth 
class consists of spring waters. These, like the waters of 
the deep wells, are liable to pollution through fissures in 
the pee Moreover, the porous stratum through which 
the water has descended from the surface may be of small 
thickness, and the water will then be as much exposed to 
pollution as it would be if found in a shallow well. In the 
chalk, “swallow bores”—more or less vertical natural 
shafts—are effective sources of pollution to spring water. 
Unpolluted spring water from the chalk is brilliant, colour- 
less, palatable, and wholesome. It contains only a minute 
trace of organic matter, and this is highly oxidised and 
innocuous. 

Having now gone through the list of the potable 
waters, including the analyses of 1274 samples, we find the 
Royal Commissioners making allusion to the results as 
“ quite conclusive” in respect to the sources from whence 
the best water for domestic purposes is to be obtained. In 
order of merit, the various waters are ranged as follows,— 
proceeding from the best to the worst, the first three being 
“ wholesome,” the fourth and fifth “suspicious,” and the 
last two “dangerous:”—(1) Spring water; (2) deep well 
water ; (3) upland surface water ; (4) stored rain water ; 
(5) surface water from cultivated land ; (6) river water to 
which sewage gains access ; (7) shallow well water. Even 
the three worst of these waters are pronounced “ palatable,” 
while the two best are “very palatable.” The classification 
thus given has exclusive reference to the use of water for 
drinking and cooking. Classified according to softness— 
a —— of special merit for manufacturing purposes—the 
order of sequence becomes different. We may illustrate 
this by putting the foregoing figures in the new order, 
thus— 4, 3, 5, 6, 1, 2, 7. Shallow well water is st:Il at the 
bottom of the list, but spring water and deep well water 
altogether lose their high position. Accordingly, as the 
Commissioners observe, the interests of the laundress and 
of the manufacurer are opposed to those of the house- 





holder. To get over this difficulty, the use of Clark’s 
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softening process is advocated, by which most of the hard 
waters from springs and deep wells “can be easily and 
’ cheaply rendered soft.” 

It is stated that mere exposure to air, even if accompa- 
nied by violent agitation, is almost powerless for the 
removal of polluting organic matter from water. But a 
yorous and aerated soil brings a powerful oxidising 
influence to bear upon organic matter dissolved in water. 
Rapid filtration through a few feet of sand materially im- 
proves the quality of surface water by removing some of 
the organic matter it contains in solution. Sewage itself, 
subjected to intermittent downward filtration, becomes 
deprived of a very large proportion of dissolved organic 
matter. It is therefore not surprising that surface water 
is almost, or even quite, exhaustively purified from such 
matter by the natural intermittent filtration which trans- 
forms it into spring or deep well water. The nature of the 
soil passed through has its effect in regard to the softness 
or hardness of the water, as also its palatability and whole- 
someness. ‘The strata most efficient in the production of 
colourless, sparkling, palatable, and wholesome waters are 
—(1) Chalk; (2) oolite; (3) greensand; (4) Hastings sand; 
(5) new red and conglomerate sandstone. 

A couple of pages on the composition of sea water are 
scientifically interesting, and furnish the conclusion of 
Part II. in the report. Part ITI. consists wholly of 
“ special considerations.” The first of these is the alleged 
self-purification of polluted rivers. It has been said that 
if sewage be mixed with twenty times its volume of river 
water, the organic matter which it contains will be oxidised 
and utterly destroyed by the time the stream has travelled 
a dozen miles or so. The Commissioners have endeavoured 
to test this statement by various observations and experi- 
ments, and refer to these as showing that if sewage were 
thus mixed with river water, a flow of 168 miles at the 
rate of one mile per hour would scarcely destroy two- 
thirds of the sewage. The Commissioners state that the 
oxidation of the organic matter in sewage, even when the 
sewage is mixed with a large volume of unpolluted water, 
proceeds with such extreme slowness “ that it is impossible 
to say how far such water must flow before the sewage 
matter becomes thoroughly oxidised.” We are told it will 
be “safe to infer” that there is no river in the United 
Kingdom long enough to effect the destruction of sewage 
by oxidation. 

The second special subject is the propagation of epidemics 
by potable water. It is admitted that the germ theory is 
as yet “far from being established upon a firm scientific 
basis.” Nevertheless, we are told, this theory is better 
supported by the evidence of numerous facts and observa- 
tions than many convictions upon which it is necessary to 
act in ordinary life. Facts are given to show the propaga- 
tion of cholera and of typhoid fever by water. Concerning 
the latter disease, it appears that it slays on the average, in 
England and Wales alone, about 15,000 persons annually 
out of a population of 22,712,000. Outbreaks of this fever 
are continually occurring in various localities in England, 
and many of them have been made the subjects of special 
inquiry by the inspectors belonging to the Medical Depart- 
ment of the Privy Council. In the great majority of cases 
these inquiries have established the fact that water polluted 
by sewage, if not by typhoid sewage, had been consumed 
by the individuals attacked. Several illustrative instances 
are cited, 

The next subject is the alleged influence of the hardness 
of water upon health. It is satisfactory to know, that 
while there has been considerable diversity of opinion as 

to the wholesomencss of hard water, there has been, and 
now is, almost complete unanimity as to the wholesome- 
ness of soft water. The Commissioners discuss the subject at 
considerable length, quoting a quantity of evidence and 
giving statistics of mortality in ‘intricts consuming hard 
and soft water respectively. The conclusion seems war- 
ranted, that while waters of excessive hardness may be 

roductive of calculus and perhaps other diseases, soft and 

ard waters, if equally free from deleterious organic sub- 
stances, are equally wholesome. The superiority of soft 
water for the laundry and the kitchen is evident owing to 
its solvent power. When the hardness arises mainly from 
the presence of the bicarbonate of lime, there is also the 
mischief which arises from the deposit of mineral matter in 
kettles and boilers. Very properly, the Commissioners 
devote a chapter to a consideration of methods for soften- 
ing hard water. Clark’s method is described as “ simple 
and inexpensive,” and its application to the metropolitan 
water supply is recommended, as also to the water supply 
of various other towns. The process appears to be in 
operation at Canterbury, Caterham, and Tring. A chapter 
is also appropriated to a discussion of the benefit accruing 
from the filtration of water. The process, when properly 
conducted, is shown to be accompanied by a decided im- 
provement in the quality of the liquid; but the Commis- 
sioners adhere to the principle that nothing short of the 
absolute exclusion of human excreta from our drinking 
supply can confer upon us immunity from the propagation 
of epidemics through the medium of potable water. 








SHIPS’ PUMPS AND FIRE ENGINES. 

THE production of the well-known Downton ship’s pumps and 
fire-engines has been for many years a speciality with Messrs. J. 
Stone and Co., of Deptford. These machines have been gene- 
rally adopted in our own royal navy and mercantile marine, and 

in the navies of foreign Governments. As manufactured by 
Messrs. Stone, the Downton pump has improvements patented by 
their firm, incorporated in the design. Presumably, their extended 
experience in its manufacture should have given the firm com- 
plete knowledge of the merits of the improved Downton pump. 
They have just patented another improved pump that may 
supersede the Downton, possessing, as it does, the advantages of 
standing in the same space, costing only about the same money, 
and doing double the duty, either as a bilge-pump or fire-engine. 
As will be seen from the drawings, 452, it is very similar in 
appearance toa Downton of thesame bad but is equal in power 
to six ae — 4 entirely self-contained, having 
no outside slings, guides, &c. e working parts are so arranged 
that choking is all but impossible ; the ge di can, however, be 
got at in a few seconds by access through a moyable door, The 


whole of the internal parts, indeed, can be readily reached by the 
hand, without removing them, an advantage not possessed by the 
Downton. By taking off the top cover the whole of the working 
parts can be drawn out together. . 

The Downton does the work of three ordinary single-acting 
pumps ; the new pump does the work of six, being in effect two 
double, and two single-acting, so combined and arranged as to 
require very few working parts. These include two pistons, 
each double-acting, and two buckets each single-acting, on two 
rods operated by a two-throw crank ; the Downton has three 
rods and a three-throw crank. Although the pistons have the 
effect of a double-acting pump, the disadvantage of fixed covers 
and stuffing boxes is dis with. The pistons, while each 
working and doing their full work at the same time, act as covers 
to each other. This arrangement allows of all the internal parts 
being drawn out together. The upper and lower buckets also, 
that deliver water in their up-stroke, are utilised in their down- 
stroke as delivery and suction valves, respectively, to the pistons, 
so that only one separate suction and one delivery valve are 
required for the pump, which can be got at instantaneously by 
removing the door opposite to them. 

Inthe drawings we givea front elevation, showing the pump fitted 
on the deck of a vessel, with fly-wheel, handle, and deck, or suction- 
plate, complete, while the remaining two are sectional elevations 
showing the internal parts. A is the upper piston, fixed on the 
same rod as the lower bucket C. B is the lower piston, fixed on 
the same rod as the upper bucket G. Both rods are attached 
at their upper ends to slides, which are acted on by a two-throw 
crank. D is a passage leading from the lower part of the pump 
barrel, raidway between the piston B and the lower bucket C, 
to the upper part of pump barrel, midway between the piston A 
and upper bucket G. Eis a communication between the middle 
part of pump barrel and the passage H, through the suction 
valve, also with the passage E, through the delivery valve. Both 
valves are readily accessible by opening the valve door, shown in 
the engravings. 

Wher the pump is at work during one half of the stroke the 
pistons A and B move towards each other, drawing water behind 
them, through lower bucket C and passage D, and forcing water 
before them through the communication E, past the delivery valve, 


same time the top bucket G ascends, drawing water behind it, 
through lower bucket C, and passage D, and forcing water before 


the pistons A and B move in opposite directions, drawing water 
behind them through the suction valve and communication E, 
and forcing water before them, that from the piston B passing by 
D, and thence through the top bucket G to the delivery nozzle ; 
the water from the piston A passing through the top bucket, 
which would then be descending out of the delivery nozzle. At 
the same time the lower bucket C ascends, drawing water behind 
it, and forcing water before it through the passage D, and thence 
through the upper bucket to the delivery nozzle. 

It will thus be seen that at each half stroke the pump produces 
the effect, without fixed covers, of one double and one single- 
acting pump, or two double and two single-acting pumps for the 
whole stroke. 








THE SOCIETY OF TELEGRAPH ENGINEERS. 


Ir is generally the accepted custom of the many learned and 
scientific societies to hold their annual soirée in the spring or early 
in the year. The Society of Telegraph Engineers have broken 
through this rule for the second time, and have kept their great 
annual gathering when they welcome strangers as well as friends, 
to that part of the year when soirées are not heard of. Conse- 
quently, such a meeting becomes more refreshing and acceptable, 
and one is glad to meet such a display as greeted our eyes at 
Willis’s-rooms on Tuesday last. 

We fancy the rule of holding such meetings out of the usual 
groove of time is a successful one, and brings with it the fruit. of 
novelty ; moreover, it gives an occasion for the president of the 
society te appear befure the members, for the last time previous 
to quitting office, in a graceful and becoming manner. 

Previous to noticing the meeting itself, it would not be amiss 
to say a word of a society whose growth and success have been 
quite unprecedented. Established in 1871, it held its first 
meeting with a limited amount of original members, in the 
spring of 1872, under the presidency of Dr. C. W. Siemens, F.R.S., 
at the Institution of Civil Engineers. Of this too much 
cannot be said, for owing to the kindness and fostering care of 
the parent institution the society is indebted to its present con- 
dition. 

Once established, the society soon spread, and adherents came 
from all quarters, at home and abroad ; and under the successive 
presidents, Dr. C. W. Siemens, F.R.S. ; Frank Ives Scudamore, 
C.B. ; Sir William Thomson, F.R.S.; and Mr. Latimer Clark, 
the institution flourished to such an extent that the roll of the 
members at the present time comes to a little over 750. 

The annual soirée this year was held at the well-known rooms 
of Messrs. Willis, at St. James’s, and certainly never before had 
they held such a vast and valuable collection of scientific 
apparatus. These rooms are admirably adapted for such a 
display, so well arranged and lighted that at first sight the diffi- 
culty of seeing became apparent ; however, thanks to the pro- 
gramme or catalogue given, this difficulty soon vanished. By 
the way, the catalogue on this occasion conveys a most useful 
hint to other older societies. It contains not only a correct list 
of the exhibits, but where available, gives a lucid and clearfexpla-¢ 
nation of their special features. So valuable was this, that many 
found an interest in exhibits which under their plain names 
would have been passed unnoticed. We cannot omit to pass a 
strong word of praise upon the person who carried out this new 
and essentially necessary part of the entertainment. 

Turning to the exhibits, one was at once struck with the 
extraordinary amount of apparatus brought forward to demon- 
strate the life and works of the late Sir Charles Wheatstone ; it 
was without exception the most complete record of his “life” 
ever produced. Starting from an admirable picture of the 
deceased, instrument after instrument showed the work of forty 
years. Amongst them the very one which first made his name 
—the actual apparatus by means of which he performed his 
great experiment of measuring the velocity of light. Of others, 
we cannot do better than let the catalogue speak for itself :— 
“The Needle System.”—-These exhibits exemplify the com- 
mencement and development of the needle system. They com- 
mence with the original five-needle telegraph, patented by 
Messrs. Céoke and Wheatstone in 1837, and first tried experi 
mentally, and with success, on the 25th July, 1836, between the 
Euston and Camden Stations on the London and Birmingham 
Railway. A specimen of the conducting wire used on that occa- 
sion forms an exhibit in connection with this instrument. A 
five-needle telegraph is also shown which was used on the 
Paddington and Drayton line, and is the very instrument which 
signalled the fact ofa murder having been committed, leading to 
the immediate apprehension of Tawell. This instrument became 








into passage F, and thence out of the delivery nozzle. At the | 


it out of the delivery nozzle. During the other half of the stroke, | 





celebrated owing to the murderer being dressed in the garb of a 


Quaker, and there being no letter Q in the alphabet, the clerk 
had extreme difficuly in spelling the letter Q. This instrument 
was followed by the four-needle telegraph, and almost immedi- 
ately by the double-needle, which was the instrument practically 
adopted by the Electric Telegraph Company in 1846, when it 
became incorporated after the purchase of the patents of Messrs. 
Cooke and Wheatstone. The double-needle, under the various 
dates of 1840, 1851, 1862, and of the latest date, is shown. The 
single-needle of the ancient type, and that form now used by the 
Post-office, is also exhibited. 

“ Wheatstone’s A.B.C. Telegraph.”—These exhibits exemplify 
the gradual development and improvement. of the first alpha- 
betical telegraph patented by Wheatstone in 1840, and known as 
the “revolving disc telegraph,” to the most modern form of the 
A.B.C., which is capable of being used as an ordinary indicating 
telegrapb, and also as a type-printing instrument, both actuated 
by the same means of transmission. This group of instruments 
exhibits various forms of the same kind of instrument, actuated 
by voltaic as well as by magnetic electricity. The latest type is 
that now extensively used by the Post-office. 

“The Wheatstone Automatic Telegraph.”—This collection 
of instruments represents the gradual development of the 
automatic system of telegraphy introduced by the late 
Sir Charles Wheatstone. It shows the various early types 
with their gradual improvements, until the completeness is 
arrived at in the set of apparatus now used by the postal tele- 
graph system, over a mileage of 20,000 miles of wire. The exhibits 
of these three systems is the most unique and complete ever 
before brought together, and is obtained from the collection of 
the late Sir Charles Wheatstone, and from many specimens the 
property of the Post-office. 

“ Wheatstone’s Bridge or Parallelogram, and Resistance Coils,” 
—The small board represents the original bridge constructed by 
Sir Charles Wheatstone, and which is now so widely known. Its 
description is contained in the Bakerian lecture delivered by him 
before the Royal Society in 1840. The circular set of resistance 
coils is of the same period. 

One of the most interesting things of the evening was the “ Fou- 
cault experiment,” illustrating what may be termed “magnetic 
friction.” We again appeal to the excellent catalogue. “ Gramme 
magneto-electric machine with Jamin magnet.” The Gramme 
machine is a successful attempt to obtain a uniform and con- 
tinuous flow of electricity by means of the rotation of a peculiar 
armature between the poles of a magnet. This armature consists 
of a broad ring of iron around which insulated copper wire in 
separate coils is wound. The ends of these coils are connected 
to small insulated contact pieces fixed around the axle of the 
armature. Two springs press against these contact pieces, to 
which the conducting wires are fixed. A magnet provided with 
soft iron armatures encircles closely the ring and coils. When 
the ring with its coils rotates, the position of the several coils is 
changing with respect to the magnet poles, and currents are in- 
duced in them; the currents induced in the coils approaching a 
line drawn between the contact springs being of the reverse kind 
to the currents in those coils which are receding from it. There is 
consequently a stream of electricity flowing to the two springs. 
The direction of the stream depends upon the direction of the 
rotation of the armature and upon the way in which the coils are 
wound. 

“ Foucault's experiment.”—In this experiment a dise of copper 
is made to rotate rapidly between the poles of a powerful electro- 
magnet. When the magnet is excited, the disc, which formerly 
turned freely, meets with considerable opposition, and if the 
rotation be persisted in the disc becomes heated. The rise in 
the temperature, according to Foucault, varies directly as the 
square of the velocity of rotation. 

Mr, Alfred Apps, as usual, exhibited a valuable collection of 
scientific apparatus, consisting of induction coils and vacuum 
tubes, whilst Mr. Browning showed a grand display of microscopes 
and spectroscopes. Amongst the items were some specimens of 
the “limnoria terebrans,” a small marine insect of especial 
boring capabilities, and highly damaging to submarine cables. 
The effects of its ravages and those of the ordinary “teredo” 
were exemplified by a large series of specimens exhibited by the 
secretary of the society. 

Mr. Latimer Clark, the president, showed his new hydraulic 
dock and boat-lowering apparatus, and also a valuable collection 
of old books. As president of the society, he exhibited the bust 
of the late Sir Francis Ronald, with the first deed of the gift of 
the Ronald Library. This was accompanied by the catalogue of 
the library, written by the late Sir Francis Ronald, consisting of 
over 13,000 entries, and numerous old works belonging to the 
library. 

Amongst the other exhibits may be mentioned Mr. C. E. Spag- 
noletti’s apparatus for block signalling; making signals by elev- 
tricity; the new thermoelectric pile of M. Clamond; various 
electrical apparatus by Elliott, Warden, and Spiller. Submarine 
telegraphy was well represented by many interesting specimens, 
amongst which was an exhibit by Mr. Willoughby Smith of a 
piece of the original gutta-percha cable laid between Dover and 
Calais in 1850, recoverered lately, having been submerged for 
twenty-five years, and now electrically in perfect condition. 

The soirée was numerously attended, and cannot but be consi- 
dered as a great success; and Mr. Latimer Clark, retiring from 
the position of president, cannot but feel gratified that his year 
of office—successful as it has been in the acquisition of members 
—concluded with so great and complimentary a gathering. 











French Street TRamways.—From the official report of M 
Rousselle, the engineer-in-chief, we gather the following parti- 
culars as to the present state of street tramways in the department 
of the Seine. Of the 133,914 metres-—83 miles—of tramways for 
which concessions have been ted, 47,114 metres—29 miles—are 
completed and in work ; and 30,300 metres—19 miles—in course of 
construction, leaving 56,500 metres—35 miles—at present in abey- 
ance. The lines completed and in construction are divided between 
three companies—thef{Omnibus Company, the Northern Tramways 
Company, and the Southern Tramways “ype; Se latter have, 
however, no line as yet in operation. e ibus Compan, 
adept tram-cars with a pole, having impériale or seats on the roof, 
and a platform in the rear. The h is ted ona 
box like that of ordinary jiages, and works the brake. The 
tires of the wheels on one side of the car only are provided with 
flanges, so that getting off the track is not a difficult matter. At 
the extremities of the route the cars have to be turned round by 
means of rails laid in the form of aring. At first this operation 
was performed with great difficulty, but now both drivers and team 
accomplish it with ease and rapidity. The Northern Tramways 
Company make use of low but not inelegant cars, without 
impériale, pole or shaft. Fi passengers are accommodated 
with seats in a ‘closed compartment, while those of the second- 
class have to remain standing on the platforms at each end of the 
car. The horses are harnessed by traces only to either end, accord- 
ing to the direction ; the driver is placed on the front platform and 
the conductor in the rear. All the wheels have flanged tires, so 
that leaving the rails is not a matter of frequent occurrence and is 
only due to some accident, On the 2Y miles now in operation, the 
number of passengers each day is 67,000, or 230 per mile per 





day ; this gives 191,000 daily for the whole system 
when complete, a figure which, however, will probably be exceeded, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
(we spendents.) 


SPEED INDICATOR. 

S1r,—As the Society of Arts is desirous of obtaining a + 
indicator, I beg to enclose you a drawing of one which I believe 
fulfils most of the requirements. It is a purely mechanical 
contrivance, and not depending upon springs, liquids, or counters for 
its indications. 

In this indicator the object aimed at is to establish an equilibrium 
between known and unknown , and when this is obtained the 

ing from the indicator or dial gives the number of revolutions 
per minute, . 

Fig. 1, of which Fig, 2 is a section, illustrates the principle. D is 
a shaft driven by a clock at, of course, a uniform s ; this is the 
standard for reference, Fixed on the shaft D is the toothed wheel 
C, this gears into the planet wheel P; the wheel E revolves freel; 
on the shaft D; itis driven by a belt from the engine—whose speed is 
desired—and in the o ite direction to the shaft D ; its front face 
forms an internal toothed wheel, and the planet whee! P gears into 
it also; S is a disc patere: bet on shaft D ; it carries the pin 
which supports the planet wheel P, The action of the instrument 
is this—when the wheel C drives the planet wheel P at the same 
speed as it is driven by the internal toothed wheel E the planet 
wheel remains stationary, but if the speed of E be 41 teeth and the 
8] of C 40 teeth, then the planet wheel will make one revolu- 





tion per minute forward, or should the speed of i equal 39, then 


fixed by himself, and in this week’s number he gives certain dimea- 
sions in reply to a letter from Mr. Hett. Iam sorry he is uneole 


to give all the a asked for, so that we might have had the i 


benefit of Mr. Hett’s experience ; but upon reading “R. E. D.’s” 
two letters I should say that the complaint the ram suffers from is 
having too much of a good thing ; in other words, had the fall been 
6ft. instead of 9ft. it would have done more duty. I do not mean 
to say that it would have raised more water, but it would have 
wasted far less, 

‘** A Mathematical Vicar” in this week’s paper refers to “ seven 
engineers” who, according to his statement, seem to have given 
some very wide figures as to results, &c, I should say that some of 
them, at least, knew little of the subject they wrote on. I may 
state, however, that I should myself prefer to understate rather 
than over-estimate the quantity of water I would undertake to raise, 
As to theory and practice, I have usually found that they do any- 
thing but agree ; in fact I have hardly seen any formula worth 
—<— acting upon, the principle of the hydraulic ram, to my 
fancy, having been but im; at Bor b- Professor Rankine 

ing almost the only man who has put the matter clearly; and I 

d undertake with a ly constructed ram in a favourable 
ition to prove that was only a fait and reasonable a A 

queries propounded in the letter referred to seem to me y 
to the point, as the main question is entirely ignored, viz., How to 
obtain the best useful effects from aram? As far as the propor- 
tions between the various parts of the machine are concerned, I 
have never heard of or seen any definite rule, and I have, I think, 
given as much practical attention to the subject as almost any one 
manufacturers of hydraulic rams working out their own ideas an 

experiences much in the same way 





that others work out the propor- 
tions of theirsteam engines. There 





are, I may observe, hydraulic 
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rams and hydraulic rams—some, 
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the 1 wheel will revolve backwards one revolution per 
minu 

For — locomotive, marine, and mill, ordered or made to run 
at a fix pees this simple forms a sufficient indicator, for 
one can tell at sight if the engine is going fast or slow, for the planet 
wheel is stationary so long as the revolution of the engine corre- 
sponds with the clock. 

For variable speeds there are certain additions as shown in Fig. 4, 
Eis the wheel driven by the engine and the shaft and cone K 
is driven by the clock ; there are two planet wheels here, as shown 
in Fig. 3; this balances r; in section they are seen at T, 


FIC.S 





| the pipe, but upon drilling a hole at the 


Fig. 4. The toothed wheel L is a fixture on shaft H, and gears | 


into the aye wheel T ; they are supported on pins carried by 
the dise A, which also forms a toothed wheel and into 
the toothed wheel B fixed on the screw shaft S. The wheels 
E, and A, Fig.4, are of course free on the shaftH. The belt 
F drives the cone W and the block Z on the screw shaft carries the 
belt fork. In Fig. 3 when the speed of L=speedof E, then the 
a wheels are stationary, and that their speeds may be equal 

makes two revolutions for one of E, as that is the proportions 
of their diameter. 

The action of system Fig. 4 is this: The clock drives the shaft 
KK at | 40 revolutions per minute, and suppose the engine to be 

and driving wheel E at 20, then the belt F being in 
the middle of the cones the system is in equilibrium, and the 
indicator carried by the belt fork block Z will point to 40, as seen in 
Fig. 5. Should the of the engine increase 10 revolutions the 
|e wheels will e for 10 revolutions per minute in the same 
ion, and through the toothed wheels A and B drive the 
screw shaft S which carries the belt fork ; the belt F is drawn 
towards B, and the shaft H is in consequence driven at an 
increased ; it therefore more nearly agrees with the of the 
engine. Now the planet wheel disc A revolves at the difference of 
the one pea backwards or forwards, be the speed less or more. 
The of A is therefore reduced, but nevertheless continues to 
revolve at a constantly decreasing speed, still drawing on the belt F 
until an equilibrium is established b the planet wheels coming to 
rest, and as the block Z carries the indicator, the speed of the engine 
is read off on the scale Fig. 5, which fits immediately over the 
screw § 8. 

The length of the cones V and W may be extended indefinitel, 
to increase the range of the scale, and a dial on the screw shaft wi 
indicate fractions of a revolution. Should the <l be more or 
less than the'range of the scale, then the pin in the block Z which 
engages with the screw works out of gear at either end, and spiral 
Springs cause it to engage again as soon as the screw revolves the 
other way. CHARLES E, Moss. 

21, Castlewood Avenue, Rathmines, 

Dublin, Dec., 1875. 





s You will HYDRAULIC RAMS, 
IR,—You will, I trust, pardon my again intruding upon your 
valuable space, but the correspondence on this subject being very 
popes | and the letters so various, I am indu again 
to give a few of my views. I would, however, first mention one 
matter in connection with my letter which appeared in your issue 
> § Rena ae > = i ay ete Tan reduces my 
ve dw y taking the 25 ions I gave as passing 
through the ram as the quantity wasted, whereas I clearly say it 
refers to the whole anette, so that my figures, ‘725, were correct. 
R. E. D.” in his letter gives particulars of the working of a ram 


| 





like the famous razors of old, 
**made to sell”—mere rectangu- 
lar boxes, with a couple or three 
valves, an air vessel, and inlcé and 
outlet connections. Your cor- 
respondent asks what regulates 
the number of strokes per minute; 
my reply is the length of the 
stroke. Another query is “ the 
— of double pulse or escape 
valves?” I may say one valve 
would be as good as two, if it were 
large enough ; but as the strain 
or jar on so large a valve would 
be excessive, it is minimised by 
putting two or more valves, whose 
united areas would equal the 
one large one. The fifth query, 
as printed, is not very intelligible, 
but by reading efficiency for ‘‘ de- 
ficiency,” and feed for ‘‘ fuel” it 
can, I think, be understood. The 
reply here is, that when the 
height exceeds ten to one the 
pulse valve requires a longer 
stroke, consequently it beats 
slower and wastes more water, 
the delivery valve having so much 
oe pressure to withstand 

oes not m so much at each 
stroke, so that less water is raised. 
As a case in point, I fixed a pair 
of rams in Surrey, the fall being 
l1lft., toa tank 75ft. high, each 
ram rai 2} gallons; to the 
next, which was a few feet over 
110, it raised 12 gallons; toa third 
tank, just over t., 14 gallons ; 
and to another, about 135ft., not 
more than 1 gallon per minute 
was delivered. These figures 
are approximate, but  suffi- 
ciently near to show the effect. 
There need be no limit to size of 
air vessel, except that a machine be proportionate ; if too small it 
would have a bad effect. As to “dips” in delivery pipe, these are 
objectionable, because should the rising main at any time be 
emptied, water would lay in the hollows, and cushions of air 
be ay ow ao oe them, ~~ hath *) ram “‘butts” it has not 
power to butt away in a long pipe; when this ns 
a ram will be working to all appearances well but raisi' — 
and upon tracing the pipe, as I have done, it has been found that 
to pass some favourite tree or under a wall a dip has been made in 
ighest point the 
imprisoned air has escaped and the ram has again done its duty. 
Skilled labour is, of course, advisable when it can be obtained, but 
I have frequently supplied rams for home and foreign use which 
have been pee Pe 2 set to work by local hands from instructions 
given. 

The main point to ascertain is, as I have already stated, how to 
obtain the best useful effect. This, in my experience, is when a fall 
of 1ft. for every 6ft. of rise can be and to get this result the 
length of the injection pipe is most important ; if too short the 
power is wasted by being partly thrown back into the dam head, 
or supply tank,; if too long its effectiveness is destroyed by the fric- 
tion in the pipe. When the proportions are greater than 6 to 3 the 
injection pipe requires lengthening, and when more than 10 to 1, 
mg the valve, increasing in area, and its stroke lengthen- 
ing, hence the need of double valves. Another all-important 
matteristhe adjustment of the pulse or escape valve ; if the stroke by 
too longagreater proportion of the water is wasted. The exact length 
of stroke to give the best effect is only obtained by test, and this 
will make a considerable difference in the percentage of useful 
effect. The length of delivery main is of no moment, so long as 
it is large enough to carry its water without undue friction. I 
have driven water a mile and a-quarter, and there is in Lincolnshire, 
I believe, still working a ram which drives its water over two miles. 

I trust I have made — clear, and have also shown “ Aries 
Minor ” why “ with low falls and short inlet mains” the efficiency 
is so small, Wm. F. Rog. 

Holly Bank, Selhurst, 8.E., December 20th. 





AMERICAN BOILERS. 

S1r,—The following are the principal dimensions of the Hedges 
boiler, which, when tried, se the result published in last week’s 
ENGINEER :—Diameter of boiler, 2ft. 3in.; diameter of fire-box, 
1ft. 9in. ; height of fire-box, 1ft. 48in.; diameter of fire-clay 
furnace, 13in.; area, nine square feet. The up-take consists of 
27 inch tubes, 2ft. _ Total heating surface, taking 
immersed portion of tubes only, twenty-two square feet, leavi 
4°6 square feet of tube surface above water-line, The boiler is of 
the ordinary construction and size, found suitable for a 2-horse 
power engine working at 60 Ib. pressure. K. W. HEepezs, 

36, King William-street, Dec. 16th. 





DELAYED EBULLITION. 

Str,—As several of your correspondents have latel; og 
modes of preventing boiler explosions caused by pF sewn | ebullition, 
I beg to enclose the following extract taken from an abstract paper, 
in vol. xli. Min. Inst. C.E., entitled ‘‘R hes on Ebullition,” by 
M. Desiré Germez:—aA piece of coke, or the introduction of a solid 
substance with the fresh water which will produce a bubble of 
vapour in the superheated liquid, would cause an explosion. A 
piece of metal, such as zinc, maintained in the boiler would 
obviate such results, As the above cure may be a genuine—and 











certainly is a 


simple—one, perhaps you will give it greater 
publicity. ; RED. 
Donhead St. Mary, Salisbury. 


PEAT GAS. 

Srr,—I have read with great interest Mr. Paget’s exhaustive 
account of the peat exhibits at the Vienna Exhibition, and also 
noticed most of the correspondence since in relation to the best 
means of utilising our peat beds and the subsequent use of the 
peat. So far—with the exception of its use in the Siemens gas 
roducer—I believe everyone who has taken the matter in hand 
endeavoured to make th t into charcoal, and this at the 
expense of Soslag @ anasd vabediiion illuminating gas. I have made 
a great number of iments to see if it was not possible to make 
an illuminating gas, and at the same time good charcoal from peat. 
I think ne accomplished this. I pt = in owe 
say anything about my system as inst others now in use for 
ing peat charcoal, but to impress upon parties interested in 
the matter that if the manufacture of peat is to be made remu- 
nerative, it must be by first of all considering the point of making 

eee and charcoal as an after product. 

I will endeavour to show that my statementis correct. One ton 
of air-dried peat gives between thirteen and fourteen thousand feet 
of gas, which contains olefiant indicating high illuminating power, 
an will leave about 7 cwt. charcoal as an after product; I will 
not refer to ammonia and tar. We are now buying excellent 
peat which has been macerated and air-dried at 16s. per ton 
delivered, and at this price in my apparatus excellent illuminating 
gas can be made at 2s. per 1000ft., perhaps at less cost; there 1s 
then 7 cwt. of charcoal, which is worth at least 2s. per cwt., to 
deduct from above 2s. per thousand; so that if the gas was sold at 
3s. 4d. per 1000ft., the price here, and the charcoal at 40s. per ton— 
and I may mention that wood charcoal sells here at 100s per ton— 
the process would be a good paying one. I leave these figures to 
your correspondents, as they are based upon experiments. 

With regard to the use of peat charcoal in the manufacture of 
iron, I fear it can only be — on so limited a scale as to be 
but a drop in the bucket. e are now using air-dried peat in 
reducing iron ore ~ the Blair process, and it answers exceedingly 
well; our reason for using it is its comparative iom from 
sulphur and phosphorus, the iron sponge produced in the p 
being subsequently made into steel. In conclusion, I hope parties 
who are inte: in peat manufacture will look into the question 
of making illuminating gas, as I feel confident it is at least 
one of the best ways of making such manufacture pay. 








Broughton Lane, Manchester, J, IRELAND. 
Dec. 9th. 
SYPHONS. 
Sir,—Last D ber I had to ask your opinion about a 





syphon ;I have now got this to work, and by its aid I have dispensed 
with all pumping, except for a small period of the year. Probably 
the following partic may interest your readers. 

The syphon, employed to drain a quarry, consists of a l}in. dia. 
lead pipe, and is about 280ft. long. The highest point of the 
syphon is 23ft. above the delivery end at the canal, and the greatest 
difference in the level between the water and in the quarry to be 
drawn off and the delivery at the canal is 4ft. The syphon is 
started by attaching an ordinary lift pump to the delivery end of 
the syphon with an air-tight joint, and drawing the water h 
the entire length of the pipe. I had consi e difficulty at first 
to get the syphon to work, hg Age ag with the 
on of the lead syphon fi to the bottom. Owing to 
this joint not being perfectly air-tight it was im le to com- 
pletely extract the air whilst drawing the water. ‘ore when 
the iron pump was taken off ; the water after running a few minutes 
would rush back again into the quarry. I then got a ial tin 
pump, made with a 4in. barrel fitted with good brass valves, and 
across the bottom fitted a pipe l4in. dia., and about 2ft. long, one 
- of — had a ee . to EE with the ws 
of the syphon pipe, whilst the other en a tap. e 
pump waa tasted ond continued until the water fowed freely ; the 
pump was then stopped, and the stop tap at the bottom opened ; 
if the water came oe completely filling the bore of te pi 
the pump was taken off, but if not, the pump was agein 
until the air was extracted from the syphon pipe. I started the 

hon about a month ago,and itstill continues to run - 
the water at about the same level, and carrying off the whole of the 
rainfall. The syphon continues to act until the height of the water 
i uarry uced to 2ft. Yin. above the level of deli 
end of pipe. After this the syphon will only run for short peri 
down toa height of 2ft. Gin. above the level of delivery end ; 
below this point I cannot get the syphon to act atall. This then 
gives the loss of head due to the friction through the whole length 
of the pipe, as theoretically a syphon should work until the water 
to be drawn off is level with the delivery end. A. R. 8. 





FISH JOINTS. 

S1r,—Seeing in THE ENGINEER this week a paper read by Mr. 
Sandberg at the Iron and Steel Institute, Manchester, on ‘* Rail 
Joints,” will you it me to give my opinion on the subject? 
Mr. Potts, from Middlesbrough or Stockton, recently published a 
description of a fish joint, which appeared to me at the time to be 
of a somewhat complicated nature. I deferred sending mine to 
you at that time, thinking it too simple ; I showed it to one or two 
engineers ; one said he knew very little about improvements, and 
the other gave me less satisfaction by ert try it, but 
thought it of no use, as most my, a have been in 
the market a! y. However, I have thrown aside shame-faced- 
ness, and have ventured to give you my scheme. I have been 30 

ears a platelayer, and was quite well pleased with the present 
om of fish joints as long as there was neither a heavy amount of 
traffic, nor the number of trains exceeding eight or ten geing and 





coming per day. Since the accumulation of passengers, goods, and 
/ 





cross 


CHAIRS SECTION 


ov FISHPLATE 
mineral trains, it is obvious that the bolts must get smailer, and 
the perforations in the rail get r, however anxious the foreman 
of way may endeavour to keep the bolts securely fastened. You 
will also observe I am no draughtsman, but hope by the rude 
sketches I send, you will be able to get at my intention. What 
= — is a continuous inflexible rail, or as near to it as possi- 
le. My plan is this :—(1) eng oy would require to be 2ft. 
e plates will have to lie in 

the rail below; } of an inch 

to allow the bolts to be firmly 


1 instead of 18in. as at present. 
each chair in — op i 
of open space iow must e' 
screwed home. (2) By the curved part of the plate lying in the 
chair on each side of the joint, the rail may be said to be lying 
upon a beam of iron. (3) I would be in favour of a 10in, sleeper 
on every side of the joint, and a key, wooden one, driven between 
the chair and fish-plate. Of course there will be a little more 
expense for the extra size of the four chairs at every joint to admit 
of a key and extra size of plates; but I sw that is of no 
moment could you only get an unyielding 

Wr.uiam THOMSON, 





7, Church-street, Aberdeen, December 10th. 
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PIECE-WORK AND STRIKES. 


SPEAKING at Edinburgh on Friday last, Lord Derby is reported 
by the Times to have said: “ How, in, is the working man 
situated as regards the possession of political power? Why he is 
master of the situation. His class can, if it pleases, out-vote all 
other classes put together. It is not likely to care or to wish to do 
that ; but, again I say, having under the british Constitution as it 
exists supreme political power in their hands, why on earth should 
working men be otherwise than Conservative when that Constitu- 
tion is concerned.” To the general body of British subjects it 
must be satisfactory to know that the use to be made by these 
““masters of the situation,” as formerly announced by their 
see to the Chancellor of the Exchequer, is to roll the whole 
burden of taxation off themselves, and lay it entirely upon the 
owners of pagers. That is the sort of ‘‘ Constitution” Lord 
Derby has made for them. To the employers of labour it may be 
instructive to learn one, at least, of the purposes to which the 
Unionists have determined to apply “supreme political power,” 
as i ve in the followi utions unanimously passed at 
the Manchester Conference of the ted Society of Engi- 
neers, of July 29th, 1872 :—‘‘ That piece-work (even in its best 
features) is without doubt the worst evil we have to contend 
against, for under the most favourable conditions it is utterly selfish 
in its (ane g and is calculated to set man inst man, by tend- 
ing to benefit those most opposed to our society and all similar 
institutions; this being the case, the Conference cannot too strongly 
condemn the system; further, we ‘recommend the members 
generally to use their utmost influence in putting an end to piece- 
work, and trust the council will see that this resolution is carried 
out in the most decided manner.” ‘‘ That in every instance where 
a member of any branch refuses to carry ou; the resolutions passed 
by this Conference in tion to overtime and piece-work, we 
would recommend the council to allow branches to deal with 
all such members, even to the extent of exclusion, if found neces- 


The “improvement,” as sermons say of this text, had, of course, 
to be preached, and it has been delivered from a London pulpit in 
<«scourses which, if not very eloquent, are sufficiently instructive. 
Messrs. Eastons and Anderson, oe at Erith, are among the 

eading firms in the trade. It is distinctly declared by their men, 
that neither’ in the matter of wages, of treatment, of comfort, 
regulation,nor, indeed, any particular but that now to be,noticed, is 
there the slightest exception to be taken to the conduct of their 
works. But Messrs. Eastons and Anderson have been weighed by 
their overlookers in the balance and found —— have 
always given out piece-work in de’ ents of their business which 
conveniently admitted of it. ut they had a Canute who 
could make bold to tell them “thus far shalt thou go and no 
farther.” The command in the one case, indeed, as in the other, 
failed to achieve obedience, for the waves would roll in and the 
masters would go on. But Mr. Burnett, the secretary of the 
Ami ted Society of Engineers, and Mr. Swift, the secretary 
of the Steam Engine Makers’ Society, issued their fiat that piece- 
work at Erith should not be extended beyond certain departments, 
defined by themselves; and upon their behest being ignored, 
they, without even awaiting the result of a conference which 
themselves had solicited with the principals of the firm, 
at once called out all the members in their employment, and 
took with them non-union men on the pledge of participation in 
the strike fund. a decided the case of piecework with- 
out..a hearing, they thought they might hear after deciding, on the 
principle of “ Jedburgh justice,” which hanged the criminal and 
then tried him. All the men having gone out, they and their 
secretaries sought a conference with the employers, and thereat 
confirmed more emphatically their order upon the firm to limit 
= application of piece work to departments defined by them- 
selves, 

It may argue a want of discernment on the part of the firm that 
they were unable to appreciate the propriety of appointing Messrs. 
Burnett and Swift to be viceroys over them in the management of 
their own business. It was a failing of theirs to think that, as they 
paid the wages, they themselves should te the work ; but 
probably that will be corrected by that ‘‘ mastery of the situation ” 
and “‘ supreme political power,” on which the Earl of Derby was 


so forward to te the working classes. Employers in all 
trades, but ially in the iron trade, are earnestly called upon 
thoroughly to reason out their “‘ situation.” It is not an ordinary 


mentioned in his evidence that on a certain railway work in 
Wales where the men were out of sight of the Union, a 
gang of bricklayers, who were building a viaduct, discarded 
the Union rule of never allowing the trowel to leave the 
right hand, and two men kept placing the bricks with both hands, 
and the third used the trowel. In this way they earned 12s. 6d. 
a day each, and sometimes 15s. This is the principle against which 
unionism has declared war to the knife. It seeks to degrade the 
ablest to the level of the most futile, to let down the pegs that 
brace up skilled energy to the unstrung discords of imbecile 
ineffectuality. It cares nothing for posterity. It is nothing to 
the unionist that for his every idle hour his son will have to work 
two. e will not remember that wages must be produced before 
they can be paid, and that all the time he puts off must be made 
up by somebody else. He saves nothing. Paid off, he is at the 
parish pay-table, or that of his union, in a week. Unless he allows 
the Ee to accumulate profits, there will remain absolutel 
no labour fund out of which to pay future workers at all. Blink 
the truth as he may, the fact is plain, that every hour he wastes 
so much less is ce a and so much the more slender is the 
exchequer out of which the income of skilled toil can be drawn. 
In one way or other it is labour that must maintain labour, and 
thet only can be reaped which has been sown. The life of the 
na/ion is bound up with this controversy. We hold our place in 
th: world solely by the greater efficiency of our industry, and this 
is just what the crusade against piece-work is devised to destroy. 

This is not the cause of party or of faction, but of every 
Br tish subject. A lock-out is a sharp and drastic remedy. It is 
painful to dismiss to idl and imp iosity old and decent 
servants, and to leave their families in such a winter with such a 
Christmas fare. But winter and Christmas have been chosen by 
the strikers as the season for their aggression, and the working 
men have the remedy in their own hands. They cannot expect 
their masters to give them the very means of feeding the war 
against them, or of enabling their assailants to attack them in 
detail, The men all combine to attack the employers, and the 
only effectual defence is a united confederation to resist the outrage 
and cut off the source that feeds the military chest of aggressors. 
That some must innocently suffer is a law of necessity common to 
all warfare. Unless the misguided men who have been led into 
their utterly irrational position by bad advisers and irresponsible 
dictation at once recant and withdraw from the mischievous course 
ae which they themselves say they have been coerced to enter, 
the most merciful remedy employers can apply to an intolerable 
nuisance is to close their works and cut off the supplies which feed 
it.—Capital and Labour. 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


4106. Improvements in LN géy for Heatinec, VentiLatixe, and D1s- 
INFECTING, James Wavish, East India-road, London. 

4107. Improvements in the Treatment and Purification of SuGaR and 
of saccharine matters, and in the —— employed therein, James 
Duncan, Mincing-lane, London, and Benjamin Edward Reina New- 
lands, Clyde Wharf, Victoria Docks, Essex. 

4108. Improvements in Finisninc Wooten Fasrics and in apparatus 

or, Thomas Benjamin Willans, Vale Mills, Rochdale, Lancashire. 

4109. Improvements in Packinc MaTERtAL, and in the method of manu- 
facturing the same, Peter M‘Laine, Manchester. 

4110. Improvements in the construction of Beams and Girpers, William 
Dawes, Manchester. 

4111. Improvements in apparatus for Extractinc Fivurps from barrels 
and other vessels, John Hill, Manchester. 

4112. Improvements in Umprecta Frames and in the Jorrs thereof, 
Char er, Flixton, Lan e, and Albert Rycroft, Manchester. 
4113. Improvements in BiLu1aRD TaBLes to afford greater variety in the 
character of the games played thereon, Julius Patzschke, Russell-street, 

Covent-garden, London. 

4114. Improvements in Rattway Ro.tiic Stock, Henry Handyside, 
Victoria-chambers, Victorin-street, Westminster. 

4115. Improvements in the construction of Supmarine TeLecRraPH 
Casies, and in the mode of insulating the conductors used therewith, 
applicable to other telegraphic purposes, William Thomas Henley, 

tow, Essex. 

4116. Imp nts in for Kyeapino and M:ixine Various 
Sopstances and Marerias, Paul Pfleiderer, Norwood, Surrey.—A com- 

ication from Paul Freyburger, Stuttgart, Germany. 


ii 








“ difference” between employers and employed. It has to be read 
= light of the resolutions finally settled by the Manchester 

ference. It is not merely a private, an individual quarrel. 
London is selected as the metropolis of trade, and a first-class 
firm is fastened upon as a warning to all the rest. The 
command is an imperious mandate which the council issues, and 
their dupes must obey. This is the opening of a campaign. If 
Messrs. ms and Anderson are invaded and subdued, the war 
will be carried further. Masters must bear in mind that they have 
to protect their men as well as to defend themselves. The Con- 
ference orders “‘ the utmost influence must be used in putting an 
end to piece work in the most decided manner, . . . where a 
member refuses to carry out the resolutions branches are to deal 
with him to the extent of exclusion.” Will employers allow their 
peaceable and contented workmen to be overborne and bullied by a 


4117. Improvements mm the manufacture of ILLUMINATING 
apparatus therefor, William Robert Lake, Southampt ig 
London.--A communication from Joseph William Beatley, Brooklyn, 
New York, U.S. 

4118. Improvements in ELectro-maGnetic Motors, Edwin Leicues Paine 
and Lyle Nelson, Cecil-street, Strand, London. —A communication 

enry Munroe Paine, Newark, New Jersey, U.S.—26th November, 
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from 
875. 


1875. 

4119. Improvements in the mode of Recorpinc the Numper and Fares 
of Passencers using VeHiIcLes, and in —— therefor, Thomas 
Michael Hugh Flynn, brook, Armagh, Ireland. 

4120. I its in hinery, tools, and tool-holders for Curtina or 
Dressino Stone, State, MARBLE, and other similar substances, Andrew 
Dunlop, and William Ree, G Lanarkshire, N.B. 

4122. Improvements in means for INnTERCEPTING and TREATING EXCRETA 
and other Matrers of Sewace, James Bannebr, Gray’s-inn, London. 

4123. Improvements in Macuines for Sewine GLoves and in the THreap 
CatcHER to work therewith, William Moi -Brown, Southampton- 
buildi London. —A communication from Peter Eduard Guldbrandsen 








conspiracy so intolerable? In the face of the facts above detailed 
it is plain that nobody knows whose turn may come next, but 
everybody may expect his own. No case was ever clearer of any 
complex considerations. It has no tional or peculiar anci 
details. Trade is in presence of the naked fact that it must either 
compel these industrial autocrats to retract their resolutions or 
abdicate the management of its own affairs. Whatever may be 
the determination of their neighbours and other employers, Messrs. 
Eastons and Anderson are unalterably resolved that, for the sake of 
their workmen as well as themselves, they will not abdicate their 
rightful supremacy over their own affairs. If industry and enter 
rise are to proceed at all, they cannot work in bonds and fetters. 

oes the cloud of a lock-out rise above the horizon of trade? A 
fine Christmas-box that will be for the families of decent working 
men, enhanced by the thought that they have themselves been the 
donors of the gift. Was there ever a time when a wholly unpro- 
voked strike could have been more welcome € employers? Every 
firm is discharging hands. It would be a positive boon to every 
establishment to have a decent reason for closing its doors for the 
holidays. Was there ever a better reason or a juster cause? 

What is the objection to piece-work? The query opens a vein 
of very painful suggestion. There is not one employer who has 
failed to observe that many a workman, evidently on a settled 
system, does as little work as he decently can, The best and 
swiftest deliberately unscrew their energies and let down their 
faculty of endeavour to the measure of the slowest and least effi- 
cient. Contractors find their whole calculations at fault, because, 
allowing for the price of labour at the highest rate of 
measuring the services of their men by their former rate o 
tion, they discover the ‘‘ job” to have cost them a large n 
over other contracts of a similar extent. Watch the men. It is 
not work on seem to do, but Pc gen off time. Every tool is 
lifted, every bit of metal is handled as if they were merely to be 
examined and put down again. They are, on settled system, 
dropping down to the continental, and may sink to the oriental 
measure of efficiency. The cure for this is piece-work. Here every 
man’s pay is necessarily ga exactly by the quantity and 
quality of his service. It enables the employer to secure 
in his calculations, It remunerates the able and the active to the 
extent of his ability. It wakens up the slothful. It stimulates 





es, and 
uc- 


the inefficient, and detects the incapable, and weeds them out of 
duties for which they are unfit. It was*stated in a Sheffield paper 
two leh 


and Johan Christian Rettinger, Copenhagen. 

4124. Improvements in Friction Rotter Bearincs, Thomas Hoadley, 
Lan , Hants. 

4125. Improvements in Speep Iypicators and Speep ReGcuLaTors or 
Governors, James Murdoch Napier, York-road, Lambeth, Surrey. 

4126. ee in a tus used in the Purtrication of Gas, John 
Michael Butt, Kingsholm, Gloucestershire, and John Herring, New- 

ket, Gloucestershire. 

4127. Improvements in Steam Borter and other Furnaces for the com- 
bustion of coal and similar fuel, Dwight Foster Cameron, Southampton- 
buildings, London.--A communication from Horatio M. Smith, Moses 
W. Lester, and Franklin Lester, Chicago, Illinois, U.S.—27th November, 
1875. 

4139. Imp ts in the facture of Screw Nuts, and in machinery 
for the same, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Alfred Marland, Mouut Washington, Pittsburg, 
Alleghany, Pennsylvania, U.S.—29th November, 1875. 

4143. Improvements in Liresoats and Rarts, Charles Lenox Cunning- 
ham, m, Sussex. 

4147. Improved mechanism for operating Sewinc Macuiyes, Alexander 
Melville Clark, Chancery-lane, London. — A communication from 
Messrs. Victor Febvre, Pouget, and Beniot, Lyons, France.—30th 
November, 1875. 

3797. Improvements in BLast Lamps, Robert Lavender, Kirkcaldy, Fife, 
N.B.—2nd November, 1875. 

3819. Improvements in the Construction of Terrace DWwEeELiino 
—— William Palliser, Earl's Court-square, South Kensington, 

mdon. 
. A new CorverTiIBLe Garment for ladies’ and gentlemen's use, 

Schamu Moritz Moschcowitz, Paris.—3rd November, 1875. 











3845. Imp: ti Rorary Servo Morors, and in their 
oe for working ships’ rudders, capstans, hoists, cranes, and 
hi Alexander Melville Clark, Chancery-lane, London.— 





ol ye 
A communication from Farcot and Sons, St. Ouen, Seine, and Stapfer 
de Duclos and Co., Marseilles, France.—4th November, 1875. 

3865. Imp ts in hine tools or apparatus for GrinpinG or 
Finisuinc Metatiic Surraces, James Biird Handyside, Glasgow, 
Lanarkshire, N.B.—6th November, 1875. 

3885. An improved method of Preventive or Diminisuine Priine in 
SreaM BorLers, and in apparatus therefor, William Clark, Dunferm- 

line, Fife, N.B.—9th November, 1875. 

3891. Imp its in the fact and treatment of Soars, and in 

combining therewith certain parts of natural matters, also in apparatus 

or means therefor, parts of which improvements are applicable to other 
soaps, William Green, Florence-terrace, St. Lawrence, Thanet, Kent. 








3985. Improvements in Tooxs for Divipine LonorrupINA.Ly the Enp of a 
Bar of Iron or other > Amos, Westbury-upon-Trym, 
Gl tershire.—1l6th Ne ber, 1875. 

4003. Improvements in Fasteners resembling nails or screws, and in 
modes of and ——— for driving the same, John Beckinton 
Thwaites, Liverpool, and William Phillips Thompson, Lord-street, 
Liverpool.—18th November, 1875. 

4017. Improvements in the manufacture of Gwass, Bashley Britten, 
Redhill, Surrey.—19th November, 1875. 

4045. Improvements in the manufacture of Fire-arMs, and projectiles for 
the same, George Evans Lidiard Dawson, Devon-house, South Penge 
Park, Anerley, Surrey.—22nd November, 1875, 

463. [mprovements in Burtp1Nas, building constructions, and building 
materials, including 5 pines, partly applicable to ships, Thaddeus Hyatt, 











Gloucester-gardens, Hyde Park, London. 
4065. Impro ts in apparat for and in the means of Raisine Water, 
‘Antoine Pothetos, Sout ton-building 





4066. An improved dor position for Preventine the Fout- 
inc of Lron Surps’ Borroms, and other marine ironwork generally, 
John Martin, Finsbury Park-road, Finsbury Park, London.—23rd 
November, 1875. 

4083. Improvements in Gas, Water, and Steam VaLves, George Thornelee, 
Barbican, London. —24th November, 1875. 

4094. Improvements in the ORNAMENTATION of CLAN TARTAN, and Fancy 
Woop Work, and in the means employed therefor, Archibald Brown, 
Lanarkshire, N.B.—25th November, 1875. 

4131. Imp ts in the facture of Brooms and Brusues, Charles 

Richardson, Birmingham.—29th November, 1875. 








4141. Impr ti hinery for Makino or Formine and Pressinc 
Bricks and other forms, Charles Emmet, Leeds, Yorkshire. 
4145. Improvements ii tus for Re_easine Suips’ Boars, Joseph 





Leeman, Aberdeen. —30th November, 1875. 

4153. Imprevements in appliances or apparatus to be used for Priytine 
on Gvass, Bristow Hunt, Serle-street, Lincoln'’s-inn, London.—A com- 
munication from Joseph Louis Wells, Philadelphia, U.S. 

4155. Improvements in Expiosive Comrounps, William Morgan-Brown, 
Southamy buildings, London.—A communication from Adolphus 
Dieckerhoff, Maximilian Strasse, Vienna. 

4157. Improvements in the constructien of Ware_sarrows, John Hen 
Johnson, Lincoln’s-inn-fields, London.—A communication from Ferdi- 
nand Philippe, Paris. 

4159. Improvements in warehouse Hoists or Cranes, John Barker, James 
Barker, and Thomas Barker, Park-street Lronwerks, Oldham, Lanca- 





416:. Improvements in BreEecH-LoapiInc OrpNance, Andrew Noble, 
wick Works, Newcastle-upon-Tyne.—lst December, 1875. 
4163. Improvements in the construction of Potator Diccers, Lewis 


Augustus Aspinwall, Chancery-lane, London. 

4165. Improvements in apparatus for Saturatine or Cempinine CANE 
Juice and other Saccnagine Liquips with sulphurous acid gas or other 
gas, Clinton Jones True, Austin-friars, London. 

4169. Improvements in Sexr-acrine Covurtinos for railway engines, 
a and trucks, Richard Kilburn, John Edward Kilburn, 
= Elijah Greenwood, Pendleton, and Francis Rigby, Salford, Lanca- 

ire. 

4173. Imp ti 'y or apparatus for Facino or PLawxine 
Stone, Benjamin Josiah Brearley, St. Helens, Lancashire, and George 
Henry Marsden, Holmfirth, Yorkshire. 

4179. Improvements in ExrLosive Compounps, Henry Edward Newton, 
Chancery-lane, London.—A communication from Alfred Nobel, Paris. 


i 








4181. Improvements applicable to Emprompertnc Macuines, John 
McGeorge, Salford, L hire.—2nd Di ber, 1875. 
4183. Improvements in Tasies for Use on Boarp Sarr, Samuel Broad- 


bridge, Liverpool.—A communication from Edward P. 8. Andrews, 
Havilah, California, U.S. 

4185. Improvements in Furnace Bars, William Finlay, Redhill, Surrey. 

4189. New or improved Appiications of DucTILe, MALLEABLE, or 

LaMINABLE MetaL, John Carter Ramsden, Smith House, Lightcliffe, 
near Halifax, Yorkshire. 

4191. Imp ts in hinery or apparatus for Movutpinc Bricks, 
Tives, and other similar articles, John Craven and Benjamin Craven, 
Wakefield, Yorkshire.—3rd December, 1875. 

4195. Improvements in Woop-cuttinc Macutvery, Richard Carter, Home 
Top Works, Bradford. 

4197. Improvements in andapparatus for Morr.ine or otherwise Mark ino 
VeceTas_te Ivory Burrons, and in polishing the same, Emil Hesse, 
Basinghall-street, London. 

4199. Certain improvements in CentriruGaL Fiyvers for Stvppine and 
Rovine Frames, Robert Nivin Cottrill, Bolton, Laneashire. 

4201. An improvement in Purse Mounts, Martin Bechtold, St. Lnke’s, 
London. 

4203. Improvements in Rotter Skates, George James Rhodes, Bir- 





mingham. 

4205. Tasgrovements in SHoes for Horses and other animals, Edward 
Price and Edward Price, jun., Birmingham.—4th December, 1875. 

4207. Improvements in machinery or apparatus for Dritiine or Borne 
Rock or other hard substances, John Wyman Blake, Stanley-villas, 
Hayter-road, Brixton, tre —A communication from Simon Ingersoll, 
Stamford. C ticut, U.S. 





4209. Improvements in the construction of apparatus for Canpinc Corton 
Waste, Samuel Wild, New Mills, Derbyshire. 

4211. Imp ts in hinery or apparatus for Scourtno or WasHinc 
Woot or other fabrics, William Shaw Nichols, Globe Mills, Manning- 
ham, Bradford, Yorkshire. 

4213. Improvements in Metatuc Frames for Ramway Cars and other 
vehicles or structures, and the metallic coverings for the same, Bernard 
Joachim La Mothe, New York, U.S. 

4215. Imp ts in hinery or apparatus for Propuciye Motive 
Power, Matthew Vickers, Tynemouth, Northumberland, and Samuel 


Malcolm, South Shields, Durham. 
4217. Impr t D , William Duff Bruce, Ladbroke-square, 
-hill, London, and William Fethergil Batho, Victoria-chambers, 
Westminster. 

4219. Improvements in apparatus for Dryine or Partiatty Dryino 
Bricks, Tires, EARTHENWARE, Botries, and other similar bodies or 
articles, Henry Jackson, Park-square, Leeds. 

4221. Improvements in Hixoes, Frederick Larard, Brixton, Surrey. 

4223. Impro t the facture of Cement, John Thomlinson, 
Armathwaite Castle, near Carlisle, Cumberland, and John Salkeld, 
Junction-road, London, 

4225. An improved metallic Pyrometer, Achille Frederic Huet, Boulevard 
de Strasbourg, Paris. 

. Improvements in Vatves and parts connected therewith for Steam 
Enoines, William Robert Lake, Southampton-buildings, London.—A 
communication from Jacob Wolf and Joseph Wolf, Philadelphia, 
Pennsylvania, U.S.—6th December, 1875. 

4231. Improvements in the Prevention and Extinovisuine of Fires in 
mills and factories, James Neilson, jun., Glasgow, Lanarkshire, N.B. 
4233. Improvements in Motive Power Enoines, Earl of Caithness, 

Portland-place, London. 

4235. Imp ts in hinery or apparatus for Grinpine and Rossine 

, Bristow Hunt, Serle-street, Lincoln’'s-inn-fields, London.—A 
communication from Samuel Rogers Thompson and Thomas Shepard 
Nowell, Port th, New Hampshire, U.S. 

4237. Imp ts applicable in the manufacture of Boots and SHoes, 
also adaptable for military, police, and other helmets, Thomas Charles 
Clarkson, Peckham, Surrey. 

4239. Improvements in the construction of Surps, Thomas Hepburn 
Buckler, Rue de Presbourg, Paris. 

4241. An improved method or methods af and apparatus for ArrLyine 
Perro.evm and other hydrocarbons or liquid fuel without or together 
with wood, charcoal, peat, coal, or other fossil fuel, for combustion 
in furnaces for the Generation of Steam, or in ovens, or for other 
heating purposes, including the smelting of metals, Robert Walker, 
Westminster-chambers, Victoria-street, London.—A communication 
from Richard de Bergue, Paris,—7ih December, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 


3844. Sewinc Macnines, George buildi 
London.—18th December, 1872. 
795. Rotary Pumps, William Edwards, Hungerford-road, Holloway, 
London.—14th December, 1872. 
8798. ConsuminG Smoke, &c., James Newton Wortley, Leeds.—14th Decem- 
ber, 1872. 
8813, ArtiriciaL Fuet, Alexander Melville Clark, Chancery-lane, London. 
—16th December, 1872. 
3845. Packinoe Rivas, &€., for Steam Enotnes, Loftus Perkins, Seaford- 
street, Gray’s-inn-road, London.—18t December, 1872. 
8807. Heatine Raitway Cars, William Cowper Baker, New York, U.S.— 
16th December, 1872. 
8809. Propuction of Lieut by Evecrriciry, Stanislas Wikentjevitech 
Konn, Winchester-street-buildings, London.—16th December, 1872. 
3857. Prore.uinc Vesseis, Robert Smyth, Glasgow, Lanarkshire, N.B.— 
19th December, 1872. 
3569. SPINNING, &c., John Dodd and Robert Buckley, Oldham.—27th 
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Haseltine, Southamp 











3911. Improvements in Tanninc Hives and Sxins, and in appar 
connected therewith, Alexander Melville Clark, Chancery-lane, London, 
—A communication from Eugtne Delhort, Marseilles, France. —10th 





afew days 
were timed 


- that two bricklayers, assisted by 9 
the other day, and in twenty minutes the four men 
five bricks. These, of course, were Union 


, 1875. 
$935, An improved Fastenino for sliding sashes, cupboards, tables, and 
other similar articles, George Brompton-road, South 
.—12th November, 1875. 





succeeded in layi 
men, and Gades the following incident will be an instructive 
contrast, Ata recent railway arbitration case, a sub-contractor 





Kensington. ° 
8973. An improved Nut Lock for Raitway Fisu Boxts, and for other 
like purposes, John Frost, Derby.—15th November, 1875. 


1872. 
3816. Hypravuic Enoines, Andrew Betts Brown, Cannon-street, London. 
1 


out . 2. 
8860. Coverine Stairs, &c., Robert Bird Stewart, Clarence-road, Bow.— 
19th December, 1872. 
$858. Suapina Staves for Casks, John Robinson and John Smith, Roch- 
Lancashire.—19th December, 1872. 





dale, > 
3884. Axues, &c., Joseph Coustant Lones, Jabez Lones, Charles Vernon, 
and Edward Holden, Smethwick.—2lst December, 1872. 








DEc. 24, 1875. — 


THE ENGINEER 











2912. Excives, Thomas Williamson, Bislybesden, aud William Walker, 
Newton Moor, Cheshire.—24th December, 1872. 
s015. Carponisine CLay, &c., George Hand Smith, Southampton-build- 
, London.— 24th December, 1872: 
‘ Corrine Merats, &e., William Edward Newton, Chancery-lane, 
London. —Ist January, 1873. 





Patents on which the Stamp Duty of £100 has been Paid. 


2, Yarw, &c., Thomas Singleton, Over Darwen, Lancashire.—lst Janvary 


con Ore sam CULTIVATION, Thomas Aveling, Rochester, Kent.— 16th 
December, 1868. 

3921. Sasu Lives, George Hookham, Oxford.—23rd December, 1868. 

20, VaLves or Cocks, Samuel Joseph Peet, Leeds, Yorkshire. —tth | 
January, 1869. 

10. Compinc Frsrous Materias, Michael Henry, Fleet-street, London.— 
lst January, 1869, 


Notices of Intention to Proceed with Patents. 

4014. Packina Cases or Crates, William Blake, Joseph William Shaw, 
and Edward Fulton, West Hartlepool. 

4019. VENTILATOR, David Anderson, Liverpool. 

4026. PLumpers’ Traps, William Robert Lake, Southampton-buildings, 
London.—A communication from Frederick Nelson Du Bois.—lvtk 

Vovember, 1875. 

wn. Wueet or Rotter Skates, Joseph Ralph Chislett, Plymouth.—20th 
November, 1875. 

4148. Avromatic Stowat Buoy, Alexander Melville Clark, Chancery-lane, 
London. — A communication from John Mervin Courtenay. — 30th 
November, 1875. 

2693. Fire-woop, James Frederick Lackersteen, Southampton-buildings, 
Holborn, London. —B0th July, 1875. 

2723. Sappte Girtas for Horses, William Henry Beck, Cannon-street, 
London.—A communication from Alois Steinbach and Co.—2nd A ugust, 


1875. 

2742. Gavors, John Townsend Bucknill, War-office, Whitehall, West- 
minster, and Louis Paschal Casella, Holborn- bars, London. 

2743. Surkine Cytinpers, Allan Mann, Glasgow, N.B. 

2753. CrnpeR SIFTERS, Jobn Macdonald Moody, Gosport.—A communica- 

j 'tion from John Sutton 

2755, COMMUNICATING Apparatus, John Banting Rogers, Limehouse, 
London, and Sebastian Anderson, Crutchedfriars, London.—4th August, 
1875. 

2759. PerMANeENt Way of Rattways, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Achille Le, nd. 

2760. Fare Reoisters, Henri Adrien Bonneville, Piccadilly, London.—A 
communication from William Hans Hornum, Archibald Hance, and 
John Devoe Buckhout. 

2761. Vecocirepes, John Gowran Attenborough, Brigstock, and Septimus 
Frederick Mason, Thrapston. 

2773. Castors, Elijah Atkins, Birmingham.—5th Avguat, 1875. 

2778. CooKInG APPARATUS, August Lachmund, Berlin, Germany. 

2781. Locks, Abraham Wilks, Bloxwich.—ith August, ‘1875. 

2786. Torrepors, &c., les Ambrose M‘Evoy, London Ordnance 
Works, Bear-lane, Southwark, Surrey.—7th August, 1875. 

2800. UTiLisixe Hear, Squire Brierley, Whitecroft. 

2802. Dry Eartn and Water-cLosets, John Taylor, Bury. 

2303. Evecrnic TrLEGRAPHS, Robert Morley, Palmerston-buildings, 
London.—A communication from Julien Godener.— 9th August, 1875. 

2823. CLay Topacco Pires, Richard Golding, Tooting.—1l1th August, 1875. 

2839. Sash Fasteners, William Smith, Kennington, Surrey.—12th August, 
1875. 

2859. Corrins, Frederic Pelham Warren, Southsea.—13th August, 1875. 

2891. Bursinc Biruminovs and Mixerat O1zs, William Grtine, Berlin, 
Prussia, Germany.—I7th August, 1875. 

2919. Execrric TeLecrarns, Augustin Billet, Lille, France. 

2921. Evecrric CLocks, John Hen Johnson, Lincoln’s-inn- fields, 
London. —A communication from Em le Joauni Gondolo.—19th August, 
1875. 

2060. Manure, John Henry Johnson, ‘Lincoln’s-inn-fields, London.—A 
communication from Henry Prosper Ollivier Lissagaray.—23rd Auguat, 
1875. 

3009. GarueRrine Hay, &c., Caleb Loader, East Pennard.—27th August, 


75, 

8131. INTERCOMMUNICATION on RatLways, George Whyte, Northview, 
N.B.—7th September, 1875. 

3155. Heatina, &c., MectinG Pots, Frederick Ratcliff and William Henry 
Ratcliff, Birmingham.—8th September, 1875. 

3340. Gatvawic Barrery, John Crisp Fuller and George Fuller, Fenchurch- 
street, London. —24th September, 1875. 

3469, PORTABLE Fine-preor Sares, &c., James Ray Hosmer, Queen 
Victoria-street, London. — A communication from William Albert 
Shi —6th October, 1875. 
b73. PELLING Suirs, &., Rowland Jay Browne, Kidwelly.—22ad 
October, 1875. 

3790. Su BAQUEOUS Tousnets, George Raynor, Rutland House, Grove- 
street, South Hackney, Londd@i.—lst November, 1875. 

3807. SiowaLuixe, Desmond Gerald | Fitz-Gerald, eee eee 
N xton.—2nd November, 187 

3864. Toors for Curtine Coa., oo Bain Munro, Forfar, N. 

3871. Tose Storrers, Charles Mace and John = — 
6th November, 1875. 

3893. LoweERino, &c., Suirs’ Boats, William Richmond, Ely-place, 
Holborn, London. 

3899. ee on Raitways, James Nimmo, Balcastle Villa, Slamanon, 


Cootina, &c., Apparatus, Harry Frank Sateg, Stanley Villas, 
pummerbilt ‘road, Tottenham, - -10th November, 187. 

38041. UMBRELLAS and Parasois, Joseph Heywerd, Stocksbridge, near 
Sheffield, and William Hoyland, Hunshelf, near Sheffield. — 12th 
November, 1875. 

8968. Wixpixe Corton, &c., John Smith Raworth and Benjamin Alfred 
Raworth, Manchester.—15th November, 1875. 

4035. Router Skates, James William Thomas Cadett, Southampton- 
row, London. 

4037. Screw Bouts, Charles Fairbairn, Railway Ironworks, Middleton. 

4041. Grinpine SPINDLES, John Leyland, Great Lever, near Bolton.—20th 
November, 1875. 

4053. Write Leap, Edward Milner, Springfield 

4054. Ice, &c., Edgar Gaylord Wheeler, Lambeth.— A communication 
from David ‘Coug’ lin. 

ARCHITECTURAL ORNAMENTATION, Frederick Lipscombe, Strand.— 
22nd November, 1875. 
> WEavine, kdwin Martin, Wellington Mills, Lindley, near Hudders- 


tesilat 


2922. Lusricatine, &c., ‘William Sea rewn, 8 th t 
Londcn.—A communication from George Goldsmith. —19th August, 
1875. 

2933. Dressino Fiour, &c., Robert William Thompson, Wolverhampton, 
and Charles Lampitt, Warwick 

2936. Cookinc, Henry Edward Newton. Chancery-lane, London.—A 
communteation from Lucien Albert Marie Helie, Paris, —20th August, 


oun. Tee for Kitns, John Woods, Foundry, Welle. 

2950. WasHine MACHINE, George Spencer Hooker, Tunbridge-wells.— 
21st Auguat, 1875. 

| 2980, Cure of Foor-anp-Mouru Disease, &c., William Decimus Inglett 
Foulkes, King’s Bench-walk, Temple, London.—A communication from 
Stephen Weston Foulkes. —25th Auguat, 1875. 

3071. eat Pues, William James Bayford, Cayton-square, Liver- 





poo 

| sors. Preservinc Fassn Meat, &c., John Henry Ermatinger, Dunster 

| House, Mincing-lane, London. —‘A communication from Fred Sace. 
—tlst September, 1875. 

3119. Covertnos for Fioors, &c., William Paton, Johnstone, Renfrew, 
N. B.—6th September, 1875. 

3162. TreaTING SewacGeE, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Paul Albert Bonnard.— 8th September, 
1875 

3240. Paintinc Macnines, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Auguste Hippolyte Marinoni.—16th 
September, 1875. 

3312. Mortisine, John Atkinson, Shipley. —22nd September, 1875. 

3390. Lowertno, &c., Surps’ Boats, James Walter Alexander, Glasgow. — 
A communication from William Ferguson.—29th September, 1875. 

3738. CanpLe-wick Yarns, &c., William Francis Hill, New ‘Mills, Derby. 

—28th October, 1875. 

3819. DWELLING Hovses, William Palliser, Earl's-court-square, South 
onan London.—3rd November, 1875. 

Wer Gas Meters, James Urquhart, ey! a William Ward 
ws Ki d- ‘road, London. —5th November, 1 

3865. TooLs for RINDING, ke’, James Baird Handyside, Glasgow. —6th 
November, 1875, 

3875. Steam Enotes, Frank Pearn and Sinclair Pearn, Manchester.— 
8th November, 1875. 

3973. Nor Lock for Ramway Fisu Borts, John Frost, Derby.—1ith 

‘ovember, 1875, 

Motive Pawer Enotes, James Wall O'Toole, Cork. —lith November, 
1875. 

3990. Rartway SLeerer CHatrs,  . MacLellan and John Paterson 
Smith, Glasgow.—l7th November, 187, 

4009. SINGEING WoveN Fasrics, Auguste Hyacinthe Blanche, Boulevard 
St. Denis, Parie.—18th November, 1875. 

4031. TREATING the INTESTINES of Axsia.s, John Macintosh, Westminster. 

—20th November, 1875 

4047. LATHES, William | Ford Smith and Arthur Coventry, Gresley Iron- 
works, Salfo 

4057. PerroLeum Stov es, Charles Ambrose McEvoy, Piccadilly. 

4058. AppLyinc ScREW ‘amas to Borcers, William Allan, Duntevland. _- 

—22nd Novembor, 1875 

4063. ButLpiNnes, &e., Th dd 
London. 

4066. Preventine the Foutine of Sutps’ Borroms, John Martin, Finsbury 
Park-road, Finsbury Park, London. 

4072. Brusu-mMakise, George Cay, City United Club, London.—23rd 
November, 1875. 

4083. Gas, &c., 
November, 1875. 

4120. Dressino Stone, &c., Andrew Dunlop, Glasgow, and William Ree, 
Stonehouse. —27th November, 1875. 

4141. Formixe Bricks, Charles Emmet, Leeds. 

4145. RELeasixe Suups’ Boats, Joseph Leeman, Aberdeen.—30th Novem- 
ber, 1875. 

4185. Forwace Bars, William Finlay, Redhill. 

4191, MouLpine Brie «s, &c., John Craven and Benjamin Craven, Wake- 
field. —3rd December, 1875. 

4218. GrinpIne Gray, Bernhard Demmer, Vienna.—6th December, 1875 








Hyatt, Gl ter-gardens, Hyde Park, 


Vatves, George Thorneloe, Barbicgn, London.—24th 


All ha’ an interest in any one of such applications 
should leave parti in we their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
the date. 





List of Specifications published during the week ending 
18th December, 1875. 


1413, 1s. 6d.; 1441, Is. 6d.; 1443, 10d.; 1451, 4d.; 1457, 1s. 8d. ; 1499, 18.; 
1525, 1s. 4d.; 1526, 6d.; 1531, 2s. 10d.; 1632, 1s.; 1544, 6d.; 1551, 1s. 2d.; 
1559, 10d.; 1563, 10d.; 1565, 6d.; 1573, 1s.; 1575, ls. 10d.; 1579, 8d.; 1580, 
6d.; 1582, 10d.; 1585, 1s.; 1588, 2s.; 1593, Sd.; 1596, 8d.; 1600, 10d.; 1602, 
1s.; 1606, 10d.; 1600, 1s. 4d.; 1612, Is. 2d.; 1618, 10d.; 1621, 8d.; 1627, 10d.; 
1629, 3s. Gd; 1633, Sd; 1636, 10d.; 1641, 1s. 4d.; 1644, 10d.; 1648, 10d,; 
1649, 8d.; 1650, 1s.; 1652, 8d.; 1664, 6d.; 1666, 1s.; 1669, 10d.; 1670, 8d.; 
1671, 4d.; 1674, 1s. 6d.; 1679, 1s. 2d.; 1681, 8d.; 1684, 1s. 4d.; 1687, 10d.; 
1693, id. 1697, 10d.; 1700, 1s. 6d.; V ll, "4d; ‘1715, 4d; 1718, 4d.; 1719, 
10d.; 1720, 4d.; 1722, 44; 1734, 4d.; 87, “\ 4d.; 1739, 4d.; 1740, 4d.; 1743, 
4d.; 1745, 4d.; 1749, 4d.; 1750, 4d.; 1751, 4d.; 1752, 4d.; 1753, 4d.; 1758, 
4d.; 1759, 4d.; 1760, 4d.; 1761, 4d.; 1764, 4d., 1763, 4a: 1768, 4d.; 1771, 
10d; 1773, 4d; 1776, 4d.; 1777, 4d; 1780, 8d.; 1794, 4d.; 1797, 4d.: 1799, 
4d.; 1802, ‘i: 1803, 4d.; ‘1s04, 4d.; 1805, 4a; 1828, 3s. 6d.; 1837, 8d.; 1898, 
6d.; 1912, 8d.; 3208, Is. od. ; 3231, 6d. ; 3275, ‘8d; 3364, 8d. 








»’« Specifications = be nee es by = from the cepagee sd a 
receipt of the amount ice an’ jums exceeding ls. mus’ 
Toutteed by Post-office Onder, made payable at the Nnesamee, 5, H 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-offi - 
ampton-buildings, Chancery-lane, London 








ABSTRACTS OF SPECIFICATIONS. 


2052. Curonometer Escarement, M. Petersen, Altona, Prussia.—Dated 
4th June, 1875. 

This invention relates to an improved ch ti it, and 
has for its ob — to make this ow set sod simpler in design, 1 more certain 
jn action, and less liable to derangement than heretofore. 

2054. Breakine anv Scutcuine Fuax anv Hemp, 1. Btrich, Trautenau, 
Bohemia.— Dated 4th June, 1875. 





a 





455 


2090. CemPositions ror Cutrina, B. F. Stevens, Trafalgar-square— 
This invention relates to the man of to be em- 
pioreé for the st ge of cutting, grindinc, and polishing, an d consists 
n combining emery, omen” or other hard mineral mhalonses of 
mixtures of the same when in a fine state of division with what is 
known as pyroxaline, celluloid, xyloidine, parkesine, or com 
similar thereto, containing soluble gun cotton as their base, such com- 
pounds being employed in a plastic condition, and, after 
poration, reducing the same to the desired form or forms by and 
pressure, in order that the solid material or compound resulting may be 
obtained in such condition as to render them suitable fer the purposes 
hereinbefore mentioned. 
2004. AcricutrvraL Dritis, 7. A. Bellamy, Ross, Hereford.—Dated ith 
June, 1875 
According to this invention the coulters are ee on one end of a 
ive, ky sine of the other end raising the said coulters. By means 
in the end of each coulter bar, r, through which bows or 
ip phd 4, the ooulters may be raised sim SeEnY oF Ene sine 
fall independently of each oe. With the mechanism of the drill 
by which the rate of delivery of the corn is rr a dial —J i 
are combined. The said mechanism consists a toothed wheel having 
several concentric series of teeth upon it. With one or other series, a 
pinion may be so as to determine the speed at which the barrel 
delivering the grain rotates. The ion is moved by a rack, the 
ition of the rack and consequently the 1ate of the delivery of the graia 
is indicated by a pointer traversing a graduated dial. Clover and other 
small seeds may be planted at the same time as wheat or other corn, by 
an apparatus which may at pleasure be thrown out of gear with the corn 
feeding mechanism. 
2149. Disratcues, W. Morgan-Brown, Southanpton-buildings.—Dated 
11th June, 1875. 
This invention describes a method of writing dispatches by the use of 
discs divided into corresponding squares, the one carrying key, the 
on Se letters to be read, or the two sets may be compiled in oblong 











2154. Conpensinc Exnavust Steam, B. P. Alexander, Southampton-build 

ings. —Dated 12th June, 1875. 
This invention consists of a surface d and 

applicable to the condensing of exhaust steam from ey be pore other 

engines. The tains a number od oon, ue 

which a current of air is maintained to assist 

motion of the engine itself, or by a fan or other blast, the pA rn some cases 

being moistened or charged with water, or with a more volatile liquid to 

increase evaporation and so reduce the temperature in the tubes. e said 

condenser may in winter be further employed for warming the car in 

cases where it is applied, to steam tramway cars for example. 


2194. Timer Keerers, W. Brookes, Chancery-lane.—Dated Lith June, 1875. 
The First part of this invention rc‘ates to the bination of an 
dent escapement secured to the pillar plate of a Catch dhounamnsten, orsuch 
like time keeper, and so aa to be fe. unfastened therefrom by a screw ; 
the object of this part of the invention being to have an escapement t made 
independently of the other movements and which can be easily removed. 
The Second part of this invention relates to the use of a screw tomuke 
fast the above escapement by its conical point, ween ee detent or 
spring set on the other side of the md plate, to w 
is attached, acting in the teeth of the fo cel 
of the watch while the screw is withdrawn to remove the escapement. 
The Third part of the invention relates to the combination of two cavities 
in the rim of the case. In one of these cavities is a regulator, and the 
other a push pin ; the object of this of the invention to prevent 
the watch from being tampered with when it is necessary ei to regu- 
late it or to set the han 
2289. Curtinc Stanpino Timeer, W. S. J. H. Munro, Henley-on-Thames 
—Dated 23rd Jams, 1875. 
To effect the desi as or felling of standing timber, a saw is su 
ported to move endwise in tal direction, and “ 
motion given to it by oui or 
reciprocating motion operated on by a lever and horse or other power. 
The saw is borne to the object to be cut either by its opposite ends being 
cummested to the ends of anether endless chain or band teewe ty @ it 
or lever, or by other suitable pressure. Or the saw is borne to lie obfect 
to be cut by the chains or bands which move the saw in its horizontal 
course being operated on by a lever or other power which would produce 
suitable pressure. 
3788. Borne Macuiyery, J. Pyle, Esh, Durhai.—Dated 5th Auguat, 1875- 
parting a slow or fast motion to the drill as desired ; also constructing 
a lubbieated and oscillatory nut. 


4148. Avromatic Sicnat Buoy, A. M. Clark, Chancery-lane.—Dated 
30th November, 1875. 

The invention consists of a buoy in which the power of the waves is 
utilised to produce automatically audible signals, for indicating the = 
tion of the buoy in stermy and foggy weather. This is effected by the 
compression, by the motion of the water, of air in a tube or well, to which 
suitable valves and a sounding device are attached. Means are provided to 
steady the buoy. 

4160. Featuerine Pappie Wueer, A. M. Clark Chancery-lane.—Dated 

a eecra a —- 2 ‘ LPTs ad 

e invention consists of arev: rbi php hep oe 
pivoted loosely in wheel arms, striking the water in feathered z 
and passing through it in an arc fing to that in which 3-77 
muvves, until it arrives at a certain t, thence assuming 
tion, and afterwards moving loosely jae and out of the water in the 
line of least resistance. 
1708.1 Toots ror CuTTinc Stone, B. Munro, Forfar.—Dated 8th May, 

75. 

The cutters are made in the form of a hollow or selid cone or conical 
frustrum. The holder is formed with a conical recess or socket on its face, 
and with a hole through from the back. When about to fixa —, ° 
spindle in the hole is pushed forward and tbe cutter is engaged wi 
after which a spring raws it back and it draws the cutter into its a 
In the second modification, the spindle is drawn backwards by a screw 
nut. In the third modification, the cutter is made with a 
enough to enter « rubber ring, and a tube is screwed up so as to compress 
the rubber ring and make it urip the cutter shank. m the cutter is 
made of cast iron in the form of a hollow cone it is chilled only on the 
inside or outer edge of the cone. 

1801. Latues, A. Muir, Strangeways, Manchester.—D-ited 14th May, 1875, 

This invention relates to slide and screw-cut lathes having 
wheels for varying the traversing speed of the slide rest, to 
diameter and nature of the materials or metal to be t: “rned, and dia- 
meters and pitches of the screws ; and consists in making’ a stud, com- 
monly called the maundrel stud, which has hitherto been ently 
stationary 6 capable of being radiated to different positions to suit any 

















This invention relates to d t of Pp 
ism for breaking and ee flax and. he at one operation, 





4001. Urinisinc Waste Heat, James Wilson, Ossett, near Wakefield 
= Crates, Thomas Keith, Shadwell.—25th November, 1875. 
4098. Preservine Foon, &e., William Phillips Thompson, Lord-street, 
Liverpool.—A communication from E. Leuchtenrath. 
4107. Treatment of Sucar, &c., James Duncan, Mincing-lane, and 
_ Edward Reina Newlands, Clyde-wharf, Victoria Docks. 
4109. Packino Materiat, Peter McLaine, mo eae y= 
4116. Kwrapine, &c., Paul Pfleiderer, Norw 
Paul Freyburger.— — 26th November, 1875. 
4125. Speep INDICATORS, &c., James. Murdoch Napier, York-road, Lambeth. 
—2ith November, 1875, 
4160, FEATHERING Panos weet, Alexander Melville Clarke, Chancery- 
" London.—A communication from Ross Forward.—-Lst Deceinber, 


18 
iy iy Leatner, Edward Tombs, Fitzwilliam-road, Clapham.— 
une, 

2765. MeTaL Tuses, Henry Kesterton, Hagley-road, Birmingham. 

2769. SecurING RAILWAY Ponts, William Joseph Curtis, enew. —ith 
August, 1875. 

2777. Boors and Snors, Charles Soper, Basingstoke. 

2780. Locks, George Kelley, Willen: uf. —oeh Auguat, 1875. 

2811. CLEANING Grits, &c., Frank Wirth, Frankfort-on-the-Maine, 
ey —A communication from Theodor Bihlmann,—10th August, 

5. 

2817. Catoric Prime Motor, Edward Griffith Brewer, ange -lane, 

sauaee .— A communication from Van Gulpen Lensing Von 
imborn, 

2818. Beir Fasteners, John Fairbank and Alfred Hollings, Leeds. 

2825. Ice-nouses, &c., Edward Thomas Hughes, Chance: fname London, 
— communicatiun from Gotlobb Currle and Phulipp mann, 
°833. Preservation of Woop, Hen! tdward Newton, C acery-lane, 

don.—A communication from Jean Mancion. 
= WEAVING, Wright Jones, Bradford-road, Manchester.—11th August, 


ait, ‘brane, &c., Farrics, Richard eet John Day Marsden, and 


sit Marsden, Dewsbury.—12th August, 1875. 
re George Henry Booth, Swanville-place, Rathmines, 


oars, ‘Uxcanae Ceery, &c., John Patrick Flynn, EastyGreenwich.— 
14th August,.187 
2888. DousLe ‘ad Box Cocks, Obadiah Packer, Westminster. 
2890. Motive Power, &c., Wykeham Travel Deverell, Queen-street, 
don, and Peauchamp Tower, Moreton.—Partly a communication 
Spencer Ruding Deverell and Beauchamp Tower.—l7th August, 


—A communication from 


1875. 


05. Gas Reautators, H Alexander Frederick Duckham, Ixne 
villas, St. John's-road, Holloway.—18th August, 1875. ot 


which mechanism may be employed as a distinct ine or be attached 

to and form part of the ordinary sheet heckling machine. The breaking 

and scutching blades act alternately on the same part of the fibres fed to 

the machine. 

2056. Destroyine Insects, W. Morgan-Brown, Southampton-buildings. 
—Dated 4th June, 1875. 

This invention of a new ition of i dients for destroying 
insects, worms, and slugs attacking shrubs, trees, or plants, consists in a 
compound of sulphuret of iron, dolomite, and potash, which is dusted 
on the trees, plants, or shrubs to be protected. 


2059. So.uste Gun Corton, F. Greening, Beaufoy-road, Plaistow-road.— 
Dated 4th June, 1875. 
This invention ‘relates to the arty may and use of ve ge 
capable of being employed for effecting of t 
or for other purposes, and ccnsists my sulenitting mixtures of aie 
shellac, resin, or gum, such, for example, as copal, also of the residues 
left after effecting the distillation of the heavier oils of tar or mixtures 
of the same with soluble gun cotton or with soluble compounds analogous 
thereto to the action of creosote obtained from wood tar, or of mixtures 
uf the same with other solvents of gun cotton, which, at an elevated 
temperature, effects the combination or incorporation of the materials 
before referred to, and thus converts them into a uniform plastic condi- 
tion, in which form the mass may be moulded into any desired form. 
2062. Bearino Sprinas, G. Spencer, Cannon-street, London.—Dated 4th 
June, 1875. 
“ant roved forms of bearing springs for railway, tramway, and common 
road locomotives, carriages, and trucks, when the springfis used either 
horizontally or obliquely. 
aces. * sregens B. Thellusson, Ramsey, Isle of Man.—Dated 4th June, 


me ~ aN of the vehicle are formed by stretching ribs from the tire 
of any ordinary wheel to the outside of the nave. The frame thus formed 
is covered with painted canvas or other waterproof material, and the 
machine will travel in water as well as on land. 
S608. meno Axe Boxes, H Barlow, Manchester.—Dated 5th Jwne, 








This invention consists in bags <4 the axle box in two parts screwed or 
otherwise connected The box which fits on the axle is made 
of drawn hardened iron, or aod, or other metal, and the bush is made of 
cast iron or other metal. 
2071. Frures, R. Carte, Charing-cross.— Dated 5th June, 1875. 
The invention consists of the manufacture of a flute on chromatic 





cipies by a new arrangement of the holes and keys, whereby 
ny wed the notes is facilitated. 





change wheels, and afterwards fixed. 
1809. Pistons, M. Prior, Sheffield.—Dated 14th May, 1875. 

This invention relates principally ;—1. To the use of curvilinear corru- 
gations on zigzag formed spring packing. 2. Covering or coating the spring 
packing with copper or other incorrodible substance when for r paps 
or other purposes. 3. Conformation of piston or packing rings so as to 
securely embrace the s packing. 4. neing and slotting of joints 
or openi in spring pac rings. 5. Anti-galvanic lubricant for the 
above and similar uses, 47a mixture of fish or whale oil, mineral oil, 
iodine, talc, French chalk, soapstone, asbestos, mica, and such like sub- 
stances ; all or some of them. 


1813. VentiLators, B. C. Cross, Redhill.—Dated 15th May, 1875. 

There is a frame of iron or other material with a groeve at bottom of the 
inside of the same on which hangs a box with an overflow and ° case, the 
ease being for the reception of a tray or trays with a di t therein, 
and with a groove round the bottom of same, and the box being for the 
— of dirt and water. By the side of the case con’ 

orant is an overflow box into which enters the water from the dirt 
box after it has reached a certain height. At one end of this overflow Lox 
is a syphon with a valve trap at the mouth of same. This syphon is so 
constructed as to act as a draw-off syphon if the water reaches to a certain 
height. In the frame is fitted two covers, one being a solid cover and the 
other a grating. Around the to 4 of the case is put a fillet to ee any 
water that may soak through the sides of the cover from coming in 
contact with the deodorant. 


1822. Burron-Hove Casinos, W. R. Lake, See eee 
15th May, 1875. 

This invention relates to an attachabl ble button-hole casing 
or lining consisting of an outer posed piece in combination with an 
inner strengthening piece. 

1833. ~~ or Fixisainc Woven Fasrics, W. M. Pollock, Louns- 
dale Bleach Works, Renjre>, N.B.—Dated 18th May, 1875. 

The longitudinal selvedge bazs to whieh the fabric is fixed are carried 
on the o} te arms of horizontal levers, which are made to oscillate 
about vertical axes, andthe motion is im: to these by a rod jointed 
to one of them, and having its other end jointed to a block = slide 
in a grooved or slotted lever fixed on the upper end of a vertical shaft. 
The rod which transmits the movements from the slotted. lever is con- 
nected by a link to a bell crank hand lever ; and when the rod is by this 
hand lever moved so as to shift its block along the slot te the centre of the 
lever, the lever vibrates without im: ing any movement to the sel 

——_ or vibrating fans for the drying of 
fabrics whilst being finished are worked by a si arrangement of 
slotted lever. 

2053. Fancy Burrons, E. Loewenthal, Manchester.—Dated 4th June, 1875. 

This invention relates to the construction of fancy buttons, fformed 
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Dec. 24, 1875. 











ci with a body and rim of glass of any colour and a centre 
Pret ee oy other woven fabric. ° vd 
2055. Sotperina Irons, J. Wotton, Birmingham.—Dated 4th June, 


1875. 

This invention consists in embedding or a small separable copper 
bit or nose in a head or part or mass Fmetal formed at the end 
of the stem to which the dle or grip is attached. 


oe is fixed in a socket 


By means of a cross taper the 
php od nose or bit 


a sufficiently heated state for use. 
aoa part of the soldering iron is considerably dim: 
iron cheapened, 
2057. Loapino Hay anv Cory, B. Allanson, Combe Hay, Somerset.—Dated 
— June, 1875. 


ed and the cost 


or otherwise, ea See ae See 
tinuous rake. The frame is eats one aekete 
nil vec thiqenn ysl werent myn ape ee to the 


the wagon, 
into ~~ the cut hay or corn has to be elevated and projects somewhat 
over 
2058. Derectine THe Fastenino or Raiway CarriacE Doors, J. Kaye, 
Kirkstall.—Dated 4th June, 1875. 
On framework a catch, on door a lever with cam for keeping lever at or 
ou right angles with door, which when closed the cam berated by 
and the lever drops, while a stud passes behind a catch and keeps 
e door secure. 
2060. Hyprants, R. Chrimes, Rotherham.—Dated 4th June, 1875. 
This invention relates to im ictions and 


the w 
chatting off the water foun ie mai. In carrying 
out this invention ~ valves, one of which (termed the working valve) is 
uring the normal operation of the a) and the other (which 
is ——— the 


- ing i into use when it is required 
to repair the wo These ves are arranged to 


several modifications Sving 2 the same object. 
2061, Evaporatine Satine Liquips, W. Bull, Lower Norwood.—Dated 
he ‘socly to Oh consists in 
novi case wor e 
induced circulation ofthe "mother a ‘and by alngle 


e 
— crystalline substances thereby, and in cinareine applying such heat 
ee ee evaporating pans and furnaces by the 
means 
2068. Rer.eciors, J. piu, New York.—Dated 4th June, 1875. 
This invention relates to a combination of mirrors for mor fore 
and aft in one longline, on which the light ia concentrated, an id consists 
of vertical mirrors arranged, each pair > a V form, 
Ped united at tte 5 x with a single burner er arranged between the apexes 
of the mirrors ; supplemental mirrors for preventing 
The invention, Secondly, consists in V formed or reflectors coouned 
on wire supports or brackets, for attachment to the ous burner or lamp. 
The invention further in the truncated 
——— or conical reflectors jeined together at their a cr apexen, and having 
ings to bee ay gel a pe gen oe he at ~~ hi tly, the inven 
ion consists Sader with elastic 
hooks, and formed: to Pat tightly to each p> and to the chimney of the 
ner. 


2064. Icx, A. M. Clark, ne — Dated 4th June, 1875. 
in artificial 


The i P ing 
of air relate to doubl linders for com: and expandin 
air, also to Seaauieend oni of eee can 














the com; , of the water heated a7 Co eens of the 

air, and to improved valves, one xes, pistons, and packings, used in 

connéction ith. 

2065. Wuirrcerrezes, H. Dietrich, Potsdam. —Dated 4th June, 1875. 
consists in forming the centre of the whiffletree by a kind of 

metal box, to which link the with nt 

is al ed. Inetde this box, at ite beck _ rates alle steel spring 

imbedded in a mass of rubber, — ry! fills the whole of 

the back m of the box pring 7 e front portion of 


the box is a metal plate, and bearin the tail pieces of two 
severs hinged to the box at either side Reseed, a: so as to be capable of a 
forward motion, which, — it takes place, causes the tail piece of the 
levers to —— plate, and the 
india-rubber the steel spring imbedded therein before the forward 
motion can take place. 

2067. Gas Governors, W. Key, serine — Deed 5th June, nal 

This invention refers to the — station gas 
a view oa more safe by preventing the possibilty of an 








escape of a large vulume of gas, end also to render them less liable 
to be damaged by exp » and iby reduce the danger and 
loss of and y consequent thereon, 

or 








ley, and teonsinaten w at the other end 

works in the —— oe or ~~ 
th passes over another wheel or pulley, 
e same weight as the cone chain. m the outlet, 
about lin. more or less in diameter is made to 
communicate with the interior of the holder, and by this means the gas 
is made to actuate the cone in proportion to the opening required, while 
by arrangement the greatest security is afforded, lane no serious 
escape of gas takes place. 

S07. so or AnmMAL Hive, W. B. Yates, Manchester.—Dated 5th 
une, . 

The inventor immerses hide or horseshoes made therefrom in oil 
which has been boiled with ee: until eated. He may 
use & vacuum or pressure, or both to render the operation more 
speedy. 

2073. Distrisutine anp Composina Typrs, G. Chapman, Edinburgh.— 
Dated 5th June, 1875. 

The feature of —- constituting this in ion consists in the = 
forated tray th the perforations of which | oy respective t; 
letters pass to sort sticks, which latter are thereafter pol Ly Mi a 
rack, and the types are ly selected theref: by the it 
sore a Compounns, A. V. Newton, Chancery-lane.— Dated 5th 

une, 154 

The object of this invention is to obtain a cheap and ame compound 
for coating textile fabrics, and rendering them acid and waterproof. The 
following are the rtions of the materials ferred to be used, 
Cleaned and masticated india-rubber, six pounds, dissolved in benzine or 
other solvent ; to this is added fifteen pounds of whiting or chalk, five 
pounds of oxide of zinc, two ae < > _— seven ounces of 
pulverised sulphur, and two pounds of lam 
2075. Manvuracture of WATERPROOF fom A. - Newton, Ch lane. 

—Dated 5th June, 1875. ae 

This invention relates of bags, or env: 
from textile fabrics coated with india-rubber compounds, the object being 
to secure the lapped of the bags or envelopes b the coated surface, 
and thereby to make coating the element for uniting the parts with: 
out further labour, and expense. 
sore. * amen uD Furyaces, R. J. Wood, Glasgow.—Dated 5th June, 

io. 

This invention consists in forming the close chamber, preferably of a 
cylindrical shape, ad flat, domed, or conical roof, and flat floor, and 
with an annular part of this floor near its outer circumference made of 
segmental metal plates bolted and formed with annular ridges 
and recesses ag mam oA a a for giving great heating surface for the material 


is 
and is attached to 
or street main, a pipe 





to be heated or trea’ At the outer circumference of this floor, 

within the side walls, hove ie is an annular rid, — an annular groove 
n its upper surface, and immediately 2tc+0 a travelling 

table or frame which revolves on beiis placed in the annular groove above 

referred = This revolving frame carries — phere a or vanes which 

traverse es annular J, Sf the material 

be bnpene | whic, a sufficl ntl oy, affixing a 

scoop on ein aoe a i ah out the ma’ 

from conene oy as ont and conduct ittoa 4 at the side or in the 

bottom of the chamber. This chamber is hea‘ annular flues or pipes 


below, through which the heated gases from the furnace pass annularly 
round each in succession, aud thence to the chimney, heating in their 
passage the under surfacc of the A-shaped ridges of the!fioor of the chamber. 
eee of the chamber being fitted with a revolving frame or table, the 
bottom of the chamber itself may revolve, and the frame be stationary. 
2077. Se.r-Locxinc Lever Apparatus ror Raitways, W. Farvis, 
Bristol.— Dated 5th June, 1875. 

Spoke wheel on a screw spindle, the movement of a sliding nut on 





same is by lee Bo eee x Be So ange signal. Self-locking Sonar 
arrangement with “ lock” and “ back lock.” 
2078. Packine ror par eaten: W. Smith, Saint-Martin- 


Du- Vivier, Rouen.—Dated 5th June, 1875. 
This consists in mixing powdered tale with glycerine or liquid sub- 
stances Iubrienting 


qualities similar to glycerine, in impregna- 
ins fibrous strands with this mixture, and in then using them as pack- 
2070. Cosine Borries, H. J. Cole, Lambeth.—Dated 5th June, 1875. 

A hollow plug is used to stop the bottle closed at the bottom by a valve 


actuated by a wire with a handle at the top. 
2081. Sream Generators, B. Field, Chandos-chambers, Adelphi.—Dated 
5th June, 1875. 


The steam generator is so constructed that the main bulk of the steam 
may be conducted to one locality or part of what ordinarily nee 
the steam — where it is received in a compartment, space or chambe 
formed of horizontal sectional area upward so as to offer the 
steam entering from below more and more space in which to separate 
itself from the water as the steam and lus water rise above the sur- 
face of the water level, provision being made for the escape of surplus 
water carried up by the ascen currents of steam. In one arrange- 
ment inclined cross tubes are There may be circulating tubes or 
plates in the water space around the fire-box. More than one steam 
recei compartment, space, or chamber, according to the invention 
may be used in a single generator. 
aoe. ApsusTABLE CuiP, D. Mylchreest, Liverpool.—Dated 5th June, 


This’ ss relates to the means for attaching brushes or like instru- 
ments to handles, and essentially :—Of a tubular clip for —s 
the instrument and a socket for attaching to the handle, united ther 
by means of a joint. The socket is so constructed as to be applicable by 
itself as a ferule for umbrellas, sticks, or similar purposes. 

2083. Heatine Arr AND VENTILATING BuILpINGs, B. T. Hughes, Chancery- 
lane.—Dated 5th June, 1875. 

This invention relates to an —— po in a tus for heating and 

to steam boilers, air 


ventilating eee = o! — 
heat st which sananell ly, and consiats: Ffrst, in an 
isola’ en grate. 


Secondly, in an o> the grate between the feed 
and ash-pit openings. Thirdly, in the arrangement of a fibrous filter in the 
cold air to remove ast the inflowing air all impurities. hie 
in an adjustable check to regulate the draft of the furnace. Fifthly, in 
com ith the fire-boxa cold air flue opening by perforations directly 
into the fire-box above the fire. Sixthly,in a method of constructing and 
setting steam boilers, whereby an increased circulation over the fire sur- 
face is attained, as more fully hereinafter described. Seventhly, in a steam 
or hot water radiator composed of a close vertically corrugated chamber 
sorrounded by a casing open only at the bottom and to be anew one corru- 
tions in the radiator constitute flues through whi will be 
wn and discharged heated into the room. 
aoe. ie Hannes, J. Sleigh and W. Hawley, Walsall.—Dated 7th 
une, 187 

The handles are manufactured of a square parallel spindle screwed at 

> angles, one pee (vom pages the other made to slide on the spin- 
dle, against which loose handle a nut is screwed, and the spindle being cut 

to length is riveted, the said nut having a worm on ; acap nut is screwed 

on over the riveted "part. 

2086. Inpicatinc THE SreED or Excines, W. Stroudley, Brighton.— 
Dated 7th June, 1875. 

The novelty of the invention consists of a short cylinder of small dia- 
meter which contains a paddle —— the axis passing through a stuffing 
box on one side of the cylinder, vided with a pulley in accordance 
with the motion to be iad iene, On the upper surface is a 
reservoir and glass tube graduated with degress or miles communiceting 
with the intetor of the cylinder to show the elevation of the liquid therein. 
When motion is voy te the paddle wheel by any suitable gearing in com- 
munication with the driving ea of the engine the liquid in the tube 
will be elevated in proportion to the speed at which the wheel rotates, so 
that the driver, by consulting the index, can ascertain the rate of speed 
his engine is travelling. 
souy. + or Gas, W. Cleland, Linacre, Lancaster.— Dated 7th 

‘une, 1875. 
This invention relates to the purification of gas commonly called coal 





gas, an , ino the purifying material in the form 
of porous nodules ‘ by screening ora om , the fine particles being 

d and calcining lime to be used in 
the purification ‘of he means of ooedl waste heat from retort beds. Thirdly 
in burning the fouled or spent lime from the purifiers by the waste heat 
from the retorts. Fourthly, in mixing carbonate of limeor suitable mineral 


with the waste lime to be treated under the above third head with or 
without admixture with fuel. A steam jet or other means may be used 
under the above tbree heads to assist the draught. Fifthly, in the conden- 
sers, described in the s; fication of an invention for which the inventor 
obtained her Majesty's British letters patent, No. 1560 of the year 1870, the 
use of what he calls a bottle brush of wood, iron, or uther material. 
—— directing the condensed liquors or part thereof on the same 
bottle brush. 
2088. Arriyinc THE Power or THE Rowen 1x Rowine Boats, G. W. 
Butt, Brighton.—Dated 7th June, 1875. 

This consists in connecting and supporting the rowlocks to sli-iing seats 
so that both move together. 
2091. Daivine Sprxpies, W. Holt, Bolton.—Dated 7th June, 1875. 

The features of novelty in this invention consist in the employment 





of suitable sleeve-pieces d upon a shoulder formed on the spindles 
of spinnin, ng doubling, er other similar machinery, such sleeve-pieces 
being pro’ ided on their outsides with s projections or screw can 


between which a series of pegs carried by a horizontal dri 
and thus impart revolting motion to suc ch spines with less ex; ad a | 
em? vo dhe - peu ty and regu of twist than has 

mn obtainable. 


2002. Setr-Batancino Bertn, A. M. Clark, Chancery-lane.—Dated 7th 


June, 1875. 
is f iste in i witha berth, which is transversely 
pivoted in a swinging plane, a * ystem of balanced levers which 

counet the underside i? the berth, for supporting it lengthwise, - to 
prevent it from violently tilting on its transverse pivots, ough 
allowing it to swing moderately and slowly ; also in —— thet berth 
laterally in the vibrating frame so that the berth may be practically as 
long as the cabin in which it is placed. 


2098. Corkscrews, J. Burgess, Birmingham.— Dated 7th June, 1875. 

This invention consists in making the conical ring or collar of the 
lower lever or supporting arm of lever corkscrews separate from and 
jointing it to the said lower lever or arm, ins of ma! the ring or 
collar in one piece with the supporting arm as usual, When the handle 
ends of the levers are closed or together for causing the lifting 
lever to withdraw the cork, the lower or supporting arm or lever turns 
about the stat ring” or collar on the top of the bottle, and the 
drawing of the cork is thereby facilitated and there is little risk of 
breaking the bottle by the pressure of the ring or collar. The worm is 

connected to the end of the lifting levor by a jointed eye through which 
the stem of the worm passes, so that the said worm cannot be separated 
from the lever. 

2095. Joints or Pipes, H. H. Murdoch, Staple-inn.—Dated 7th June, 
1875. 


hint 





This invention consists in forming on the ends of each of the pipes a 
flange or rib of rectangular section. Upon each of the said flanges is 
placed a ring of india-rubber, and over the said rings and flanges is 
placed a cast iron confining collar, the edges of —— turn inwards so as 
to take on to the outer sides of the flan The said collars are formed 
in the ends of which are me filled with 
ig or band of india-rubber may be substituted 
for the two. rings above referred to. If preferred, the flanges on the 
pipes may be formed a little in rear of the pi pipe ends, so as to leave on 
two pi) 4 sean Nag to = - short length of t normal diameter of the 

een two fi 


n this part is placed a or band 
Penile rubber, and the bing - L 
aces. Heavy Orpwance, Sir J. Whitworth, Manchester.—Dated 7th Junes 


875. 

R.A to this provisional fication the force of the recoil is 
distributed” throughout the length of the piece from the breech to the 
muzzle, and thence back to the trunnions, instead of its being confined 
only to the part between the breech and the trunnions, as is the case 

with guns of ordinary construction. 
2097. PortaBLe anp Traction Excines, J. McLaren, Ravensthorpe, 

York.— Dated 7th June, 1875. 

The engine is so so arranged as to admit of the free ex 
traction of the boiler. A simple locking gear for the 
described. 


sion and con- 
ore wheels is also 


2098. Stanpinc Ricainc, W. M. Bullivant, Fenchurch-street.—Dated 7th 


June, 1875. 
describes prs oo steel wire rope for 
the lanys ards, — ‘in dead eyes are formed of metal. 
see. tearing H. &. &. Copland, Duke-street, Adelphi.—Dated 7th June, 


This invention relates to the formation of roads, ways, and floors, in 
which wood blocks are superposed upon a bed of conan with or with- 
out the interposition of an asphaltic layer. In the space between each 
course of main blocks are eee blocks or fillets arranged at 
suitable intervals to form a gauge. In making a road or way, these 
intermediate blocks or fillets are Good in position against cac ‘row or 


AG pati 














course of main blocks, ao as to form means Tae 


plaged at the end Re meyer 
al en 80 ere may be a space all 
each main block. Ay pom yd it with 


spaces ma. 
a heated asphaltic mixture, and 
lime, cement, asphaltic, or bituminous 
spaces between the blocks and fillets may 
2100. Appiyinc Perro.teum ror Combustion, RK. Walker, Westminster. 
chambers, Westminster.— Dated 8th June, 1875. 

The ap| lication and use in combination of air, gas, and of petroleum, 
coal-tar, it, and such like, of any convenient hydro. 
carbons in a apray ‘or finely divided condition, and iatroduced by a blast 
of afr, or steam, or both. 

2101. Execrnic Tececrarn, L. M. De Bejar y O'Lavlor, Madrid, and N, 
A. Calvo, London.—Dated 8th June, 1875. 

The object of the invention is to prevent collisions on railways, and 
relates to a system of electric communication from train to , from 
train to signals, or from train to stations, and a in applying ‘to the 
telegraph posts ’ self-actin| cting h are in electric 

with metalli tes fixed near the ‘ale. In a suitable 

part of each ‘cute are placed an electric battery, a telegra) 7 my oy instrument, 
and a box containing a coloured liquid. This ap tus 
wires to rollers, which come in contact with the aforesaid metallic plates, 
The passage of a train past one of the said plates allows an electric current 
to pass to the commutators next in front and behind it, acting w 
them so as to place them in what the inventors call a state of 
On the train reaching the commutator next in front it closes that behind 
it, and opens the next one in advance. Should a second train approach 
the first Dither from the front vr from behind it, as soon as it comes 
opposite to one ot the commutator se pe pre by the first 
train, electric communication is established between wo A dope and 
a signal is given in both by some of the coloured aie oy tn the respective 
boxes ha | lisp d into t t vessels in sight of the drivers or 

By this system the trains themselves give the signals of dan, 
Sook thelr posnage pass ¢ the stations, and indicate their 
from. 


2102. APPLYING MAGNETISM IN THE MANUFACTURE OF ARTICLES OF Foop, 
W. Darlow and H. Fairfax, Strand.—Dated 8th gene, | 1875. 

This invention consists in the internal remedial administration of 
magnetism, and in the application of magnetism to foods, emg tn 
biscuits, breads, sweetmeats, jellies, fats, farinas, starches, ums 
gelatines, lozenges, pees, ’ coughdrops. glues, flour of kinds, oan 
pastes, and other articles of food, in the following manner. The inventor 
take any magnetisable matter mixed in due proportion with and formulated 
in the usual way into the before-named cles, and afterwards 
magnetised by any known method of magnetisatien. ‘They prefer to use 

etic oxide of iron precipitated from the mother liquor either by 
carbonate of ammonia or carbonate of soda, the netic oxide ing 
obtained in a finely divided and pure state capable ating. 
in powders. 
2103. Steam Enornes, H. Hughes, Leicester.—Dated 8th June, 1875. 

This invention relates more ae to that description of engine 
for which letters patent were granted to Henry Hughes, bearing date and 
numbered 3rd, 1874, No. 3787, November 19th, 
1874, No. 3976, , and Fleas Ist, 1875, No. 372, and consiste of an im- 
proved construction and ‘ar t of the cylind pistons, 
whereby the expansive power of the steam is utilised to its. maximum 
extent, and a more effective guide is obtained for the pistons, so as to 
prevent any concussion upon the connecting rods. 

2104. TurasHinc Macu.Nes, W. Spence, Quality-court, 
—Dated 8th June, 1875. 

The thrashing machine apparatus is combined in one machine with the 
conveyer and the draught apparatus, by arranging the conveyer and 
thrashing drum on one side of a central bar and the draught a tus cn 
the other side thereof, the parts for conveying and thrashing the collected 
produce being driven ‘at the respective speeds required by means of suit- 
able gearing trom the shaft or the running weeds. 

2105. Rotary Enoines, J. Simmons, New Cross.—Dated 8th June, 1875. 

This invention has for its object improvements in rotary engines and 
pumps, and relates to the use within a cylinder of a drum-shaped piston 
mounted eccentrically upon a shaft, and to operate in conjunc- 
tion with a sliding piece or stop, working within a groove or recess, 
running along the alban. a vibrating piece or block being interposed 
between the sliding piece or stop, and the eccentric drum-shaped 
in such manner as that a suitably curved face of the said vib piece 
or block shall bear against and follow the varying surface of said 

iston, and thus form a packing piece to prevent the passage of fluid 
sen the sliding piece or stop and the piston. At each side of the 
sliding piece or stop an orifice or orifices is or are formed in the cylinder 
for the admission or emission of fluid. The piston is suitably packed, 
and may be driven in either direction. When using the apparatus as an 
engine, steam is admitted through the groove or recess in which the 
sliding piece or step works, and by passages through the sliding piece or 
stop, and the vibrating piece or block, which latter serves asa valve. In 
this way an expansion valve may be dispensed with. With this arrange- 
ment, by the introduction of a movable piece. engines may be reversed. 
In some cases ordi D valves are used for ission of steam and 
for reversing. Doub! eo amy are formed by dividing the 
cylinder by means of a diaph herwise ferming two chambers 
or cylinders, each provided wi = ‘couentete drum -shaped piston. In 
another arrangement of double-acting engine, two cylinders are placed 
side by side, and their shafts are geared, a compound sliding stop working 
in a recess common to both cylinders being Compound engines 
may be constricted according to this invention, and the apparatus _ 
be used for exha gas and various other purposes. It tabie fen 
some cases to cover the piston with leather or other suitable flexible 
material. In one modification of the engine, the ene hn kk carrics 
a ring or cylinder fer containing the eccentric drum-shape 
2106. Orpwance, H. BE. Newton, Chancery-lane.—Dated 8th i 1875. 

This invention is applicable to both breech- loading and muzzle-] = 

and its in the construction of an elastic breech 
of certain devices for securing the same in the bore at the 
2107. Steam Cars, M. L. B. De Longagne, Brussels.—Dated 8th June, 
‘ 

This invention of imy ts in the construction and arrange- 
ment of the parts of steam cars or vehicles intended to run on tram or 
other railways. According to the said invention the en; , which may 
have either ne or more cylinders, is mounted under vehicle on 4 
frame supported by the axles on which the wheels are so mounted that 
they may — 4 — ry & on rd with — said axles, = 

ment is made for permit axles to turn partially roun 
thelr contre line either horizontally or sertically without straining the 
engine frame. Mechaniv™. is described by which the crank is carried 
past the dead point at starting when one cylinder only is used. The 
wheels or the axles carrying them may be coupled or not. The boiler 
and water tanks are mounted above the bearing frame. The boiler is by 
preference ———— with a smoke consuming furnace, in which is formed 
apparatus for reheating waste steam. An arrangement is also described 
for es the exhaust steam in the feed-water. Mechanism is 
described by which the brakes (which are of peculiar construction) may 
be applied and the steam shut off simultaneously. Instead of a steam 
boiler a reservoir for containing hot water may be used, in which case no 
furnace is required. Rai) guards and brushes are affixed in front of the 
wheels to remove obstructions from the rails. 
2108. Vatves, J. B. Outridge, Catford-bridge.— Dated 8th June, 1875. 

The object of this invention is to provide a means whereby the admis- 
sion of steam into and through supplementary valves, and then through 
a main valve into the cylinder or cylinders of steam cnginee, can 
actuated by the governor through a series of links in connection with 4 

— plate or disc eocentrically fitted on or to some moving part 

e e. 

2109. Cutornine, A. Hasenclever, Stolberg, Prussia.—Dated 9th June, 


1875. 

According to this invention, in lieu of Deacon's method of decomposing 
by direct contact with blue vitriol the gases developed by the decomposi- 
tion of alkaline chlorides, the sulphuric acid and other impurities are 
previously removed from such gases b; ing them, in contact with 
acid or water containing chlorine, or with lime, clay and ether substances, 
and the resulting purified hydrochloric acid is then treated for the separa- 
tion of the chlorine and hydrogen. 

S220, 8 sere Carps, J. De Montoison, Manchester.—Dated 9th June, 


aunties to this invention old cards are immersed in diluted acid 
until the iron or steel dents are dissolved, salts of iron being thereby ob- 
tained. A mixture of sulphuric, muriatic, and acetic acid is employed. 
Sour beer or yeast is used. The caoutchouc and cloth are recovered. 
2111. Furnaces, R. 7. Gibson, Leyton, and D. W. Forbes, Blackwall.—Dated 
9th June, 1875, 
This invention r relates in the First place to an op me construction of 
d fire bar d ofa shaf' . oa a number of 
discs. Secondly, to ‘the binati th d fire bars, as above 
described, of for icating to such compound bars 4 
rotative or intermittently rotative motion. 
2112. Ammonia anv CuLoripe or Ammonium, H. Kenyon, Warrington.— 
Da 


ted 9th June, 1875. 
The features of novelty in this invention consist in taking hing eine 

rin ding and croft ture, and 

then submitting the same to distillation in a cov t cake pot, thereby 


e remainder closel with a 
wen Bg the —s of the 











ger, 
there- 











Chancery-lane. 





siat, 














flux and adding carbon thereto, 


pay mpe I ammonia which can be collected in the ordinary manner ; 
or in subliming the same flux without carbon, and so obtaining chloride 
of ammenium, ° 
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2133. SritcHina Macuixes, W. Campion, Sneinton, Nottingham.—Dated 
9th June, 1875. 
tor employs a straight needle bolt capable of adjustment ver- 
Pra yo | rises = falls the bolt and its bearing bracket by means of 
toothed wheels and a cam, 








PrivaTeE BILts.—The number of bills deposited for next session 
is 266, being four in excess of last session. The largest number 
back to 1849 was 633 in 1866, and the smallest number, 147 in 
1849, which was shortly after the great panic of 1847. The Metro- 
politan and Brighton Railway Bill has been duly lodged. The 
‘+ General List ” will be ready this (Friday) afternoon. 


SourH KeNsINGTON MusguM.—Visitors during the week ending 
Dec. 18th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8127 ; mercantile marine and other 
collections, 828. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 4 p.m., Museum 1451; mercantile 
marine and other collections, 46. Total, 10,452. Average of 
corresponding week in former years, 9111. Total, from the 
opening of the Museum, 14,720,838. Patent Office Museum, 
4466, Total number since the opening of the Museum, free daily, 
(12th May, 1858), 3,316,667. 

EARLE’s SHIPBUILDING CompaNny.—The directors of this company 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


In actual transactions the Birmingham market was to-day— 
Thursday—without striking features ; but the outleok was declared 
to be not altogether discouraging. On the whole, traders seem to 
be prepared to await with composure the lot which may be in store 
for them so soon as the Christmas stock-taking being over, new 
business must be done. The Cookley Company have recently 
declared a reduction of £1 in their high-class charcoal shvets ; but 
Messrs. Baldwin and the Hope Company both quote £23, and report 
themselves busy at this figure. 

Ironstone of an excellent quality, the uce of the Warwick- 
shire mines, was freely offered to-day at 19s. a ton ; and good pur- 
o—- might have been made at less. But sales were not largely 
made. 

Much is being said about a rumour relating to the ‘alterations ” 
to follow upon the decease of a partner in an old-established and 
well-known South Staffordshire ironmaking concern. No names are 
mentioned, and all allusions are in invendo, There should, how- 
ever, be no secret that the death of the late Mr. John Perks, as a 

ber of the firm of Messrs. G. B. Thorneycroft and Co., justasthe 





are unable to declare any dividend for the past year, presu 
it would appear, because of losses incurred in connection with the 
Bessemer. The directors state that although a profit is shown 
on the year’s working, subject to the realisation of the amount 
fncluded in the suspense account, which might have been appropri- 
ated for dividend, yet, taking into consideration the unexpected 
collapse of the Bessemer Saloon Steamboat Company, Limited, 
against which the company have still a large balance outstanding, 
they feel that they cannot recommend any dividend for the past 
year. The balance referred to is only £4861 11s. 5d. 


CHRISTMAS DiARIES.—We have received a set of Messra. Letts’ 
useful diaries. They are of sizes adapted to all pu , from the 
small pocket-book to the large ‘‘ rough” diary for the office table. 
They are well got up, and contain much useful information. Mr. 
Punch has also been kind enough to favour his brethren of the 

ress with copies of his inestimable Pocket-book. The season 
without the Pocket-book would be shorn of one of its great attrac- 
tions. The matter is good, and so are the illustrations, among 
which is commemorated the Vanguard catastrophe. Two horror- 
struck captains of the sea meet in colliding kettle and pot, while 
in the depths beneath are seen remains of other cracked and 
broken hardware. The Pocket-book would be “‘a pretty present ” 
for a Lord of the Admiralty at this cheerful season. 


ENGINEERING AT THE CRYSTAL Patace.—The winter term, 
1875, of the School of Practical Engineering, came to a close on 
Saturday last, in the south tower of the Crystal Palace. The 
examiners were—Messrs. W. Wilson, M. Inst. C.E., and W 
Anderson, M. Inst. C.F Francis Galton, Esq., M.A., F.R.S., 
vice-president of the Royal Geographical Society, took the chair 
in the Lecture Hall, after the students’ work had been examined, 
and presented the certificates awarded. Thirty students had 
obtained a sufficient number of marks for lecture questions to 
entitle them to go in for examination upon the subject of 
“‘Materials and their Manufacture.” Thirteen of these were 
awarded certificates, the three highest being—A. Marshall, with 
199 marks; H. E. Read, with 196; and ‘A.B. Black. The work 
of twelve students in the drawing-office, eleven in the pattern 
shop, and nine in the fitting-shop, was inspected by the examiners, 
and certificates awarded to these students. In drawing, F. 8. 
Richardson, L. Wilson, and E. R. Royston, stood in the order 
iven. For the pattern shop and foundry the names stood :—A. 
Keeli , W. James, and L. Ewing. 1n the fitting shop :—H. E. 
Read, H. Fenoulhet, and 8. Firth. Honours were also conferred 
in.the two divisions of the civil engineering section, three equal at 
the head of the list, for general surveying and the preparations of 
plans, &c., for Parliament, to W. J. Beau, A. Brook, and H. F. 
Gay; seven other certificates were awarded in this division. Four 
certificates were awarded to H. J. Saunders, F. Fitz-herbert, H. 
Edwards, and G. E Boken: m, for merit in the calculation of 
strains and the preparation of ¢«neral and working plans, specifi- 
cations, and estimates of a railway and dock. The examiners in 
their repert stated that the result of their inspection of work done, 
and their examination of the school, had been very satisfactory, 
and that the pro made by the students was highly creditable 
to Mr. Wilson, the principal, to his son, who had charge of the 
civil ~ department, and to the superintendents of other 
departments. Interesting addresses, appropriate to the occasion, 
were delivered by Mr. Galton, the chairman of the meeting, and 
others. 

THE SHAH.—Her Majesty's ship Shah, 26, iron-screw frigate 
ciusel with wood, got under way from Spithead on Thursday 
morning for the long delayed official trial of her machinery on the 
measured mile, The engines are horizontal return connecting-rod 
surface condensers, and the cylinders are 116}in. in diameter, with 
a stroke of 4ft. The ship is propelled by one of Hirsch’s screws. 
The ship was in command of Capt. Waddilove, of the Stea m 
Reserve, and the engines were worked under the superintendence 
of Chief Engineer Brooker, of the Steam Reserve, and Mr. E. 
Newman, of the Factory Department. Mr. Moberly and Mr. Rich 
representing the interests of Messrs. Eastons and Anderson, who 
have taken over the business of the makers. Mr. James Wright, 
Engineer-in-Chief at the Admiralty, and M. Sollier, the director of 
the School of Naval Architecture at Cherbourg, were also present 
at the trial, The ship was trimmed with 70 tons of iron pigs, 
disposed on each side on the upper deck to make up for the 
diference of weights on board, and so bring her down to the same 
draught as on the former trial—viz., 21ft. 7in. forward, and 25ft. 
Zin. aft. The safety valve was loaded to 32 1b , and the following 
are the data of the six runs upon ‘the mile with and against the 
tide, under full power :--The pressure of steam in the boilers was 
295 1b., and the vacuum in the condensers 27in. forward, and 
26°41 aft. The highest mean of revolutions per mile was 67779, 
the mean per minute 66°08, and the mean per mile 245°66. The 
mean pressure of steam in the cylinders was 19°941. The results 
of the runs were :-- First mile, 16°744 knots, with 67°50 revolutions ; 
second mile, 16°143 knots, with 67°79 revolutions; third mile, 
16 901 knots, with 66°76 revolutions; fourth mile, 15°385 knots, 
with 65°38 revolutions ; fifth mile, 16°981 knots, with 65°09 revolu- 
tions; sixth mi'e, 14°876 knots, with 63°96 revolutions. The 
mean was thus 16°258 knots an hour, and the mean number of 
revolutions per minute 66°08. The mean horse power developed 
was 6868°87, which, though exhibiting a great improvement upon 
the results of the trial in May, was not completely satisfactory. 
The speed realised, on the other hand, was pre-eminently so. 
The great difficuity with the engines has been to prevent the metal 
running out of the bearings when driven at a high rate of speed. 
The brasses on Thursday were new; and although the precaution 
was taken to gradually work up the steam by preliminary canters 
up and down the Solent, the bearings became so injuriously heated 
that it was deemed necessary to keep a couple of 23in. hoses 
constantly playing upon the heads of the conducting rods. At the 
conclusion of the full-power trial, four rans were made under half- 
boiler power, with the following results :—The pressure in the five 
boilers was 31 Ib.; the vacunm in the condensers was 27°81 forward 
and 27°12 aft.; and the mean pressure in the cylinders 12°212. 
The highest mean of revolutions per mile was 51°61, the mean per 
minute 50°47, and the mean per mile 238°25. The indicated horse 
power realised was 3212°83, and the speed attained 12-928 knots. 
Here, again, the was regarded as satisfactory. The i 
Were stopped in 42sec. under full power, and in 18sec. under haif- 
boiler pewer ; being stopped, they were started astern in 28sec. 
pe : nom and going astern, they were started ahead in 14sec. 
and 1lsee, 








expiration of the period of partnership had arrived, has made it neces- 
sary for negotiations to be conducted as to the future of the con- 
cern with Mr. Perks’ trustees, and those negotiations are still in 

rogress. All that can be definitely stated at present is, that the 
ease of the London warehouse of the firm in Thames-street baving 
also expired, and the proposed new terms of tenancy being very 
high, arrangements have been made for continuing the London 
business on the old premises till June, when, if it should be thought 
well to continue the metropolitan business, new premises will be 





All quotations for coalare firmer than they were a week ago, and 
the supply has not increased. If severe weather should set in, it 
is almost certain that further advances will be declared alike for 
manufacturing and for household qualities. 

It has been made known that certain of the collieries in the 
Dudley or thick coal district have, since the recent advance in 
wages was granted, notified to leading colliery owners that tLey 
must further increase the price of coal, so that 6d. a day more 
may be given to the miners than they now receive. They do not 
wish, they add, to break from the Birmingham agreement. 

There has been a private consultation at the Mines Drainage 
Office, at Wolverhampton, between a deputation of ironmasters 
and a deputation of ironworkers upon the subject of the proposed 
reconstruction of the Iron Trade Conciliation Board for South 
Staffordshire. Mr. Hunt, the chairman of the Ironmasters’ 
Association, and Mr. James Capper, the official local representa- 
tive of the Ironworkers’ Union, were amongst the representatives 
of either side. The masters sought the views of the men as a body, 
and these Mr. Capper and the other members of the operatives’ 
deputation gave as they had learned them in their recent inquiries 
throughout the different ironmaking localities. 

After a full and friendly discussion it was promised by the em- 
ag es that a scheme for the reconstruction of the board shall 

drawn up by Mr. Daniel Jones, secretary to the ironmasters, 
and be submitted to Mr. Capper, for the ironworkers, with a view 
to its complete discussion by the men at a meeting tv be convened 
for the purpose. 

The proprietors of mills and forges are expressing their satisfac- 
tion at the efforts which the leaders of the industry are taking 
with a view to the resuscitation of the Conciliation Board for the 
adjusting of wages questions without the necessity for a resort to 
strikes and lock-outs. How far, however, those efforts will be 
successful will depend, it was thought, more upon the ability of 
the employers to suggest a method for carrying on peaceful 
negotiations, and arriving at practical issues which shall make 
non-unionists as well as unionists parties alike to the negotiations 
and tothe ultimate agreements. The secretary of the Ironmasters’ 
Association informs me that he has a method by which, in his 
view, this result can be attained; and he has done me the 
favour to sketch its leading features. With the warmest possible 
wishes for his success, I am unable to conclude that the strong 
unionist sentiment pervading the minds and actions of unionist 
ironworkers will permit such a result. There is a wider gulf 
between unionist and non-unionist operatives, when such ques- 
tions as wages have to be adjusted, than very many people are 


— to believe. 

e market is praising in unqualified terms the liberality of 
Messrs. Morewood and Co., of Ettingshall Ironworks, near Wolver- 
hampton, who have voluntarily come forward, as iron consumers, 
and offered to contribute £1 a week for thirty weeks to assist in 
keeping goiag and restoring those pumping engines whose activity 
is said to be imperative if the Bilston district is not to be drowned 
out. How far, however, Messrs. Morewood’s example will be 
followed is not clear. Every one hopes that others will subscribe; 
but there is less manifestation of practical sympathy than would 
be shown if men could be induced to believe that the cry of 
“* wolf” is as serious as those who use it mean it to be. At the 
same time I have reason to conclude that though all should not be 
done that is desired, yet that enough will be effected to prevent a 
catastrophe. 

Much satisfaction is being expressed in this district at the forma- 
tion of the British Iron Trade Association, the more so as certain 
merchants in this district find the inquiries of some of the conti- 
nental markets increasing in proportion to the ease in makers’ 
——-, here, notwithstanding the high rate of prevailing tariffs. 

reater facilities for trading with such markets are believed to be 
one of the chief results of the association ; and, though this district 
is not so largely affected by the foreign demand for iron as some 
others, yet it is thought that the new organisation will be 
strengthened in an important degree by South Staffordshire iron- 
masters. 

_A topic much discussed by the iron and coalmasters of this 
district just now relates tothe proceedings in the Court of Chan- 
cery inve John Bagnall and Sons, Limited v. Carlton and others. 
The question is one of considerable interest to this neighbourhood, 
and the facts have fully come out before Vice-Chancellor Bacon. 
The case for the _—— was that £85,000 had beer appro- 
priated gst the defendants, James Carlton, Albert Grant, 
Jehn Richardson, and Charles Fletcher Richardson; and that 
£19,000 had been paid to Joseph Nayler and William Sutton 
Nayler, and £1500 to W. Henry Duignan Lauriston, Winterbotham 
Lewis, and Rayner Blount Lewis. Debentures for these sums, it 
was alleged, had been given, and being obtained by persons who 
were in a fiduciary relation to the company, constitnted a 
fraud upon it for which they were entitled to relief. All that 
was now asked for the plaintiffs was that the property might be 
a in mediountil the hearing of the cause. The Vice-Chancellor, in 
delivering judgment, said that the question arose whether the plain- 
tiffs had mn deceived, but that it could not be decided until the 
hearing of the cause. No harm could be done - restraining the 
defendants from parting with or disposing of these debentures, 
and he should grant the injunction noted. As Carlton had, however, 
made an affadavit that he had already sold his debentures, the 
injunction, being useless against him, would not issue. 

The directors of the Sicker Safe and Strong Room Company, 
Limited, Birmingham, on Tuesday declared an interim dividend of 
£10 per cent. per annum for the half-year ending November 30th, 
payable on the 15th of January next, and resolved that in antici- 
pation of the company taking possession of the new works at Soho, 
and the consequent extension of their business, the remainder of 
the 6500 shares, offered in the original prospectus, be issued at par, 
and that preference in alistmens be given to existing shareholders. 

At an extraordin: general meeting of the proprietary of the 
Birmingham Gaslight and Coke Company, on Tuesday, it was 





resolved to wind up the company by voluntary liquidation, the 
whole of the directors being appointed liquidators. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Ir is very difficult to give a reliable report of the iron trade of 
this district just at present, as the business doing is really confined 
to the most limited proportions, and the i quoted are not based 
on any actual transactions. In nearly all descriptions of pig iron 
higher figures have been quoted during the past week, but as there 
has been little or no buying these can only be considered as 
nominal. Neither buyers nor sellers exhibit any disposition to do 
business until after the turn of the new year, when trade will be 
more settled; and although there was a tolerably good attendance 
at the Manchester weekly meeting on Tuesday, very little was 
done. Middlesbrough iron delivered in this district is nominally 
quoted at 60s. per ton, and some special brands at 61s. 6d. per ton 
with about 1s. and 1s. 6d. per ton less for forge, and Lin: e 
makes, as high as 66s, for foundry, and about 66s. 6d. per ton for 
forge qualities. Lancashire iron is not changed in but 
pon a do not cais to quote at p tor to cx t themselves 
largely for the future, as they are already sufficiently well sold to 
cover their limited production over the next three months, and they 
are looking forward toa tolerably good business next spring. In 
manf iron there has been rather more doing, and prices 
are decidedly stiffer. In some ae sone have been advanced 
from 2s. 6d. to 5s. per ton, and Lancashire bars delivered in this 
district are now quoted at about £8 ton, Middlesbrough at 
£7 17s. 6d., and other descriptions of finished iron in —. 

There is not as yet any general activity amongst the iron 
establishments in this district, and next week the works generally 
will be stopped for the holidays. ——— ng’ , loom maker 
are the only firms that are at present well employed, and this is 
not expected will last very long. 

In the coal trade the tional mild of the weather hascaused 
rather a lull in the demand, but as most of the large colliery - 
prietors are considerably in arrear with their deliveries, this has had 
no material effect so far as prices are concerned, and these are 
generally maintained at the full rates ruling at the commence- 
ment of the month. In the Manchester district there are in some 
quarters complaints of slackness with a little irregularity in prices, 
but so far as the leading firms are concerned late quota- 
tions are fully maintained for all descriptions of coal 
suitable for house purposes, but for burgy and slack 
the demand is only very moderate, and coke continues a complete 
drug in the market. In the West Lancashire district colliery pro- 
prietors continue very busy in best coal, which is firm at late rates, 
and as many of the large firms are very much in arrear with their 
deliveries, new customers have not unfrequently oe a little 
above the list prices to secure supplies. There is, however, 
no material alteration upon the quotations last given, nor is 
there any indication of an upward movement at the end of the 
month which had been talked about in some quarters. For gas 
coal there is a very firm inquiry at full prices. : 

In the shipping trade there has been rather more doing, and 
buyers exhibit a little more disposition to pay the full rates, but the 
ro demanded by colliery proprietors are still very difficult 
to obtain. 

A conference of the Board of Conciliation appointed by the 
colliers in the Ashton, Dukinfield, Hyde, Denton, Horton, 
Bardsley, and Bradford districts with the committee of the colliery 
proprietors in the above neighbourhoods, was held on Tuesday at 
the Clarence Hotel, Manchester. The two questions discussed 
were, the payment of wages weekly instead of fortnightly, and an 
application for an advance equal to 74 per cent In the first case 
the colliery proprietors contended that there was no real grievance 
of which the men could complain, and the application for an 
advance was met by a definite refusal, on the ground that the 
present condition of the coal trade did not warrant any higher 
wages being paid. On the part of the men it was urged that 
no final decision should be come to until there was a further 
consultation with the miners, and this it was arranged should take 
place next week at a meeting of the men tobe heldin the Miners 
Chambers, Ashton. ; 

At a meeting of the Manchester Geological Society, held on 
Tuesday, Mr. Joseph Dickinson, inspector of mines for this district, 
read a paper on the measuring of airin mines. The chief question 
raised in the paper, and the discussion which followed, was as to 
the relative value of the windmill type of anemometers and the 
Dickinson instrument in measuring the intake of air in mines, It 
was generally urged that the windmill t of instruments was 
very unreliable in intermittent currents, and this was a matter which 
Mr. Dickinson commended to the special consideration of colliery 
proprietors. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE week has not been productive of any trade matter of 
interest either in respect of the demand or prices. Most of the 
ironworks are just now running full time in order te clear order 
books prior to the holidays, which will commence on Friday 
afternoon. In Derbyshire I notice there is a tolerably large 
number of furnaces blowing at the principal establishments where 
foundry work is done on an extensive e. At the Sheepbridge 
Works, near Chesterfield, four furnaces are in blast, at Clay-cross 
the majority of them are blowing, and at Stanton two, Iam informed, 
are in operation. The Staveley Works are, of course, doing what 
may in these times be characterised as an exceptionally 
good business all round, the furnaces being chiefly util in pro- 
viding pig for the foundry. The Parkgate Company, near 
Masboro’ Lave again put a furnace or two in, and are this week 
running a fair proportion of their mill machinery. At Thorncliffe 
and Elsecar Works the furnaces are kept going, ially on native 
and partly on Northamptonshire and Linco ores. The 
Thorncliffe establishment enjoys almost a complete monopoly of 
the little remaining iron deposits in that agg Bian the 
mines of Earl Fitzwilliam, from which the Messrs, Dawes—of 
Milton and Elsecar—derive good supplies. At Sheffield the Atlas 
furnaces are to a considerable extent used for making spiegeleisen, 
which, if I am rightly informed, meets with a good demand 
for Bessemer purposes. Some of the blast furnaces at other local 
works are at present idle. Pig iron remains in tolerably steady 
request allround, although foundry numbers have the readiest sale. 
Local are unchanged. Hematite pigs are well upheld at the 
undermentioned quotations : Millom Bessemer No. 1, 80s.; No. 2, 
77s. 6d.; and No. 3, 75s; ordinai No. 3, 72s. 6d.; . No. 
4, 71s. 6d.; No. 5, 71s. 6d.; mottled ;and white, 80s. on the 
usual four months’ terms, or with 2} off for cash. Maryport hema- 
tite No. 3, 72s. 6d.; No. 4, 72s. 6d.; No. 5, mottled and white, 72s. 
6d.; Bessemer No. 1, 80s.; No. 2, 77s. 6d.; and No. 3, 75s. per ton, 
less 24 for cash. In finished and merchant iron generally there is 
no change whatever to note, common bars being quoted at £8 and 
even under, at which figure there can, of vourse, be no profit for 
the competitive markets ; fair medium bars at £9 to £10, good at 
£11 10s., and best ordinary £12. Low Moor and Bowling are still 
£21 10s. Hoops are in rather better request at one or two establish- 
ments, the average price being £11 10s. to £12 per ton. The cast 
steel industry grows worse weekly, and is likely, from what I have 
heard, to be almost wholly paralysed. In at least one important 
instance a number of the men have this week been informed that 
their services will not be required after Friday, when work will 
cease for the year, and various propositions for more economical 
working have been enunciated, and will come into operation when 








operations are resumed in the new year. 
The armour-plate departments continue well engaged, as I have 
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several times stated of late, and are likely to remain so for a long 
period hence. A communication from Chatham says that “‘ great 
supplies of plates are arriving from Sheffield, the plates being ten 
to twelve tons each ; they are drawn from the station to the yard 
by means of a — traction engine. It is expected that 500 
or 600 tons of these — will be sent to Chatham during the 
next few weeks.” Much of the work, however, is on account of 
foreign Governments. A London correspondent of the Birmingham 
Post says, “‘ The extravagant expenditure on armour-plate is now 
so great that unless something can be done to reduce it, or the 
increased, it will drain all the blood out of the 
, and a fleet of a dozen vessels or so 
The mischief is intensified by the 
of armour-plate rolling is a complete voy 

hands of two Sheffield firms, and I believe that £70 an 
per ton have been paid for plates for the Inflexible. The 
Government dare not commit themselves to a manufactory of 
their own, The cost of the plant would be too great, end Parlia- 
ment has steadily set its face against dockyard manufactories. 
Moreover, if the manufacture of armour-plates should be com- 


m the probability is that in a few years they would be 
su * "The correspondent is correct as to the trade 
being a monopoly in the hands of the two local firms, but I believe 


the price he names is at least 20 to 25 per cent. in excess of that 
actually paid by the Government. 

The annual meeting of the members of the South Yorkshire and 
North ire Coalowners’ Association (Limited) was held at 
Sheffield on Monday last and a a report was tendered. 
The coal trade is , especially in household qualities. Steam 
coal is not so much inquired for, now that the holidays are so near 
at hand. At Manvers Main and other pits in South Yorkshire the 
ininers have had differences with the owners on the question of 
additional payment for wedging instead of blasting—a practice which 
is by common consent abandoned, that is whilst the men are down 
in the workings. In stone drifts it must still be used— but the miners 
ought even then to be out. The inquest as to the cause of the 
Swaithe Main explosion has now been > until January 
13th, after a daily sitting up to a quantity of valuable 
practical evidence has been given. For instance, Mr. Beevor’s 
manager of the — Colliery said there was no really safe lamp 
oe invented; any ip would explode if the gas were dense. He 

ad known an explosion caused by a sudden rush of gas to the 
ventilating furnace—an explosion which caused great damage and 
killed a number of horses, but luckily did not kill the only man 
who happened to be in the workingsat the time. On Tuesday Mr. 
Miller, of the Stafford Main Colliery, said that in the No. 2 rise 
board there is a goaf of 12 acres in extent. Some of the props 
supporting the roof of this goaf had been removed, so that there 
was a great fall, which liberated Ae gremang of gas. This had either 
exploded at a broken lamp or gone off at a perfect lamp. 
Mr. Wilson, of the Oaks Colliery, confirmed this, but was further 
of opinion that there was also a second explosion in the Northslant 


r cent. in the wages of elite and millmen ; but a meeting is 
Tike} ly to be held within the next few days. In other respects the 
wages question is still. 


Ludworth Colliery has been temporarily closed because Mr. 
Bell, the mines’ inspector, has condemned the shaft as dangerous. 
In the general condition of the coal trade there is no change. 
Prices remain pretty stationary. Good coke is sold at 12s. to 13s 
ton, and qualities at lls. A rather firmer tone has 
eum t+ within the past few days in this branch of the 
noth, ail Guibats ave Ahdidiincl 40 ante cme 40' dunn the 
quotations that ruled a fortnight ago. Households are very firm, 
but manuf: ing coals are still a drug, and coalowners declare 
that they are a source of loss as well as of trouble. 
Shipbuilding has undergone a slight improvement, but it is still 
far from brisk. The yard of Richardson, Duck, and Company, at 





sively. As regards the make of steel, up to a few davs th 
largest steel rail in the world had been turned out at Ebbw Vale, 
This was 89ft. Dowlais has now eclipsed this by turning one out 
at 105ft., and another at 107ft. The make of pig at the steel 
department last month was verging upon 3000tons. The company 
are despatching rails to Matanzas, and also making for India, 

In the coal trade there was a slightly improved tone noticeable 
during the last few days, and buyers were more free in purchases 
of the best steam coal. It is now tolerably certain that with the 
settlement of trade disputes by the arrangement of a basis which 
shall govern w: in future, a decided improvement in the coal 
trade of South Wales is certain. The men are signing the agvae- 
ment binding them to this course freely, and the delegates are 
strongly pressing the laggards to do likewise. By the arrangement 





South Stockton, has considerably less than the usual number of 
hands employed, and the same remark applies to the yard of 
Pearse Company, and the shipbuilding establishments at 
Hartlepool. Engineers, again, are tolerably busy, especially those 
who are engaged in the manufacture of locomotives. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


My last report spoke of a somewhat slacker feeling in the iron 
market, and the figures quoted showed a gradual and steady decline 
during the week, though the aggregate decrease was not very large. 
This week the process has been exactly reversed, the prices recover- 
ing day by day, and holders seeking the highest rates. The busi- 
ness done has not been very extensive; indeed, on foreign account 
the inquiry has, to some extent, fullen off. Neither can it be said 
that home buyers have been very anxious to purchase, there being 


apparently a disposition to do just as little as possible until after 
e holidays. Friday the warrant market opened quietly and 
a moderate number of transactions took place at from dos. 3d. to 


62s. 6d. The opening on Monday was animated at a rise of 9d. 
A fair business was done, and in the course of the afternoon 
another improvement occurred in the prices, which rose to 63s. and 
63s. 34. , and 63s. 6d. one month. On Tuesday the market 
was firm throughout without any alteration on the previous day’s 
rates, Wednesday, large business done from 63s. ba. cash, end 
fixed, closing sellers over buyers 63s. 6d.; strong market. 
ursday, large business done; opened, 63s. 9d. cash; closed, 
buyers, 63s. 104d. cash, sellers 64s, Malleableiron manufacturers 
advanced 10s, per ton. 

The —- makers’ brands are firm in price, the quotations 
being as follows:—G.m.b., at Glasgow, No. 1, 64s. 6d: No. 3, 
63s.; Gartsherrie, No. 1, 74s.; No. 3, 05s. 6d.; Coltness, No. 1, 
77s. 6d.; No. 3, 66s. 6d.; Summerlee, No. 1, 70s.; No. 3, 64s.; 
Langlean, No. 1, 73s.; No. 3, 65s.; Carnbroe, No. 1, 67s. 6d. ; 





level. Neither gentlemen believe in the theory of the accident 
having been caused by a shot. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ANOTHER decided improvement has occurred in the pig iron 
trade since the date my last report. Prices were firmer on 
*Change at Middlesbrough this week, and 51s. per ton was paid 
for No. 3, which is an advance of 1s. per ton on the prices current 
last week. Speculators are still groping their way to conclusions 
that are not at all so obvious as they could wish, but I find that 
very few are disposed to buy largely at any advance on the quotations 
now ruling. There is a thought that prices have about reached their 
lowest point, but the best authorities are di to believe that 
prices will neither advance nor decline materially for some time to 
come. Under these circumstances, merchants are disposed to buy 
rather sparingly, and the trade is limited for the most part to the 
supply of the most pressing requirements of foreign consumers ; 
there is a large shipping trade going on to the ports of Belgium, 
Germany, France, and Holland. <A considerable quantity of iron 
is also being sent from Cleveland to the Midlands, but local con- 
sumption remains without material change. 

A e pig iron maker with whom I was conversing the other | 
day told me that if pricesdo not fall below 50s. for No. 3, there 
is no reason why its production should not be attended with a fair 
profit, especially in view of the reductions now expected in the 
cost of raw materials. Atthe same time he did not think that an 
improvement in prices of any importance was likely to take place, 
pm favour of this view he pointed to the large number of blast 
furnaces now lying inactive that would be blown in immediately a 
revival became manifest, and so check any upward movement of 
prices. Nearly vty | furnaces are now out of blast; some of these 
will never be relit, but others are just waiting for the turn of the 
tide. Within the next few weeks, also, several new furnaces will 
be put into operation. 

I am informed that the attempt that was made some time last 

ear to form a blast furnacemen’s union in the North of England 
a resulted in couplete failure. The promoters even went so far 
as to get the rules of the new union, which was largely a secession 
from the association of Amalgamated Ironworkers, printed and 
certified, and the union led a precarious existence for some months, 
but the stoppage of the blast furnaces belonging to the West Har- 
tlepool Iron Company was the means of giving it its death blow, as 
the contributions fell from that date almost to zero. 

Much depression continues to brood overthe finishediron trade. In 
Stockton and Middlesbrough Relief Committees are busily employed 
in ministering to the wants of the unemployed. The extensive 
finished ironworks of Bolckow, Vaughan, and Company still remain 
idle. The Erimus Ironworks are inoperative, and very little is 
being done at the Imperial Ironworks, or the works of 
Gilkes, and Company. The Britannia Ironworks at Middlesbrough 
are fortunate in on secured another order which will keep them 
in full swing into January. The works of Jones Brothers have 
found partial — ent, and the pe ae Works of Fox, Head, 
and Company, which make a specialité of plates, are in full opera- 
tion. Altogether it is thought that the outlook is a little better in 
the Middlesbrough district, and hopes are entertained that after the 
w question has been settled by the Board of Arbitration, work 
will be found for the great majority of the unemployed. In the 
neighbourhood of Stockton, the North Yorkshire Ironworks and 
the works of the Stockton Rail Mill Company are still idle. The 
Stockton Malleable Iron Company are working on a restricted 
scale, and at the Westbourne Ironworks about two-thirds of the fur- 
naces are operative. The other works are doing a pretty steady 
business. 

In the mineral traffic receipts of the North-Eastern Railway for 
the week ending December 18th there is a decrease of £4534 as 
compared with the corresponding week of last a4 

The Cleveland miners have proposed to submit to arbitration 
the claim of the mine-owners for a reduction of 2d. per cent. in the 
present tonnage rates. This will represent a reduction of about 
12 per cent. 

The arrangements for the Durham coal trade arbitration are 
now all but concluded. It is expected to come on about the second 
week in January. There will be three distinct arbitrations —first 
that of the miners ; next, that of the cokemen ; and next that of 
the mechanics. It is hardly —— that the SS can 
be concluded within a week. he owners have d to furnish 
the men with a copy of their case, at least ten days before the 





arbitration willfbegin. The arl itration on the claim for a 20 per cent. 
reduction in the North-Cumberland coal trade commenced at 
Newcastle on Tuesday of this week, and is expected to finish this 
week. The award may be expected in the first week of January. 
No action has yet been taken by the Arbitration Board in the manu- 


| 64s. 6d.; No. 3, 63s. 
| ditto, 


opkins, | 





factured iron trade concerning the proposed reduction of fifteen 


No. 3, 64s.; Monkland, No. 1, 643, 6d.; No, 3, 63s ; Clyde, 
No. 1, 65s.; No. 3, 63s. 6d.; Govan, at Broomielaw, No. 1, 


| 65s.; No. 3, 63s. 6d.; Calder, at Port Dundas, No. 1, 75s, ; 


No. 3, 64s.; Glengarnock, at .! No. 1,,70s.; No. 3, 65s.; 
Eglinton, No. 1, 64s. 6d.; No. 3, 63s. 6d.; Dalmellington, No. 1, 
6d.; Carron, at Grangemouth, No. 1, 65s.; 
ially selected, 70s. ; Shotts, at Leith, No. 1, 72s. 6d.; 
No. 3, ; Kinneil, at Boness, No. 1, 65s.; No. 3, 62s. 

The shipments of pig iron from Scotch ports for the week ending 


| 18th inst. amounted to 8156 tons, being 832 more than in the corre- 


sponding week of 1874, but yet below the average of the past few 
months. The imports of Middlesbrough pigs at Grangemouth for 
the week were tons, showing the very large increase of 3690 as 
compared with those of the corresponding week of last year. As 
yet little improvement is visible in the malleable trade, and the 
demand for manufactured iron generally is but weak. In a few 
departments however, trade is more active. The numerous water- 
works extensions either in progress or in contemplation in Scotland 
and abroad have kept pipe founders remarkably busy, and on 
account of an accession of orders in the shipbuilding trade, the 
demand for plates has grown quite brisk. 

The movement of “4 towards our seaports for shipment as well 
as to the home markets appeared to have been considerably heavier 
this week, so far as the West of Scotland is concerned. There is, 
however, no change in prices, which have remained the same over 
a series of weeks. In most of the mining districts the past and 
present weeks have seen large additions made to the output, and 
this circumstance is explained chiefly by the fact that the colliers 
have been working hard to acquire funds requisite for the 
Christmas festivities. In the eastern mining counties the trade 
has no other features—except that the shipping inquiry is slack— 
a necessity, it may be said, of the season of the year. 

Sir John Hawkshaw, C.E., arrived in Glasgow on Saturday 
evening last. During Sunday the eminent engimeer was the guest 
of the hon. Lord Provost Beim. It 1s hardly necessary to repeat 
that Sir John is the Royal Commissioner appointed to inquire into 
the position of the Clyde and its tributaries, and to suggest means 
for their purification. Evidence was taken by the commissioner 
several months ago, a great deal of which was, however, of little 
value. The attendance of witnesses being purely voluntary, a 








majority of those who come forward were not at all persons from 
whose knowledge, experience, or infil , any sible plan 
was to be expected to proceed. I remember quite well 
that this was much talked of, and invariably with 


regret, in Glasgow at the time. The only consolation 
we have is that Sir John Hawkshaw will probably after all be 
guided more by his own opinions than by that of others. 
During his present visit he has been actively engaged supplement- 
ing the iivonelion he previously obtained, and if, when his 
report is presented, it should be found to contain a scheme which 
is practicable and effective, the labours of Sir John Hawkshaw will 
in all likelihood lead to the purification of other rivers besides the 
Clyde. 

The Postmaster-General has consented to the erection of a line 
of telegraph along the Wigtownshire Railway, and it is expected to 
be finished in a month or two, along with the company’s line of 


| tramways between Garlieston Harbour and the reilway station. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Mucu regret has been expressed in the Cardiff, Merthyr, and 
Pontypridd districts by the official announcement that the 
Glamorganshire Canal scheme has been abandoned. The pro- 
moters had made preliminary arrangements for going to Parlia- 
ment for powers, but the monied men at Cardiff were understood 
to be soo to it thatit was withdrawn. The question is now, 
what will be done with the canal? The popular rejoinder is, 
convert it into a railway; but a weighty epealien in Parliament 
would be certain, and the chances of success would certainly be 
slight unless one of the large companies bought the Brecon and 
Merthyr line, and linked it, say, to the Midland district. One 
suggestion has the merit at least of novelty. It is to transfer it to 
a water company, and supply greater part of the Merthyr Vale 
and the western part of Monmouthshire with water. 

The Dowlais Ironworks are being well led in this disastrous era 
of the iron trade, and the company have now half a million 
sterling worth of rails to deliver in the spring. Experiments are 
on foot to do away with one or two processes before the iron is 
brought to the converter in the Bessemer de ent, and if this 
can be done the expectation is that the Dowlais Company will be 
able to produce steel rails at a very slight advance over iron rails. 

The tendency of inquiry in the market at present is for steel 
more than for iron, Some of our ironworks—notably those at 
Rhymney—are making, and actually selling, pig iron rather exten- 


t the delegates, and the representatives of the coalowners, 


wages will be governed by prices. A similar agreement governed 
the house of Monmouthshire for nearly 40 any and 
insured a continuance of . A large quantity of coal has 
been sent lately to Gibraltar, France, and Genoa. Coke is 
improving in demand, but the chief producers continue to be 
Kenway and the ia Company. 

At Tophill Colliery, Gellygaer, working has been suspended for 


a long time on account of a fault, but Iam glad to hear that the 
seam has again been reached, and the mining engineers of the 
— are unanimous in praising the ability shown in regaining 

e coal. 

One of the finest pits in South Wales is now on strike. This is 
at the Clydach, a district of the Rhondda. The colliery is owned 
by Messrs. Thomas and Riches, and is sunk to the depth of 400 
yards. The seam is the finest sample of the 4ft. steam, and is 
nearly 7ft. in thickness. The coal burns with great force and 
d ility, and is equal to anything we have in the Merthyr, 
Aberdare, or Rhondda Valleys. The mode adopted is to work out 
for nearly a mile, and then drive backwards. The arching of the 
headings is perfect, and so well does the coal lie that men can 
easily earn ten shillings a day, even at present prices. Yet for all 
this a strike is pending, the difference being one penny per ton. 
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Memel 2Dnt. 9 0000000 014 0/138 614 6 
Oregon ...... 9 012 0 9 012 0 0 018 O}12 615 0 

Lathwood, Dantafm.5 0 6 0 607 0 a248/8n 2426 
St. 708 0'8 0 910 090 0/65 070 0 

Deals, per ©. 12ft. by 3ft.9in. | 022 0/18 019 © 

Quebec, Pine, oe 025 0\% 0% 6 0 220 . | 235 255 8 © 
2nd .......-18 01510 18 0134 © 0 170 0 | 180 0 1950 
3rd... 9oleo, es 0n 0 














Epprs’s Cocoa.—GRATEFUL AND Comrortinc.—“‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
ae pare of well-selected cocoa, Mr. Eyps has provided our break- 
ast tables with a a flavoured beverage which may save us 


oe It is the judicious use of such 
articles of diet that a constitution may be gradually built up until 
strong en to resist every tendency to disease. Hundreds of 
subtle are floating around us ready to attack wherever 





there is a weak oo. We may escape many a fatal shaft by keep- 
ing ourselves well fortified with pure blood and a properly nourished 
frame.” —Civil Service Gazette.—[Advt. ] 
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ENGLISH AND CONTINENTAL FIELD GUNS. 
Arrentron has recently been called to a paper by Lieut. 
S. C. Pratt, R.A., which appears in the current number of 
the Proceedings of the Royal Artillery Institution. The 
paper gives a brief comparison between our own field guns 


























and those recently introduced into the German service. 
This comparison is made by means of the following table: — 
Fi English. German English. German 
| “. » > 
1|/3 4g wd!) 848 
nel | one * | 3a 
a oh : i, ; 
gis Sie glee gix gag 
SEE | SEE BESS RSE west 
BEE) Sei Fase “22 3fe 
= & ef <s 
f gun 6 cwt. | 8 ewt. [7°68 cwt 12 cwt. 8°86 cwt 
be oy - ‘ 3in. 8in. 3. 9in. 36in. 3°46in. 
Preponderance .. + +. | 10Ib | 7 Ib. Ib. | 10Ib. , 99 1b 
Number of grooves .. .-. &.4°.% a4 3 24 
Length of rifling .. ..  62°3in. | 59°8in. | 60°2in. | 58-04in.| 58°8in. 
Twist in calibres .. .«. 2 1 in 30. | lin “ lin ~ | lin od =?” 
tof guncarriage packed | 2057 Ib, | 2320 Ib. | 1966 Ib. | 2957 Dp. 
— we oc ee «+ | 2°75 3/175 ib. | 375ib.| Sib. 3°3 Ib. 
Initial velocity, per second.. | 1391ft. | 1381ft. 1522ft. | 1352ft. | 1460ft. 
Common shell, fail oo ws fee 9°1 Yb. | 11°2 Tb. | 16°2 Ib. | 15°41b. 
Burst charge .. 75 oz. | 7502. | 6502 | 18 oz | 9} 02. 
Shrapnel, full.. .. .- -. | 98lb, | 98 Wh. | 12°2 Ib. | 164 Tb. | 17°9 Ib. 
No. of bullets in shrapnel .. 63 63 122 119 209 
Rounds carried,gun & limber 40 40 40 | «(28 34 
Total rounds, gun and wagon 148 148 154* | 100 136* 
Weight behind gun-team .. | 3778 Ib. | 4051 Ib.| 3936 Ib. | 4768 Ib. | 4222 Ib. 


* Eight ammunition wagons to each battery. 

Nore.—The German guns «re of cast steel, strengthened at the breech 
by a wrought iron jacket. The grooves are V-shaped and diminish in 
size towards the muzzle. The breech is closed by a soft metal gas-check 
tightened up by a cylindro-prismatic wedge. 

“It is worthy of notice (says Lieut. Pratt) that the Germans have 
only two calibres—the lighter gun being used for horse artillery, and 
the heavier exclusively for field batteries. This alteration is more 
important that it at first seems. It is the first step to the fulfilment 
of the future tactical requirements of artillery, and is the recogni- 
tion of the almost self-evident proposition that unequally weighted 

-teams cannot manceuvre satisfactorily togethes. By a glance 
at the table it will be seen that the German field gun is more than 
3 ewt. lighter than our 16-pounder. ‘Taking the weight complete 
of the gun-carriage, there is a further tota! advantage of 7 cwt. 
The weight behind the gun-team, again, of the 9c. gun is nearly 
5 ewt. less than that of our own gun. Notwithstanding its advan- 
tage in weight, the German gun consumes a heavier charge of 
powder, fires a more powerful shrapnel, and has a superiority of 
100ft. a second in initial velocity. Against obstacles the 16-pounder 
common shell would, on account of its large bursting charge, 
probably be the more efficacious ; but against troops it could not 
compete in destructive power with the regularly dispersed pyra- 
midal segments of the new Prussian shell. The question of weight 
behind a gun-team is a serious one, and by no evasion—such as 
employing extra horses—-can we escape the dilemma of possessing 
a field gun heavier in draught than that of any other European 
Power. The recoil of these guns is of course very great, and the 
large preponderance must exert a severe extra strain on the 
carriage ; the fact, however, still remains that gun-carriages of a 
lighter pattern than our own can be made to resist it. The large 
number of bullets contained in the German shrapnel, as compared 
with our own, should be noticed.” 

The German Horse Artillery gun compares favourably 
with our 9-pounder. The gun-carriage packed is lighter than 
that of our Horse Artillery gun, and the total weight behind 
the gun team is rather less than that in our 9-pounder 
field batteries. The Prussian gun consumes 1 1b. more 

wder, fires a shrapnel 23 |b. heavier, and has a superiority 
in initial velocity of 130ft. a second. The 9-pounder 
shrapnel contains about half the number of bullets 
inclosed in the 8lb. shell. In short, we are brought 
face to face with the fact that the German guns, 
both for the Horse Artillery and field batteries, are 
lighter than our own light and heavy field battery 
guns, and yet fire a larger and more powerful pro- 
jectile with a higher initial velocity, and, lastly, carry 
more rounds into action. Our Horse Artillery gun, how- 
ever, is lighter. To these facts may be added that the 
Russians are said to be introducing a heavy field-gun of 
only 9°6 cwt. in weight, which fires a 14} 1b. projectile with 
an initial velocity of 1560ft. per second. 

The question naturally arises as to how it is possible 
that we, with all our excellent means of manufacture and 
extensive system of experimental trials, should have so far 
dropped behind instead of taking the lead in this matter. 
This is a question that it is indeed difficult to answer. We 
must, however, remember that our guns were superior to 
the predecessors of those that they now compare with so 
unfavourably ; further, that our authorities have for some 
time been aware that continental guns were beating us, 
and have been taking steps towards improvement. We 
hear of an experimental tield-gun now extant and under 
trial, whose weight is 8°1 ewt. firing a 12 Ib. projectile with 
a 3lb. charge of powder, with a velocity considerably 
higher than any of those we have given above. Still we 
confess the state of things is not satisfactory. That some 
continental Power should take a step a little beyond the 
one we have made is perhaps to be occasionally expected, 
especially if our last improvement was made some time ago 
and is on the eve of being superseded ; but this is hardly 
the state of matters here. ‘The German, Russian, and, 
indeed, other guns have been long approved, and it must 
be some time now before we overtake them. Moreover, 
the matter is not one where some new light has suddenly 
been thrown on the question. All the elements of it, the 
construction of guns, the powder, and the rifling have been 
under discussion for years and years. Where this is the 
case there ought not to be an opening for so marked an 
advantage over us to be taken at any time. It is difficult 
at first to account for such a possibility existing. 

_Let us first see if we can discover the reason for the 
Senile heteoen the powers of our own and continental 
guns. veral reasons for the difference may be offered, 
which may all tell in a measure. 

First, it may be seen that the gun which comes far the 
worst out of the comparison is our 9-pounder M. L. “ light 
field battery” gun. Judging by the results, we say un- 
hesitatingly that this is a bad gun. Compare it with our 
Horse Artillery gun. It is heavier, it is shorter, the initial 
velocity of its projectile is less, and its preponderance is 
less, In all other respects it appears identi Why, with 
te Horse Artillery gun now before us,we should stillfurn‘sh 





our light field batteries witha gun differing from it essentially 
only in being shorter, heavier,and in shooting less powerfully, 
it is indeed hard to explain? There may be some reason 
which lies hidden, and which we confess our inability to 
divine ; but we confess that to all appearance it must be 
admitted that if we insist on making such a gun, we must 
expect to be disgracefully beaten. hat ible advan- 
tage can be claimed for the field battery over that for 
the Horse Artillery except that it is lesslively? It is not 
often that one gun turns out to be much heavier, and at 
the same time much more feeble, than another. If this 
gun bereplaced by the Horse Artillery one, the worst feature 
in the table is gone. Still, it is bad enough, and having 
dismissed this gun as positively sr ircanan we have to 
account for the inferiority in the others. 

One rather obvious and natural cause we believe exists 
in the fact of our all having long accustomed ourselves to a 
comparatively small recoil in a field Our old smooth 
bores had an insignificant recoil. How could it be other- 
wise ? Our old 9-pounder smooth bore for example fired, 
at the outside, a projectile weighing 9 1b. with 2} lb. charge, 
and it weighed 13 cwt. The work done, therefore, was so 
small, that there could not be much recoil. Hence, it is 
not a matter of surprise that as all Powers have gradually 
learned to make better guns and carriages, they should find 
that they can throw more work on them. There is no 
question that England can make guns and carriages at | 
least as strong as those of any other Power ; and can, if 
we please, make them do the same work. Efficient brakes 
must be employed to check the recoil, which, it may be 


| vessel, the chief difference between 





observed, need not greatly increase the strain on the wheels 
and the axletree arms, and not at all on the carriage body 
and trail ; for the brake need not be made to act at the | 
first instant of the recoil when the strain is greatest. This 
matter, in fact, has been considered, and should be taken | 
in hand in earnest. The carriage of the new gun we have | 
spoken of recoiled with a 3 lb. charge 15ft. A more dif- 
ficult question is that of powder. It has been urged that 
our quick burning powder has been doing us harm | 
throughout, that it has got us into the habit of using 
shorter guns than we ought, and of straining them more 
severely. The difference, however, is not enough in the 
guns in question, we think, to produce much effect. The 
German heavy gun is rather smaller in calibre. Another 
question connects itself with this, namely, that of cham- | 
bering guns. There can be no question that powder can | 
be burnt to greater advantage in an enlarged chamber. | 
Sir Joseph Whitworth obtained great results with his cham- 
bered breech-loader as long ago as 1872 in England, butcan a 
muzzle-loader be made with an enlarged chamber ? or must | 
we adopt breech-loaders if we seek for this peculiar advan- 
tage! Some experiments on this have been tried. Ex- | 
panding cartridges can be made experimentally to act, but | 
whether they are likely to promise well for service remains 
to be seen. At all events, be it muzzle-loader, or be it | 
breech-loader, we trust that before many weeks are over 
we may hear something definitely of a gun that is fit to 
enter the field against any other, and such as will enable 
us to make the best of the comparatively small number 
which we equip or can command at any time. 








CIRCULAR WAR VESSELS.—CYCLADS. 

Waetuer the rumour that our Government intends to 
construct one of these circular vessels, about which Mr. 
Reed has succeeded in setting every one talking, be con- 
firmed or not, they can scarcely fail to be a subject of dis- 
cussion for some time to come at least. It is, therefore, of 
set purpose that we have placed the above heading to this 
article. It would be a small calamity to the English 
language if the barbarous term Popoffka, fondly imperial 
as may be its origin, and sanctioned by Mr. Reed, should 
be introduced as part of the English tongue —a word which 
to English ears can never be pronounced witaout ludicrous 
and far-fetched associations. Call these vessels by an 
name that will in some degree designate and distinguis 
their construction, of which our classical scholars can give 
us a plentiful choice, but let us not associate them either 
with Russia, which seems to have little claim to be the 
country of their birth, however it may be of their first 
construction, nor with the name of Admiral Popoff, who, 
in a somewhat singular style, disclaims being their inventor, 
in favour of Mr. Reed, who himself disclaims the reputed 
paternity of Popoff’s daughters. Cyclonaught, Disconav, 
and other such names are at our choice, but probably 
Cyclad, which we have ventured above to suggest, is as 
good as any other. Etymologically considered it means no 
more than something circular, but to the unclassical ear of 
the great mass of English speaking peoples, it harmonises 
in sound sufficiently to associate it with ironclad, and 
suggest the idea of a circular vessel of war, and yet it does 
so without offending the linguistic sense of the learned. 

A few remarks may be made of the claims to inventor- 
ship of this class of vessels which have been brought 
forward since Mr. Reed’s well-known letters, published in 
the Times of October 25th and 29th, and November 3rd. 
There are many things in or suggested by these clever 
letters that evince so much of the skill of a “special 
correspondent,” which, when taken in connection with the 
writer's antecedents, challenge curiosity and speculation. 
Why did Mr. Reed select Russia, in the depth of winter, 
as the place to spend a short vacation ? What induced him, 
being there, to write these long letters to the Times, full of 
diffuse and various and very readable matter, as they 
certainly are, but most of which has nothing to do with 
circular ships, so that we can scarcely suppose the patriotic 
desire to put England in possession of the most recent 
naval designs of Russia can have been the sole object. 
Still more are we puzzled to find reasons for the universal 
adulation for everything Russian, from its mild and 
beneficent Government, the Emperor and the Admiral 
Archduke, to Admiral Popoff, sailors chanting by moon- 
light, and the marine painter of Theodosia. Do Mr. Reed’s 
future aspirations vibrate between an appointment in the 
happy land of Russia, or a return to our own Admiralty ! 
Perhaps Mr. Thomas Brassey’s suggestion in the Times, 
t at Mr. Reed should be employed to design one of these 


| moored at or as near as may 





circular ships to be constructed by our Admiralty, may 
throw some, though uncertain, light on such questions. 
Until the appearance of Mr. Reed’s letters the popular 
notion in England was that Admiral Popoff was the 
inventor of those circular vessels which we hope wil] not 
be called after him, but, according to Mr. Reed, the 
Admiral disclaims inventorship for himself, and is pleased 
to bestow it upon Mr. Reed—who never claimed it before, 
if he even does so now—on the very singular grounds that 
Mr. Reed led the way in showing the advisability of 
shortening and widening armour-clad ships, and all that 


| he—Admiral Popoff—has achieved is to pursue Mr. Reed’s 


advice to its limit when the length of the ship is only 
equal to its breadth, which is to produce a circhlar ship. 
If inventorship is to be claimed or disclaimed, on such 
grounds as these, it certainly is a very shaky and uncertain 
possession. Nevertheless, if Admiral Popoff be not the 
inventor, Mr. Reed, as it appears to us, has not the slightest 
pretensions to be considered such. 

These mutual much misplaced compliments have, how- 
ever, brought into the field a number of claimants to the 
inventorship, most of whom have much better pretensions 
than either Admiral Popoff or Mr. Reed. Amongst these are 
the late John Elder, of Glasgow, who, it appears, in the 
year 1861, produced a substantive design for a circular iron 
which and _ those 
actually constructed in Russia is said to be that the bottom 


| of Elder’s vessels was a segment of a sphere, while the deck 


was nearly fiat, so that if Elder’s vessel were turned upside 
down it would be not far from representing the Popoffka 
or the Novgorod. Sir Samuel Baker, of African notoriety, 
claims for himself to have conceived “the idea of a 
circular invulnerable vessel” in 1865, and to have “ depo- 
sited his design with the Director of Works of the Admi- 
ralty (now Sir Andrew Clarke) in 1866.” He states that 
this vessel was to have a displacement of 10,000 tons, and 


| to be armed with a central battery of twenty 40-ton guns, 


which he would now exchange for ten 100-ton guns, all 
placed within a civeular dome of iron. From Sir Samuel’s 
own letter in the 7'imes of November 2, it seems to us that 
his design can never have been more than one of those 
gigantic imaginings which any man of vivid fancy may 
easily throw off; but not worked out into anything prac- 
ticable as to detail. In 1855, Mr. George Herbert, under- 
secretary to the Trinity House, produced designs for some 
sort of circular floating battery, based upon the form and 
properties of the buoys or light ships known by his name, 
and patented by him in July, 1853. These vessels were in 
plan circular, and the sides were for a small depth cylin- 
drical, below which they fell inwards conically; the 
remainder of the bottom consisting of a deep conical cavity 
whose apex was nearly at the line of fioatation where the 
mooring chains were attached, the object of the invention 
specified being “so to construct light vessels, and also 
buoys and such like floating bodies, that they may be 

a to their lines of floatation, 
and if convenient, at or as near as may be to their centres 


| of gravity, for which purpose the bottoms of such floating 


bodies are made hollow or concave.” Except in being 


| circular in plan, there is but little resemblance here to the 


Russian cireular war vessels ; it is quite probable, however, 
that abandoning the fundamental idea of his patent, Mr. 
Herbert may have derived from it such a for 
floating circular batteries as are said to have been laid by 
him before Sir John Burgoyne in 1855. 

Probably many other claimants to having put forth more 


| or less distinctly the idea of round floating batteries will 


ere long crop up. We have no intention of adding one to 
the number, having but little respect for mere priority in 
crude or incomplete inventions of any sort. We think it 
right, however, to point out, though at some little risk of 
being pertly told a square plug will not fit a round hole, 
that the floating batteries designed by Mr. Robert Mallet 
in 1855, if not before, for carrying his 36in. mortars and a 
few heavy guns, comprise in nearly all essential respects 
what the Russian circular vessels propose to attain. A 
model of these floating batteries has been for several years 
in the museum of the United Service Institution, White- 
hall, and the figures illustrative of this paper, which 
have been placed at our disposal, will give our readers a 
sufficiently clear idea of them. Fig. 1, p. 461, being a deck 
plan, Fig. 2 an elevation in a line perpendicular to that in 
which the vessel was to advance or recede, ¢ ¢., perpendicular 
to the paper, and Fig. 3 a vertical section parallel to one of 
the sides, and showing the way in which the whole was a 
cancellated structure, divided by watertight compartments, 
each cell of which was nearly a cube of 8ft. on the edge. 

The draught of water with all on board was 7ft., the 
bottom flat, and the deck slightly rounded. 

The plan as in Fig. 1 was a square with the four corners 
largely rounded off, the propelling screws being placed at 
one of these, the opposite one being that which supplied 
the place of stern, and which was to be presented always 
to the enemy. A circle drawn upon Fig. 1 of area equal 
to that of the deck shows that so far as size of target pre- 
sented to the enemy goes, this form was but little inferior 
to the circular one, while the two advanced sides presenting 
little but surfaces, inclined at an angle of 45deg. to the 
enemy’s fire, would perhaps prove as advantageous as the 
circular circumference could do, of which some 40 deg. or 
50deg. in angular measurement must always present a 
surface almost normal to the line of the enemy’s fire. The 
designer of these floating batteries desires us to disclaim on 
his part any intention of claiming priority, or of disputing 
the pretensions to priority of Admiral Popoff, or of those 
supposed to have anticipated him, and we are responsible 
for pointing out that most of the salient advantages pre- 
sented by the Popoffka and Novgorod are to be found in 
these Crimean and Baltic floating batteries of 1855, which 
were just about being contracted for at the time of the 
conclusion of the peace with Russia. Whencesoever may 
have come the idea of these circular ships, to Russia belongs 
the credit of having first made them a well thought-out 
and concrete reality. : 

That they have important advantages under some special 
conditions admits of no doubt. That they will ever super- 
sede the long-established forms of ships of war, or will 
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ever be employed as seagoing vessels, seems to us improba- 
ble in a high degree. Mr. Reed’s notion, such as we 
gather it from his letters, that hereafter ironclads are to be 
reduced to immense oval tubs, seems rather to prove the 
rapidity of his mental conceptions than the soundness of 
his judgment, and equally injudicicus as it seems to us is 
his anticipation that in place of propulsion at five or six 
knots an hour, as wisely determined by the Russians, a 
great increase of speed, to be obtained by an immense 
increase in engine power, should be given to these circular 
ships. There is quite enough before us to fully justify the 
rumoured intention on the part of our own Govenment to 
build a cyclad for experiment. If we are wise, we shall 
follow line for line what the Russians have obviously well 
thought out and carried into effect ; we shall then be able 
to ascertain what these peculiar vessels can do, what are 
their advantages, and what are their defects. But if we 
commence by tampering with their designs, led away by 
speculative expectations of improving that of which we 
have as yet no experience whatever, we shali end, after 
spending a great deal of money, in gaining no certain in- 
formation whatever. In a succeeding article we shall leave 
the somewhat sterile ground of inventorship, and propose 
to discuss what appears to us to be the merits and demerits 
of these vessels, what their applicability as defensive and 
offensive instruments, and what the methods of attack to 
which they seem most amenable, with some considerations 
as to their suitability to our geographical conditions at 
home and abroad, which differ very materially from those 
of Russia on any of her seaboards. 








ANCIENT ENGINEERING, ITS METHODS AND 
APPLIANCES. 
No. IL. 

Tue so-called bridge or Mole of Caligula, the remains 
of which still exist in the Bay of Pozzuoli, and close to the 
ancient town of that name at the northern side of the Bay 
of Naples, presents many points of interest to the engineer- 
ing student, and if the inferences about to be drawn from 
points still observable be admitted as probable, they point 
to this work as one of the most curious examples still 
remaining of ancient constructive methods for building in 
water — methods of which no notice, so far as we are 
aware, is to be found elsewhere. The history of this mole 
or perforated pier is extremely confused and imperfect. 
No one knows who was its founder, the date of its founda- 
tion, or the name of its engineer or designer. It was pro- 
bably begun at least a century or more before the Christian 
era, for it was not only in existence but in a state of con- 
siderable dilapidation in the reign of Hadrian. It was 
certainly in existence in the time of Caligula in the year 
39 of our epoch, for a floating bridge of boats, which that 
Emperor caused vaingloriously to be constructed across the 
bay from Puteoli—now Pozznoli—of which Suetonius has 
given a long account, commenced from the then seaward 
extremity, or last ak of the mole, to which it was made fast; 
and it appears to be owing to this circumstance alone that it 
has popularly retained up to the present day the name of 
the Bridge of Caligula, that emperor having neitherfounded 
the bridge, nor ever even repaired it. Yet this confusion has 
caused some antiquarians to imagine that the line of piers 
which now constitutes the masonry mole, and bears the 
title of the Bridge of Caligula, once stretched right across to 
Baiz as a permanent structure. 

In the reign of Hadrian, a.p. 117 to 137, the structure 
had become much dilapidated by the effects of the sea in 
storms, and Hadrian when visiting Puteoli promised the 
inhabitants that he would have it repaired for them. This 
repair, however, was not executed until nearly a quarter 
of a century afterwards, when Antoninus Pius fulfilled the 

romise of his predecessor Hadrian, as has been proved 

y an inscription dredged up from the neighbourhood of 
the mole and now placed over one of the gates of the town, 
which records that OPUS PILARUM VI MARIS CONLAPSUM A 
DIVO PATRE SUO PROMISSUM ANTONINUS RESTITUIT. 

Whether the abortive attempts at restoration of the con- 
nections between the adjacent piers by means of rude 
masses of masonry supported on timber, of which traces 
still remain, constitute . part of the repair then done, or be- 
long to subsequent repairs executed at a much later and 
more barbarous period, it is impossible now to say. The 
work as originally designed appears to have consisted of a 
number of thick, lumpy,rudely rectangular piers, the remains 
of which are about 45ft. square in mean dimensions, rising 
to acertain height above the level of the sea, and con- 
nected with each other by arches sprung from the opposite 
faces of adjacent piers, the spaces between most of which 
appear but little to have exceeded the thickness of the 
piers themselves. Parapets were probably constructed on 
each side, so that the structure, if completed, would have 
had the general character of the diagram Fig. 1, an 
arrangement which gave rise to the name of Pile, 
or the piers, which Seneca gives to the whole work. 
It has been stated to have anciently comprised twenty- 
five such piers, stretching out from the land close 
to the town, and probably connected with the great Roman 
paved road—the Appian way—upon which Paul the 
apostle, after landing at Puteoli, is said to have travelled 
to Rome. The former existence of twelve or thirteen piers 
can still be traced, but four or five of these form part of, 
and are buried in, a continuous mole or pier of stone, which 
stretches continuously from the modern quay or revetment 
and roadway which margins the shore here in front of the 
town. Beyond this modern mole eight piers now exist, 
and the ruins of one, if not two others between the land 
end and the extremity can be felt by means of the sounding 
lead as still encumbering the bottom, which consists chiefly 
of dark tufa and volcanic sand of a great though unknown 
depth. It is probable that the depth of water has been 
shoaling by transport of this loose material during long 
past time, but the whole of the land hereabouts has been 
long noticed by vulcanologists such as Babbage and Lyell 
to be subject to oscillations in level, a fact first brought 
prominently forward by the lines of perforations observed 
in the marble columns of the Temple of Serapis. Alter- 


nate elevation and depression is perhaps not yet proved to 





be beyond the possibility of doubt, it having been shown 
that these perforations at the highest level at which they 
are observable might be pthc for without resorting to 
the hypothesis of depression of the temple to the extent of 
several feet, and its subsequent rise to a still greater height 
above sea level. It is certain, however, that depression of 
the land has at some remote period taken place. Whether 
by subsidence bodily or only by slipping seaward 
and vertically downwards, the fact is proved by the fea- 
tures presented by the flat or terrace called La Starza, which 
at a very few feet above the sea level stands between the 
sea and the high cliffs of tufa which here for several miles 
encircle the bay. It is certain also thot subsidence of a 
very unequal character is still in progress, for but ten years 
since considerable portions of the paved road from Naples 
to Pozzuoli, especially in the neighbourhood of the great 
Government quarries of trachite wroug)it by convict labour, 
had gradually sunk to be under water to a depth of nearly 
2ft. As is well known, the rise and fall of the tide at this 
side of the Bay of Naptes is very small, the normal rise 
being only about 15in., but powerful inshore gales from 
the west and south-west frequently produce a rise of 3ft. or 
more. Upon the irregular top of the sixth existing pier 
we found some shallow pools of sea water contain- 
ing living barnacles and serpule, which proves that the 
sea sufficiently often breaks over the top of the pier, which 
is about 7ft. above the mean tide level, to keep these 
creatures alive ; and allowing for the general rise of 
water level, combined with a high sea having waves from 
7ft. to 10ft. in height, it seems exceedingly probable that 
the whole structure has sunk some feet below the level 
originally intended for its top, for we can scarcely suppose 
that a Roman engineer would not, in designing the struc- 
ture, have placed the soffits of the large arches joining 
the adjacent piers together, at such a level as to be out of 
the reach of the stroke of the waves, which, were these arches 
perfect, and at the level at which the fragments of theirabut- 
ments upon the first and fourth pier, Figs. 1,5, 6, now stand, 
would not be the case. If the structure ever consisted of 
twenty-five piers, about one-half the number must be now 
bedded in the land, which must thus have encroached 
much upon the ancient sea-margin, for as the water 
deepens rapidly outside the last pier which now exists, and 
upon which a rude sort of lighthouse was anciently con- 
structed, it seems improbable that the structure ever 
stretched further into the sea than it does now. In its 
existing ruined condition the work presents in plan and 
elevation the general character shown in the diagrams Figs. 
2 and 3, except that the piers are not accurately in a right 
line with respect to each other, nor are the spaces between 
them all equal or alike. The tops of the piers are at 
present irregular, flattish masses of masonry, and the con- 
struction of the arches, which were designed to connect 
the adjacent piers, can be clearly seen from the remains of 
the haunches which are still visible at both sides of the 
pier No. 4. Four arched ribs formed of heavy Roman 
tiles of various sizes, but averaging each about 2ft. in 
length by a foot in breadth, and from 1 in. to 24in. in thick- 
ness, bedded in highly coherent Pozzuolano mortar, so co- 
herent indeed that it has resisted the displacement of the 
tiles hy the stroke of the sea continued for ages, appear to 
have been sprung between each pair of piers, and the 
intervals between these arched ribs seem to have been 
filled in with masses of rubble masonry, of tufa, and of 
like mortar. From indications afforded by horizontal 
cavities now existing, into which large round or partially 
squared timbers were once inserted, it appears probable 
that these arches were built, as well as the filling in 
between, upon rude timber centering, supported by timber 
staging resting on the piers, the arched ribs being built 
first and let to consolidate before the filling in between, so 
that the stiffness of the arched ribs themselves thus relieved 
a part of the load of the rubble filling from off the timber 
staging. This method of arching may perhaps have been 
intended originally to be carried out to the full extent of 
the work, or up to the last pier, but there is no present 
evidence that the arching was ever carried beyond the pier 
No. 5. It seems to us most probable that these ribbed 
arches had begun to give way, and proved themselves 
wholly untrustworthy by the time the building of them 
had reached the fifth pier, arising, probably, from small 
lateral movements in the piers themselves by unequal sub- 
sidence upon their bases, or produced perhaps by the thrust 
of the rather flat segmental arches, or small inequalities of 
subsidence in adjacent piers, and that the connection 
between all the piers outside thevtifth was effected by con- 
structing rude platforms of tufa-rubble laid upon and in 
between horizontal timbers, cantilevered out from near 
the top of the adjacent piers, the back ends of these being 
secured down to the piers by vertical timbers bedded 
several feet down into their mass, as shown in Fig.7. One 
thickness of’ the Pozzuolano concrete or rubble which was 
strengthened by Roman tiles bedded irregularly into its 
mass, as shown in Fig. 8, having been let to indurate 
before the next set of timbers and bed of concrete was 
laid on, all of which will be readily understood. The 
vertical and horizontal cavities in which these large timbers 
were once imbedded are still visible on the piers No. 5 and 
No. 6, and some of them in other piers farther seaward. 
It is not, however, so much the constructive methods 
employed for connecting these piers together, whether by 
arches or concrete platforms on timber, to which the writer 
desires to draw attention, but rather the methods of con- 
struction employed on the piers themselves. How were 
these founded, and how built in water varying from 20ft. 
to 40ft. in depth, and which was perhaps still deeper at the 
period of their foundation? Even at the present day the 
eonstruction of these piers in water of such a depth, and in 
a sea occasionally boisterous, would be deemed a work of 
some difficulty, and could scarcely be attempted except by 
means of the diving bell, or by sinking huge blocks of con- 
crete lowered down from suitably fixed or floating staging. 
The diving bell, however, was not yet in existence, and the 
masonry of the piers themselves proves that they were not 
constructed in separate blocks, even were we to assume 
that before the commencement of our epoch, Roman 
builders possessed “tackle ” of a power adequate for such 





a method of submarine construction. Nor can we suppose 
the piers to have been founded in cofferdams, the use of 
which appears to have been then and for many centuries 
after unknown ; nor could we with any likelihood suppose 
that the whole length of the structure was built by run- 
ning out one vast earthen mound into the sea and building 
the piers in succession, in excavations afterwards made 
therein, the remaining material of the mound being after- 
wards removed ; for this mode of construction, known in 
the North of England. as building in “ stanks,” would have 
been rendered inapplicable upon « bottom of volcanic sand 
and tufa, readily permeable by water, even were we to 
admit that Roman builders ssed pumping appliances 
—— for unwatering such large foundations. 

There, however, the piers exist, and it is for us to con- 
jecture, from such inferences as we may draw from their 
constructive details, by what methods they were got into 
their present places. When we examine the piers with 
care we find that their sides under water are tolerably fair 
and plumb, that they are constructed each of an outer shell 
or wall of from 4$ft. to 5ft. in thickness—and in one 
instance, at pier No. 4, which is built somewhat out of 
square, as much as 9ft.—or thereabouts at the level of the 
top of the piers as they now exist. This outer wall is 
constructed of well-laid rubblework of tufa bedded in 
Pozzuolano mortar, and strengthened by interbedded 
bands at intervals of Roman tile work, the tiles being very 
various in size, and many hooked at the ends like those 
visible in the remains of the concrete that once connected 
the piers, as already described and shown in Fig. 8. This 
shell wall was evidently built with two faces, the line of 
demarcation of the interior face being still very distinct 
upon the summits 0; the piers. The space within this 
outer shell wall is found filled in with a very inferior 
description of rough tufa rubble embedded in a mass of 
tufa concrete with a few fragments of Roman tiles. 
Examining the sides of the piers from a boat, by the help 
of the lead-line and a long, slender pole, it is found that 
from each of the opposite sides—z.e., the north and south 
sides—there project very large rectangular stones of from 
2ft. Gin. to 2ft. 9in. square in section,standingoutfrom ft. to 
6ft. from the face of the work. These stones can be distinctly 
seen through the pellucid water when the surfaze is calm 
and the sky bright. In some of the piers but one of these 
stones can now be found, but in most of them two such 
stones project from each north and south side of the pier. 
From their hard ring when struck they seem to be of 
trachyte, of the same fine tough crystalline quality still 
found in the neighbouring quarries. The top surface of 
these stones upon the eighth and last piqr is from Sft. to 
9ft. under the water surface; the depth varies, however, 
in the different piers, being in some deeper, but in none 
less than this depth below the surface. There are in some 
of the piers certain empty sockets or horizontal cavities 
not far down from the existing tops, which bear the im- 
pression of having once contained imbedded timbers pro- 
jecting laterally like the cantilever stones above dented. 
If we connect these structural facts we may at least offer a 
plausible conjecture as to the mode in which these piers 
were founded. Were they not built hollow, as shown in 
Figs. 9 and 10, floated into place by the assistance of 
camels or barges secured at either side of the pier, and con- 
nected with it by large hawsers passed beneath the can- 
tilever stones and secured by passing over and being again 
fastened to transverse beams across the top of the pier and 
aercss the camels also, as shown in Fig. 9, the hawsers may 
have also passed outside the camels so as further to secure 
them in position both to the cantilevers and to the pro- 
jecting beams above. 

The possibility of this may be shown as follows : If we 
assume one of the piers to be 45ft. square and 20ft. in height, 
outside dimensions, the outer or shell wall being 5ft. in 
thickness at the top, and a horizontal stratum of masonry 4ft. 
in thickness at the centre, forming a bottom, with suitable 
offsets as it approached the surrounding wall, as seen in 
Figs. 9 and 10, we shall have a hollow rectangular box of 
tufa masonry which may be taken as about specific gravity 
2000. The weight of this hollow box being about 1420 
tons, and the weight of a volume of sea-water equal to its 
displacement being about 1130 tons, an additional floatage 
power of 300 tons would have been required to keep the 
top of the surrounding wall forming the sides of the box 
just level with the surface of the water, and as each foot 
in depth of the displacement is equal to 58 tons, that 
amount would have been necessary in addition to the pre- 
ceding in order to keep the top of the outer shell wall a 
foot above the water surface, so that two camels or barges, 
each having a floatage power of 180 tons, would have 
enabled them thus to float the hollow pier. This floatage 
ower might have been given by two nearly rectangular 
Centon, each of 50ft. in length, 15ft. beam, and having an 
immersion of 9ft.—a size which would not be difficult of 
management. Water being let into these vessels, the pier 
would be deposited upon the bottom levelled to receive it. 
The hearting would then be laid in, the pier made solid, 
and as much additional height added to it as might be 
necessary. The irregularities observable both in the 
spaces between the piers and in their lineal arrangement 
are such as would probably arise from the difficulties 
attending the pitching or sinking of them in precisely the 
positions it was desired they should occupy. | ; 

But we may cred:t the Roman engineer with possessing 
the sagacity to see that the bottom of tufa masonry might 
be omitted, and a bottom of solid timber substituted for 
it, as shown in Fig. 11, wherein three plies of balks are 
seen crossed and superimposed and trenailed or spiked 
together. The joints being then caulked watertight and 
the side walls of the pier built thereon to the requisite 
height, the whole would be in a condition to float, the con- 
nection between the timber bottom and side walls being 
secured by upright pieces of timber joggled into the floor 
and built into the side walls, besides which when floating, 
the floor would by its own buoyancy be maintained firmly 
in contact with the base of the side walls. Assuming the 
same external dimensions as before, we have for the weight 
of the side walls of- the pier 884 tons, the walls being 5ft. 
at top and 7ft. at the base, and for the weight of the 
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timber floor, at 3ft. thick solid of fir timber, 122 tons, 
making a total of 1006 tons, but the displacement of the 
whole if immersed to within a foot of the top would be 
1067 tons ; the entire structure would thus float without 
any assistance, and a surplus boyancy of rather 
more than 61 tons. The barges lashed to the sides, and 
which in this case may have been also secured to timbers 
projecting from the edges of the floor, might be of much 
smaller dimensions than those y described as needed 
had the floor been of masonry, and indeed would be only 
necessary to maintain the upright position of the pier in 
the water during the operation of floating it into place. 
Whether this last method were that actually emp!oyed 
could probably now be ascertained only by help of the 








hollow piers may have been built upon a level platform in 
some sort of rude dry dock, consisting of an excavation 
communicating with the sea, and the entrance to which 
could be dammed up by a ight bank, the water 
within being pumped or out, and when the pier was 
brought up to the requisite height the material of the 
dam removed—partly by dredging—and the water re- 
admitted, and the camels attached to float the thing out. 
Or each pier may have been built on a bottom frame of 
timbers resting on inclined timber launching ways, down 
which the pier would be slided into deeper and deeper 
water as height was added by building on to the outer 
shell wall. To this method, however, greater practical 


difficulties willf'suggest themselves than to the former, | 
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|upon a by no means immovable foundation, connected 
| together by flattish tal arches offering powerful 
| lateral thrusts upon the piers, and placed only a few feet 
above the surface of an often stormy sea, and which, as 
| time has shown, failed in durability, we cannot but be 
| struck with res by the ingenuity and boldness displayed 
in the method by which we have inferred the piers them- 
| selves were built. While thus condemning the original 
| design, however, we should not forget that the volcanic 
| energy existing beneath this part of Italy had been for 
ages quiescent prior to a.p. 79, when the first great erup- 
| tion of Vesuvius is on historic record. The foundation for 
| this structure may, therefore, have appeared by no means as 
mobile or unsafe as we now know it to be, to those who 
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diving-bell, as the timber floor must have been forced 
during the filling in of the hearting of the pier several 
feet into the sand and tufa bottom, in which, however, 
after the lapse of so many centuries, it may still exist, or 
at least traces of it remain. 

If either of these conjectures be not admitted as the 
method by which .these piers were constructed, then it 
may be asked by what other method can it be presumed they 
were built and got into their places; for with Roman 

a century or more before our era, it is impos- 
sible to conceive that they could have been built in 
situ. A subsidiary question remains upon which no light 
can now be thrown but that of pure conjecture, namely, how 
were these piers built so as to be got afloat and so moved 
to their berths by the mode suggested? Either of two 
conceivable modes will occur to practical engineers. The 






































though this operation might be largely facilitated by the 
use of camels, even with a tide rising no more than 1din. 
If these inferences, derived from the structure itself, be 
admitted as probable, the conclusion is forced upon us that 
Roman engineers 1900 years ago constructive 
methods for which they have not n hitherto credited, 
and which indicate a familiarity with hydrostatic principles 
and a boldness in their application not recorded of them. 
If, on the other hand, the modern practical engineer rejects 
the conjectural solution here offered, it remains for him to 
suggest some method more probable by which those huge 
— dy - an tong * 
iewed in its aspects, this singular monument 
Roman work presents puzzling questions to the modern ex- 
aminer, for while nothing could have been less judicious 
than its general conception of a number of isolated piers 














Whether the method here sketched 


originally designed it. 
were that actually employed in constructing the Mole of 


Puteoli, it is one pe ona | capable of many useful 
applications in our own times. Great as was the coherence 
produced by Roman Pozzolana mortar, it was far inferior to 
that which we can obtain by means of the far superior 
Portland cement. Nearly half a century ago the elder 
Brunel demonstrated experimentally the immense coherence 
that might be given to brickwork set in cement by inter- 
bedded bands of thin hoop iron in the lines of tensile 
strain. Yet this method, valuable as it undoubtedly is, 
has never attracted the attention it deserves nor been 
much employed by engineers. Brickwork formed of the 
fine hard brick almost a obtainable, set in Port- 
land cement and with interbedded hoop iron, and with or 
without vertical ties of iron also, might unquestionably be 
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ame" for the construction of hollow brickwork coffers, with 
either brick or cast iron bottoms of very large dimensions, 
which could be floated into place and sunk, thus affording a 
more rapid method for the construction of various marine 
works than any as yet commonly applied, and in some 
respects presenting advantages over the method already 
established of sinking blocks of concrete in juxtaposition, 
a method which presents some serious difficulties if 
attempted in water agitated by waves or exposed to the 
stream of tides. 

It seems to us that this method might cneeannn 
be applied to the proposed prolongation of the piers which 
are to form the extension of Dover Harbour. We believe 
that designs showing some modification of this method 
were brought before the Commission on Coast Defences 
several years ago as a means for rapidly forming the cylin- 
dric foundations for the circular forts at Plymouth and 
Spithead, which have, however, since been built by the 
much more costly method of granite masonry set by the 
diving-bell. R. M. 








RECOLLECTIONS OF IMPROVEMENTS WHICH 
HAVE BEEN MADE IN THE STEAM ENGINE 
DURING THE LAST HALF CENTURY. 


By Joun Bourne, C.E. 
No. V. 


The locomotive competition at Rainhill in 1829, preparatory 
to the opening of the railway in 1830, constitutes an epoch in 
engineering history. Prominent among the competitors stands 
the name of John Ericsson, whose locomotive, the Novelty, was 
the most skilfully designed, and in all respects the most elegant 
and symmetrical of all the engines exhibited. But owing, as is 
understood, to an accident, she was withdrawn from the formal 
competition, although the high rate of speed she could attain 
had already been practically demonstrated. To most men the 
production of such an engine would have constituted an adequate 
claim to celebrity. In the case of Ericsson it is only a single 
star of the brilliant galaxy with which his shield is spangled. I 
feel bound to express the conviction that in all the attributes of 
mechanical genius—in originality of conception, joined with 
chastened sobriety of judgment—in penetrating analysis of the 
conditions to be fulfilled—and in skilful adaptation of means to 
the ends to be attained—no engineer who has appeared ‘since the 
days of Watt and Murdoch is comparable to John Ericsson, 
Every department of engineering art is stamped with the records 
of his triumphs. In locomotive engineering nothing more ori- 
ginal or more elegant has been produced than the Novelty. In 
marine engineering he introduced the screw propeller and the 
direct-acting engine to drive it. No doubt the late Sir F. P. 
Smith was engaged with the screw at the same time, and even if 
Ericsson had not appeared Smith would probably have in time 
succeeded. But whereas Smith’s progress was like that of one 
groping in the dark—no doubt with admirable patience and 
resolution—Ericsson saw the goal from the outset, and had very 
little to alter in his original arrangements. Then Ericsson 
designed and constructed the first war vessel with engines below 
the water line. He is the author of the Monitor system of 
armour-clad war vessels, of a new system of submerged and con- 
trollable torpedoes which can be made to strike a vessel beneath 
the water at a distance, and of a vast number of devices which 
have been more or less adapted into practice. 

Owing to the obtuseness of the Admiralty at the time the 
screw propeller was introduced, the talents of Ericsson have been 
lost to this country. He has now long been settled in America. 
Though during many years in correspondence with him, I have 
never personally met him; but at my request he has prepared a 
brief rséumé of his principal achievements in connection with the 
steam engine, which, however, leaves out of account many minor 
inventions which are known to be his. This résumé is contained 
in the following letter to me :— 

New York. 

My Dear Sir,—In accordance with your request, | now propose to gi 
you a short account of my labours connected with the application of 
steam power. 

1828. Designed a steam fire engine, mounted on a rude carriage, for 
experimental purposes. The working cylinder was 12in. in diameter, 
placed vertically, a double-acting force pump of 8}in. diameter being 
placed on each side, operated by means of a ead attached to the 
piston rod of the steam cylinder. The machine was thoroughly tested 
by throwing jets of water, varying from lin. to l4in. diameter, to the top 
of the chimneys of certain breweries. The boiler was cylindrical and 

placed vertically, the furnace, slightly conical, being also vertical. The 
heated air and products of combustion off through a helical flue, 
terminating at the top of the boiler. e air for supporting the com- 
bustion was supplied by a reciprocating blowing machine, worked by the 
engine when in operation. The trials proved so satisfactory that Mr. J. 
Braithwaite, who built this first steam fire engine, decided to make 
another, to be mounted on a light frame supported by springs, suitable to 
run on pavements for practical purposes. [ accordingly at once design 
the second steam fire engine. e work was pushed vigorously, the 
machine proving a perfect success on first trial. Shortly after its com- 
pletion the memorable conflagration at the Argyle Rooms offered a 
chance of testing the engine in actual practice. An account of this new 
fire-extinguisher will be fuund in the Mechanics’ Magazine of Feb. 13th, 
1830. Having thus originated, elaborated, and perfected the new system, 
I claim to be the father of Steam fire engines, cheerfully admitting, how- 
ever, that, but for the confidence and liberality of my friend and patron, 
John Braithwaite, it would not have been in my power to carry my 
plans into practice. It is proper to mention that I designed two other 
steam fire engines, ordered from Braithwaite's establishment, about the 
same time—one for the Liverpool Docks, and one for the Prussian 
Government. 

1829. Designed the Novelty locomotive engine, tested on the Liverpool 
and Manchester Railway, during the celebrated contest with Stephenson's 
Rocket. The enclosed engraving represents a critically correct side 
elevation of the Novelty, as presented for trial to the directors of 
rpooland Manchester Railway in the latter part of 1829. For 
of ready reference I also enclose a drawing of the Rocket and 








The following extract from the Ezraminer of October ilth, 1829, shows 
what was thought of this engine at the time by impartial observers. 
Having noticed the weight, &c. &c., of the four competing engines, the 
Examiner concludes by saying :—“ But the speed of all the other leco- 
motive steam carriages was far exceeded by that of Messrs. Braithwaite 
and Co.'s beautiful engine from London. It was the slightest and most 
elegant carriage on the road, and the velocity with which it moved 
amazed every beholder. It shot along the line at the amazing rate of 
thirty miles in the hour! It seemed, indeed, to fly, presenting one of 
the most sublime spectacles of human ingenuity and daring the world 
ever beheld.” 

1830. Applicd a centrifugal fan blower, operated by a separate smal. 
engine, to the steam vessel Corsair, plying between Live: land Belfast 
This device being original with me, I claim to be the father of the inde- 
pendent power ‘fan blower system for steam vessels now universally 
adopted in American river navigation. So far, no one has disputed my 

claim. 

1835. 


sis ting of 





Designed a rotary propeller to be actuated by steam power, con- 
scries of segments of a screw. attached toa thin broad hoop 






arms $» twisted as also to form part of ascrew. The pro- 

ty applied to the steamship Princeton was identical 

rof 1345, Even the mode adopted to determine, by 

comatruetion, the twist of the blades and arms of the Prince- 

tou sand other propsiers, was ideatical with my design of the year last 
men oud 

Ist4 Constructed a small propeller boat, ope srated by steam power, in 

Lane circular cistern, for the sat stintac tion of certain parti es intending to 

t '%n inl to furnish meaus for securing 





screw propeller shaft, om of two steam 
at right angles to each ot her, the connecting r of which were coupled 
toacommon crank pin. This engine was ap ‘plied, in the year 1838, to 
the iron screw steamer Robert F. Stockion, ch crossed the Atlantic, 
under canvas, 1839, and was afterwards employed as a tugboat on the 
river Delaware for upwards of a quarter of a ee 

1840. Designed a steam fire engine—see acco ving 
—for which I received the great gold medal of the | Mechanics Insti- 
tute of New York. It may be well to add that this corporation had 
offered as a prize its great gold medal for the best design of a steam fire 
e 


monte typ pou placed diagonally 


ine. 
1842. Constructed a semi-cylindrical, direct-acting steam engine, and 
eect the same to the United States propeller steamship Princeton. 
is engine was placed entirely below the water-line. 

1842. Constructed a a chimney for the same steamship, which, 
by means of a chain and endless screw, could be lowered when desirable, 
so that its top was brought as low as the ship's bulwark. It will be 
proper to observe that the combustion in the boiler furnaces, while the 
chimney remained thus lowered, was supported by air supplied by centri- 
fugal fan blowers operated by a separate engine, as in the British steam 
vessel Corsair, in the year 1830, before referred to. 

1861. Constructed steam engines for training heavy naval ordnance 
applied within cylindrical turrets, the training being effected by causing 
the turrets to revolve by the intervention of gear work actuated by the 
said steam engines, Constructed a steam engine for the purpose of 
destroying ships by a sub rpedo p ed under water by atmo- 
spheric a by the said steam engine, and transmitted through 
a tubular cable. A went < oe rt by steam thus indirectly caused 
the destruction ofa the I beg that you will seriously reflect 
on matter. Probably oy stated mode of destroying a ship at a 
distance is one of the most remarkable applications of steam power yet 
devised, proving the inexhaustible adaptability of that extraordinary 
agent. 





I am, my dear Sir, 
Yours very a a 
RICSSON. 


John Bourne, Esq., C.E., London. 


Having understood that the Novelty had been fitted with an 
exhausting fan, I applied to Ericsson for information on this 
head, and received the following letter in reply :— 

New York. 

My Dear Sir,—I have forwarded to you by express electrotype plates of 
the Novelty, and of my steam fire engine of 1840, which procured me the 
great gold medal of the Mechanics’ Institute of New Y ork, the only one, 
I am informed, ever struck. 

The Novelty was provided with a blowing machine- operated by a short 
lever attached to the extension of the axle of one of the bell cranks. 
The air was forced into a close ashpit, the fuel—coke—being supplied 
from the top by means of a hopper having two slide valves. The bottom 
of the ashpit, as well as the grate, moved on hinges, in order to 
admit of cleaning. The furnace was upright, resembling an inverted 
truncated cone. The flue, made of copper, was a descending one, leading 
out of the top of the furnace aud returning three times, with the exit at 
the extreme end in the horizontal part of the boiler. Several boilers 
built on this plan all proved very satisfactory. In my steam fire engine 
of 1840, however, though the blowing machine was retained the fire-box 
was square and the boiler tubes straight, asin Booth’s boiler. I persist 
in not calling it a Stephenson boiler. As to straight tubes, Braithwaite 
and myself built a boiler with twenty straight copper tubes, and an 
internal furnace, in 1823, the cumation of which was witnessed by 
Captain Ross and other persons. We abandoned this mode of construc- 
tion because it was difficult to make a joints, and not so 
economical as the descending flue, or the helical flue coiled round the 
furnace. Ill-natured people in Liverpool, during the Rainhill trials, 
insisted that Booth borrowed his idea from London. 

Unfortunately, my. drawings of these boilers were destroyed many 
years ago, or I would now send you copies. Sketches I always deem it 
improper to part with, of werk which I have executed. I omitted to 
mention, in the former ‘statement forwarded to you, that the Novelty was 

Linned and built, ready for transportation to Liverpoul, in seven weeks. 

at for a letter received from a friend in that town, at the end of July, 
1829, informing me, merely as news, that a “ steam race” was expected, 
the Novelty would never have been constructed. It is proper to mention 
that, after the Rainhill trials, I used the Novelty as an experimental 
engine, to test the efficiency of exhaust age and independent power 
for operating the blowing machine, 

At the end of these experiments ‘the ‘Novelty could hardly be recognised 
as the Novelty. I afterwards designed another form of locomotive 
engine, of very elegant appearance, two of which were built by Braith- 
waite, intended to astonish the world at the opening of the Liverpool 
and Manchester Railway. They proved utter failures for want of steam, 
my opponent’s outcry against a close ashpit having induced me to 
abandon the blowing machine and resort to exhaust abet one produced 
by a small fan wheel turning within a nificent polish per vase 

on the top of the boiler—very c! eal, but miserably inefficient ! 
Pabetain from saying anything about my torpedo until after the final 
official trial next summer. 
I am, my dear Sir, 
fours very truly, 
J. Ericsson. 

John Bourne, Esq., C.E., London. 

In the Rocket it will be seen that the oblique connection of 
the engine with the wheels will necessarily work up and down 
the springs, and a rocking motion was imparted to the engine, to 
moderate which cork was introduced to extinguish or reduce the 
elasticity of the springs. The bell crank employed in the 
Novelty enables the motion to be imparted to the wheels, with- 
out impairing the action of the springs, and the cylinders were 
at the same time maintained in the vertical position. A good 
number of locomotives were constructed embodying this arrange- 
ment, among which may be mentioned the locomotives con- 
structed by Sharp and Roberts for opening the Dublin and 
Kingstown Railway. - 

I may here mention parenthetically, though somewhat foreign 
to the topics under review, that in 1840 I went abroad, in 1843 
I established the Artizan, and in 1844 I began the publication of 
my “Treatise on the Steam Engine.” In 1846, by desire of Sir 
Macdonald Stephenson, I made the preliminary estimates for the 
East Indian Railway, and in 1847 I went to India as one of the 
engineers of that undertaking. While there my investigations 
enabled me to ascertain that the Grand Trunk Road, which is 
carried on an embankment from Calcutta to Delhi, would be 
suitable for the permanent way of the railway, and I recom- 
mended that the rails should be laid upon it—an arrangement 
which, if carried out, would have saved several millions of money 
and several years in time. Mest of the rivers were at this time 
bridged, but the Saone, a broad river running over a quicksand 
of unknown depth, had no bridge yet across it. The special 
difficulties of the case I proposed to surmount by injecting lime- 
water into the sand followed by a strong solution of sulphate of 
iron from a neighbouring hill, and so turning a section of the bed, 
of the necessary dimensions to support the bridge, into rock. 

In 1848 my “ Catechism of the Steam Engine” was published. 
In this work were first given the coefficients for the speeds of 
vessels. Internal corrosion of boilers was traced to the action of 
superheated steam, and a remedy for it was suggested. 

In 1850 the Admiralty informed the Peninsular and Oriental 
Company tbat in renewing the contract for the mails—which had 
then nearly expired—a speed of twelve knots at the measured 
mile would be required from the vessels, instead ‘of ten knots as 
heretofore. The vessels of the company at this time were all 
paddle vessels, and as the acceleration demanded involved the 
employment of nearly twice the power, the dilemma in which 
the company found itself placed was one of serious gravity. A 
solution of the difficulty occurred to me, which was as follows: 
The boilers of the vessel being pretty well worn, so that in any 
case new boilers would be needed at no distant date, I proposed 
to take the boilers out and to introduce cylindrical boilers capa- 
ble of withstanding a good pressure of steam. It would not 
have been safe, in my judgment, to have applied much more 
pressure to the existing engines. But I proposed to apply a 
single engine, driven by the high-pressure steam, to give motion 
to a screw at the stern, which steam was to pass into a reservoir, 
when dismissed from the high-pressure engine, to be used to 
give motion to the existing paddle engines, in much the same 





would thus have been introduced indirectly. I showed that 
under this arrangement the power would have been doubled, 
without any increase in the consumption of coal per hour. The 
effect of doubling the power would have been to raise the speed 
from ten knots to twelve and a-half. The saving of coal per 
voyage would have been in the proportion of the increased speed, 
as fewer hours would have been required to perform it, and the 
weight of the extra machinery would have been more than com. 
pensated by the weight of coal saved. The suggestion was not 
adopted. A new capital was called up to construct a new fleet, 
while very little was got for the old one, and the company has 
never been so prosperous since that time. The suggestion of the 
conjoined paddles and screw was published in my “ Treatise on 
the Screw Propeller,” begun in 1850 and completed in 1852. 
Soon after its publication it was announced that Mr. Brunel 
proposed to employ the screw and paddles combined in the 
Great Eastern. Whatever may be thought of the merits of the 
arrangement as applied to new vessels, I consider that, as a 
device for accelerating the speed of old vessels which must else 
have ed, it was well adapted fer its intended pur- 
pose, my one, therefore, which it was suicidal to reject. 

In 1852 I began to establish shipbuilding and engineering 
works on the Clyde, and I soon afterwards commenced the con- 
struction of iron ships and steam engines. Here I introduced 
several innovations. I employed steam of 40]b. pressure in 
cylindrical marine boilers, and as a large measure of expansion 
was thus obtained, the consumption of fuel was small. I intro- 
duced at the same time the method of balancing the momentum 
of the reciprocating parts of the steam engine by counter- 
weights applied to the cranks. This contrivance, which has 
become very general, I afterwards patented. I had always been 
impressed with the importance of employing a high speed of 
piston, and so far back as 1846 I had constructed a small engine 
which ran ata very high speed. But as it was not balanced, 
the tremour it created shook the whole premises, and it became 
obvious that the momentum of the parts would have to be 
balanced by an equal momentum, acting at the opposite side of 
thecrank, beforea smoothand satisfactory result could be obtained. 
As I had soon after this to go to India, the subject was dis- 
missed from my mind, until I was called to undertake the con- 
struction of fast-moving screw engines, when I at once saw that 
it would be indispensable to a satisfactory performance that the 
momentum should be balanced in the way | had previously con- 
templated. All my engines were consequently constructed with 
counter-weights, to balance the momentum of the reciprocating 
parts ; and I then obtained, without tremour, a piston speed of 
700ft. per minute—a speed ‘which, i in marine engines, has not yet 
been exceeded. 

When the screw propeller was introduced Ericsson drove it 
direct, but other engineers employed slow engines with inter- 
mediate gearing to bring up the speed. One main difficulty 
attaching to direct-acting engines was the shock and wear inci- 
dental to the rapid closing of the air pump valves. The first 
alleviation of the difficulty came from Eeicsson, in America, who 
introduced canvas flap valves falling on grids. These valves, 
which were composed of several thicknesses of canvas sewn 
together, were introduced into two vessels—the Massachusetts 
and the Marmora—constructed by Ericsson at a very early period 
in the history of screw propulsion, and which I inspected in 
Liverpool when they visited this country. Some slight repairs 
were effected upon them by Mr. Kennedy, who suggested that, 
instead of the plies of canvas being sewn together, they might 
be stuck together with india-rubber, like Macintosh cloth. Several 
valves were made on this plan; and, finally, the valves were 
made with india-rubber altogether. The method of forming the 
valves of a number of discs, kept in place by a central bolt, is 
due to Mr. Edward Humphrys. Messrs. Penn and Son were very 
early in the adoption of direct-acting engines, and their first 
engines of this class—those made for the Arrogant and Encounter 
had brass spindle valves in the air pump. I saw these engines 
during construction, and predicted that these valves would not 
answer for engines working at a high speed, in consequence of 
the shock and hammering which would ensue. However, the 
valves were finished, and tried ; but they were speedily removed, 
and Mr. Edward Humphry’s discs—which at this juncture 
appeared—were substituted, by which the evil was remedied. 

When I began to build ships I resolved to build them on 
scientific principles, and it seemed to me material to determine 
what the form would be which would give the least resistance in 
passing through the water, and what the arrangement of the 
materials should be to give most strength with least weight. The 
only direction in which iron ships had yet shown weakness was 
in the direction of their length. Several of them had broken in 
two when they got ashore, and some had cracked down the sides 
from the buckling which a wooden deck permitted when exposed 
to a rough sea. 

My very first vessel, built in 1853, was formed with an iron 
deck with a double bottom, and with light frames spaced 3ft. 
apart ; so that the vessel constituted a great hollow girder, with 
the best arrangement of materials for strength which the use of 
vertical frames permitted. All vessels, whether blunt or sharp, 
or whether shallow or deep, ought, it seemed to me, to have sub- 
stantially the same lines, only that in the case of sharp vessels 
the sections would be drawn further asunder, and in the case of 
blunt vessels they would be pressed closer together. The form 
of a vessel would in this view be expressible by an equation 
which, with the aid of a coefficient, would suffice for the evolu- 
lution of any order of vessel. To make the resistance a 
minimum, it seemed to me that every particle of water should 
be moved aside with the same kind of motion with which a 
pendulum vibrates sideways, until it comes to rest at the mid- 
ship frame, where it should vibrate backward until it slowly 
comes to rest at the stern. If this view were correct, the form 
of the vessel should be such as to impart this motion ; and in 
such case the only resistance would be that of friction. I built 
several vessels on the principle thus shadowed forth, which I 
expected would attain a much higher speed than other vessels. 
But in this expectation I was disappointed, as they turned out to 
he neither better nor worse than vessels of the usual forms. 
The conviction was thur forced upon me, that nearly the whole 
of the resistance which weiiferzc vessels encounter in passing 
through the water is due to friction ; and in an edition 
of my “Catechism of the Steam Engine,” published in 1856, 
I gave expression to this view, which was subsequently 
adopted by Professor ‘Rankine, and others, and is now 
generally accepted. At this time I proposed to pro- 
duce ships by machinery; and I took out a patent for 
building vessels with longitudinal frames, and for the use 
of hydraulic riveting apparatus applied to the vessel on 
the stocks. So far back as 1834 I had transformed a punching 
press into a riveting machine, and had executed riveting with it 
at the steam company’s works in Dublin. Mr. Cuthbert, the 


managér of the works at that time, shortly afterwards entered 
the service of the late Sir William F airbairn at M: anchester, whose 
riveters hod then struck for wages, and an imitation of my arrange- 


ment of mactaxe riveting soon after hx made its appearance 
' pont 1 ranchant the eoun- 
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try. Such an apparatus, however, would not be suitable for the | investigation, and I now beg to report you on the cause of this 


side of a ship, and so a hydraulic riveter was adopted, which 
could be applied in situ. This design, however, though ad- 


vanced as far as the construction of the hydraulic riveter, was | 


never wholly carried out, and it might still be advantageously 
revived. 

The merit of taking off the pressure from the face of the slide 
valve by applying a counteracting pressure to the back belongs, 
I believe, mainly to Messrs. Penn, who introduced the arrange- 
ment very early in the steamer Father Thames. The link motion 
which Stephenson had introduced into locomotives was first 
applied to steam-vessels by Mr. Edward Humphrys. A separate 
starting valve, which was also the blow-through, was first applied 
by me in the steamer Barwon in 1854. ; 

The use of compound engines with surface condensers in 
steam-vessels is one of the largest innovations of the present day, 
and the most prominent authors of the change were Messrs. 
Randolph and Elder, of Glasgow, whose first arrangements, how- 
ever, were not very successful. But events were ripening for the 
change, and Messrs. Randolph and Elder persevered in spite of 
great discouragement, until finally the innovation was accepted. 
It had for some time been made clear that high-pressure steam 
worked expansively was the indispensable condition of economy 
of fuel in steam navigation, and such economy had now become 
a necessity. The apprehensions in regard to high pressures had 
been gradually broken down, partly by the extension of rail- 
ways, where steam of a very high pressure is used with very few 
casualties, and partly by the immunity from accident which had 
been experienced in cases where a pressure of 40 1b. had been 
employed. Craddock, Rowan, and others then began to con- 
struct marine engines on the compound principle with surface 
condensers, and obtained a very economical performance. but 
Randolph and Elder began without any larger pressure than was 
then usual in steam-vessels, and without steam-jackets to the 
cylinders. Their early engines were therefore very far from 
successful, and there was some talk of taking them out. But 
they applied steam-jackets, and they also raised the pressure, 
after which the performance began to be more satisfactory, and 
it improved as these indications were more fully carried out. 
The advantages, however, of compound engines, as of super- 
heating and some other things, have I believe been very much over- 
rated, and there appears no reason to doubt that common engines 
using the same amount of expansion would be equally effective. 
So long as the compound system involved two cylinders of each 
kind, it appeared to me to constitute an unwise complication; 
but when one cylinder of each kind, with an intermediate 
receiver, was found to suffice, the arrangement involved no extra 
complication, and the objection to it disappeared. I believe that 
it is mainly to the courage and persistency of Mr. Charles Ran- 
dolph that we owe the initiation of this system, as he persevered 
when less resolute men would have given the enterprise up in 
despair. 

One of the most elegant instruments which has appeared 
during the last fifty years in connection with the steam engine is 
Giffard’s injector-—a contrivance we owe to French ingenuity. 
This apparatus is substantially a jet pump, in which a small 
quantity of water moving at a great velocity moves a larger 
volume with a less velocity, as the water in the steam doss not 
lose its weight or inertia from the fact of existing in the vapor- 
ous form. After the introduction of this instrument it appeared 
clear to me that, seeing the water entering the condenser has 
enough energy to carry it out again, and seeing further that 
there was a large amount of unexpended energy in the educted 
steam, it would not be difficult to carry the water out of the 
condenser without a pump on the principle of the injector. This 
idea has been first reduced to practice by Mr. Morton, and his 


~ ejector condenser is now pretty widely applied. 


Such, then, are some of the improvements in the steam engine 
and its most important applications which have been made 
within the last fifty years. Wrought iron and steel are much 
more largely employed in the construction of engines than for- 
merly, and cast iron has been as far as possible discarded. The 
workmanship is better than in former times by the facilities 
afforded by machine tools formerly unknown, and from the aids 
rendered by instruments of precision of various kinds. Steam of 
a higher pressure, worked expansively, has largely reduced the 
consumption of fuel. Boilers can be made tighter by machine 
than by hand riveting. Engines can now be worked at a much 
higher speed than formerly, from the simplicity and fewness of 
the parts, from improvements in the air-pump valves, and from 
the momentum of the reciprocating parts being balanced. The 
introduction of the tubular system in boilers, and the employ- 
ment of an artificial draught, has enabled lighter and smaller 
boilers to generate the steam, and new forms of engines, such as 
locomotives, steam fire engines, portable engines, and other 
varieties of engines have been introduced which were formerly 
unknown. Then steam hammers, steam riveters, steam cranes, 
and steam apparatus of various kinds have been constructed 
to aid the different operations of industry. Finally, we have 
improved governors, improved starting apparatus, improved 
instruments for registering the performance of engines, and 
minute improvements of various kinds. But nothing can more 
conclusively show the colossal stature of Watt’s genius than the 
fact that he accomplished in a few years more for the steam 
engine by his unaided efforts than the whole mechanical world 
has been able to effect during the long interval of enterprise 
and inquiry that has elapsed since his time. 








THE HOWARD BOILER. 


Two explosions of Howard tubulous boilers have recently taken 
place. They have been made the subject of coroners’ inquests. As 
a considerable number of these boilers are in use we publish the 
proceedings in full. The first explosion occurred on the 24th of 
November at Messrs. Jackson’s mill, at Blackburn. Two men 
were killed. The adjourned inquest was re-opened on Tuesday, the 
16th of December, forenoon, at the Town Hall, before Mr. Deane, 
deputy coroner. A large photograph of the pipe which burst had 
been taken by the Manchester Steam Users’ Association, and this 
had been exhibited to the jury. Mr. R. R. Jackson was present, 
as was also Mr. Poole, solicitor, who represented the Barrow Ship- 
building Company, the makers of the Howard Patent Safety 
Boilers, of one of which boilers the pipe which burst was a part. 
The commencement of the proceedings was somewhat delayed, in 
consequence of the non-arrival of a juryman, Thomas Pickup. The 
deputy coroner estreated his recognisances of £20, as he did not offer 
to turn up, but when he did ap and explained that he had been 
labouring under the idea that the inquiry at one o’clock, the 
fine was lowered to £1. The first evidence taken was that given 
by Mr. Lavington E. Fletcher, chief engineer to the Manchester 
Steam Users’ Association, who had been called in by the coroner to 
investigate the cause of the explosion. We give Mr. Fletcher's 
report, which runs as follows :— 

_ “In accordance with instructions received on the 27th ult., I have 
investigated the explosion that occurred at half-past two o’clock on 
the afternoon of Wednesday, November 24th, on the premises of 
Messrs. R. R. Jackson and Brother, Harley-street, Old Mill, 
Blackburn. I have pleasure in stating that Messrs. Jackson 
afforded me every possible assistance and facility in making my 





disaster. 

“The boiler in this instance was not of the Cornish or Lan- 
cashire type, generally adopted for mill purposes, but was one of 
four Howard Patent Safety Boilers, set side by side, connected 
together, and loaded to a blowing-off pressure of 150 Ib. on the square 
inch, ‘he boiler under consideration was the fourth of this 
series reckoning from left to right, and will be referred to as No. 4 
in this report. 

“The Howard Patent Safety Boiler consists of a number of pipes 
in which the steam is generated, the pipes being sometimes set 
vertically and sometimes horizontally or nearly so. In this case 
there were thirty-eight pipes set so as to be nearly horizontal, a 
rise towards the back of about one inch in the foot being given 
them to enable the steam to escape more freely. These pipes, 
which were made of wrought iron and welded at the longitudinal 
joint, measured twelve feet in length by about eight and a-half 
inches in diameter, and seven-thirty-seconds of an inch in thickness. 
The equipment of the boiler was ample. There was a non-return 
valve at the feed inlet, there were two glass water gauges, and a 
blow-out tap, a dead weight safety valve, a steam pressure gauge 
and a tap for allowing the application of an indicator to check its 

‘** There were seven pipes in the bottom row immediately over the 
fire, and the boiler failed in the pipe next to and on the nght-hand 
side of the central one, rending longitudinally on the underside, 
the rent extending about two feet two inches longitudinally, and 
the sides ons laterally to about twelve inches at the widest 
part. Through this opening steam and hot water issued, not only 
from No. 4 boiler that burst, but also from No. 1 and No. 3 at work 
at the time, No. 2 being laid off for repairs. The result of this 
rush of steam and hot water was to blow up the tile blocks 
on the top of No. 4, and to carrpaway the feed pipe and valve, as 
well as the connection to the blow-out tap to the front, and also to 
effect a breach through the brickwork setting at the back, where 
the two men, unfortunately scalded to death, were engaged. 

“On turning to the cause of the explosion it may at once be 
stated that the rupture of this pipe was not due to shortness of 
water through the neglect of the attendant, to which so many 
explosions are erroneously attributed. An inspector of the Man- 
chester Steam Users’ Association happened to be at the works, and 
standing near to No. 1 boiler at the time the explosion occurred. 
While making his examination about a quarter of an hour before, 
he had observed that the water stood about four inches from the 
top of the glass tube, so that there was an ample supply. 

‘Neither did the pipe burst from wasting of the plate by corrosion. 

“* Nor did the pipe burst from irregular or unusual pressure of 
steam. The safety valves, which were of external pendulous dead 
weight construction, which scarcely admits of overloading, and 
having neither fang nor spindle to hold them in place, are very 
unlikely to stick fast, were found to be free on examination a few 
minutes before the explosion. 4 - 

‘* Nor was the rupture due to structural weakness. The pipe did 
not rend at a weld, but through the solid metal, and although the 
working pressure wag high, and the pipes thin, yet their diameter 
was small, so that the strain exerted upon them by the pressure of 
steam was slight. Taking the thickness of the metal as seven- 
thirty-seconds of an inch, the strain with steam at a pressure 
of 150 lb. was only one ton and a-third per square inch, and taking 
the metal as three-sixteenths of an inch in thickness, the strain was 
then one ton and a-half per square inch. This is less than half the 
strain adopted with safety in the shells of Cornish and Lancashire 
boilers. The boiler was tested about three weeks before the explo- 
sion by the hydraulic pump to a pressure of 400 Ib. on the square 
inch. This test, however, did not put a strain of more than three 
and ahalf tons on the inch, taking the thickness of the pipe 
at seven-thirty-seconds of an inch, and four tons, taking the pipe 
at three-sixteenths of an inch. This strain is not sufficient to have 
injured the metal. 

“*In order to ascertain the area of AoA material I —_ it 
desirable to have portions of rup ipe tested experi- 
mentally by Messrs. Galloway, of Knott Milt Manchester, who 
have recently laid down a large machine ially for the purpose 
ini of irop. With this 

M , and requested them 
to forward me the pipe that had burst, which they kindly did with 
the greatest promptitude. Mr. Joy, re tative of the Barrow 
Shipbuilding Company, who are now the makers of the Howard 
Patent Safety Boiler, was present while the tests were being made, 
in accordance with the Coin, Sees - wd coroner . 
the preliminary inquiry held on Thursday, the instant ; an 
Mr. eo poe Be himself satisfied with the mode in which 
those tests were made. I have forwarded to the Barrew Ship- 
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building Com: a portion of the same pipe for testing in their 
nonnee yy 4 check, but have not yet ate the results. No | 
doubt Mr. Joy will be prepared with them at the inquest. 
“The mode in which the tests were conducted at Messrs. Gal- | 
loway’s was as follows :—In the first instance a length of about | 
three feet was cut out of the pipe close to the rupture, and then 
four strips running longitudiually and measuring two and a-half 
inches in width were cut therefrom in the ing machine, two of 
these strips being taken from a little to the right hand of the centre 
line on the bottom of the pipe, and the other two strips a little to 
the left hand of the centre line on the top of the pipe. In addition 
to this, two rings, three inches wide, were turned out of the pipe 
in the lathe, and then heated in a furnace after which they were 
severed longitudinally, and carefully opened out and flattened. 
This being done, the six strips were placed in the testing machine 
and torn asunder, when the following results were obtained :— 
Results of Tests as to the Tensile Strength of the Iron in the Pipe 
that Burst. 





Description of specimen. 


aking weight 


Mark on 
in tons. 


specimen. 





A | Strip about 3ft. long by 2}in. wide, cut from the pipe length- 
| wise a little to one side of the bottom centre line.. .. .. 
B | Strip about 3ft. long by 2}in. wide, cut from the pipe length- 
| Wisei diately above speci Bw cc ce cb} ae ee 


}e/5 z tees 
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} Mean 


E | Strip about 3ft. long by 2}in. wide, cut from the pipe length- | 





| wise a little to the «ide of the top centreline.. .. .. .. 17°6 
F | Strip about 3ft. long by 2}in. wide, cut from the pipe length- | 

| wise i diately below speci owe cs os (epee See 

ee ae 


C | Strip about 2ft. long by 3in. wide, cut circumferentially, care- 
fully heated and opened out flat .. ..  .. 6. -- an oe (IST 

D | Strip about 2ft. long by 3in. wide, cut circumferentially, care- 
| fully heated and opened out flat .. .. 0 .. 2. ee ee oe [1673 


° Meam .. «+ «oc 


** From this table it will be seen that the mean breaking strain 
per square inch, taken in the direction of the | of the pipe, 
which is the direction in which the fibre ran, was 18°4 tons on the 
bottom of the pipe, and 19°%6 tons on the top of the pipe, which 
gives a mean breaking strain for the whole pipe longitudinally of 
19 tons. Also, that the mean breaking strain per square inch, 
taken circumferentially and at right angles with the direction of 
the fibre, was 16 tons. 

** A breaking strain of 16 tons per square inch is certainly below 
the mark, yet inasmuch as steam at a pressure of 150 lb., which 
was the highest with which the boilers were worked, did not exert 
a bursting strain upon the metal in the pipes exceeding one and 
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a-half tons per square inch of sectional area, it is clear that the 
rupture was not caused by structural weakness. 

**We have now examined the causes from which explosions in 
the ordinary type of boiler generally spring, viz., overheating from 
shortness of water, wasting of the plates from corrosion, i 
or excessive pressure of steam, and structural weakness or‘unfitness 
for the pressure at which the boiler was intended to be worked. 
We have seen that the explosion was not due to any of these 
causes ; that it did not arise from the neglect of the attendant, or 
from being too weak to resist the statical pressure put upon it. We 
must therefore turn our attention in th cti see 
whether there is anything in the working conditions of the boiler 
which could have given rise to the explosion. To this end»we may 
consider the behaviour of the steam and water inside the pipes 
when exposed to the action of the fire outside them. 

“‘There is a difference between the conditions imposed on the 
steam generated within a Howard Safety Boiler and those imposed 
on the steam generated within wagon, plain cylindrical, Cornish, 
Lancashire, locomotive, or other ordinary types of boiler. In the 
ordinary type of boiler there is a steam space immediately above 
the water, so that the bubbles of steam can rise directly into it. 
Even under these circumstances when the ebullition is rapid the 
rising bubbles of steam occupy a considerable portion of the 
water space, and lift the water, while an intense fire playing on the 
sides of a vertical boiler has been known to generate steam so 
rapidly as to drive the water away from the plate and to overheat 
it to such an extent as to lead to its rending and thus to an explosion. 
In the Howard Safety Boiler the relatiuns existing between the 
water space and steam space are different. The steam space is not 
immediately over the water, at all events in the case of the lower 
pipes. These are entirely filled with water until ebullition is set 
up, and when steam is generated in them it has to fight its way 
through the water and struggle along the pipes, which are com- 
paratively speaking of small diameter, from the bottom of the 
boiler to the steam space at the top. In doing this it drives a 
considerable portion of water out of the pipes, and the tendency 
to do this is aggravated by hard firing, by lowering the pressure of 
the steam since this increases its volume, and by the infusion of 
salt or any other foreign substance into the feed-water which tends 
to thicken it, and thus to render the escape of the steam more 
tardy. A glance at the construction of the boiler will show how 
difficult it is for the steam to effect its escape from the lower pipes. 
They are as much as 12ft. in length, only about 8}in, in diameter, 
and set nearly horizontally, in addition to which they are open 
only at one end, so that the steam has a long way to travel to get 
to the outlet, and further, as the water has to make its way through 
the same neck in getting in as the steam has in getting out, it will 
be seen that a conflict is likely to ensue and the action be rendered 
very irregular and spasmodic. This may account for the violent 
oscillations of the water which take place in the gauge glasses of 
these boilers. It is true that the feed is pumped in at the front 
end of the bottom row of pipes passing immediately over the fire, 
and thus has to find its way through them to supply the whole 
boiler. This no doubt tends to the mitigation of the evil spoken of, 
but there is nothing to compel the feed to divide all equally 
among the whole aumber of pipes in the lower row, so that it may 
take « course up one or some of them to the omission ef others. 
Further, the feed is not always on, so that there are times when 
the lower row of pipes are entirely dependent for their supply of 
water to as much as may be able to struggle in at the neck a hey 
which the steam is forcing its way out. It is thought, therefore, 
that the pipes over the fire in which the ebullition is most rapid 
frequently contain, when the boiler is in work, as much steam as 
water, or even more, and from this cause become so overheated as 
to be unable to withstand the ordinary pressure and thus to rend. 

“In several other Howard Safety Boilers the pipes immediately 
over the fire have failed in a similar manner to the one under con- 
sideration. In No, 2 Howard boiler in the same range one of the 
pipes in the bottom row burst on the 25th of 4 ~gust last, the rent 
in that case, as in this, being at the underside of the pipe and 
measuring about 2ft. 10in. in length by 16in, at the widest part. 
In consequence of this I understand that Messrs. Jackson had the 
boilers overhauled, and No. 4 repaired with several new pipes 
in the bottom row immediately over the fire, at the same time 
applying the hydraulic test of 400 Ib, already referred to. It was 
one of the new pipes which had not been at work for a month that 
burst. It may be added that on examining No. 4 boiler after the 
explosion, it was found that the central pipe in the lower row 
had six serious longitudinal fractures in it, and appeared just on the 
point of bursting as the one next to it had done. Another ex- 
plosion from the vending of one of the horizontal pipes over the 
fire occurred at Northwich on the 14th day of June, 1874, and a 
further one at the same works shortly while, I am 
informed, that since then fusible plugs have been inserted in the 
lower row of pipes, and that these have given way, showing that 
overheating takes 

“These repeated failures of the pipes in the Howard Safety 
Boiler which are exposed most directly to the action of the fire, 
corroborate the view that the steam is so imprisoned within them 
that it keeps the water from due contact with the metal, and thus 
leads to its being overheated, whereby the strength of the pipes is 
so much reduced that they rend at the ordinary working pressure. 
To this cause I attribute the explosion under consideration. 

“* There is another point worthy of remark. These water pipe 
boilers suffer not only from overheating consequent on the impri- 
sonment of the steam, but also from external firing. The rent in 
the explosion under consideration was a longitudinal one. It was 
so in No. 2 boiler in the same series which burst in August last, as 
well as in the boilers previously referred to that burst at North- 
wich ; while the fractures discovered in the central pipe of No. 4 
boiler were also longitudinal. With internal firing the pressure of 
the steam at the parts immediately over the fire is external: it 
surrounds the furnace tube, and thus tends to close such fractures 
should they occur,while with external firing the pressure is internal, 
and therefore tends to burst them open, thus developing small 
fractures into large ones. I cannot remember a single case in 
which hard firing has developed a longitudinal fracture in the 
furnace tube of an internally-fired boiler. It may bulge the plate 
gradually downwards and thus give warning of the danger, but in 
the explosions of the pipe boilers just referred to there does not 
pa are to have been any warning whatever. These pipe boilers 

erefore appear to suffer from two evils, viz., the imprisonment 
of the steam inside them, and the action of the fire outside them. 

“* Messrs. Jackson have called my attention to the fact that the 
oscillation in the water of No, 4 boiler has increased since it 
was repaired and thoroughly cleaned out about a month since. 
It is possible that this is due, at all events to some extent, to the 

. Ebullition is always more convulsive in smooth vessels 
than in rough. In a smooth glass vessel ebullition may be deferred 
by many degrees, and thus the temperature of the water is raised 
considerably above boiling point, but on inserting a rod and dis- 
turbing the water, ebullition will be at once set up. The cleaning 
out of the briier removed the thin lining of scale, which offered a 
number of points from which the bubbles of steam could be evolved. 
Also the scale acted slightly as a non-conductor, and to that ex- 
tent reduced the effect of the fire. Its thickness, however, was 
inconsiderable. The introduction of grease into the boiler would, 
ne doubt, render the ebullition more convulsive, and thus increase 
the oscillatien of the water in the glass gauge. 

“The statement has been made that had a boiler of the Cornish 
or Lancashire type, so generally employed for mill p » been 
adopted in this instance, instead of the Howard Safety Boiler, the 
building above would have been laid in ruins and « number of 
persons seriously injured; and, further, that however good a 
Cornish or a Lancashire boiler may be, yet, that a careless fireman 
may at any time ‘ blow it up’ by veglecting its feed-water supply. 
As these views are contradicted by expericuce, and their repetition 
is likely to mislead steam users, it may be desirable for me to offer 
a few remarks by way of correction. 

(dor continuation see paye 406.) 
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FLOATING BATTERY FOR THIRTY-SIX INCH MORTAR. 


DESIGNED BY MR. ROBERT MALLET, C.E., F.R.S., WESTMINSTER CHAMBERS, 


(For description see page 459.) 
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SELF-ACTING PLANING MACHINE. 


MESSRS. JOHN ELCE AND CO., ENGINEERS, 
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Tue very neat and handy little planing machine illustrated 
here, which is being made by Messrs. Elce, deserves attention. 
It is a small tool, occupying about 5ft. by 2ft. 6in., and is useful 
for small work, making a cut up to 3ft. 6in. long, and taking an 
object 20in. wide. It will be seen that the tool is driven irom 
fast and loose pulleys, and the motion transmitted by toothed 
gear, a quick return being obtained by bevel wheels, which 
actuate the screw. The height of the cross slide is regulated by 
hand, but there is a self-acting cutting-down motion, ranging 
about 6in. The supporting and working parts are all well pro- 
portioned and of ample strength, producing, therefore, good 
work expeditiously. Of this we satisfied ourselves, having seen | 
the machine in regular work. The arrangement of the driving 
and other gear makes the machine very convenient and service- 
able, and from inquiries we made, it appears to us also a cheap 
tool. As all the working parts are shown in the engraving the 
latter explains itself, and we refrain, therefore, from any further 
description as superfluous. 











BURRELL AND VALPY’S PATENT SAFETY 
WHEEL TIRE. 

Tuis tire is made of uniform section throughout its entire | 
circumference; thus every part is of equal elasticity and of the | 
TION OF WHEEL. | 
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maximum strength. The uniformity of section causes all vibra- 
tions to pass freely round the tire with the minimum strain on 
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the metal. Where bolts are used to secure tires there is an 
evident loss of strength equal to the section of the metal that is 
cut away for the bolt-holes, and the destructive force of all the 
vibrations is concentrated at these weakened places, and the 
bolts produce cross and irregular strains. Failures caused by 
this defective system have frequently come under the observation 
of the patentees. The weakness caused by bolt-holes or by other 
sudden inequalities is far from being duly appreciated ; it cannot 
be measured, but the effect, produced may be compared to the 
glazier’s scratch on glass, or the smith’s small indent on metal 
where a fracture is desired to be made. 
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CROSS SECTION 





A.B. RETAINING _ REBATES 
Cy KEY PASSING ROUND.,.TRE ENTIRE 
CIRCUMFERENCE OF THE WHEEL 


Messrs. Burrell and Valpy’s patent safety wheel tire is turned 
and put together under heat or pressure in the usual way, and 
the circumferential key-C is then added to secure the tire to the 
wheel should it break or become loose. This key may consist of 
a flexible wire or small rod bent to suit the circumferential 
groove made to receive it, and of such size as to move freely 
when it is forced or driven into its place through one or more 
holes in the inside rim of the wheel. It is then secured so that 
it can be taken out when required, or the key may be inserted 
in short pieces through a slotted way in the inside rim of the 





wheel, as shown at C*, and then driven forward piece by piece 
in either direction to fill up the groove, and then to be secured. 

A }in. wire key presents 47 square inches of metal to be 
sheared on a wheel of 5ft. diameter, or 3 square inches per foot 
rim of tire, which is, it is claimed, ample to prevent any broken 
portion of the tire from slipping off retaining rebates on the 
wheel; but the size of the key can be erecemes P it is thought 
necessary. 


BLAKE’S PATENT VERTICAL BOILER. 

In the accompanying engraving we illutrate an ingeniou, 
form of vertical boiler patented and manufact ed by Mr. J. Blake, 
of Miles Platting, Manchester. The fireb.~ ‘s divided by a 
water chamber into two parts, the lower part & ‘ng the furnace 








and the upper part the tube chamber. Th «ter tubes are 
placed in the upper part of the fire-box, as s. >» 1, and are so 
arranged as to cause a thorough breaking up of yaseous pro- 
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ducts and effective circulation of the water, which are so essential 
to insure economy and durability in a steam boiler. 

By this construction of boiler the whole of the gaseous pro- 
ducts on leaving the furnace are made to pass through an opening 
considerably less than the area of the firegrate, and thus being inti- 
mately mixed together, it is claimed that combustion is more perfect 
than in the ordinary vertical boiler, undue smoke is prevented 
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and soot deposit proportionately lessened, whereby the efficiency 
of a clean heating surface is maintained, and a considerable 
saving in fuel is effected. The whole of the boiler is accessible 
by simply removing the manhole and mudhole covers, and the 
tubes are, it is stated, easily taken out and replaced. A 35-horse 
power boiler on this system has, we believe, been at work for 
some time or Mr. Blake’s premises, 








A Gas SHapow.—A striking and curious experiment, showing the 
superior weight of carbonic acid gas over air, may be made, says 
the Scientific American, by projecting the shadow of the gas, as it 
is poured from its containing vessel, upon a screen. The latter 
should be ot white paper and bright sunlight should fal! on the 
stream of gas, which should be poured from the spout of a 
pitcher held within 10in. of the screen. The curious result, of a 
shadow produced by apparently —- will be seen, the former 
resembling descending smoke, quite black at the spout of the 
vessel, but brightly illuminated whenever the sunlight is concen- 
trated by through the gas, 

INDUSTRIAL RPRISE IN RoUMANIA.—The manufacture of 
sugar from beetroot has obtained a footing in the United Principal- 
ities. It is a lady who has led the way in the introduction of 
new industry—Mme. Marie Sgardelli, a rich widow, who has 
lately established a sugar factory on her estate at Sascat in 
Moldavia. An American company is in negotiation with the 
municipality of Galatz for a concession for establishing in that 
port a set of machinery for sifting and drying and for embark- 
ing it, by means of tubes, on board the harbour. Mr. 
Bordeano, edivor of the Turquie, is on the t of securing a 
concession for a privileged Danube Steam Na’ Compaeay. 
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THE HOWARD BOILER. 
(Continued from page 453.) 

** Although a careless fireman might undoubtedly neglect his 
water pon that would not cause a boiler of the Cornish or 
Lancashire type, if well made, to ‘blow up.’ It might certainly 
lead to the rupture of the furnace crown, but when the furnace 
tube is strengthened with encircling rings, the rent is found to 
confine itself to a single plate and the ends with the outer shell to 
remain intact. The boiler is not moved from its seat, nor are those 
alongside of it disturbed. This has proved to be the case re- 

tedly. With regard to the rupture of the outer shell of a 

cashire boiler, I may state that the Manchester Steam Users’ 
Association has for years gone to the expense of acquiring the 
particulars and investigating the cause of nearly all the explosions 
occurring in the United Kingdom. These have all p: under 
my review for the last fifteen or sixteen years, and as fifty explo- 





sions occur every year on an average I have had the opportunity: 
of investigating the cause of some 750 explosions. As far as I 
can remember not one of these was due to the rupture of the 
outer shell of a Cornish or Lancashire boiler when well constructed, 
well set, and kept in good repair as every boiler should be. It is 
true that two Lancashire boilers burst simultaneously in Blackburn | 
early in the year 1874, but these boilers were injudiciously set. The | 
flues were carried over the crown of the shell, and the mountings 
tightly bound in the brickwork. The danger of this I ventured to 
point out in my report to the coroner at the inquiry uent on 
the explosion, and the correctness of that view has been shown by 
the fact that another boiler, having the flues carried over the top, | 
burst at Over Darwen in July last. The explosion of these boilers 
therefore does not invalidate the conclusion stated above. I am 
thus justified in stating that no good Cornish or Lancashire* boiler 
has, within the limits of my own experience, ever burst except 
from shortness of water, and when that has occurred the rupture 
has been confined to the furnace tubes, and has not led to the dis 
lacement of the boiler or those alongside Had, therefore, a 
‘ornish or Lancashire boiler been adopted in this instance, instead 
of the mill overhead having been brought down and several lives 
lost, there would have been no explosion, and no lives sacrificed or 
even en This view is corroborated by the fact that 
Messrs. Jackson, who have 13 boilers, six of which are of the Lan- 
cashire, and seven of the Howard Safety type, never had any explo- 
sions from ba ire boilers, but have had two from the 
ers. 


Howard Safe’ 

“Tt is hardly meee | for me, in conclusion, to warn steam 
users generally against the danger of the Howard Safety Boiler. 
The facts already given will speak for themselves. The inspector 
of the Manchester Steam Users’ Association had a narrow escape 
of being killed. He was on the top of the boiler but a few 
minutes before the explosion, also at the furnace door examining 
the lower row of pipes. The pipe that burst showed no signs of 
failure, and appeared all right outside. Boil-rs that behave in 
this treacherous and fitful manner are not suitable to be em- 
ployed where human life is at stake. I believe that the makers are 
modifying the boiler with a view of quickening the circulation of 
the water; but previous modifications have not done all that was ex- 
pected, so that it will be advisable to consider othersas experimental 
until very fully tried ; and I would beg to urge that this should 
not be done at the risk of the public safety, but thet any further 
modifications that may be adopted should be severely tested ex- 
perimentally at the maker’s works, in the first instance. With 
this view, I would venture to suggest that the fires should be 
stimulated by an artificial blast, so as to attain the highest rate of 
evaporation that can occur in practice, and also that the water 
should be thickened with the infusion of foreign substances, so 
that it may be as unfavourable for the free escape of the steam as 
any likely to be met with in actual work.—I am, Sir, yours faith- 
fully, (Signed) ‘‘Laviyeton E. FLEercuer, Chief Engineer.” 


Mr. Fletcher was then examined by Mr. Poole, who asked: Did 
you in the year 1871 give evidence before the House of Commons 
as to boilers generally—their construction? Yes.—At the same 
inquiry I believe Mr. Martin gave evidence? Yes.—And at the 
request of the committee handed in a list of the accidents occurring 
from different kinds of boilers? I don’t remember, but I dare say 
it was so.—Do you know that from 1800 to 1870 there were 1046 
boiler accidents? That is a statement of Mr. Martin’s in his 
report, I dare say: I accept Mr. Martin’s statement, but of course 
I am not answerable for it.—And of these 121 were of the Cornish 
or Lancashire type? Well I cannot say.—And that in the year 
1874, there were 70 boiler explosions? Yes, I dare say there was, 
but I cannot charge my memory with those figures.—And that out 
of this number, 31 were of the Cornish or Lancashire type? I 
cannot remember that, but if you want me to admit that a number 
of explosions do occur with boilers of those types, of course I do 
so.—But before doing so, don’t you think you are begging the 
question when you say, as you do in your report, that such an 
explosion could not have occurred with a Lancashire boiler? 
Certainly not.—Will you tell the jury then how it is these explo- 
sions do occur with the Cornish or Lancashire boilers? I have 
explained that in my report, I have said when the boilers were 
well-made, and well set, and in good repair, they were safe. Mr. 
Jackson’s boilers were well-made, and if a Lancashire boiler is so 
well-made, no explosion would in this case have occurred.—Don’t 

ou know that there are what are called circulating plates in these 
ilers? I don’t know that there are in all of them.—Don’t you 
know that such plates form one of the essential points of the con- 
struction of the Howard boiler? No, I don’t know that it is so essen- 
tial.—Have you seen the specification? No, I have seen the boiler.— 
Mr. Poole explained the construction of these circular plates, and 
then asked Mr. Fletcher : What view do you hold with regard to 
these plates and this accident, and what effect the plates would 
have had if they had been allowed to remain in?—The Deputy- 
Coroner : Of course you are assuming a certain state of things, as 
to the existence of which Mr. Fletcher knew nothing. —Mr. Flet- 
cher : If these circulating plates were ofanyimportance, why did not 
Mr. Howard impress that upon Mr. Jackson 7—Mr. Poole : That is 
not a question for us now to consider, I merely asked how far that 
would affect what you say concerning the boiler in your report.— 
Mr. Fletcher : Idon’t know that they are of the slightest value.— 
Mr, Poole : But are you prepared to say they are not of great value ? 
I am not prepared to say anything about them.—Mr. Poole referred 
to a speech delivered by Mr. Fletcher, at Manchester, and said 
he understood from that that Mr. Fletcher condemned all kinds of 
boilers aoe the Lancashire one.—Mr. Fletcher : I said this, that 
comparing the two boilers I consider the Lancashire one safer than the 
other.—Mr. Poole : Would not the removal of the circulating plates 
account for the want of circulation? I don’t know that it 
would produce any effect at all.—A drawing of the plates was here 
exhibited, and after he had inspected it, Mr. Fletcher observed 
that he was not prepared to say that the plates would have done 
any good, Itappeared to him that such things were only an ex- 
periment. If a boiler could be rendered unsafe by the absence of 
one of those little things, then he thought such a type of boiler all 
the more dangerous.—Mr. Poole contended that in other kinds of 
boilers small things were very important, but Mr. Fletcher main- 
tained thas in the Lancashire boiler the case was different. He 
also asked if the Howard boilers were fitted with them, and 
whether the boiler which burst at Norwich possessed them.—Mr. 
Poole said they were always sent out with the boilers, and stated 
that the one at Norwich was fitted with plates.—Mr. Fletcher : 
Then that proves that such boilers burst even with these circula- 
ting plates.—Mr. Poole sai: the explosion at the place referred to 
occurred through a little salt in the water, and further observed 
that he had not desired to take tion to Mr. Fletcher's report, 
only he found that Mr. Fletcher had really pitted the Lancashire 
boilers against the Howard one. If he had been sitting in another 
place—as he had 1g do—in the position the deputy-coroner occu- 
pied, he should nt have allowed that portion of Mr. Fletcher's 
report to be put iu twhich dealt with the relative merits of the two 
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kinds of boilers —-Mr. Deane said that perhaps there was a little 
enlargement in the report, but he allowed it because he 
thought it would be of public service. Besides, if he were 
disposed to act very strictly, then he might question Mr. 
Poole’s right to do what he was doing, since no one had 
made any charge ——- the Barrow Shipbuilding Company. 
—Mr. Poole ask Mr. Fletcher if he would give any 
reason why the explosion had not occurred before, seeing that he 
had known the boiler to be constructed ina faulty manner. To 
this Mr. Fletcher replied by saying that circumstances varied, the 
tube varied, the water was liable to be different, therefore the 
same circumstances were not always co-existent.--Mr. Poolo 
inquired if, supposing a I hire boiler had burst, placed in the 
same position as that one was, whether a deal more damage 
would not have been done, and whether in all probability there 
would not have been many more lives lost.— Mr. Fletcher replied that 
a Lancashire boiler equally well-made would not have burst, and 
that if one of that sort had burst it might not have caused any 
fatalities. In his opinion Howard boilers burst much more 
frequently, and did more damage to human life than Lancashire 
boilers, while the latter destroyed more property.—Mr. Poole : 
Does that agree with the statistics furnished to the House of 
Commons? Yes, it is based upon them.--Do you know that we 
have twenty-five of them at Barrow, and have never had any 
accidents? Yes, but I also know that they have given out over 
the fire, and that where there is liability to such ruptures there is 
danger to human life. If there had been an equally well-made 
Lancashire boiler here there would have been no explosion. 

Mr. R. R, Jackson: You say in your report, “‘ No good .Cornish 
or Lancashire boiler has, within the limits of my own experience, 
ever burst except for shortness of water, and when that has occurred 
the rupture has been confined ,to the furnace tubes, and has not 
led to the displacement of the boiler or those alongside.” I ask 
you whether, if the crown of the flue of a Lancashire boiler had 
rent, there would not have been a serious escape of water and 
steam, and have been the cause of death to any with whom it 
came in contact ? 

Mr. Fletcher : I admit that it would, but not more than in the 
Howard boiler. 

Mr. Jackson: Would not a larger volume of water and steam 
escape from the Lancashire boiler under the circumstances 
described than from the Howard boiler? 

Mr. Fletcher : Yes, it would be so? 

Mr. Jackson : In case of such a rent as that referred to taking 
place, would not the boiler explode ? 

Mr. Fletcher : I think not, 

Mr. Jackson : That is not the opinion of other engineers, Are 
you aware that the glass water gauge coupled up to the Howard 
boiler did not give a correct indication of the amount of water in 
the pipes. 

Mr. Fletcher : That is referred to in the report. 

Mr. R. R. Jackson here observed that since the jury met together 
on the former occasion, his firm had given a great deal of attention 
to the subject, and they had ascertained that the tube to which 
the gauge pipe was attached was often partially filled with water 
and that the weter passed through into the glass tube, thus pre- 
venting the water in the glass tube from corresponding with the 
water inside. They had since that time attached the gauge cham- 
ber to the boiler differently, and by that means they had secured 
uniformity between the water in the gauge and that in the boiler. 
The oscillation of the water in the gauge, too, had been consider- 
ably lessened by that means. He thought it not unlikely that the 
tube to which the gauge was attached often contained water, and that 
the glass got filled with water, when really there was little inside 
the boiler. He thought, that too, was the more probable cause of the 
explosion than any deficiency in the boiler itself, though he believed 
it quite possible that the removal of the circulation plates 
might of had something to do with it, 

Mr. Fletcher: Were you aware they were removed, 

Mr. Jackson said he was not. There was a man sent from 
Barrow to repair the boiler, and he did not replace them. Although 
Mr. Fletcher had strongly condemned the Howard boiler, yet it had 
not altered his (the speaker’s) confidence in it in the slightest 
degree. Mr. Fletcher had from the very first opposed those 
boilers, no doubt from the most conscientious convictions, and asa 
matter of course he would be influenced in that investigation by 
the opinion he held on the merits of the boiler. Seven boilers, if 
they were constructed in a faulty manner, would not have worked 
for five yearsat a high pressure with safety, and he thought that 
the investigation ought to have been directed to find out the 
exceptional cause of the explosion. Since his firm had made the 
discovery that the water in the gauge did not always accurately 
represent the water in the boiler, they had altered every boiler so 
that it would do so, but it certainly was a strange thing that none 
of the engineers who had to do with the boiler aforetime had 
found out that there was something wrong about the gauge, and 
that it did not show the proper level of the water. Mr. Fletcher 
had said that if a Lancashire boiler had been in the same place 
and had exploded, in all probability it would not have caused more 
deaths, but in his (Mr. Jackson’s) opinion it would; he believed 
the loss of life in such a case would con been fearful to contem- 
plate. So far as regarded that explosion only one life was endan- 
gered in the ordinary way, that of the man in front of the boiler, 
who was so far recovered that he could, if it had been found 
necessary, have attended there that day. The two men who came 
to their death through the explosion were not engaged in attending 
to the boiler, but were unfortunately in a chamber behind. His 
own impression was that the Howard boiler was quite safe, and he 
could say without any hesitation, that if he felt that Mr. Fletcher 
was right, then he would have all the boilers of that class pulled 





out. 

Mr. Alfred Hill, in answer to Mr. Poole, said: I am managing 
engineer at the Lakenby Ironworks, Middlesbrough. I have given 
a great deal of attention and written papers upon Howard’s and 
other boilers. We have 10 Momed | boilers at the works and 
have had them for 44 years. I am perfectly well acquainted with 
the working and construction of the boilers. At the works we use 
gas and not coal, and the whole of the tubes are enveloped in one 
flame, and not only the bottom one. That would be a more safer 
test than with coal, .We have never had an instance of one of the 

ipes giving way, and we have worked them at 100 lb. pressure, 
th Sundays, other days, and at nights. I considerthem as safe 
as any kind of boiler. They have worked very satisfactorily. I 
think there must have been some grease in the tubes, and that, 
with the fact thatthere were no circulation plates in the boiler, 
may have been the cause of the explosion. I think Mr. Fletcher 
has a little prejudice against Howard’s boilers. In my opinion the 
removal of the circulation plates satisfactorily accounts for the 
accident. If the accident had been as Mr. Fletcher says, it would 
have taken place long ago.—By the deputy-coroner: We clean our 
boilers once every three weeks. If there was a crack in one of the 
tubes it would soon show itself. We cannot see the crack in the 
tube by taking a light, but can see the crackif it is tested. 

Mr. Jackson, in answer to Mr. Fletcher, said he did not know 
that the circulation plates were essential. 

Mr. Fletcher (to witness): It pee that my report and. your 
evidence agree. You think that the grease had something to do 
with it ?—Witness: Yes. The plates have been taken out for a 
month.—Can you fix the day that the explosion should occur ?— 
The boiler might have been neglected on the day the explosion took 
place. By a Juror: I have quite as much confidence in our boilers 
as I had at first. I think they are quite as safe as any other kind. 
If a tube does burst it does not explode the whole boiler.—By 
another Juryman : It would not be safer if the iron for the tubes 
were thicker, because the iron would burn. 

Mr. Fletcher: The boiler is quite strong enough to stand the 
pressure. It was well made. 

The Deputy-Coroner, in summing up, said he wished to warn the 
i, that they were not inquiring into the merits of the boilers, 
ey were inquiring what was the cause of the deaths of the two 


men, and if they thought it accidental, their verdict would be one 
of accidental death. They could have no doubt that these two men 
met with their deaths accidentally. The matter had been fully 
ventilated, and there did not seem to be any neglect on the part of 
Mr. Jackson or those who made the boilers. They were not to 
inquire which was the best boiler. 

The Jury retired, and in about 15 minutes returned. 

The Deputy-Coroner : Have you all agreed upon your verdict ? 

The Foreman (Mr. Dickinson): The unanimous opinion is, that: 
these two unfortunate men have met their deaths accidentally. 
The verdict is ‘‘ Accidental death,” without any comment. 

The second of the two explosions to which we have referred 
occurred at Ardwick, Manchester, at Messrs, Moseley’s India- 
rubber works, on the 17th instant, when two men were killed, 
The inquest took place on Monday, the 20th, before Mr. E. Herford, 
the city coroner. Mr. David Moseley was present during the pro 
ceedings, and Mr. Smith (Smith and Boyer) watched the case in 
behalf of the friends of the deceased. ‘The first witness was— 

James Stephenson then said he was an engineer in the employ- 
ment of Me:srs. Moseley. The deceased were in the same 
employment. About a quarter to twelve on Friday morning the 
witness was in the engine-house, having just left the two deceased 
in the firehole. He was oiling the sides of an engine, when he 
heard an explosion, and running out met M’'Hugh, who seemed to 
have been severely scalded, and said “‘Oh, my.” Some other 
employés took him into the warehouse, and the witness went to 
the firehole, where he found Bowden lying face downwards among 
the coals. There were in this firehole three boilers, the doors o 
which had been blown open and the fires blown out. Bowden was 
quite dead. M*Hugh was taken to the Royal Infrmary. The 
pressure of steam would be about 941b. or 95 1b. to the square 
inch, as shown by the steam gauge. 

Margaret M‘Hugh, wife of the yleceased of that name, said 
that her husband died in the Royal Infirmary at half-past three 
o’clock on the day of the explosion. 

Bowden’s wife said her husband had been employed by Messrs. 
Moseley for about seven weeks. He was an experienced man, The 
week before the explosion he mentioned to her his belief that 
tubular boilers were not safe. She was not aware. that he had 
any reason for supposing that this particular boiler was unsafe in 
any respect. 

vid Joy, secretary to the Barrow Shipbuilding Company, said 
that that company had bought the patent of the Howard Lotter. 
—— had not, however, manufactured the boiler which had ex- 
ploded. He had visited the scene of the explosion on Saturday 
morning last, and found the top tube of the boiler had burst close 
to the back. He thought the back end of the boiler had become 
too hot, owing to the displacement of the brickwork, which should 
have deflected the flames of the furnace. The tube had a blister 
on it which was sufficient to cause the explosion, but the fracture 
took place pnw to it, and the part where the blister was 
situated was left untouched. The tube had been weakened by the 
action of the fire, and.a rupture had thus been produced. He had 
no doubt that the pipe had been red het, though the appearances 
were obscured by dirt and rust. 

Mr. R. B. Longridge, chief engineer of the Boiler Insurance and 
Steam Power Company, Limited read the following report as the 
result of an examination of the exploded boiler, made at the 
request of the coroner: ‘‘ The boiler is the construction commonly 
known as the ‘ Howard Patent Safety Boiler,’ and originally con- 
sisted of five sections, each section containing five wrought-iron 
pipes, 12ft. long by 83in. diameter outside, and about a quarter of 
an inch thick, placed 14in. apart from centre to centre, and con- 
nected at the back end with a vertical pipe, from the top of which 
a small pipe conveyed the steam to a vohindrical vessel forming a 
receiver. The first section on the left-hand side had, I was 
informed, been removed for repair, so that at the time of the 
accident there were only four sections, making a total of twenty 
pipes. The explosion resulted from the rupture of the top pipe of 
section No. 1—counting from the left—near the back end, ~ ds. con- 
nected with the vertical pipe. The connection was made by means of 
a screw coupling, a fing having been welded inside the pipe for this 
P . The weld had evidently not been sound, as when rupture 
took place the pipe became detached from the ring througl.out the 
entire circumference ; so that but for a centre stay, or tie rod, the 
tube would have been blown out of its place. The rupture of the 

ipe had not, however, resulted from this imperfect weld, but. 

rom an extensive blister or lamination of the plate—an original 
defect in the pipe. This blister, which would not be seen before 
the pipe was heated, had risen up inside the pipe when exposed to 
the heated gases, and having fractured in several places, the space 
between the two layers of p Be had become filled with deposit, 
carried up with the water owing to priming. This had led to over- 
heating of the plate—in fact, the pipe had been red hot, and in 
this state, being unable to withstand the pressure to which it was 
subjected, it had bulged out, and ultimately ruptured, the rupture 
commencing about 3in. from the bottom on the right side, and ex- 
tending in an irregularline about 2ft. longitudinally. The boiler 
was provided with a lever safety valve, loaded to about 105 lb. 

r square inch. This valve I found in good working order; 

ut so placed as te be a source of + sonny inasmuch as 
a stop valve intervened between it and the boiler. If 
at any time the stop valve had been closed while the boiler was 
.working, and the attendant had continued firing without taking 
notice of the pressure gauge, an explosion would have been the 
inevitable result. In other respects the mountings were efficient, 
and so far as the boiler could be examined it appears to be in good 
condition, but its construction is such that it is impossible to make 
a satisfactory examination of it, and no one could have discovered 
the defect which led to this explosion unless the pipe which failed 
had been taken out for the purpose of examining it—a troublesome 
and expensive operation which would not be thought of so long as 
there was no external evidence of a defect. In conclusion, I may 
repeat that the explosion is eyidently attributable to the blister or 
lamination of the plate, as above described.” 

In reply to the coroner, one of the witnesses said that the boiler 

been working nearly five years. 

The Coroner asked Mr. Longridge if he could make any sugges- 
tion with a view of preventing such an explosion as the one under 
consideration in future. 

Mr. Longridge: The same thing might have occurred with any 
of the pipes. 

Then how are the public to be assured that the same thing won’t 
happen at any time? You have no security against it. 

You say if the pipes had been examined inside such a defect as 

‘ou have mentioned might have been detected. Supposing you 
had a boiler of your own like this, what would you do? It is 
impossible to examine the tubes after the boiler is made, They 
= only be examined before the pipes have the rings welded into 
them. 

Could you not test the tubes? That would be no use, because 
when they are cold they will bear an enormous pressure—probably 
1000 Ib. to the square inch, 

How do _ account for the explosion not having taken place 
before? The tube has been — getting worse. It is quite 

ible that some of the brickwork may have given way, and more 
lame may have been going on the tube than 

Would that involve blame toany person? No ; I think irrespective 
of that there was quite sufficient to cause the explosion. 

By the Jury: The same accident might occur in another make of 
boiler if the plates got redhot. Ihave known cases where plates have 
got red hot owing to a large accumulation of deposit ; but there is 
this difference between the Howard and other boilers, you can get 
into Se My cosine them, vert detect any defect, There is 
no possibility of getting into one of these pipes. 

‘ie not Sellars of this kind dangerous then? They are called 
“ patent — boilers,” but I cannot say I have much confidence 
in them myself. 








The jury, after a short consultation, returned a verdict of 
{‘ accidental death,” and condemned the construction of the boiler, 








Dec. 31, 1875. 
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RAILWAY MATTERS. 


THE opening of the portion of line between Limoges and Brives, 
on the Orleans system, a distance of 50 miles, has the effect of 
shortening the journcy between Pans and Toulouse. 

THE Metropolitan Board of Works have resolved to petition 

ainst the bill promoted by the South-Eastern Railway Company, 
which contemplates taking some of the board’s land in the new 
street from Charing-cross to the Embankment, , 

IMPORTANT arrangements have just been concluded between the 
Brighton and the Chatham and Dover Companies with to 
the working of the twe systems and for the mutual interchange of 
traffic, which will come into effect on the 1st proximo. 

Ir is intended that the arrangement between the North Stafford- 
shire and the Manchester, Sheffield, and Li companies 
shall come into force on the 1st of January, 1877, of course, 
subject to the assent of Parliament being obtained in the coming 
session. 

AN extension of time for return tickets will come into operation 
on the South-Eastern Railway on the first day of the new year. 
For distances above ten miles, and not exceeding fifty miles, 
return tickets on that line will be available to return any day 
within four days, and for distances above fifty miles within seven 
days. 

CwMBARGOED Railway, from Dowlais top to Cardiff, has been 
opened for mineral trafic, and shortly will be opened for passenger 
traffic. The line is Jaid with steel rails and is admirably con- 
structed. The short junction to unite the Great Wesjern and 
Taff Vale Railways, at Merthyr, is in progress, and under Mr 
Sutherland, the engineer, will be rapidly completed. 

A PUBLIC trial has been made at Govan of Mr. Scott Moncrieff’s 
pneumatic car for tramways. A e number of influential gentle- 
men were present, including Mr. McGregor, M.P. for Leith, who 
said of the car, as a substitute for horse labour, that he had seen 
to-day, in Mr. Moncrieff’s pneumatic machine, “an animal which 
looked very like the job.” The performance of the car was con- 
sidered perfectly satisfactory. 

Ar the last quarterly meeting of the Coventry Chamber of Com- 
merce, it was unanimously resolved, on the proposition of Mr. 
Councillor Matterson, that a memorial be sent from the chamber 
to the directors of the Midland Railway Company, calling their 
attention to the extra railway accommodation required for 
Coventry, and asking them to take into consideration the desira- 
bility of connecting their system with Coventry by the formation 
of a line from Arley. 

Some important are d by the 
London, Brighton and South Coast Railway Company from 1st 
January next. Return tickets between Victoria and the principal 
stations above fifty miles apart will be available for return within 
seven days from date of issue, those under fifty miles apart within 
four days from the date of issue, and under ten miles 7 from 
the day of issue, and from Saturday to Monday inclusive. There will 
be a reduction of second-class fares between London and Brighton, 
and an increase generally on the line of third-class fares, and a 
reduction of fares on the Crystal Palace line. 

A rrRviT car is being constructed at San Francisco for the 
transportation of fruit from that city to Chicago. It is provided 
with a fan-blower driven by one of the car axles, by means of 
which the air is driven through ice, which reduces it to a low tem- 

rature and then distributes it among the fruit boxes though a 
— 
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e perforated pipe laid along the bottom of the car. After the 
air has passed among the fruit, it returns to the blower, and 
is again forced through the apparatus, By this means the atmo- 
sphere of the car is kept at the uniform temperature of 40 deg. 


THE returns made to the Board of Trade show that in the first 
three quarters of the present year 896 persons were killed by rail- 
way accidents in the United Kingdom, and 4086, or more than four 
times as many persons were injured. The persons who lost their 
lives comprised 91 passengers, 531 servants of companies or of 
contractors, 50 persons passing over railways at level crossings, 187 
trespassers, and 37 other persons. The companies report that 
among the 91 ngers killed, 74, or four in every five, lost their 
lives through their own misconduct or want of caution, and amo’ 
the 1296 —— injured, 401, or less than one in three, h 
themselves to blame. This leaves 17 passengers killed and no less 
than 895 injured in the nine months from causes beyond their own 
control. 

THE Michigan Commissioner of Railroads reports the equipment 
of the various roads within the State as fellows: 1358 locomotives 
of all sizes, and a total of 31,254 cars; of which there were 604 
ponreee cars, 262 express and baggage cars, 14,667 box freight 
cars, 7298 platform cars, and 8476 ore and other cars. Of locomo- 
tives equipped with the air-brake, there are 125, besides those of 
the Lake shore and Michigan Southern, where all passenger trains 
are thus furnished. There are passenger cars thus equipped. 
The Westinghouse air brake is in use on fourteen roads, and the 
Ward air-brake on seven, while the Chicago, Detroit and Canada 
Grand Trunk Junction, uses the Smith vacuum brake. Six roads 
still use the common hand-brake, their general business being 
done mostly by mixed trains. 

A piIsPpAtcH from Joliet, IIL, to the Chi Inter-Ocean, dated 
Nov. 17, says: ‘‘A few weeks since the North Chi Rolling 
Mill Company claimed the championship of the world in the 
manufacture of steel rails when they produced 1010 rails in 20 
hours. The Joliet mills laid themselves out yesterday with the 
following result. Between the hours of 5.50 p.m. on Monday, and 
5.45 Tuesday neuen: they turned out 603 rails. At 6.35 the day 
turn commenced, and at 5.45 p.m,, had made 604 rails, thus accom- 
— the wonderful run of 1207 steel rails weighing 53 lb. per yard 
and 30ft. in length in 17 hours and 25 minutes, and surpassing 
the work of the Chicago mills by 193 rails with two hours and a 
half time to ee The average time used for making each rail 
was 52 seconds, while the Chicago mills used one minute and 12 

ds. The B works of the Joliet Company also led off 
with a run of 1432 tons, while the biggest run made by any other 
mill was 1317 tons, by the Chicago works last month. The boys 
claim that they haven't shown their best foot yet, and if anybody 
can equal this they will go them a good deal better.” 

A CONSULAR report from Russia says : “‘ The first ten locomotives 
were imported to St. Petersburg in 1872 from the Baldwin Loco- 
motive Works of Philadelphia, followed by twenty more from the 
same firm, and last summer fifty more were contracted for at the 
Grant Factory, in New Jersey. The great moment of this incipient 
trade will be apparent from the fact that there is an immense 
field here open for their import for many generations to come, the 
railroad lines to Russia having just begun to develope on a greater 
scale, those in operation hardly reaching to 18,000 English miles 
up to this ef The small locomotives heretofore built in Russia, 
at the rate of 100 to 120 only a year, also those imported from Ger- 
many, France, and Belgium, were all built forconsumption of wood for 
fuel till the agent of the Philadelphia firm had brought the atten- 
tion of the et to the fact that anthracite coal 
of best quality can be found around the town of Worenesk, in 
Southern Russia, extending over 180 miles, and that whole regions 
were abounding with it in the southern half of the empire, 
sufficient to feed the locomotives of the whole continent. The 
American locomotives finally accepted and introduced here, being 
expressly built for coal consumption only, have led Russian 
capital to the can gaa of the now quite numerous coal mines 
in the district named. On account of the faultless finish of the 

erican locomotives and their superior power, guaranteed to haul 
on a level 1075 tons, in lieu of those heretofore in use, hauling but 
650 to 700 tons, they are much preferred, as the higher price paid 
for them, namely, 25,000 silver roubles apiece, instead of 18,000 to 
20,000 silver roubles paid for those brought in from Germany and 
Austria, would indicate.” 








NOTES AND MEMORANDA. 


Dr. SIEVEKING, of Altona, in Prussia, proposes to reduce cinna- 
bar by crusbing the ore to powder and treating it with subchloriae 
of copper. He claims that half of the copper of the subchloride 
solution will combine with the sulphur of the ci , and the other 
half with all the chlorine forming chloride of copper, leaving the mer- 
cury free. The solution of subchlorides obtained by mixing a hot 
solution of salt, acidulated with HCl or H2SQ,, with sulphate of 
copper, and boiling, adding sheet copper in excess until the solu- 
tion is pale yellow. Th Che } , 
had not been tried in September, 1874, but Dr. Sieveking was in 
San Francisco for the purpose of having it tried on a large scale. 

Upon the question how to apply a leather covering to an iron 
pulley, some light may be by the f ing description of a 

which it is said that leather may be affixed to a metal so 
+ it will split before it can be torn off. According to the 
American Manufacturer, a pr of nut galls, reduced to powder, 
is dissolved in eight parts of distilled water, and after remaining 
for six hours is filtered through a cloth ; and the decoction thus 
produced is applied to the leather. Take the same quantity of 
water as that used for the nut galls, and place it in one part (by 
weight) of glue, which is to held in solution for twenty-four 
hours, and then applied to the metal, which should first be 
roughened and heated. The leather is then laid upon the metal 
and diied under pressure, 


It is generally well known that, chemically, oxygen and sulphur 
greatly resemble each other. The sulphide of carbon, however, 
analogous in properties and composition to carbonic acid, has 
hitherto been considered the sole sulphuretted compound of carbon, 
there being nothing gnised corresponding to nic oxide to 
the sulphur series. M. Sidot has recently made the important 
discovery of protosulphide of carbon, whic pound he obtai 
by subjecting bisulphide of carbon to sunlight, when the liquid 
undergoes a profound decemposition. Half of the sulphur separates 
to be again ved in the lphide not yet altered, and at the 
same time a black powder is ipitated, which is the protosul- 
phide sought for. This, washed and purified, is destitute of taste 
or odour, and is absolutely insoluble in neutral solvents. Acids 
act uponit, giving rise to more or less complex products. The 
author proposes to undertake a series of extended investigations 
into the properties of the new body. 


TuE Philadelphia Times publishes a letter showing that the 
water of artesian wells is not always fit to drink. There is an 
artesian well at Reading 2000ft. deep, costing 22,000 dols., which 
contains ao ins Epsom saJts to thegallon. An artesian 
well at Fifth and Cherry-streets, Philaflelphia, containing 116 
grains of foreign matter to the gallon, can only be used to condense 
steam for the boiler. An artesian well in South-street furnishes 
water not fit for steam. At Seventy-street and Passyunk-road 
there are two artesian wells, each 100ft. deep, but the water of 
both is so impure that it can only be used for condensing The 
water of the well at the Continental Hotel is not pure. At Louis- 
ville there is a well 1649ft. deep, one in St. Louis 2080ft. deep, 
one in South Bend, and one in Terre Haute, but the water of 
them all isimpregnated’with minerals and fit only for medicinal 
uses, At Atlantic City a number of wells have been bored in the 
ho i. of getting pure water, but not one yields water fit for house- 
hold use. 


THE statistics have just been published of the production of the 
Austrian mining, salt, and smelting industries during 1874. The 
total value of the output from the mines was 46,279,400 gulden, 











against 47,733,058 in 1873. The bulk of this amount repre- 
sents stone-coal and lignite. Of the former the output was 
4,471,234,311 kilos., valued at 20,837,968 gulden; and of the latter, 
8,160,130,445 kilos, valued at 16,180,417 gulden. The most im- 
portant coal and lignite deposits are in Bohemia, Silesia, and 
Styria. Coal is obtained from 369 mines, and lignite from 865. | 
In these pits 1146 cutting machines are now at work. In the same 
year 907,716,054 kilos. of iron ore, valued at 3,701,414 gulden, 
were obtained ; 6,633,264 kilos. of silver ore, valued at 2,094,645 
gulden; 6,565,919 kilos. of lead ore, valued at 903,849 gulden; 
and 27,692,174 kilos. graphite, valued at 592,756 gulden; 87,396 | 
persons were employed in these mines, while in the Prussian mines | 
239,884 persons were employed, the Prussian output being valued 
£21,480,126. The production of the Austrian saltworks was 
valued at 22,682,767 gulden, the number of employés being 9230. 
The out-turn from the smelting works was valued at 28,812,528 

Iden, against 38,113,889 gulden in 1873. The personnel in the 
Ebecmed works numbered 10,590, including 9834 men, 488 
women, and 268 children. 


In a somewhat recent number of the Moniteur Scientifique 
appears a paper on the condition of the colouring matter in copper 
> agp te and other similar glasses, by Paul Ebel. He concludes : 
First, certain metals, such as gold, silver, copper, and lead may be 
dissolved as such by glass in fusion; secondly, gold, silver, and 
copper may thus be dissolved in two different molecular states, in 
= one of which do they colour the glass ; thirdly, that molecular 
state which gives colour corresponds to the highest temperature 
and to the nascent condition of the. metal; the non-colouring 
condition to lower temperatures and to the solid state of the 
metal ; fourthly, colouring by baking is simply the passage from 
one of these states to the other by heating ; fifthly, practically this 
coloration is effected either by introducing the metal in its non- 
colouring condition, fusing at a high temperature, and producing 
the colour by baking ; or by applying the metal directly in the 
colouring condition with a pencil and beating to a low temperature 
in a muffle ; sixthly, by rapid cooling the metals dissolved asfsuch 
solidify in their natural state; seventhly, by slow cooling the 
metal separates in different forms according to circumstances, but 
always pure; as a finely divided precipitate of microscopic crys- | 
tals, or of crystals visible to the naked eye, as in aventurine glass ; | 
eighthly, gold, silver, and copper, in their optical properties, as 
well in the solid state as in solution, present the greatest analogy 
with both mineral and organic clouring matters, such as Prussian 
blue, indigo, aniline colours, murexide, &c. 

THE Commission charged by the Russian Government with 
organising at St. Petersburg an exhibition of plants suitable for | 
textile manufacture, and of machines for weaving, has add 
to the Government a report which contains the latest statistical 
information as to the cultivation of flax and the production of the 
woven fabric in Russia. The following figures give in kilogrammes | 
(1 kil. =272lb.) the yearly production of flax in the different 
countries in Europe :—Russia, 192,000,000; Austria, 43,952,000 ; 
France, 38,096,000 ; Belgium, 19,056,000 ; Great Britain, 17,088,000; 
Italy, 12,208,000; Bavaria, 8,800,000; Saxony, 3,424,000; other 
E countries, 7,328,000 ; total, 341,952, It will be seen 
that Russia is not only the largest producer of flax, but also that 
her products alone exceed those of all other countries put together. 
Notwithstanding this enormous production of the raw material, 
the manufacturers of linen fabrics are far from occupying in the 
textile industry of the country that preponderance which it would 
seem they ought to have acquired. In fact, the cotton mills, and 
those for the manufacture of stuffs which have this substance as 
their base, are much more numerous than the flax works. There 
are 759 cotton mills, employing 122,000 hands, while not more 
than 111 flax works exist, giving work to only 2000 hands, The 
commissions attribute this state of things of things, in the first 
place, to the defective means adopted bv the growers for gathering 
in the plant itself, and to the rude appliances still in vogue for its 
preparation, and, in the second place, to the inconvenient situation 
of the works, which are often very far from the place of production. 
The commission recommends that good methods of cultivation 
be popularised, that the improved machines and processes 
employed in other countries for treating the stalks be introduced | 
into Russia ; and, lastly, that money inducements be offered for | 
the establishment of new works in the centres of production, | 


MISCELLANEA. 


Mr. W. R. Govury having joined the firm of Wheatley Kirk 
and Price, it will in future be known as Wheatley Kirk, Price, 
and Goulty, 

Ir is announced from Naples that the fire in the crater of Mount 
Vesuvius is gradually increasing in strength. The instruments of 
the observatory are in motion. ‘ 

THE Otis Steel Works, of Cleveland, Ohio, recently rolled a 

ect sheet of steel 28ft. long, 5ft. wide, and 4 an inch thick, 
esigned for fire-box plates. The ingot weighed 3400 pounds. 

M. Le VeRRIER, Director of the Paris Observatory, has just been 
informed by telegraph that a gold medal of the valve of 2000f. has 
been awarded him, by the London Royal Society, for his astro- 
nomical discoveries. 

A REPORT has been addressed to the French Minister of Public 
Works by the Secretary of the Central Railway Commission 
as to the admission of first, second, and third class passengers to 
express trains on English railways. 

THE American Manufacturer has ‘ private information from 
England that Mr. Danks is now in Birmingham instructing his 
lawyers preparatory to commencing suit against Mr, Crampton for 
using in his furnace inventions embraced in the Danks.” 

MANCHESTER has decided that a statue is to be erected to Fair- 
bairn’s memory, and £3700 have been subscribed for the purpose. 
A very pretty quarrel has been started, however, as to the disposal 
of the money. The difficulty appears to lie in the choice of a 
sculptor. 

THE entire whaling fleet of the United States does not exceed two 
hundred vessels, against a fleet of a thousand vessels forty years 
ago, and it is thought, from the increased whale catch this season, 
that this heavy falling off im the number of vessels has allowed the 
whales to breed again. 

THE Tageblatt says that the Servian Government has ordered 
from the factories at Prague forty millions of metal cartridges for 
rifles. The factories have declined the order as too heavy, and 
because next year it is possible that the exportation of war ammu- 
nition will be prohibited. 

A NEw method of hardening iron plates and rendering them less 
liable to penetration has, says the Globe, been brought under the 
notice of the Admiralty, and it is proposed to carry out some test 
experiments at Portsmouth under the supervision of the staff of 
the gunnery ship Excellent. 

Tse Sheffield Telegraph records the death of a well-known trade 
secretary, Mr. Normansell, late of the South Yorkshire Miners’ 
Association, who was buried in the Barnsley Cemetery on Monday. 
The funeral was attended by many thousands of people, and by the 
leaders of various trade associations from all parts of the kingdom. 

THE Société des Médecins dela Loire are taking steps to investigate 
the special diseases to which miners are subject, hoping to be able 
to do something for their prevention or removal. It has begun by 
instituting a competition for prize essays, the first of which will 
have to treat of miner’s anwmia. The prize will be £32. MSS. 


| must be sent in before September 0th, 1876, to M. le docteur 


Sautereau, rue Traversiere, 6, Saint-Etienne, Loire. 

Mr. G. Burrer, the Constructor of the Royal Carriage Depart- 
ment, has just completed a set of lectures at the School of 
Gunnery at Shoeburyness, on the subject of hydraulic power 
applied to artillery purposes. Coming from Mr. Butter, who has 
so admirably constructed our iron service carriages since their first 
introduction, these lectures have a special value. It has been 
decided to print them for the Proceedings of the Royal Artillery 
Institution. 

Ar the meeting of the Windsor Urban Sanitary Authority, on 
Wednesday, the fact was brought under the notice of the board 
that a committee had been appointed to inquire into the practica- 
bility of erecting a Thames bank at Windsor, for the purpose of 
pooreming future flooding of the suburbs of the royal borough. A 
ong discussion ensued, and many of the members expressed an 
opinion that it was desirable that the authority should give its 
countenance to any practicable and well-defined scheme. 

ENGINE room artificers are required for the Royal Navy, and 
notices have been posted at the Royal Arsenal gates inviting engine 
fitters, boiler makers, smiths, and coppersmiths, to join the Med- 
way Steam Reserve. Candidates are required to produce certifi- 
cates of good character. In another notice the’naval recruiting 
officers advertise for shipwrights, carpenters, coopers, blacksmiths, 
ropemakers, caulkers, armourers, tinsmiths, painters, and stokers, 
all of whom are required for her Majesty's ships. 

AccoRDING to the Russian papers, Professor Nordenskjold has 
consented to undertake, next summer, a scientific exploration of 
the maritime route from the north of Russia to Behring Straits, 
for which a donation of 25,000 roubles has been made to the 
Russian Society for Encouraging Commerce and Industry. Captain 
Wiggins, who is said to be an Englishman, will, it is announced, 
undertake the exploration of the Gulf of Obi and the search of a 
maritime route between Archangel and the Siberian rivers. 
Donations to the amount of 20,000 roubles have been made for 
this purpose. 

Some very considerable additions sre to be made next year in the 
German navy. Nine vessels—the armed turret-frigates Preussen 
and Friedrich der Grosse, three ironclad gunboats, two corvettes, a 
yacht, and a torpedo boat—are to be got ready for service :—six- 
viz., the armed turret-frigate Grosser Kurfiirst, two ironclad cor- 
vettes, two screw corvettes, and an aviso—will be in course of 
construction ; and two corvettes, two gunboats, an aviso and two 
torpedo boats are to be newly built. This makes a total of twenty- 
two ships, all of which will have been built exclusively in 
Germany. ; 

PROFESSOR BATESTRIERI, of Naples, has recently proposed 
an apparatus composed of several discs of polished silver or copper, 
so arranged as to transmit successfully the light received, so that 
all the rays falling upon the discs are concentrated into one 

werful beam. The invention resembles the system of Fresnel, 

ut the latter utilises only about one one-third the light received, 


| while M. Batestrieri’s device, it is said, utilises the greater portion. 


With an oil lamp having a burner 2‘7in. in diameter, at a test of 


| the above described apparatus, a beam of light was transmitted 


which enabled a newspaper printed in ordinary type to be read at 
the distance of 0°6 of a mile. sa “ 
THE extensive introduction into the naval service of torpedoes, 
offensive and defensive, has lead to a new branch of manufacture 
in the Royal Laboratory Department of the Royal Arsenal, 
Woolwich, not only for the production of the torpedoes themselves, 


| but for supplying the galvanic batteries and other apparatus to 


form the torpedoe equipment. At first the electric appliances were 
furnished by private makers, but Col. G. H. J. Fraser, Royal 
Artillery, the superintendent of the department, has, in conjunc- 
tion with Professor Abel, chemist to the War Department, and 
the officers of the chemical establishment, in the Royal Arsenal, 
arranged a system of mauufacture under his own supervision, 
which will, no doubt, be of material advantage to the service. 
TRE conference of the puddlers and representatives of the United 
States Iron Association ended at Pittsburgh, on Dec. 11th after a 
pe session, during which the matter in dispute was argued 
y all parties interested at great length. The conclusion arrived 
at was in the shape of a compromise, the manufacturers agreeing to 
allow the puddlers 4°75 dols. for boiling until the 14th of February 
next, while those mills whose contracts have not yet expired with 
the boilers agree to pay 5 dols. until the date of expiration. The 
puddlers seem to be satisfied with the result, and believe that they 


| are now down to bottom rock in the way of wages. The manufac- 


turers saw that a long and dreadful lock-out would be the result 
of the 4°50 dols. proposition, and they went half way toward com- 
promise. 











“a 
See Bee ee es eo a UIGIOH JO NOILIZS 
2#7¥YIS BR \ FE 


\ : a JOWNYNA JO NYTd 
NOILDTS SloUD NOILIZS L8¥d JILWATID : a 


Dec. 31, 1875. 








Y307T0H 4O NV Td 


THE ENGINEER. 


“v'Y JNIT WO NOILIZE 


* er, 
2), 


<a 
®) 
inn 


% 


re 
een, 4 walb 


ay vent” 


— 


tit S 
vy. a 
$ 





e°o/7 a ae | 


( ZLp 96nd 998 woudiwsep woz) 
‘UMLISHHONVIK ‘ANVIAUI ‘f ‘UW AM GANDISAA 


AOVNUNA TVOOUVHO GNV SVD LVAd SHOONTILNOO 








nu 








THE ENGINEER. 


469 





Dec. 31, 1875. 





—_— 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





LEIPSI®.—A. TwieTMevER, ¥ 
NEW YORK —Witimer and Rocers, 47, Nassau-strest. 








PUBLISHER’S NOTICE. 


In consequence of the General Postal Union, which came into 
ion on the 1st of July, 1875, Foreign Subscriptions jor 
hin Paper Copies will, until further notice, be received at the 
following greatly reduced rates. Subscribers paying in advance 
at the following rates will receive. THE ENGINEER weekly 
and post-free. Subscriptions sent by Post Office Order must be 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to oy te gy 

*,* In order to avoid trouble and confusion, we tt necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. e stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,* Owing to the pressure of other matter on our space we are com- 
pelled to hold over a larye number of letters this week. 

Pump.—No ; at least, not in English. 

F. H.—We cannot recommend a better book on shaft-sinking and mining than 
that by Greenwell. 

T. M.—Air is admitted at the end of the furnace into the back up-take. The 
plan did not work well. 

J. G, (Hartlepool).—Your proposal is very old, and has been partially 
carried out in practice with limited success. 

R. E. C.—We cannot suggest a better book for study, in the first instance, 
than Binns’, which you can obtain through any pookseller fora few shil- 





lings. 
A. B.—We have no doubt that you have plenty of «exhaust steain to heat your 
premises, Use it, and do not waste fuel by taking steam direct from the 


boiler. 

J.J. R. er Cie.—The only English works on factory buildings with which we 
are acquainted are those by Fairbairn ‘*‘ On Machinery and Millwork” and 
“ Researches on the Application of Iron to Building.” 

T. W. (Stockwell). — There would be no serious difficulty in dredging a trench 
across the bed of the river and sinking a tunnel in it in sections, which could 
be united and pumped dry. Just such a tunnel was proposed years since, 

G. W. Co.—If you will state the nature of the information you require, we 
shall be happy to assist you. For general information on the transmission 
of messages in pneumatic tubes we must refer you to papers read before the 
Inetitution of Civil Engineers, dc. There is no treatise on the subject. 

. H. D.—We can only give a general reply to your question. It is quite 

ible that if your son is learning his business properly in the shops, he 
will have no time to attend the classes unless he gives up the hours which 
should be spent in rest or recreation. Assuming, however, that he can 

_ attend classes, we should recommend Glasgow University. There is an ex- 
cellent School of Bngi ing in ction with the establish t. We 
assume that your son is in Glasgow. 

A Sea-cornc Exorvegr.— There is no rough-and-ready method of analysing 
coal which would prove of much service to you. Take a small quantity of 
the coal, weigh it carefully, and put it in a common tobacco-pipe, heat, and 
distil off the gas ; then weigh the remaining coke. Burn another weighed 
portion to ashes and weigh the ashes. By this means can form an 
approzimrte idea of the relative values of two Kindsof coat. Only a chemist 
can make an accurate experiment to determine the precise calorific value of 
any Juel. 














SAWING TIMBER, 
(To the Bditor of The Engineer.) 

Srr,—I shall be much obliged to any correspondent who will give me 
some data ——— the power required to saw various kinds of wood. 
Is there a published record of any experiments made to decide this 
A Youre Workman. 





point? 
Holloway, Dec. 28th. 
EBONY BOLTS. 
(To the Editor of The Engvneer.) 
Sir,—Will you, or any correspondent, give me addresses of 
making a7 bolts and ebony pieces for torpedoes? J. 
. Dec. 24th. 


firms 
M. 
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LIFE RAFTS, 

Amone the numerous lessons which the details of the 
wreck of the Deutschland presents to our notice, there is 
not one more striking than that offered by the total inefh- 
ciency of the boat service in time of need. A large pas- 
senger steamer, belonging to a company whose special pro- 
vince it is to the mails and passengers between 
Germany and America, is stranded upon a sandbank 
within a few miles of a lightship, with which she is able 
to communicate her distress by means of signals, and yet 





so badly off is she in the matter of boats and the means 
of lowering them that but one can be launched, and that 
one so small that only three men are able to escape in her. 
‘Thee appears, however, to exist an impression that even if 
the boats had been sufficient in number to accommodate 
the whole of the crew and passengers, and had been pro- 
vided with the most perfect system of lowering in exist- 
ence, still it appt en! have been impossible to have 
lowered them in safety on account of the heavy sea which 
was — our own Passenger Act it is laid down 
that boats shall be provided numerous enough to the 
whole of the crew and passengers; but it is ifestly 
impossible to hang all these boats in davits round the side 
of the vessel, and therefore they have to be carried stowed 
inboard, sometimes one within another, in places where it 
is almost impossible to get at them when wanted, and 
where they are liable to It is therefore evident 
that to insure the safety of the rs in case of any 
accident happening to the ship, it is not enough to insist 
on a certain number of boats being carried, but that some 
other means must be provided of escape from a stranded 
or sinking vessel in such a case as that of the Deutschland, 
where the practicability of launching even the boats hung 
in the davits is extremely doubtful. 

For this purpose many different devices have been in- 
vented, out of which some five or six have especially come 
before the notice of the public. The first of these is the tubu- 
lar life-raft, which was originally made of some inflatable 
material, and of which a typical one, the Nonpareil, made 
the journey from America to England under sail, The 
United States’ Commissioners who were appointed to 
investigate the subject, objected to the inflation on account 
of the time it would take, and the life-raft now adopted is 
made of metal, and consists of two tubes, pointed at either 
end, and connected by girders, and carrying air and water- 
tight tanks holding provisions for a week for twelve 

rsons. These tanks are titted between the girders, and 
lave a screw cap both at top and bottom, so that it is 
immaterial on which side the raft alights in the water. 
The rafts themselves are so light that four men can throw 
one of them into the water over the side of a vessel. A 
very similar apparatus was invented in 1862 by Mr. 
Richardson, and was called the Challenger Lifeboat. This 
consisted of two circular tubes of tinned iron, 2ft. Gin. in 
diameter, each tube being divided into twelve compart- 
ments. The tubes were ylaced 3ft. apart, and the ends 
turned up and joined. The tubes were held together with 
iron arches, on which the grating and seats were fixed. 
The raft was provided with sixteen oars, as well as two 
lugsails, topsails, and jib. There was, however, no special 
contrivance for launching this raft, other than that em- 
ployed for ordinary boats, which we have already pointed 
out as being extremely defective. Mr. John ite, of 
Cowes, seems to have been the first to invent a method of 
overcoming this difficulty, by his contrivance called the 
lifeboat bridge. This consists in converting the bridge, 
which is generally used merely as a means of crossing from 
one side of the vessel to the other, into a lifeboat. This 
lifeboat is made a little longer than the breadth of the 
vessel, and is carried upon ways, the platform of which, 
being pivoted in the centre, can be lowered at either end 
at will by knocking dowr a couple of stauuchions on which 
it rests, when, the other end being elevated, the boat is at 
once shot into the sea, its bilge-pieces forming the skids, 
which fit into the launching ways. A a advantage of 
this method of stowing and launching the lifeboat is, that 
it is not liable to be ed, or washed away, as those 
hung in davits outside the ship. A plurality, too, of these 
bridges may be carried, according to the size of the ship, 
and, by a peculiar arrangement, can be turned fore-and-aft 
if required. <A bridge boat, 40ft. long and 10ft. wide, will 
carry 125 persons, so that three of these—which can be 
arranged as two transverse bridges, 40ft. apart, connected 
by a fore-and-aft bridge—would be capable of containing 
a crew of 375 persons. We understand that the Admiralty 
have ordered the Orontes troopship to be fitted with these 
bridges. Mr. H. Christie, of the Peninsular and Oriental 
Steamship Company, and Mr. Roper, have ated Mr. 
White’s method of launching to peculiar forms of life-rafts. 
Mr. Christie’s raft, which is rectangular in form, consists 
of a wood framing, the between which are filled 
with air-tight tin cases. it is afloat, a water-tight 
bulwark can be formed around it, by raising a number of 
hatches fitted upon hinges. Mr. Roper’s life-raft is very 
like Christie’s in general construction, but his modification 
of White’s launching ways consists of doing away with 
the central pivot, and lowering either end by a mechanical 
arrangement worked from the bridge itself; but whereas 
Christie’s life-raft, like the American tubular rafts, is 
reversible, Roper’s is not; and this, we must say, we con- 
sider a decided disadvantage. Both Christie’s and Roper’s 
rafts, however, labour under another disadvantage, namely, 
that of having but little freeboard; for if the passengers 
on a raft in a heavy sea are continually washed over by 
the sea, they are in of perishing by the cold before 
they can reach any place of safety. 

‘A life-saving vessel just invented by Mr. J.A. Stock- 
well certainly ap) to possess some very important 
advantages over the three plans we have just discussed. 
In the first place, from its it is more stable and can 
carry more passengers than White’s lifeboat; and in the 
second place, it has a high freeboard, and is therefore not 
so liable to be washed over as either Christie’s or Roper’s 
raft. It consists of a circular vessel, 20ft. broad, and con- 
structed of an annular cylinder 5ft. in diameter, round 
which seats are built inside. These seats, being made 
water-tight, can fresh water and provisions for the 

. Over this annular cylinder a battened deck is 
fitted y means of knees, so that the sea can break up 
through it, and there is therefore not much fear of the 
vessel being capsized. The navigating qualities of the 
vessel are complete, for she is provided with masts, sails, 
and rudder, a stem or projecting cutwater, and a drop keel 
which can be lowered or raised at will. The vessel would 
be divided into four water-tight compartments by bulk- 
heads with sluice valves, each compartment having oo 
rate hatchway fitted with a ventilating cap, constructed so 


‘the bridge at present affords. 





as to ve sufficient oa at the same time prevent 
water from entering. compartment is also provided 
with water-tight scuttle-lights. A , too, is fitted to 
draw off any water which ma , communication 
throughout the whole vessel maintained by means 
of the sluice valves in the bulkheads. On the outside of 
the vessel a rubbing plate of wood is worked, so that she 
could go alongside any ship or be boarded by a boat without 
danger. Life-lines are fitted round the edge 60ft. long, 
and carrying a cork ball at the end by which persons in 
the water might be saved. 

One particular advantage claimed by the inventor is 
the fact that in this life vessel there is so vast a quantity 
of displacement, in proportion to the size, that it would 
be impossible to overload it with a rs, because 
there is not sufficient deck space to hold them, whereas 
the —a lifeboat, when overcrowded, is often rendered 
useless. The method of launching these vessels is rather 
peculiar. They are carried amidships raised above the 
deck, and placed on ways made of two angle irons form- 
ing a groove, in which the skids of the angle iron, which 
form the bilge keels of the vessel when afloat, slide. 
Outer ways, in combination with these ways, can be slid 
out beyond the side of the ship, so that the life vessel 
can be launched clear of the side. The ways, however, 
instead of being straight, as in White’s plan, are curved 
to the ent-of a circle, and under the launching cradle 
horizontal cast iron rollers are fitted to prevent all fric- 
tion or jamming in the ve of the launchways. The 
launch of one of these life-saving vessels from a hulk at 
Blackwall, some few weeks since, was perfectly successful, 
and we should be glad to see it further tested on actual 
service. We think, however, the time has arrived now 
when it becomes the duty of the Board of Trade to take 
the matter in hand. If they were to offer a premium for 
the best life-saving raft or vessel answering certain con- 
ditions, and to give all those competing a severe test in 
heavy weather, the Passenger Act might be further 
amended by a clause to the effect that all passenger 
vessels should carry a life raft of certain proportions. 


LONDON BRIDGE. 


We have already said that the 1 of Messrs. 
Brunlees, McKerrow, and Bell, though franked by 
eminent professional reputation, has not in any way 
altered our opinion as to the unadvisability of tampering 
with the existing bridge. As there is a certain 
plausibility at the first glance about this project for 
forming along the centre of the bridge a semi-subway 
for foot- ngers, and above it a platform or gangway 
for the lighter wheel traffic, as described and illustrated in 
a recent impression, it seems to us advisable to point 
out a little more clearly some of the consequences that 
must result were this scheme to be carried out. The 
bridge, as we have before stated, is 54ft. in width 
between the parapets, with two footways of 8ft. each. 
It is proposed to remove these, and in their place 
to supply a half-sunken , the footway of which 
woul ~ about 34ft. below the present footway of the 
bridge, the width of this passage being 18ft., and having 
above it a-platform of wood pavement, supported by iron 
girders a plates, which a to be about 20ft. in 
width between the and rails, which are the only 
safeguard for the sides or rather edges of this platform ; it 
thus looks at the first glance as though we should have two 
roadways for heavy traffic of a united width of 34ft., plus 
a width of 19ft. for light wheel traffic, plus 18ft. of 
for pedestrians, or apparently a total width for wheel and 

senger traffic of 71ft., or 17ft. more than the existing 
total width between the pets. But when we come to 
make the n deductions structurally involved, it 
will soon appear that this view is entirely fallacious. 
The heavy wheel traffic on each roadway must be pre- 
vented from coming in contact with the inside of the 
existing parapets, or with the pillars and parapet, which are 
to divide these roads from the sunken way between them. 
If we allow only a space of 2ft. in width, defined by a 
raised plinth at either side of each roadway—and less 
would be insufficient to preserve the lives of carters and 
constables—we lose at once 8ft. in total width of the heavy 
traffic roadway, leaving the space actually available only 
13ft. to each roadway, one which is scarcely sufficient for 
safety with two lines of vans or wagons, the maximum 
width of any one of which vehicles measures that required 
by the whole line, and which in the case of hop or wool 
wagons or railway vans needs from 7ft. to 8ft. The 
engineers propose two narrow footways of 3ft. each as 
parts of the raised platform for light wheel traffic ; de- 
ducting these we have only 13ft. left for the double line of 
light vehicles. 

Thus, although the total of roadway appears to be about 
5ft. wider than at present exists, it is so cut up into three 
separate roads, as, taking all the conditions into con- 
sideration, would give no better accommodation than 
And how objectionable 
are the conditions under which this apparent advantage 
is ‘obtained? The traffic has to be sorted and 
marshalled into three double files just as now. A 
fallen horse or a breakdown on either of the three road- 
ways would be ats:nded for a time by a complete block, 
for there would be no rocm on any of them to turn even 
temporarily the stream of traffic in both directions round 
the obstacle. All access from one side of the bridge to the 
other is effectually cut off for its entire length, and equally 
so is all access or communication between those tra’ 
in the light vehicles and the foot passengers benea 
them, who would be actually invisible except to one another. 

Unless solid parapets of at least 5ft. in height—o! 
from the eyes of the fast traffic horses the traffic on the 
remainder of the bridge below them—were substituted 
for the dangerous posts and rail shown in the designs, 
accidents from frightened horses could not fail to be 
numerous. The open space for the admission of air and 
light at either side of the sunken would in winter 
at least leave it in twilight, and damp and doleful at all 
times, and in certain states of the weather for the greater 
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aap of its length the tiles or flagging would be covered 
y a pasty and slippery mud por in by the feet of the 
immense concourse of passengers, which would never be 
washed off or even diluted by sufficient rain, so that the 
passage would need during a portion of the year at least 
to be washed every night, during which operation it 
would, to say the least, be disagreeable to belated pas- 
sengers. One effect of cutting the traffic into four strips 
would be the necessity of probably doubling the number of 
police necessary for regulation of the traffic and for meeting 
the greatly increased facilities which this rabbit-warren 
arrangement would provide for crime of various sorts. 
Finally, it is a complete delusion to suppose that the 
zesthetic effect of this singular scheme would not effectually 
destroy all grandeur of architectural character in the 
existing bridge. With the opaque parapets indispensable to 
the safety of the cab traftic platform, the deformity of the 
bridge as seen from the river would be very great indeed. 
Several other points of objection in detail might be urged, 
but we refrain. Consideration of this project has but 
confirmed us in the opinion that we had better abandon 
all injurious cobbling of the present bridge and boldly 
confront that which is the only remedy for the existing 
neg — the construction of a new bridge at Little Tower- 
ill. 
STEEL FIRE-BOXES. 

Ir is a very trite and well-worn saying “ that experience 
is the forndation of all knowledge.” It is, nevertheless, 
true that very few individuals realise the importance of 
the proposition, or place a proper value on the lesson which 
it conveys. Experience is undoubtedly the foundation of 
all knowledge, but knowledge is a comparative term, and 
the same thing may be said of experience. Nothing, per- 
haps, has done more to hinder the progress of scientific 
truth than the assumption that a given experience is final. 
A man conducts a series of experiments, he obtains results 
capable of being formularised, and he at once claims that 
his deductions from this experiment must be sound. The 


mistake he commits is that he regards a chapter as a whole . 


book, a single grain as a sample of the contents of a 
sack. ‘The error assumes its worst phase “when a 
man with a strong bias handles it. Given an engineer 
with a strong prejudice and a ready pen, put him 
in possession of the results of a few experiments, 
all tending one way, and we have at once an element of 

ible error let loose which may do enormous mischief. 

‘o what, it will be asked, does our homily apply? In the 

resent case we limit its application to the use of steel for 

ocomotive boilers. We have been told from time to time 
that steel is the metal of the future; and numbers of 
engineers believe that the statement is true. It must not 
be forgotten, however, that the truth or falsehood of the 
statement can easily be determined at any moment, if only 
experience enough in the use of steel be available. If this 
experience has not yet been obtained, then the steel party 
cannot claim to be infallible, and every objection urged 
against steel and in favour of iron—in the use of which 
the world has ample experience — is deserving of very 
careful attention. On the other hand, it is equally 
clear that, in common justice, all arguments in favour 
of steel should be carefully weighed. There can, 
however, be no greater waste of time than that in- 
volved in a discussion of the merits of steel as a con- 
structive material for any given purpose, which is based 
on theory only. To say that steel will not answer for any 
given purpose in the absence of experience is absurd—quite 
as absurd as to say, while lacking definite information, that 
it will answer. Now, for some time past a vigorous 
attempt has been made by steel makers to prove that steel 
is a better material for guns, and ships, and boilers than 
iron. Of course, there is an interested motive at the 
bottom of the movement. It would be a good thing for steel 
makers if iron were turne out of the market in favour of 
steel. But we do not say that the motive is an improper 
motive, nor do we believe that any respectable steel maker 
claims for his metal more than he honestly believes it 
deserves. Let us, however, remember that in discuss- 
ing any scientific question, the first and only tinug 
which we have to secure is truth — absolute cruth— 
irrespective of every other consideration. Now, if we 
deal with this question—the merits of steel as a material 
for boilers—in this spirit, we shall find that the advocates 
of steel have yet a great deal to do before they can esta- 
blish iam like a good case in favour of the use of that 
material for the specific purpose we have named. 

For many years iron and copper were the only materials 
used in the construction of steam boilers. It cannoi he 
denied that, on the whole, they have given satisfaction. 
Before we are justified in adopting a novel material, we 
should satisfy ourselves that the new material possesses 
advantages which entitle it to the preference. Now, what 
advantage can steel as a material for boilers? A 
very little reflection will show that it can possess but one 
or,two. It is not a better conductor than iron, and it is 
notcheaper, nor is it less subject to corrosion. It is 
claimed, however, that, being harder than iron, it resists 
abrasion from the particles of fuel better, and that 
it is, consequently, in this sense, more durable. The 
great advantage which is claimed for it is, that possessin 
more tensile strength than iron, boilers can be made muc 
thinner, and consequently lighter, of steel than of iron. 
We believe that all other claims in its favour have been 
practically abandoned. Is it true that steel beilers can be 
made lighter than iron boilers of equal strength? This is 
the only point, perhaps, about the whole controversy, worth 
discussing. hat does experience say on the subject ? 
The answer from this side of the Atlantic is against steel. 
We shall show in a moment that at the other side of the 
water the result is the same. In Great Britain few, if 
any, stationary boilers, and no marine boilers, are made 
of steel. Mr. Webb, of Crewe, makes steel locomotive 
boilers, and possessing as he does a remarkable exemption 
from the troubles that beset other locomotive superintendents, 
his steel boilers give him, we understand, no trouble. It 


is well known that steel if hard will not answer for a 
boiler. On one of our principal railway lines eighteen 
steel fire-boxes were recently put into as many new 





engines. The steel was really a beautiful material. It 


could be bent cold: into a double knot. 
would assume any form the fancy of the smith suggested. 
Here was really the much sought for metal of the future. 
The engines had not long been at work, however, until 
leaking tubes and leaking ome began to become common. 
Experience proved in about three months that the new 
material was utterly unsuitable for fire-boxes, as not only 
all the tubes, but all the joints leaked, and these steel 
boxes having been condemned, have at this moment either 
been all taken out and replaced by copper boxes, or they 
will be taken out in a very few weeks. The metal here 
was too soft. With harder metal the result is hardly less 
unfavourable; it is not an unusual thing for a hard steel fire- 
box plate to come bodily away from the flange two or three 
days after the flanging has been done. It is not too much 
to assert that steel has not been successfully used in this 
country as a material for boilers, save in a very few 
insignificant instances, always excepting, we presume, the 
practice of Mr. Webb, about which he is remarkably re- 
ticient. 

The last copy of the Transactions of the American Rail- 
way Master Mechanics’ Association contains a report 
“On the Operation and Management of Locomotive 
Boilers, Including the Purification of Feed-water;” and of 
the discussion which followed. About the purification of 
feed-water we shall say nothing just now; we shall 
contine our attention principally to the use of steel for 
boilers. The report is extremely valuable and interesting 
as a record of the results of experience. We propose 
here to give only a few of the general conclusions arrived 
at by the reporting committee; as it would be impossible to 
deal fully with so important a subject in a single article. 
It appears, then, that in the United States, where steel 
fire-boxes are used in wood-burning engines, the result is 
quite satisfactory. “Steel fire-boxes, with wood for fuel, 
are giving general satisfaction.” The pressure carried is 
120 1b.; the stays are pitched 4in. apart. Will any Eng- 
lish locomotive superintendent follow American practice, 
and carry 120 lb. in boilers the fire-boxes of which 


are made of steel plates one-fourth of an inch thick? 


When bituminous coal very similar to that used on 
English railways is the fuel employed, the steel boxes do 
not give satisfaction; on the contrary, they are subject to 
cracks. The cracks occur after a service of from six 
months to two and three years. “ These cracks invariably 
take place in the side sheets. The crack starts about seven 
inches from the grate bars, in the centre of the length of 
the fire-box, and extends vertically from ten to thirty inches 
long; sometimes straight between the stay bolts; at others 
the cracks are zig-zag from stay bolt to stay bolt, and 
opening about one-sixteenth of an inch in the centre of the 
crack. The fracture is sometimes accompanied with a loud 
report; at other times no report is made, and the trouble 
is discovered by the water running out. Some have cracked 
when the boiler was being filled with cold water; some 
when the boiler had been standing for twenty-four hours 
with the same water as when the engine came in from a 
trip, and no disturbing cause whatever. Others have 
cracked on the left-hand side when workmen were riveting 
up stay bolts on right side of fire-box.” 

It will, we think, be agreed that this result is not very 
encouraging. If steel fire-boxes can only be used in 
conjunction with wood fuel, then it is obvious that the 
utility of steel as a material for fire-boxes is extremely 
circumscribed. The committee deal very fairly with the 
matter ; they are satisfied that there is something about 
the action of bituminous coal on steel plates which they do 
not quite understand, and they explain the failure of steel 
on the assumption that it is not uniform in texture, 
and that it absorbs sulphur from the coal :—* Different 
causes have been assigned for the cracking of the sheets, 
among them unequal expansion and contraction, running 
cold water into the boiler, want of uniformity in the steel, 
and from the steel having an affinity to sulphur, and 
gradually absorbing it, until the nature of the steel becomes 
changed, and the fracture takes place. Your committee 
are of opinion that one of the last two is the cause of the 
trouble. If it was the expansion and contraction, all should 
crack ; but of the same class of engines, and same make of 
steel, one will run, and the fire-box remain good, while the 
other will crack. Your committee believe that the metal, 
as manufactured, is not uniform. They also believe that 
some chemical action not fully understood takes place 
between the gases and the steel when the coal is being 
consumed in the fire-box. Your committee are of the 
opinion that the manufacturers of boiler steel should take 
this matter in hand, and produce a uniform metal; also, to 
investigate what changes, if any, take place in the metal 
after being exposed to a bituminous coal fire. They all 
claim to employ expert chemists about their works, and 
should do this for their own interests.” 

As we are oniy placing the gist of the report before our 
readers just now, we shall refrain for the time from all 
criticism on the foregoing extract. In the course of 
the discussion, which followed on the presentation of 
the report, a good deal was urged in favour of steel 
boxes, and their advocates were driven to very curious 
shifts to explain why they cracked. One of the prin- 
cipal arguments was that they cracked because they were 
not properly annealed, or because having been annealed 
they were exposed either to sudden rushes of cold air, or 
the influx of cold water. Some of the speakers, however, 
adduced facts which went to show that annealing had 
a to do with the matter. For the moment we must 
leave the subject with the reflection that a material which 
it is acknowledged by its warmest advocates must be used 
with the utmost tenderness, one on which no breath of 
cold air must blow, a material so treacherous that a fire- 
box which had run 27,000 miles has been ruined by letting 
cold water into the boiler 36 hours after the fire had been 
drawn, is one which it is hardly advisable to adopt in 
English locomotive practice. 





WHAT NEXT, AND NEXT? 
Ir would seem that the British workman is to have his 
privilege to labour curtailed by his fellows just in the propor- 
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tion in which his political privileges are increased by the 
Legislature. Not only are his fellow-workmen to pronounce 
how rapidly he shall work, when and under what circumstances 
also he shall work, by piece and by time, but now take upon 
themselves to declare when he shall work at all, and when he 
shall take holiday. Mr. Neale, a merchant, of Bristol, had 
several vessels under demurrage in that port, and he engaged a 
number of men to unload them. Unloading them they were on 
Monday last, when three men of their own order roundly 
abused them, removed the planks leading from the ships to the 
quay, and when the workmen landed, assaulted them and 
threatened to “do for them.” The assailants had obviously 
combined, and had used violence to others, with a view to 
prevent them from doing what they had a legal right to do. 
Thereby they had laid themselves open to prosecution under the 
Act 38 and 39 Vic., sec. 3 and 7, and to three months’ imprison- 
ment failing a fine of £20. And prosecuted they were; but with 
the miserable result that a fine of only 40s. and costs, or 
the alternative of a month’s imprisonment, together with 
the finding of peace sureties for three months, was all the 
punishment awarded; “the justices,” it is made known, when 
the defendants’ solicitor pleaded drunkenness, “ taking into con- 
sideration that it was holiday time.” It will be seen that the 
offence of Mr. Neale’s workmen was that they were labouring 
upon a Bank holiday. Every passing week increases the accu- 
mulated evidence that the working man's greatest enemy is the 
working man. The Legislature will not prohibit him from 
working when and how he will, so that he does not endanger 
the life of his neighbour; but even as “fools rush in where angels 
fear to tread,” so the Bristol dock labourer makes very short 
work of it. If his “mates” have the effrontery to work for 
honest money, to the supporting of their family and the advan- 
tage of the nation, whilst he resigns himself to the luxury of 
getting drunk, they shall pay for that effrontery. The offence 
which the three defendants committed ought in such a commu- 
nity as that of Bristol to have had the magisterial heel set down 
upon it in a much more decisive fashion. 


THE REQUIREMENTS OF THE LANCASHIRE COAL- FIELD, 

Turse are declared to be, greater facilities for efficiently train- 
ing mining engineers, and a more careful use of gunpowder. 
‘For the first we have the statement of no less an authority than 
the chairman of the Examining Board before whom candidates 
for mine managers’ certificates have to appear in the Wigan dis- 
trict; and for the second, Mr. Wm. Pickard, unionist miners’ 
agent for the same district, vouches, Mr. Alfred Hewlett, who 
is the managing director of the Wigan Coal and Iron Company, 
as well as chairman of the Examining Board, proposes to meet 
the difficulty upon which he dwells by erecting at a cost of 
£12,000 an institution, which will require a further £450 a year 
to support, The scheme is virtually an expanding of the work 
which has hitherto been done by the Mining and Mechanical 
School of Wigan; and Mr. Hewlett declares it to be absolutely 
essential if the most is to be made of the rich mineral deposits 
of that part of the kingdom. That more help than is afforded 
by the existing Mining School is needed by the tyro engineers 
who desire authority to manage the mines when the present 
managers shall lay down their charge seems indubitable. “The 
result (says Mr. Hewlett) of the examinations in the Wigan 
district, up to the present time, has not been such as to make 
one feel proud of the persons who have presented themselves 
for examination.” It is therefore cause for satisfaction that at the 
meeting on Friday, when all this came out, the scheme was 
passed, that various committees were appointed for carrying it 
out, and that at the end of the meeting it was made known that 
£2500 of the £12,000 had been promised. It was upon the 
night before when Mr. Pickard, to an audience summoned for 
the purpose in that same town of Wigan, declared that blasting 
in coal mines when the pits’ companies were down ought to 
cease; that the use of the powder should be restricted to times 
when only few miners were in the pits. To the prevailing 
incautious method of blasting, and not in any one case to col- 
liers smoking, Mr. Pickard confidently attributed the loss of 500 
lives in the Wigan district in the past six years. The meeting 
concurred with their leader, and resolved that the method now 
in use ought at once to cease. For the guidance of the Home 
Secretary, who still seeks the views of the colliers as a body upon 
the larger question of prohibiting gunpowder wherever lamps 
are necessary, the Lancashire and all other British colliers are 
about to formulate their views in set form at their lodge 
meetings. When such subjects as we have here indicated are 
thus sensibly taken up we may hope for solutions which shall 
be at once practical and effective. 


GOODS WAGONS, 

Ir has been a subject of complaint in this country that our 
goods wagons of all kirds are not quite what they ought to be, 
and it has been specially urged against them. that their dead 
weight as compared with the paying load is excessive. It would 
appear, however, that in this matter we are much better off 
than the railway companies at the other side of the Atlantic. At 
a recent meeting of the American Society of Civil Engineers, 
held in Pittsburgh, a paper was read “On Cheap Transporta- 
tion and the Weight of Rolling Stock,’ by Mr. W. P. Shinn. 
There was an absolute uniformity of opinion among the speakers 
who took part in the discussion which followed Mr. Shinn’s paper 
in favour of English goods wagons, or “ freight cars,’ as they are 
called in the States. The testimony of Mr. Felecian Slataper 
on this point is worth quoting :—“I must acknowledge that their 
freight cars are better built than ours; in fact, as much care is 
taken in their construction as with passenger coaches here. By 
using only the best materials and the most careful workmanship 
in their cars, an equal weight of freight is carried in cars that 
weigh only one-half of ours, or about 10,000lb. Their system 
of coupling is complicated, yet it has many advantages over ours, 
especially in the matter of protecting the lives of the train men. 
Greater attention should be paid to this, and although a more 
perfect device would cost much more than the one now in use, 
when the lives sacrificed by our present system are taken into 
account, this excess will not be considered. Their locomotives 
do not bear comparison with ours, but in the permanent way we 
have valuable lessons to learn from them for the future improve- 
ment of our railroads.’ Mr. Slataper has a right to hold what 
opinions he pleases about American and English locomotives. 

Ye reserve a similar right for ourselves. The National Car 
Builder has a very good article on the whole question raised by 
Mr. Shinn, from which it would appear that the American rail- 
way companies only use heavy cars as a matter of choice, and not 
of necessity; at least, it is stated that many years ago some of 
the shops of the Pennsylvania Railroad were set to work to con- 
struct a model car, each shop in a laudable spirit of rivalry 
doing its best. The result was a car—which we suppose was 
the best of the lot, and as near a model as the nature of the case 
would permit—28ft. long, 8ft. 6in. wide, and 6ft. high, with 
very light trucks, and weighing altogether only 14,300 Ib. Its 
capacity, we ve, Was estimated at 10 tons. It ran eight 
years, and required no more than ordinary repairing. A speci 
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men light car was also built a few years ago for the Erie Rail- 
way, and the last we heard of it, it was doing excellent service. 
Others have been built with like good results, according to cur- 
rent report; and the opinion has been repeatedly expressed by 
competent car builders that freight cars could be made weighing 
only 17,000 lb. or thereabouts, which would be just‘as good in 
all respects as those weighing 21,000 lb.; and that even if such 
cars were more liable to injury in a smash up, it was better in 
an economical point of view to incur such liability than te haul 
the extra dead weight. The only reason suggested for not ex- 
tending the use of these so-called light cars is that they would be 
smashed up by the heavy cars. The truth is that the whole of 
the rolling stock except the engines of American railways is con- 
structed on a faulty system; that is to say, dead weight ought 
to be kept down. Whatever advantages it may possess in other 
respects, it is indubitably the heaviest rolling stock in the world 
as compared with the paying load. 








Vesuvius.—Prof, Palmiéri announces that fire has made its 
appearance in the crater of Vesuvius, from which also issues an 
intense black smoke. The professor foresees a long period of 
eruption. 

BaLLoon Univers.—M. Henri Giffard reports that the accident 
to this balloon was entirely due to the unusual state of the atmo- 
sphere ; and M. Godard states that twenty balloons sent up under 
the some conditions have shared the same fate. The hoar-frost 
had contracted the cords of the netting, and the expansion of these 
cords taking place less quickly than that of the stuff forming the 
balloon, the ruption of the latter occurred, after a considerable 
swelling in the meshes of the net. 

PrivaTE BiL.s.—-The bills for the session of 1876 may be classi- 
fied as follows :—Railway bills, 123 ; tramways, 5; relating to gas 
and water supply, 3; water supply, 25; gas supply, 21; bills for 
municipal ond local board —“ye(“C 31; docks, piers, and 

urs, 19; miscellaneous, 39; total, 266. The principal rail- 
way bills are those of the London and North-Western Company, 
two bills ; the Midland, two bills; the North British, three bills ; 
the Caledonian, two bills ; the North-Eastern, the Great Eastern, 
the Lancashire and Yorkshire, the Manchester, Sheffield, and 
Lincolnahire, the Great Western, the Glasgow and South-Western, 
the Metropolitan and Brighton, and the London and South- 
Western, and Midland and Somerset Railway Company bills. 
Among the water bills two relate to Ramsgate, two to Stockton 
and Middlesbrough, others to Paisley, Edinburgh, Wakefield, 
Newcastle and Gateshead, Huddersfield, Norwich, &c. Gas bills 
relate, amongst other places, to Walsall, Folkestone, Halifax, 
Tunbridge Wells, Derby, Bristol, and Sevenoaks; bills are also 
promoted by the Imperial Gas, the South Metropolitan Gaslight 
and Coke Company, and the Gaslight and Coke Companies. 
Several of the miscellaneous bills relate to reclamation works, and 
five bills to patents. A bill has been deposited for the arcade 
bridges proposed to be constructed as footways in connection with 
London Bridge. 

Tags MgTgoRoLocicaL Society.—The usual monthly meeting of 
this society was held on Wednesday, the 15th inst., at the Institu- 
tion of Civil Engineers; Dr. R. J. Mann, president, in the chair. 
William Ellis, F.R.A.S., Kaufmann J. Marks, Thomas Read, and 
Philip Wright, F.C.S., were balloted for and «duly elected fellows 
of the society. The names of four candidates for admission into 
the society were read. The following papers were then read :— 
**On the istration of Sunshine,” by K. H. Scott, F.R.S. This 
paper is on the continuous record of sunshine and rainfall obtained 
at Kew for ie 1875, the latter by Beckley’s raingauge, the 
former by a method originally proposed by Mr. J. F. Campbell, of 
Islay, F.G.8. This consists in the use of a sphere of glass to con- 
centrate the sun’s rays, anda strip of cardboard is placed on a 
frame concentric with the sphere and distant from it by its own 
focal length. The sun when it shines burns a hole in the card- 
board, the length of the trace being regulated by the duration of 
the sunshine. It remains to be proved whether such a record is of 
real practical value, as it affords no measure of the heat of the sun. 
“On the Rainfall at Calcutta,” by R. Strachan, F.M.S. These 
observations were made at the office of the Surveyor-General, and 
extend over a period of 28 years, viz., from 1847 to 1874. The 
most rain falls in July, but the heaviest downfalls are most frequent 
in June, and heavy downfalls are more frequent in August than in 
July. The greatest number of days of rain is in July, but the 
number is almost the same for August. December has the least 
ey and amount of rain. The dry season includes November 
to April, during which on an average 604in. of rain fall on 12 days 
out of 181 days, or 1 out of 15 days. The wet season is from 
May to October inclusive, during which 61°60in. of rain fell in 84 
days out of 184, or about 1 in 2 days. There is, there- 
fore, ten times as much rain in the wet season as in the dry, and 
nearly seven times as many rainy days. The mean annual rainfall 
is 6764in. in 96 days. ‘‘On the use of the Rotary Thermometer 
(Thermométre fronde) on Board Ship,” by R. H. Scott, F.R.S. This 
mag showed that the mean of 76 days’ observations made by 
‘apt. Heggum of the Royelle, on a voyage from Liverpool to 
Calcutta, only differed by 0°4 deg. from the mean of the observa- 
tions made in the ordinary way. ‘‘On the Moon’s Influence in 
connection with our Extremes of Temperature,” by George D. 
Brumham, F.M.S. Mr. Scott exhibited a complete set of instru- 
ments, with thermometer screen as used at the Russian Meteor- 
ological stations. 

Tue Kind-CHAUDRON SysTEM.—The Directors of the Cannock 
and Huntington Colliery Co., ‘‘ Limited,” report the position and 
prospects of the pany. The report states that since the last 
general meeting the Diamond Rock Boring Co. have discontinued their 
operations, having attained a depth of 218 yards and 10in. The 
boring Spey to show that the known measures of the Cannock 
coal field exist underneath the land leased by the company, and 
that they lie thus at a less depth than had by some mining 
authorities been first conjectured. To prove the actual existence 
and depth of the “ oe coal ” by boring would have entailed a 
very heavy outlay, and a further indefinite delay in the prosecution 
of their works, The directors, therefore, after carefully consider- 
ing the circumstances with the engineers, determined to discontinue 
the boring, and to make preparations for sinking with as little 
delay as possible. As the boring had shown the existence of a 
greater quantity of water in the upper beds to be passed through 
than in any other sinking in the district, the directors deemed the 
circumstances under which the works were to be taken as excep- 
tional, and requiring the most careful consideration before their 
commencement. Among the various plans for sinking through water 

strata which were submitted to the Board, was that known 
as the d-Chaudron method, being one that has to a great extent 
been adopted in Belgium and France, The directors, after having 
satisfied themselves by personally inspecting various pits in the 
course of sinking in Belgium and France, of the feasability of the 
plan, and acting in consultation with their engineers, opened 
negotiations with M. Chaudron, the proprietor of the patent rights 
for this mode of sinking in England. These negotiations 
have been concluded, and a contract has been entered into, which, 
while securing to the company the advantage of the superintendence 
and direction of M. Chaudron, his engineers, and necessary 
workmen, leaves the control of the 4 expenses of the 
sinking in the hands of the company. The manufacture of bricks 
by the company is proceeding, and by the erection of machinery of 
not hy be ge ive ch - , the directors are now enabled to 
make bricks a superior description. A report from Messrs, 
W. North and Sons is appended, in which they say :—‘* We con- 
sider that any further prosecution of the boring is now unnecessary, 
as nothing has been passed through in that already undertaken 
which has rendered our position in reference to the coal measures 
of the district at all uncertain.” 
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Tuts volume of the proceedings of the Institution is the 


third issue of the new series, and, similarly to its prede- 
cessors, well sustains the favourable opinion already 
expressed in our columns respecting its extended scope and 
enlarged repertoire of valuable professional information. It 
commences with three communications, relating in general 
to railway policy, and in detail to the management, work- 
ing, and statistics of railways. As is the rule in the Insti- 
tution, the three papers are first read consecutively, and 
the discussion then taken upon them collectively. It is 
evident that great diversity of opinion exists among rail- 
way engineers, secretaries and managers, and directors, 
with regard to many very prominent and important points, 
intimately connected with the maintenance of our railway 
system. The chief problems remaining to be solved are, 
apparently, the best means of signalling, the arrangement 
of fares and carriage classes, the sorting and manipulation 
of goods trains, and an accurate and reliable method of 
ascertaining and comparing the working expenses of dif- 
ferent lines. So much has been said with respect to the 
block system, and the absolute immunity from danger 
resulting from its employment, that probably few will 

ive heed to any objections which might be urged against 
its adoption. We are not about to dispute the question of 
its assumed safety, although there are some who do not 





put implicit faith in it ; but we are very much inclined to | 


doubt that it is susceptible of universal application. In 
the discussion which followed the ops of these commu- 
nications, it was conclusively shown that, if under the 
rules of the block system, a train was compelled to wait 
at a certain station until the preceding train had cleared 
the station in advance, it would be simply impossible to 
work the traffic of a line such as the London and North- 
Western. The blocking back of trains, except for a very 
limited period, soon becomes a source of serious incon- 
venience to the traffic; and may, of itself, lead to grave 
results. In discussing the second problem relating to the 
arrangement of classes and fares, the policy of the 
Midland in abolishing the second-class carriages, was, as 
might be expected, exposed to much criticism. 

A difficulty, or perhaps more correctly speaking, an un- 
certainty exists in making comparative estimates of the 
locomotive expenses of various railways. This is caused 
by the fact that it is not universally agreed what 
constitutes a train mile. A very large amount of work is 


incessant duty ; but on some lines no credit is given for 
this work. 
Western, there are one hundred and seventy engines 
employed in shunting, for which no credit is given in train 
mileage. It is hopeless to expect to arrive at any conclu- 
sion respecting the relative economy in the working expenses 
of different railways, until some common datum is accepted 
as the basis of comparison. 

In the fourth communication a brief general description 
is given of the docks at Hull, and in the fifth “The con; 
struction of the Albert Dock” at the same place, consti- 
tutes the most practical paper in Section I. Owing to the 
tapping of springs, technically, and not very elegantly, 
termed “ boils,” considerable difficulty was experienced in 
getting in the foundations. The account of the means by 
which this troublesome complaint was effectually cured 
will well repay perusal. One noteworthy feature in them 
is, that for once, concrete, the great sheet anchor of the 
engineer in all details relating to foundations, was found 
to be inadequate to the task of stopping the springs. ar 
were eventually effectually mastered by the aid of brick 
shafts, and the concrete subsequently deposited. .Some 
idea of the formidable nature of the obstacles to be over- 
come may be gathered from the circumstance that “ the 
possibility of the failure of the works was at ene time 
anticipated.” It is: highly satisfactory to the profession 
that this anticipation was never realised, owing to the skill, 
energy, and perseverance of all those engaged in the work. 

Section I1. commences with an interesting communi- 
cation on the Portland cement used at Portsmouth Dock- 
yard, containing a series of valuable — relating to the 
composition, analysis, strength, and durability of that 
important constructive material. Among the “other 
selected papers” are the “Separate System of Sewering 
Tottenham,” “ Fascine Work in Holland,” and “ Resistance 
of Piles to be Ice-drawn.” We are disposed to concur with 
the author, that under certain conditions the “separate 
system” of draining a town may be the best; but the 
question is very much open to dispute, and one concerning 
which sanitary engineers are tly divided in opinion. 
In the “ Memoirs of Deceased Members,” we observe with 
regret the names of Professor Willis, Mr. Jabez Church, 
Mr. William Martley, Mr. James Allan Ransome, and 
others equally well known in the profession. 

Section ITI. is devoted to “ Abstracts of Papers in Forei 
Transactions and Periodicals,” and its contents include 
upwards of fifty epitomes of those communications in the 
leading foreign scientific journals which are especially 
likely to prove of interest and utility to the members of 
the Institution. Our readers must peruse these abstracts 
for themselves, which they may do to much advantage, as 
it would be impossible for us to draw attention to the 
individual merits of each particular communication. The 
difficulty for an engineer who has extensive works on hand, 
demanding his attention and superintendence, to keep him- 
self posted up, so to speak, in the world of engineering, 
science, and art, is increasing every day. The combined 
faculties of the quickest rea-ler, the most active mind, and 
the most comprehensive intellect, would fail to enable any 
ope man to master the mass of scientific literature, foreign 
and vernacular, which at regularly repeated periods is piled 
up on our office table. To read intelligibly one series of 
these periodicals before the advent of another, would, even 
for a man who had nothing else to do, be simply impos- 
sible, to abstract or condense them equally so. The value 


of a publication which accomplishes for the professional 


and scientific man this impossibility cannot be over-esti- 
mated. With this intention Section III. was added, at 
the commencement of the present year, to the original con- 
tents of the “ Minutes of Proceedings.” And we trust it 
will continue to occupy a similar place in all future volumes. 
Part IV. has just been issued ; it is like its predecessors, 
The present issue is edited by the secretary, Mr. James 
Forrest, with his usual care and discrimination. We 
must postpone for the present our notice of this volame 
We congratulate the members of the Institution on the 
excellent library which, in a few years, they will possess, 
from the publication of four volumes annually of the 
character of the “ Minutes.” 








THE RIVERS POLLUTION COMMISSION. 
No. VIL. 

One of the subjects “ specially ” considered in the sixth 
report of the Rivers Pollution Commissioners is the 
deterioration of potable water by transmission through 
mains and service pipes. The Commissioners say that 
although the transmission of water through mains to con- 
siderable distances can be accomplished without any injury 
to the quality of the water, if the mains are perfectly 
laid, it is necessary that certain precautions should be 
observed. Serious and prolonged deterioration may be 
caused by the action of the water upon the iron mains 
themselves, or by the improper construction of the joints. 
Hard waters appear to have but little action on cast iron, 
but soft waters generally attack the metal so vigorously as 
not only to become very muddy in themselves, but also to 
seriously weaken the pipes by deep corrosion, and, on the 
other hand, to block them up by the formation of con- 
cretions, Attention is drawn to the process invented by 
Dr. R. Angus Smith, F.R.S., chief inspector of alkali 
works, whereby this corrosion can be prevented. It con- 
sists in a method whereby the cast iron is effectually 
varnished, but in order for the process to be applied it is 
requisite that the iron should be newly cast and rendered 
quite hot. Serious injury sometimes occurs to water by 
the improper construction of the joints. Caulking the 
joints with tow is strongly condemned. In long mains 


| the effects are very polluting, and instances of this have 
| occurred in London. There are two ways of avoiding this 


For instance, on the London and North- | 





done in shunting, and special engines told off for the | °¥TCe of pollution. The first plan is that of employing 


turned and bored joints. The second method, whiclr is 
only applicable to mains large enough to allow a man to 
enter them, consists in carefully pointing the joint inside the 
pipe with Portlandcement. A 4ft. main, eighteen and three- 
quarter miles in length, laid down by the East London 
Company, extending from Sunbury to the East of London , 
was jointed in this manner, and analyses of the water at 
each extremity shewed that the liquid did not suffer the least 
deterioration. 

Concerning the use of leaden service pipes, the Commis- 
sioners say that very few waters act upon tarnished lead— 
a condition of the metal which occurs soon after the lead 
pipes are manufactured. The Commissioners further 
state :—“ We have now to add that the supply of such 
water as acts even upon the tarvished metal, may be con- 
ducted through leaden service pipes without any appre- 
ciable risk.” Among the waters which the Commissioners 
have examined there is not one which acts more powerfull 
upon lead than that supplied to Glasgow from Loch 

atrine, and yet no symptoms of lead poisoning have 
been observed since its introduction into that city fourteen 
years ago. It is allowed that lead pipes are doubtless 
acted upon at first, when the water is of a certain kind, 
but “a protecting film soon coats the inner surfaces of the 
pipes and prevents further attack.” But although the 
action of water deficient in carbonic acid and phosphoric 
acid upon lead is thus transitory in its character, the result 
is far otherwise in the case of some polluted shallow well 
waters. These not only act upon lead violently, but con- 
tinuously, and several instances of poisoning from the use 
of Jeaden pump -_ for the conveyance of such water 
came to the knowledge of the Commissioners, one instance 
being at Wimbledon. 

Another special subject relates to the respective merits 
of the constant and intermittent systems of water supply. 
The dangers attendant on house cisterns are dwelt upon, 
reference being made to the readiness with which 
foul gases are absorbed by water. The house cisterns are 
essential with an intermittent supply, but the Commis- 
sioners argue that they are not so where the supply is 
constant. They also consider that “there are no consider- 
able difficulties in the way of the adoption of the better 
system.” Supposing the constant supply to be introduced 
into London, the Commissioners object to the “ reduced 
orifice,” whereby the flow through the service pipes is 
checked in the district of the East London Company. 
They say : “ The true remedy for waste is adequate inspec- 
tion on the part of the water company’s officers.” 

Part IV. in the report is “descriptive.” It relates to 
the water supply of 610 cities, towns, villages, and hamlets. 
The first section describes the water supply of the metro- 
polis, and is of considerable extent. The Royal Commis- 
sioners say that “if it were practicable to adopt efficient 
measures for excluding the se and other pollutions 
from the Thames and the Lea, with their tributaries, and 
for ensuring perfect filtration, there could scarcely be any 
difference of opinion as to the perfect wholesomeness of the 
water taken from the present sources; but experience 
teaches that such measures, at all events as the 
exclusion of sewage and other pollutions, are wholly im- 
practicable.” ‘They add—“Such sweeping measures have 
never yet been seriously .” The statements made 
by the Commissioners on this point are particularly impor- 
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tant. We read—* All that has hitherto been proposed in 
this direction is the purification of sewage and the refuse 
liquids from manufactories, to such an extent as to render 


them admissible into rivers without causing such pollution 
as would be easil ised by the senses.” “ We were 
convinced,” say the Commissioners, “at an early — of 

ld not 


our inquiries, that purification beyond that point cou. 
be carried out without serious injury to industrial processes 
and manufactures.” The outbreak of epidemics of typhoid 
fever at Stuttgart and A interthur are mentioned as going 
far to demonstrate that the admission into drinking water 
of the effluent liquid from meadows irrigated with sewage 
is “a potent means of propagating this fever.” The prac- 
tical conclusions to be drawn from such statements are not 
far to seek. 

Careful observations made by the Commissioners are 
said to have demonstrated that in the river waters supplied 
to London, the soluble organic matters, and some of the 
suspended matters of sewage and manure, reach the water 
drinker in a few hours, and in substantially the same con- 
dition in which they leave the sewers and fields. The 
river waters of the metropolis, even after the most efficient 
filtration, and when they appear to the ordinary observer 
quite clear and sparkling, are found to be full of je 
minute suspended particles when they are placed in a dar 
room while a ray of bright light is made to pass through 
them. Under these circumstances, we are told, “the 
thousands of solid particles suspended in a tumbler of the 
most brilliant Thames or Lea water are easily seen with 
the naked eye.” In the artificially filtered water, these 
suspended particles are reckoned to be at least one thousand 
times as numerous as they are in the naturally filtered deep 
well water supplied to the metropolis. 

Passing over the able description given of the various 
metropolitan waterworks, and the further details as tu the 
character of the water, we come to the conclusion which is 
arrived at, namely, that “the Thames and the Lea ought 
to be abandoned as sources of metropolitan water supply.” 
This condemnation includes the tributaries up to the 
highest point short of the springs which form their sources. 
As a substitute, Mr. Bateman’s scheme for bringing a por- 
tion of the head waters of the Severn to London is deemed 
practicable ; but the Commissioners do not consider it 
necessary to go outside the Thames basin in order to obtain 
an abundant supply of excellent water for the metropolis. 
The same remarks apply to the Cumberland lake scheme 
of Messrs. Hemans and Hassard, though the value of that 
project for the future a of the great manufac- 
turing counties is refe to in terms which are somewhat 
emphatic. With regard to the proper source of supply for 
London, the Commissioners give reasons for their conviction 
that within forty miles of St. Paul’s a sufficient volume of 
deep well and spring water can be obtained for the present 
daily wants of the metropolis, and that the radius of the 
circle of supply would only require to be very slowly 
lengthened to meet the demands of an increasing popu- 
lation. The supply is to be obtained above the granite, 
the wells being sunk in the chalk ; bnt no great nae 
of water is expected to be obtained from the chalk benea 
London itself. 

A description of the water supply of provincial cities, 
towns, and villages, constituting the second section of 
Part IV., occupies many pages. e third section relates 
to the rural water supply, and is very brief, but contains 
some lamentable facts. It is no figure of speech to say 
that the inhabitants of some of the villages and hamlets 
in England are compelled to drink diluted sewage. 
Beautiful springs of water furnish a bountiful stream, 
which isfouled with gross impurities at a shortdistance from 
its source. Such is the history of many a village ——_. 
One stream, at only a mile from the spot where it first 
bubbles up from the earth, “can only be properly described 
as sewage, suitable enough for heavy crops of grass, but, 
of course utterly unfit for every domestic p 'y 
Happily in this instance a remedy has been provided, and 
the inhabitants of the district are enabled to take their 
water from standpipes fixed on a main starting from a 
small reservoir at the spring head. This shows what may 
be done, but elsewhere the poor villagers are doomed to 
drink water which places their health in daily peril. Of 
the character of the water drawn from shallow wells we 
have already spoken. 

Concerning the water supply of the provinces in Great 
Britain, the Commissioners state that the great majorit 
of the cities and large towns are abundantly supplied wit! 
palatable and wholesome water. In manufacturing towns 
the supply is generally also soft. In other towns, and in 
villages and other inhabited places, the water available for 
domestic 7 is uently neither abundant nor 
wholesome. ith re to vil and hamlets, the 
Commissioners recommend that in any scheme for applying 
the pure water of a river basin to the supply of a town, 
the wants of all the neighbouring villages and hamlets 
should be provided for as far as practicable. The Commis- 
sioners further recommend that the owners of land should 
be permitted to include the cost of village water — 
among those expenditures on land improvement whic 
they are now enabled, with the sanction of the Inclosure 
Commissioners, to charge upon their estates. Whenever 
the necessities of the case compel the supply of water to 
a town from a river or stream into which the excrements 
of man, whether purified or not, are disc , it is 
recommended that storage reservoirs should be provided, 
of sufficient capacity to render unnecessary the abstraction 
of water from such rivers or streams during floods. 

The water supply of the royal residences furnishes the 
concluding chapter of the report. Even royalty is not 

San 


altogether safe. ingham was found to be supplied 
with “ erous water,” the supply — taken from 
shallow wells sunk near the house, “all much polluted by 


animal matters.” Nevertheless there . to be 
abundance of excellent water within a short distance. 
Her Majesty was rather more fortunate than the Prince 
of Wales. Osborne and Windsor Castle were found to be 
supplied from shallow wells. A portion of the supply, in 
the former instance, was moderately good, re- 
mainder unfit for dietetic purposes. At Windsor the 





water was wholesome, though hard. Balmoral had three 
sources of supply, one of which was condemned as being 
contaminated with drainage. At Abergeldie the suppl 
was good, but some of it was peaty, and would be mu 
improved by filtration through sand, spongy iron, or animal 


We have thus arrived at the close of the most important 
report ever produced in reference to the water supply of 
Great Britain. The general tenor of the report is evidently 
this—that we should abandon the rivers as a source of 
water for domestic purposes, and should rely on springs, 
deep wells, or upland waters. Hence, it would-appear that 
the Rivers Pollution Commissioners, after a laborious, 
learned, and costly investigation, extending over several 
sage have decided that the rivers must still continue to 

polluted, the question being reduced to one of degree. 
The Commissioners have already recommended that the 
rivers should be purified to a certain extent, but the 
forbid the expectation that river water in this country will 
ever be a safe source for our drinking supply, except in the 
case of some of the upland streams, Shieh can scarcely be 
considered rivers. To what extent rivers should be preserved 
from pollution, if we are not going to drink the water, is 
a question which admits of some controversy. In a pre- 
vious report the Royal Commissioners have said—“ We 
are convinced that the thing of immediate and imperative 
importance in connection with river improvement through- 
out the country is simply the prohibition, under adequate 
penalties, of the gross pollution which at present renders 
so much of the running water of this country useless to 
manufacturers, agriculturists, and the public generally.” 
To exclude “gross pollution” is obviously a reasonable 
thing, but of course our drinking supply should be posi- 
tively unpolluted, and at present this is the case with only 
a portion of it. The remedy pro for this is not the 
purification of our rivers, but the absolute abandonment 
of such a source for our drinking supply, except in regard 
to the surface waters of the upland districts. The tenor 
of this final and voluminous report from the Rivers Pollu- 
tion Commissioners appointed in 1868, cannot fail to have 
its influence on impending legislation with referance to the 
sewage question. It also affects in a very material degree 
the important subject of the metropolitan water supply. 








IRELAND'S CONTINUOUS PEAT GAS AND 
CHARCOAL FURNACE. 

We illustrate at page 468 a peat gas and charcoal furnace, the 
invention of Mr. J. Ireland, Edward-street, Broughton-lane, 
Manchester, we understand. In this arrangement Mr. Ireland 
has taken advantage of the apparatus patented by Mr. T. S. Blair 
for reducing iron ore to metallic sponge, and by various altera 
tions he has adapted it as a furnace for the continuous production 
of peat gas and charcoal. 

The apparatus consists of three vertical retorts each 30ft. 
high and 4ft. Gin. diameter inside, made of fire-clay segmental 
bricks, which are inclosed in an outside casing of brickwork. 
The whole is built on a cast iran plate resting on beams which 
are supported by pillars. The cast iron plate has three circular 
holes in it corresponding to the inside diameter of the retorts. 
Below the plate are three wrought iron cylinders, the same in- 
ternal diameter as the retort, and each is surrounded by a water 
jacket, through which a slow continuous stream of water is 

At the bottom of each cylinder a cast iron conical 
mouth is bolted on with air-tight doors for periodically discharg- 
ing the contents of the retorts. The tops of the retorts are 
covered over, and in the centre of each is inserted a cast iron 
cylinder or thimble 10ft. long, which leaves an annular space of 
about 9in. between its outside and the inside of the retort. 
Inside each thimble a gas-pipe is taken down almost to the 
bottom, which supplies gas to heat it to a red heat. On the top 
of each retort are three feeding hoppers which by valves at the 
bottom shoot the raw peat into the annular space between the 
thimble and retort. The gas generated from the peat is taken 
off from the retorts into a chamber surrounding and built in the 
outside brick casing. This chamber has cting pipes lead- 
ing to the main gaspipes which supply the gas jets for heating 
the retorts, and the superheater for making illuminating gas. 

Preparation is also made for taking off the water. The method 
of working is as follows : The retorts having been first heated 
by gas from a Siemens producer or other means, are then filled 
up to the bottom of the thimbles with any dry materials such 
as wood, charcoal, gas cokes, &c., the hoppers are then filled with 
peat and the Contents discharged into the retorts, this being re- 
peated until the annular space round the thimble is filled three 
parts up. Immediately the gas begins to generate and passes 
off into the mains, the retorts will now supply their own gas to 
keep up the requisite heat. After a short time the discharging 
doors at the bottom are opened, and as much of the filling up is 
let out as will empty the annular space round the thimble at the 
top, when the doors are closed, and a fresh supply of peat put in 
at the top, which takes the place of that which has fallen into 
the retort, whcre the charring is completed as it passes down- 
ward. The discharging and filling is continued until the whole 
of the filling up is discharged and the charred peat or charcoal is 
come to, when the process will now be continuous, raw peat being 
put in at the top and charcoal being taken out at the bottom. 
Immediately below the bottom jets of gas for heating the 
retorts the charcoal begins to cool, and as it passes down into the 
iron cylinder with water jacket is rapidly cooled ss as to allow of 
its being discharged ; but in order to make sure, a jet of steam 
is turned into it immediately before each drawing. This puts 
out any remaining fire or heat, and also has a tendency to harden 
the charcoal. Mr. Ireland calculates a group of three retorts 
such as above described will produce 100 tons of charcoal per 
week. 

Part of the gas taken from the top of the retorts is diverted 
into a superheater filled with broken pot or similar materials, 
and heated to good high temperature, and is then passed on to 
the — ee ee ae and Mr. Ireiand 
does not think it will require purifying ; its illuminating power 
is very high from the presence of oe. 

Fig. 1 shows a side elevation and part section of the retorts, 
with arrangement of pipes for taking off the gas from the top of 
retorts and bringing it down to supply the gas jets for heating 
them, and also for conducting it to the superheater, shown in 
Figs. 7 and 8. Fig. 2 isan end sectional elevation. Fig. 3 is a 
section through bottom row of gas jets. Fig. 4, plan of top of 

showing filling hopper, &c. Figs. 5 and 6, elevation and 
plan of gasometer. 








Supp.y oF WATER TO LIVERPOOL.—Live: 1 people, it ap 
have at last determined to seek for water in the some hundred miles 
of red sandstone in the immediate neighbourhood. They appear to be 
driven to this either by the recent Government report discounten- 
an surface supply, or by the wosnueetes difficulties met with in 
their le, Ulleswaterjand§Windermere sc’ We 
hear that a gentleman who takes t interest in Liverpool bei 
supplied with pu towards the expense of trial 
wi on condition that he shall name the engineer to superintend 
the works, — , no doubt, to place the work in the hands of a 

ntleman of undoubted experience in this kind of work. We 
ook forward to the result with interest. 

EXPERIMENTS WITH MINERAL O1Ls.—The United States Light- 
house Board, for some time past, have been making experiments 
with mineral oil for the purpose of testing its practical value for 
lighthouses. The chairman of the board, the Naval Secretary 
and several members of the Lighthouse Commission have been at 
the Staten Island Lighthouse depét making experiments with 
various mineral oils. Other preliminary tests have been made at 
the Smithsonian Institute, but it was determined that final tests 
should be made at the Laboratory on Staten Island. Formeriy 
mineral oils were used only at small lighthouses, but lately the 
~ ewer on the Ohio, Mississippi, and Missouri rivers have 

opted this oil. The committee having the matter in hand are 
anxious to find oil, or a combination of afis, which will be effective 
and safe, with a view to its general adoption. 

Hypravic Locomorive.—Its origin is traceable to the intro- 
duction of flumes for floating lumber from the mountains to the 
valley. While the flume was and is the cheapest transportation 
known for the purpose for which it was designed, the transporta- 
tion of lumber, it served no other purpose. All the supplies 
demanded at the head of the flume, where the lumber wag 
manufactured, had to be hauled there by teams. These flumes 
did nothing but transport lumber to the market. They transported 
nothing into the mountains ; afforded no aid to travel. The flume 
lay along the mountain sides like a serpent basking lazily in the 
summer sun. The hydraulic | tive is designed to make them 
serviceable in more ways than the one for which they were 
originally built. It is designed to travel up the flume, and it does 
it, too, at a lively rate. The steeper the grade the faster travels 
the locomotive. This may be in defiance of all former means for 
the transportation of freight and passengers, but the locomotive 
will do it nevertheless. The little wooden structure we saw on 
trial carried ten or twelve times its weight, and moved up a grade 
of about one foot to the rod at about half the onde that the 
current aninch in depth ran down the grade. Now, what the 
result will be when it is tried on a scale to be made serviceable for 

rtation of freight and ngers of course we are unable to 
| ; but as a toy it is su , for the little machine, weighing 
only a pound and a half or two pounds, carried ten or twelve times 
its own weight. The hydraulic locomotive is constructed with 
four wheels, and is designed to run on a track like the locomotive 
engine. The track isto be constructed on the top of thesides of 
the flume, which may be V shaped or otherwise. The motive 
power is the water ing through the flume. At either end of 
the car is a water wheel similar to that of stern wheel steamers, 
The wheels, like those of an ordinary car in use on our railroads, 
revolve with the axle, The axle, to which the wheels are attached, 
is made the shaft for the water wheel, the arms of which holding 
the paddles extend dewn into the water in the flume. Thecurrent 
of water in the flume furnishes the power to run thecar. Of 
course the car must travel up the flume if it contains sufficient 
water to turn the paddle wheels. These paddle wheels are so 
as to be unshipped when it is desired to run down the 
As all flumes of this character must have a down grade, 
the hydraulic | tive is supplied with brakes to regulate the 
speed on the down trip. We believe the hydraulic locomotive to 
be practical. Of course it will require a considerable volume of 
water to move a car of ten tons. This can be obtained near the 
head of Butte creek if it should prove desirable to have a flume to 
the timber of that region, and any volume of water necessary for 
and down Feather river could be had at the lower end of the Big 
Meadows. Of course the flume would have to be constructed with 
a view of having the track for the car on the top of its sides, and 
braced from the outside, so that no ties or cross pieces would be 
uired on the top of the flume, as that must be left open for the 
dle wheels to work in. If it should cost as much to build a 
flume of this kind as it does to lay a railroad track the advan 
would still be in favour of the flume, for the economy of motive 
power is much greater. Indeed, it is nothing at after the 
track and flume have been constructed. It would also have the 
advantage of being narrow gauge, which is an impostant id 
tion through a mountain country. We hope tl subject may 
attract the attention of capitalists and be given a fair trial.—- 
Butte Kecord, 

AMERICAN PoRCELAIN.—There are several industries belonging 
to the useful arts in which America has scarcely made an effort to 
compete with the Old World. One reason of this bac ess is 
probably owing to the great perfection attained by foreign manufac- 

and the difficulty in securing a market in opposition to them. 

We are pleased to give prominence to the fact that in one of the 
finest of the useful arts—one in which Europe has long enjoyed a 
monopoly of our trade—there is at least one concern in our country 
that has achieved a flattering success and secured by the excellency 
of its wares a prestige and business that the combined efforts of 
foreign producers are not sufficient tooverturn. We allude to the 
manufacture of porcelain or China ware for household and other 
urposes, and the establishment referred to is the Union Porcelain 
Works, at Greenport, N.Y., owned and conducted by Messrs. 
Thos. C. Smith and Son. The origin of a similar enterprise in 
the United States may date back before the starting of these works 
in 1865 by Mr. Thos. C. Smith, but its a rests 
with him as the first to demonstrate the practicability of furnishing 
fine French table ware and other porcelain articles, formerly 
derived al er from abroad by American artisans, and within 
our own ers. The Union Porcelain works is the only factory 
of its kind in America. It covers about an acre of und at 
300 Eckford-street, occupied by s-veral substantial brick buildings 
furnished with intricate machinery. The working force consists of 
125 hands. Many different varieties of porcelain goods are 
produced here, embracing a full line of table ware for hotels, 
steamships and family use, also all kinds of porcelain hardware 

i In spite of every difficulty, the _ in favour of 
articles of foreign fabrication being one of the strongest, Mr. 
Smith until he has brought the art to such a point of 
ection as to produce not only as good an article as can be 

for domestic use, but in many cases a great deal better— 
at that which appertains to the wants of our domestic trade. 
Improved wares of various patterns, such as foreign manufacturers 
have failed to supply our market, have been successfully produced 
here at far less cost than the common importation. The industry 
in this country is entirely a private enterprise, and has never 
i patronage of any kind. In this respect it 
stands aione, for the large factories of Europe have been fostered 
i rulers and Governments for more than a century. 
In this factory may be seen some of the most beautiful, substantial 
sod cunspting the warehouses of the lazgest importers, ‘Tho few 
not excepting the ouses 6 im rs. e 
are tions to be 7 represented at the Centen- 
nial Exhibition with such a display of their productions as will do 
credit both to themselves and to American skill and industry, in 
competition with the choicest wares from the several nations of 
the world, there to be exhibited. ab GREENE Sv GS an aee 














ss tte taper ie thos Sou thre an 
to be iry w jou ere 
‘ A tariff of five do! B roony 





eed dh ee tb A nS ok ee ek ee 

















=——— 


Dec. 31, 1875. THE ENGINEER. 473 
SEA TELEGRAPHY IN SPECIAL RELATION TO | lanterns for short, anf magnesium and other lights for great dis: | readily by reference to the table dnd thoes mot teckaieally 
THE LOSS OF THE VANGUARD* | they have been od by the British and Tendon eeeacee thane comuncted with poverty A in this wanay rr 


By Mr. W. H. Baizey. for communicating between vessels at night. They were used also 
To communicate by signal is a practice of considerable antiquity, | 00 land in the Abyssinian expedition. in Colomb and Major 
but the time at our will only permit of a very brief | Bolton in their flash light system have incorporated the idea of 
reference to some of the early means by which le, separated | Short and long lights, but it will be obvious that the invention, 
by distance, have been able to communicate with one another. excellent as it is, will not meet all the conditions under which sig- 
prophet Jeremiah exhorts the children of Benjamin to set u nalling is n , for the very best of telegraphing at sea 
a Bi of fire; and in profane history we have fires, beacons, an nee nag ho pentenel chadanely on by a dense fog or smoke. 
torches often alluded to. Agamemnon communicated with his | 1 hope at some future time to explain the details of the system to 
Queen by means of beacon fires on the mountain tops. Again, a | this society, since the inventors have kindly placed their models and 
very ingenious telegraph is described by Aneas, who lived in the | #pparstus at m re pee Just now, however, it will be well to 
time of Aristotle. It consisted of two tubs, marked inside to bear in mind that the system may be worked in combination with 
indicate the depth of the water, and furnished with small taps. | that which I have y to explain to you in such a manner 
The tubs were filled with water and placed on distant hills in that signals may be seen and heard. 
charge of men with torches. Upon the elevation of a torch twice | . Hence it will be seen that telegraphs may broadly be divided 
both taps were started simultaneously, and the water, of course, | into those which speak by sound, and those which speak by sight. 
ran away. But the moment a torch was elevated by the sender of | In the first we may include guns, trumpets, drums, gongs, and 
the message the taps were stopped. Now, supposing that each | Steam whistles, and in the latter flags, torches, lanterns, fires, 
inch of water signified a particular message, it will be seen how, | 8emaphores, needles, and other instruments of a like character. 
by permitting the water to fall to any given level, the message We are chiefly concerned, however, with telegraphing by sound, of 
indicated by that level would be conveyed. This system must which I will now proceed to speak. 
have been adopted from the Clepsydra, or water clock, which My attention was first drawn to this subject by Captain Brent, 
indicated the time of day by the height of water in a similar way. | then commander of H.M.S. Bellerophon, and having made many 
The ancient inhabitants of America would seem to have experiments I have come to the conclusion that it is possible for 
had communications of a similar nature. The use of torches vessels to » each other in dense fogs, and under other con- 
and beacon fires by night would naturally lead to the use of the ditions at distances apart ranging from three miles up to at least | 
semaphore by day—including under this designation flags or wooden | six or eight, according to the conditions of the atmosphere. The 
erections with wing pieces or circular plates, such as are in general experiments made by Dr, Tyndall in May, 1873, demonstrated the | 
ibility of hearing a sound of a 
efinite volume at tenes varyi 
from three and a-half to twelve an 
three-quarter miles, according to the 
atmospheric conditions ; but that on 
one occasion when the wind was 
against the sound it could be heard 
at a distance of nine and a-quarter 
miles: and it is my object in the 
course of this paper, and with the aid 
of the experiments which are to fol- 
low, to show that the sound can be 
so utilised and directed as to almost 
literally talk. I may mention that 
the whistle on the table has been 
made from the patterns that I pre- 
pared for the Trinity House experi- 
ments on sound, conducted at Dover 
by Professor Tyndall. I believe that 
it was there demonstrated that steam | 
horns were better than whistles. I 
may be permitted, however, to ob- 
serve that these horns cost exactly | 
five and one-third times more money | 
than the whistles, and I have a strong | 
impression that if the cost of both 
had been equal, the verdict would | 
have been otherwise. It seems from | 
this that making a noise in the world | 
is simply a financial problem after all. 
To speak first of vessels at sea, it | 
may be said that the most dangerous | 
conditions under which a vessel can | 
move are such as prevailed recently | 
upon the occasion of the V: 
disaster. As dense fogs invariably | 
occur in calm weather it will be | 
apparent that sound telegraphs can | 
be used with the greatest facility | 
when there is most serious occasion 
for their services. I hope I shall be 
able to prove to you t it is per- 
fectly possible and comparatively easy 
for one man to speak to another at, 
say, a speed varying from ten to | 
twenty, and even *-p to thirty words 
r minute, »<vording to distance. | 
he instrument which I propose to 
t oh — SSS use is a large steam whistle so de- 
nn . E A : signed that a pianoforte touch will 
use to-day on railways. The semaphore was brought into celebrity | give a large opening to the steam way, and enable a per- | 
in France by three brothers named Chappe, who by means of wing | cussive short or long sound to be emitted. The diagram | 
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pieces attached to the ends of a bar of wood were able to make | on the wall shows a sectional view of my patent steam | 
a great number ,of combinations. To Claude 9 the | whistle telegraph. It will be observed that the centre spindle 
happy idea first occurred, but he paid the penalty of being an | has upon it two equilibrium valves, which are so balanced as to 
inventor in those days, since his first instruments were destroyed by | be affected by the lever with the greatest ease, even though there 
the ignorant populace. Nothing daunted, however, he continued | may be a pressure of eighty or a hundred pounds to the square inch 
his efforts, and when by his system the first news of a French | on the valve faces. This arrangement makes it possible for large 
victory was sent to Paris, he and his brothers became the pride of | whistles to be worked whose supply pipes may be three, four, five, 
the French people. The system soon became well known, and | or six inches in diameter. The bell of the whistle is adjustable in 
additions were made to it by subsequent inventors. Lord George | order that high or low-pressure steam may be used, and the best 
Murray proposed his shutter telegraph in 1795. It consisted | results be thus obtained from the steam that the boiler may 
of six shutters working on pivots, and by exhibiting one or carry when it is at work. This steam whistle I propose to 
more in combination many m could be sent according to a | elevate about ten or twelve feet above the head of the 
pre-arranged code. Messages were sent by this means from London | operator, who by means of a chain attached to the lever, 
to Dover in ten or twelve minutes, and the plan was adopted by | and a handle, can work it and send messages by means of the 
the Admiralty, and used many years. But in foggy weather it was | dot and dash system, using either the Morse or any other code 
useless, and relays of horses to carry the news. Aremarkable | or alphabet. I prefer the M rse code for what appear to me suffi- 
proof of its inutility under such circumstances was manifested | cientl, —— reasons. In the first place, this code is already in 
when one of Wellington’s victories over the French was being | use wherever the electric telegraph system is known. Every tele- 

graphic instrumentalist in this coun- 
try, in France, America, Russia, 
India, Germany, or anywhere else, 
uses this alphabet. And further it 
is fortunate that this alphabet can be 
either written, seen, or heard. This 
peculiarity is particularly serviceable 





J BAILEY’S PATENT STEAM TELEGRAPH 
MORSE CODE 
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to draw attention to the universa! 
adoption of the Morse code, because 
if this system of si ing is to be 
introduced, to be of real service, it 
must be international, in order that 
the vessels sailing under all flags may 
be able to useit with mutual benefit. 
This fact enables us to see that a 
staff already educated is immediately 
available. I have made experiments 


Heeee Q meee meee eee et 0 
in various parts of this country, and 
have on three separate occasions 


lee Ro =m Pp 
ee obtained the services of young men 


announced. The words ‘‘ Wellington defeated ” were signalled. from the postal telegraph stations in the towns in which 
when a dense fog came down, and the rest of the message could |I have happened to be, and they have instantly under, 
not be sent, The consternation in London was very great until | stood the dot and dash sound telegraphy, and have been 
the conclusion of the m arrived, and it was found to read | able to use my small instruments without any previous 
‘ Wellington defeated the French.” In the meantime, however, | practice at all. I have not been able to make experiments of 
the navy made but little advance, and ships could only speak | @ thoroughly definite nature on long distances to ascertain as to 
each other by a clumsy system of flags by day and coloured lanterns | how far sound 5 be sent by one of these instruments, but I 
by night. bo Admiral Sir Home Popham, in 1801, introduced believe that one of 12in, diameter is quite capable of being used 
several modifications in semaphores for land and sea, and alse a eg ey | through a fog for a distance of six miles. That is to 
— spelling by means of flags. His ideas were ado} ,and that een On Ween eae SB fog they would be 
e celebrated words of Lord Nelson, “‘ Engiand expects that every able to communicate with each other, supposing them to be 
man this day will do his duty,” were the first transmitted to the | provided with 12in. whistles, even should they be six miles from 
fleet by the new which was then on its trial as an experi- | one another. Sut Ihave made definite experiments with whistles 
ment. Probably the test advance made in signalling at sea, | Siu. in diameter, and by one of that power sound may be dis- 
however, has been the results of the joint labours of Captain | tinctly heard and interpreted over a distance of three miles 
Colomb and Major Bolton, These gentlemen have introduced a I exhibit a cast iron plate ha the Morse alphabet in raised 
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in this instance, and I wish specially | been. 


lad can commit this alphabet to memory in two days; that 
it a dull lad four or five days, anda man from a week to a 


fortnight, according to his capacity. 
The utility of sush as this is at once a) t when the 
circumstances under the late collision the Iron 


ces 
Soup sapuettenes pumas ire Gas Suan tap oouay sian 

i present are t ing a fog steam 
vessel must whistle under certain conditions ; but tne whistle is 
unintelligible, or at least unintelligent, and indicates v b ly 
the whereabouts of the vessel b'owing the whistle. In fact, if any 
one will shut his eyes and listen to a steam whistle, he would find 
it extremely difficult to tell whether it was before or behind him. 
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The want of this definite information was lamentably manifested 
in the recent collision. But if both vessels had been fitted with 
such instruments as I have described, they would not only have 
heard the whistle, but at the comparatively short distance which 
separated them they could have carried on a conversation, could 
have asked each other the direction in which each was going, the 
rate of the speed, or in short almost anything at all. Thus it will 
be at once seen how invaluable such a provision would have 


Although I use the Morse code in order to show to-night the 
velocity with which tele s may be sent, it is possible that 
codes already in use in the navy for Sek pespeere many Se 
better than the Morse alphabet. Naval men will be the 
judges of this if the instruments are practically tried. At the 
conclusion of my remarks, any of you who will write a short 
sentence may have it we YY into this room from an instru- 
ment 12in. in diameter, w: is fixed on a boiler a few hundred 
yards from the building, and thus some idea of the time taken to 
send information may be gained. 

There are also small instruments on the table which we will 

essages from one room to another. 

It has been proposed by Mr. Swann that whistles should be 
sounded by the revolutions of a drum, like an organ barrel, and 
driven by a small engine. A stereotyped international code could 
be continually sounded in « fog, indicating the exact course of the 
vessel. Mr. Swann and I have endeavoured to bring his invention 
into use at a + cost to ourselves, but it is obvious that this 
system would be useless unless made compulsory by the authorities. 

But although I — so far — speci 1 re to the 
utility of my system in foggy weather, it must have been ap t 
that it would be quite as useful under more favourable conditions. 
By this means, indeed, news could be communicated from one 
vessel to another as —_ ar —_ Ce and with much 

ter facility than under the condition o' a A now prevailing. 
; ond coming from a distant quarter of e globe meeting 
another, and having important intelligence to communicate, may 
do so by simply her , and no time need be 
wasted while boats are being sent with letters. What a boon 
this would be to the newspaper press in general may readily 





egraph whistle, so that any one wishing to send a message, 
though he should not understand the alphabet, might yet do se 





system of telegraphing at night by means of Hanh ge, SEE felon it. is I would place immediately below the 
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understood, when it is borne in mind that the most that it 
possible to obtain from outward-bound vessels are a few brief 
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items of intelligence very hurriedly composed, whereas by this 
system all need for hurry is abrogated. As soon as the vessels got 
within hearing distance the communication could be commenced, 
and in the course of an hour very nearly a column of latest news 
could be transmitted—that is to say, supposing twenty words were 
sent per minute, 1200 words could be sent in the hour, and that 
number is not far short of what appears in the Manchester papers 
morning by morning in the latest news columns, 

The small model on the table is what I propose for short distances 
for either land or sea ; it is also a good size for locomotive use. 

Having endeavoured to show that this is the only telegraph 
instrument that can be used when a fog prevails, the same argu- 
ments will apply where smoke exists, and in naval warfare the 
admiral, standing aloof, or in the thick of the fight, may so direct 
the manceuvres of his vessels by means of a private code as to be 

verfectly understood and obeyed on the insta) t—obtaining signals 

k as to whether his commands are understood, or being carried 
out, and receiving information as to where more strength is 
required, or as to what effects have been produced. Or he may 
with equal ease give orders as to the battering of a certain fort, 
and the exact degree at which the guns should be depressed or 
elevated. While again, any vessel under his command that may 
have been disabled, would be able to apply for immediate assistance, 
and it would be in the power of the admiral to issue directions with 
a dispatch and subsequent effect such as is absolutely impossible 
now. 

The utility of this system would, I hope, be also yy by 
the merchant services of this country. A steamship lying in the 
mouth or in the middle of a river would be able to communicate 
with the warehouses or docks of the owners, in which no doubt 
there would be a steam crane, and upon the boiler belonging to 
this an instrument might be affixed. Many important messages 
might thus be sent on the arrival or departure of a large steam 
vessel, and the very latest intelligence could be sent from the wharf 
to the vessel as she was leaving port—and this intelligence which 
often has to be sent, at a large outlay, by a special steam-tug, could 
be communicated at a merely nominal expenditure of time. This 
is a most important consideration. Ihave known a whole after- 
noon wasted in sending unimportant messages from the side of a 
dock in Liverpool to a-vessel only a few yards off, comparatively 
speaking. 

Beyond this, telegraphing from one side of the river to the other 
could be accomplished with great ease, and harbour boards and 
harbour masters would be i ly benefited by the adoption of 
this scheme, since it could be applied to material already in 
existence, 

Even further than this, I don’t see why collieries and ironworks 
having various branches of their works, often one or two miles 
apart, should not use this means of communication, and thus 
dispense with the great expense of telegraph wires and costly 
apparatus. 

I hope I have shown you theoretically at least that it is p 
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ships, and to various other useful purposes, Alexander Wilkinson, 
Nottingham-street, Marylebone-road, London. 

= ee in Stays and Corsers, William Thomas, Cheapside, 

ondon. 

4271. Improvements in strainer apparatus to be used in the manufacture 
of Paper, Henry Watson, Newcastle-on-T'yne. 

4275. An improved Memoranpuw Purse, George William Bullen, Chaucer 
House, Herne-hill, Surrey. 

4277. An improvement in the manufacture of SuGar, Robert Blair and 
John Aitken Turnbull, Greenock, Renfrewshire, N.B. 

4279. Improvements in Sewrnc Macutnery for the manufacture of Boots 

and Sos, Daniel Mills, Aston, Birmingham.-—vth Décember, 1875. 

4283. Imp ts in Har , Wardle Eastland Evans, Cantelows- 

road, London. 

4285. Improvements in apparatus to be employed in the manufacture of 
CIGARETTES, CHEROvTS, and Cigars, William Davies, Liverpoo! 

4287. Improvements in WorkrNe Suips’ Ruppers, Henry Robert Grellet, 
Grosvenor-street, Camberwell, Surrey, and Diggory John Cocks, 
Clarence-road West, Bow, London. 

4299. An improved Execrric Pitre, Jules Cerpaux, Rue de la Prairie, 
Belgium. 

4291. Improyements in bottle cases for Inkine or Markixo the Liven, 
Charles Gustave Toiray, Boulevard de Strasbourg, Paris. 

4293. Improvements in machinery and apparatus applicable to making 
circular machines for Pitaty or Ripped Loorep Fasrics, Nathaniel 
Marshall and Edwin Hewitt, Nottingham,—l0th December, 1875. 

4295. Improvements in apparatus for Makixg Oakum, Nederick Jarvie 
and William Miller, Glasgow, Lanarkshire, N.B. 

4297. Improvements in various parts of Raimway and other Carriages, 
Uriah Scott, North-street, Fitzroy-square, London. 

4299. A new and improved apparatus for DispLayine or EXHpirinc 
Puoroorarnic and other Portraits. Views, and Desions, Alexander 
Browne, Cambrian-villas, Richmond-hil, Surrey. 

4301. An improved Rattway Brake, Charles Foucard, Three Crown- 
square, Southwark, Surrey.—A communication from Louis Leturmy, 
Le Mans, France. 

4307. Inapr ts in the facture of Preservep Meat, Marl- 
borough Robert Pryor, Great Winchester-street, London. —.A communi- 
cation from Friedrich Leybuld, Santiago, Chili. 

4309. An improved Expansion Jornt for TuBuLAR Fire-Bars, Frederick 
Robert Ellis, Water-street, Liverpool. 

4311. Improvements in Dynamo and MaGyeto-Ececrric Macutnes, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Emile Bertin, Paris.—11th December, 1875. 

4313. Improvements in machinery for Winpinc Sew1no TuReap of cotton, 
linen, or silk, William McGee, Paisley, N.B. 

4315. Improvements in Looms for Weavinc, Thomas Singleton, Over 
Darwen, Lancashire. 

4317. Improvements in Vatves, James Cort, Lower Bland-street, Gireat 
Dover-street, Southwark, Surrey. 

4321. Improved mechanism for preparing Continvous Wess of Parer for 
Privtine, William Edward Newton, Chancery-lane, London.--A 
communication from Richard March Hoe, New York, U.S. 

4323. Improvements in Rotter Skates, Peter Skidmore, Nether Edge, 
Sheffield. 

4325. Improvements in machinery or apparatus for Carpinc Corroy and 
— fibrous substances, John Tattersall, Preston.--13th December, 

4a 

4327. Improvements in CLrorHes Horses and other folding frames, John 
Garrett Tongue, South ton-build Chancery-lane, London.—A 














to bring steam into our services for acoustic purposes, and I trust 
that the experiments to which I now invite your attention will 
practically prove that this is only the dawn of a great revolution 
in communication between vessels at sea and stated places on land, 
under almost any conceivable conditions. 
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8787. A new or improved Sprixc Stanparp for the Fitrep Boarps of 
TrRAvetLING Baos, Moritz Wolfsky, Pilgrim-street, Ludgate-hill, 
London. — 28th October, 1875. 

8969. A new or improved mode and means or apparatus for Coo.txe and 
Lupricatin? Atk or Gas Pumpinc MacuINERy, James Eaglesham, 
Kilmarneck, ‘vr. a>d Hugh Rigg, Bonnyrigg, Midlothian, N.B.—15th 
November, 1875. 

8975. Improvements in Rectstertnc the Numper of Passencers carried 
on OmNtsuses, and in apparatus connected therewith, John Thomson 
King, Liverpool—A communication from George Lauder, Pittsburgh, 
Pennsylvania, U.S.—16th November, 1875. 

4015. Certain impr ts in ‘y for the manufacture of Bricks 
for building purposes, which said machinery is also applicable for 
moulding or giving ferm to other materials required to be pressed into 
shape, such as moulded fuel, and the like, Rowland William Brownhill, 
Walsall, Staffordshire.—l9th N ber, 1875. 

4033. Improved machinery for aiding the manufacture of EARTHENWARE 
and Porcetain Piates and Disues, and other articles of a like descrip- 
tion, Henry Stanier Till, Tinkersclough, Hanley, Staffordshire.—20th 
November, 1875. 

4073. Improvements in the method of CompounpINo CaLves’ Feet JELLY 
Tasets, David Rees, Pontefract, Yorkshire. 

4079. Improvements in the Fermentation of Beer, and in apparctus 
employed therein, Henry Bernoulli Barlow, Manchester.—24th Novem- 
ber, 1875. 

4084. An improved Pocket to be attached to any garment or other article 
to which the same may be applicable for the — of SecuRING 
VatuaBLes, William Macdonald, Weedington- » Kentish-town, 
London.—24th November, 1875. 

4133. Improvements in Locks, John Clark, Wandsworth, Surrey, and 
Edward Hales, Lancaster-street, London. 

4137. a in Lamps and lamp stoves for heating and lighting, 
Edward Alexander Rippingille, Birmingham.—29th November, 1375. 

4149. Improvements in Pires and Tunes for Smoxrye, Louis Blumfield, 
Queen Victoria-street, London.—A communication from 8. Hecht and 
Co., St. Claude, Jura, France. 

4151. A new Fiyino Macuive, John Kinnersley Smythies, Belsize Park, 
London.—1st December, 1875. 

4167. An new or improved apparatus for CLeantne the PLucs and Stems 
of Smoxino Pipes and Cicar Tupes, Hermann Adolph Reinhold, Wool- 
wich, Kent. 

4171. Improvements in Topacco Pipes, such improvements being also 
applica le to cigar-holders, Thomas Milthorpe Goring, Sherwood-street, 

mdon. 

4177. Improvements in Dyeme Stk and Cotton, and in preparing silk 
and cotton for the manufacture of ribbons and for other purposes, 
Mark French Anderson, Priory-row, Alexander Rotherham, Spon- 
street, Coventry.—2nd December, 1875. . 

4187. A new or improved machine for F1LL1NG Szeps or other materials in 
a granular or powdered state into pockets or envelopes or other recep- 
tacles, David Henderson, Birkenhead, Cheshire. 

4193. An improved press for MouLpinG GLass, and a new or improved 
apparatus or gatherer for serving the same, George Perry and Edwin 
Perry. Gateshead, Durham.—3rd December, 1875. 

4229. An improved Lapies’ Compeypium or appliance for holding 
buttons, pincushion, thimbles, and such like icles, Thomas Parkes, 
Brettell-lane, near Stourbridge, Staffordshire.—7th December, 1875. 

42143. Improvements in machinery for PLaitinc Faprics, Daniel Nickols 
Manchester. 

4245. Improvements in machinery and apparatus for PLoucninc Lanp by 
Stream Power, William Henry Fox, Graveley, Cambridgeshire. 

4247. A new process for CoLourinc PHotocrapus or photo prints, 
Leopoldo Armanino, Penton-place, Kennington Park-road, Surrey. 

4219. Improvements in the construction of WHEEL Skates, adapted for 
use upon artificial ice or other smooth surface or rinks, also in the 
form and construction of their wheels or rollers, James Pilbrow, Tun- 
bridge-wells, Kent. 

4251. A new or improved portable Easet and Sear for Artists, Alexander 
Whyte, Glasgow, Lanarkshire, N.B. 

4253. Certain impr ts in hinery for Makino Bricks, William 
Beck, Clive-street, Barrow-in-Furness, Lancashire. 

4255. Improvements in Deoporisinc and Puriryinc Prrroteum and 
other mineral oils or spirit, Samuel Ebenezer Johnson, Ashby-de-la- 
Zouch, Leicestershire, and Edwin Eli Johnson, Manchester 

42\7. Improvements in Steam GENERATING Furnaces and in steam 
heating apparatus, Joshua Kidd, Dartmouth-street, Westminster. 

4259. An improved Stamp and LaBeL Arrixer, Henry Woodward, Bir- 
minghaa. 

42i1. Improved means for VenTILaTiInc Raitway TunneLs, Valentine 

raceme Bell, Westminster-chambers, Westminst 

4253. A new or improved furnace to be used in the a of Gass, 
George Scott, Glasgow, Lanarkshire, N.B.—8th December, 18%. 

4255. I ts in Gas B for burning hydrocarbon vaponrs 

















and gases, Joshua Kidd, Dartmouth-street, Westminster, and Charles 
Edward Hearson, Strand, London. 
42:7. A new or improved compound or material for Roap Makino and 


jon from Charles Townsend Rowe, Brooklyn, New 
York, U.S. 

4329. Improvements in material from Packine Sturrinc Boxes, Thomas 
Brown, Newgate-street, London.— A communication from Philomel 
Bailly, Rue des Tripiers, Brussels, Belgium. 

4331. Improvements in TreatTine or PuriFYING SucaR, Thomas Rowan, 
Glasgow, Lanarkshire, N.B. 

4332, A new or improved method of Fastenine or Unrastentse the 
Suirt, Cotvar, or other Stup, sleeve-link, and solitaire, by means of 
the screw principle, Marius Anthony Pradier, Bedford-stre-t, Bedford- 
square. London. 

4335. Improvements in Soaps, Pemaprs, Cosmetics, and the like, 
Frederick John Cleaver, Red Lion-street, Holborn, London.--l4th 
December, 1875. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. — 


4438. Improvements in GRAINING-CLEANING APPARATUS, applicable to 
thrashing machines, and partly to grain-cleaning hi only, 
William Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from Henri Rose and George Rose, Rue Gaillon, Paris.—1l5tk 
December, 1875. 

4372. Improved manufacture of Artictes from VULCANIsED Ru»sErR, 
Hiram Pond Dunbar and Thomas Church Lothrop, Boston, Suffolk, 
Massachusetts, U.S.—17th December, 1875. 

4429. Improvements in Beaters for Cotton Openers, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Richard Kitson and Samuel E. Stott, Lowell, Massachusetts, U.S.— 
2lat December, 1875. 


Patents on which thé Stamp Duty of £50 has been Paid. 


3872. Macuives for Privtine, Josiah Wade, Halifax, Yorkshire.—20th 
December, 1872, 

3881. Fisisuine Hosiery, &c., Daniel Scattergood, Sheepshed, Leicester- 
shire.—2lst December, 1872. 

 Serepempene Francois Jules Manceaux, Paris.—24th December, 








3956. Treatmest of Grain, &c., John Henry Johnson, Lincoln’s-inn- 
fields, London. —30th December, 1872. 

3970. Depositinc upon Sree., &., Layers of Copper, &c., John Henry 
Johnson, Lincoln’s-inn-fields, London.—81st December, 1872. 

3895. Fire Bricks, Patrick Conniff, Kidwelly, Carmarthenshire, —23rd 
December, 1872. 

3911. Srzerinc Apparatus, Alexander Carnegie Kirk, Glasgow, Lanark- 
shire, N.B.—24th December, 1872. 

2918. Compine Woot, &c., Henry Walton Whitehead, Holbeck, Leeds,— 
24th December, 1872. 

—" STEEL, George Tomlinson Bousfield, Sutton, Surrey.—3lst December, 
1875 ‘ 


a 

28, Key-Boarb for Orcas, &c., William Edward Newton, Chancery-lane, 
London.—2nd January, 1873. 

3924. Uritisinc Propucts of CHemican Works, William McAdam, 
G w, Lanarkshire, N.B.—27th December, 1872. 

3898. ReocuLatina the Suppry of Air to Fursaces, Thomas Symes 
— Eardley-crescent, West Brompton, London.~ 24th December, 
872. 

3901. Consumption of Smoke, &., George Rydill, Grove House, Dews- 
bury, Yor! —24th December, 1872. 

3919. Fire Bricks, &c., Thomas Williams, Rose-villa, Croft-street, Roath, 

near , Glamorgatishire.—26th December, 1872. 

3942. SpinpiEs for Lecks, &c., George Gulliver, Barnsley, Yorkshire.— 

28th December, 1872. 





Patents on which the Stamp Duty of £100 has been Paid. 


3906. Havutinc Tackies, John Henry Johnson, Lincoln’s-inn-fields, 
London,—22nd December, 1868. 

3984. COMPOUNDS CONTAINING XYLOIDINE, Daniel Spill, Paradise-terrace, 

Hackney, London.—31st December, 1868. 

3917. Heating Water, Benjamin Waddy Maughan, Goswell-road, 
London. —23rd December, 1868. 

3926. Cooxinc Apparatus, &c., Frederic Pelham Warren, Northumber- 
land House, High-road, Lee, Kent.—28rd December, 1868. 

Suapine Woop, &c., Samson Fox, William Fox, and 

Leeds, and George Grange, Pateley- 


3964. CUTTING an 
Joseph Reffit, Silver-cross Works, 
bridge, Yorkshire.—30th December, 1868. 

3951. Exevatinc Cory, &c., Henry Yorath, Molton Penmark, Cow- 
bridge, Glamorganshire.—28th December, 1868. 


Notices of Intention to Proceed with Patents. 

2841. Furnaces, Richard Arthur Wilson, Salford. 

2846. WorkKING Brakes, &c., Thomas Dawber, Wigan. 

2850. VENTILATING INDIA-RUBBER GARMENTS, &c., Charles William Meiter, 
Gracechurch-street, London.—12th August, 1875. 

2862. Fire-Licnters, Alexander Browne, Southampton-buildings, 
a communication from Joseph Dottin Husbands, jun.—13th 

ugust, 1876. 

2893. Bicycies, Charles Carter, Brixton.--17th August, 1875. 

2909. Proputsion of Satine Vessexs, William Elliot, Camberwell. 

2910. Communicatinc in Raitway Trains, Anthony Pulbrook, Thread- 

needle-street, London. 

2917. Crockxs, Alfred John Higham, Blackheath-terrace, Blackheath.— 

18th August, 1875. 

2920. Sewinc Macnine Appiiances, Thomas Brigham Bishop, ——_ 

street, London. — Partly a communication from George Henry 


B 
2923. Boots and SxHogs, Henry Alfred Oldershaw, Southampton-build- 
ings, London. 
2924. Improved CaNTEEN. William Edward Gedge, Wellington-street, 
ts) d.—A communication from J. Manens. 


2925. SMOKE-consUMING FurNaces, &c., Eugene Rabot, Versailles,—1o¢, 
August, 1875. 

2928. Treatine Niaut Sout, &c., James Robey, Manchester, 

2034, Uritisation of Wootten Wasre, Marius Dayral, Hanover-square, 
London.—A communication from James Aparicio Lopez.—24th August, 
1875. 

2048. Steamino Wes Fasrics, Edward James Jones, Dalmonoch Works, 
Dumbarton, N.B. 

2944. Sewinc Macuine, Robert McLaren Young, Liverpool. 

2949. Breakinc Hemp, &c., Jacques Cardon, , Abbeville, France,— 
2ist August, 1875. 

2959. Srorina GuNpowpER, John Wright, Rochester. 

2961. Enotnes, John Garrett Tongue, Southampton-buildings, Chancery- 
iane, London.— A communication from Urbain Chauveau. — 23rd 
August, 1875. 

2069. Dress OxNaMents, Franziscus Xaver Ferdinandus Heilborn, Bir- 
mingham.—24th August, 1875. 

2987, Rirtinc Fire-arms, George Tomlinson Bousfield, Sutton.—A com- 
munication from Capt. Rodolphe.—25th August, 1875. 

2992. Boors and Snoes, William Edward Gedge, Wellington-street, 
Strand.—A communication from Mondain and Co. 

2994. Taps, Henry Beach, Brighton.—26th August, 1875. 

3047. Sucps, John McMillan, jun., Dumbarton. 

3015. Size, Henry Bernoulli Barlow, Manchester.—A communication from 
Eugene Torlotin. 

3024. Reoisterinc Numbers, Harry Tee, Annerley.—27th August, 1875. 

3034, Bricks, &c., Robert Duncan, Madeley. 

3035. Lamps, Joseph Lucas, Birmingham.—28th August, 1875. 

3044. Burrers for Rattway Rotuisc Stock, Dugald Drummond, Cow- 
lairs.—30th August, 1875. 

3079. IxpicaTinc Speep, Frederick Edward Blackett Beaumont, West- 
minster-chambers, Victoria-street. 

3081. PRESERVING BREAD, Dominique Tamet, St. Mary-axe, London,—A 
communication from A. Mouries.—2nd September, 1875. 

$212. Reticutes, &c., Hermann Van Dyk, West Smithfield, London.— 
14th September, 1875. 

3269. Putpine Macuinery, Edward Field, Chandos-chambers, Adelphi,— 
18th September, 1875. 

3651. Frere-Pickinc Macuine, Augustus Frederick Barnett. Liverpool.— 
2Qlst October, 1875. 

3754. PREVENTING Sea-sickNess, William Lloyd Wise, Chandos-chambers, 
Adelphi.—A communication from Alfred Belvalette.—28th October, 1875, 

3797. wast Lamps, Robert Lavender, Kirkcaldy, Fife, N.B. — 2nd 
November, 1875. 

3825. Screws, &c., William Knoll, Park House, Farnborough. — 3rd 
November, 1875. 

3969. Lupricatinc ArirR-PumPpinG Macuinery, &c., James Eaglesham, 
Kilmarnock, and Hugh Rigg, Bonnyrigg. 

3971. Prerarinc Coatep Metat, &c., George Nurse, Pen-y-Van.—15th 
November, 1875. 

3976. Execrric TeLcecrarns, Richard Theiler and Meinrad Theiler 

bury-road, Islington.—1l6th November, 1875. 

4046. Foipixe Seats, George Beard Whitford, Panton-street. 

4051. Steam Pomps, John Cameron, Oldfield-road Ironworks, Salford.— 
22nd November, 1875. 

4089, Brake Biocks, Thomas Miller, London-road Foundry, Edinburgh. 

4094. OnwaMENTATION of Woopwork, &c., Archibald Brown, Lanark, N.B. 
25th November, 1875. 

4121. Exrractinc F.vuips, &c., John Hill, Manchester. 26th ber, 
1875. 

4122. Treatinc Excrera, &c., James Baunehr, Gray’s-inn, London. — 
27th November, 1875. 

4137. Lame Stoves, &c., Edward Alexander Rippingille, Birmingham.— 
20th November, 1875. 

4165. Saruratine, &c., Cane Juice, &c., Clinton Jones True, Austin 
friars, London.—2ad December, 1875. 

4187. Fitiine Seeds, &c., into Pockets, David Henderson, Birkenhead.— 
3rd December, 1875. 

4211. Wasuine Woot, &c., William Shaw Nichols, Globe Mills, Manning- 
hara ‘—6th December, 1875. 

4249. WHeex Skates, James Pilbrow, Tunbridge Wells. 

4259. Lape. Arrixer, Henry Woodward, Birmingham.—8th December, 


1875. 

4269. Stays, &c., William Thomas, Cheapside, London. 

4277. Suear, Robert Blair and John Aitken Turnbull, Greenock.—9th 
December, 1875. 

4288. Harmontums, Wardle Eastland Evans, Cantelows-road, London. 

4291. Marking Ink Borrie Cases, Charles Gustave Toiray, 3. 

293. Pcaty or Rispep Loorep Faprics, Nathaniel Marshall and Edwin 
Hewitt, Nottingham.—1l0th December, 1875. 

4307. Preservep Meat, Marlborough Pryor, Great Winchester-strect, 
London.—A communication from Friedrich Leybold.—1llth December, 
1875. 

4358. GRAIN-CLEANING Apparatus, William Morgan ‘Brown, Southampton- 
buildings, London.—A communication from Henri Rose and George 
Rose.—15th December, 1875. 

4429. Beaters for Corron Oreners, William Robert Lake, Southampton- 
buildings, London.-- A communication from Richard Kitson and Samuel 
E. Stott.—21st December, 1875. 





All ns a interest in opposing any one of such applications 
should leave parti in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
the date. 
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ABSTRACTS OF SPECIFICATIONS. 


2114 Converters, G. Nelson, Barrow-in-Furness.—Dated 9th June, 
1875. 








The invention relates to improvements in converters for the Bessemer 
process, whereby after the bottoms are worn out they can be easily and 
speedily removed and others placed in their stead, whilst they are caused 
to last much longer than those heretofore in use. 

2115. Sroprers ror Fire-arms, AND Borties, A. Farjon, Brussels.—Dated 
9th June, 1875. 

According to this invention a cune is by means of ascrew thereon 
caused to be drawn into and expand a split tube, said split tube being 
sometimes covered with india-rubber, so as to render it air-tight. 

2116. Buinps, 0. Williams, Liverpool.—Dated 9th June, 1875. 

This invention relates to rolling and unrolling blinds, shades, or 
appliances, mostly for out-dooruse, and consists—First, in giving motion to 
the roller and stays or stretchers at one operation. Secondly, when side 
blinds are used in combination with the appliances above mentioned, in 
rolling such side blinds on the same roller as the main blind, shade, or 
appliance. 

2117. Dyess R. Marsden, J. D. Marsden, and H. Marsden, Dewsbury.— 
Dated 9th June, 1875. 

This relates to apparatus for dyeing, in which the fabric passes over a 
winch or roller and through the dye cistern in the form of an endless 
sheet, and consists in keeping the piece or fabric straight or open by a 
scrag lattice sheet or partition placed inside the cistern under which the 
fabric passes. 

2118. Sienats, J. Brierley, F. W. Brierley, and W. W. Brierley, Kilburn, 
and F. 8. Reynolds, Edgware-road.—Dated 9th June, 1875. 

By means of two wires passing over pulleys and having counterbalance 
weights attached to them, the uneven expansion and contraction of the 
wires caused by atmospheric changes may be overcome. 

2120. Reoisterinc THE Entry AND Exit or Passencers, G. Mueller, 
Brizxton.— Dated 9th June, 1875. 

The feature of novelty of this invention consists in placing on each side 
of the door of tramway cars or other vehicles a turnstile connected with 
a apparatus which consists of a series of discs, wheels, and 
pinions, the discs are suitably divided and each division has a number 
stamped thereon, The discs and wheels move in slides so as to enable 
them to be put in and out of gear with the pinion aforesaid. On arrivin 
at every station the conductor slides one of the whecls out of gear, an 
the discs rawe thereto will indicate the number of passengers who’ 
have travelled up to that station, and so on at each station one of the 








Srreer Pavine, applicable also to the construction of buildings and 
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wheels and discs registering the total number of the passengers which 
a ee eas Kenhead.—Dated 9th June, 1875 

. Wats, J. C. Sellars, Birkenhead.— une, 1875. 
47 invention consists in the use of boxes or frames open at bottom 
and top placed one above the other so as to break joint, and filled with 
sand or loose material containing large stones projecting from box to box, 
‘The stones or sand may be used separately. 
2128. Furnaces, B. A. Cowper, Great George-street, Westminster.—Dated 

9th June, 1875. 

This invention relates to means of heating stationary or rotative 
furnaces such as are employed for puddling, melting, or heating. A 
blast of air is directed through heated stoves of the kind described in the 
specifications of patents No. 1404 of 1857, No. 34 of 1870, No. 887 of 1872, 
No. 1683 of 1874, and thisalong with a current of combustible gas is directed 
on the material under treatment in the furnace. The stoves are heated 
by any known means, and are in duplicate so as to work alternately for 
receiving and for giving off heat. The gas may be forced as a blast 
like the air or heated in a like manner, but preferably it is caused 
to flow as a current induced by the air blast, and it may be par- 
tially heated by passing it through a coil of pipes in the furnace 
chimney. 

2124. Tice Presses, P. Jensen, Chancery-lane.— Dated 9th June, 1875. 

Feeding roller forming one side of hopper, spindle with screw on, forces 
clay out through an adjustable head or die formed with telescopic inside 

jlates and water channels. A crushing roller may work against the 
feeding roller. ¢ 
2125. Essence or Mears, A. P. Wire and W. G. Gard, Dunstable.—Dated 
9th June, 1875. 

This apparatus mainly consists of, First, a case ; Secondly, a saucepan 
or vessel; Thirdly, boiler ; Fourthly, lamp or heater, whereby from fresh 
meat a complete liquid essence is intended to be prepared. 

2127. Boats, J. Betteley, Lime-street.—Dated 10th June, 1875. 

This relates to several ee anny in boats and vessels, by which 
increased ac dation and buoyancy can be obtained 
2129. PoraTo-pLanTino Macuines, 7. Ferguson, Kinnochtry, Coupar-Angus, 

Perth.—Dated 10th June, 1875. 

The features of novelty which constitute this invention are, First, con- 
structing the lifters in the form of rings to permit of the bristles or points 
of a whalebone or steel h entering at the back thereof on the commence- 
ment of the downward journey of the endless chain in order to force the 
potato from its seat and insure the planting thereof; and, Secondly, 
to effect the dislodgment of surplus potatocs from the rings by means of 
mechanism provided for that purpose, and whereby the planting of more 
than a single potato in one place is avoided. 

2180. Yarn Counters, D. Orme, Oldham. —Dated 10th June, 1875. 

The worm on shaft of mule drives two worm wheels varying in 
number of teeth. On the shaft of one wheel are mounted two spur-wheels 
also varying in number of teeth, one being fixed to the shaft and the 
other to the dial. The other worm wheel carrics round an arm which 
carries a pinion, which gears with the said spur-wheels. On the said 
shaft is fixed an index. 

2131 Tars on Cocks, N. M. Maxwell, Queen Victoria-street.--Dated 10th 
June, 1875. 

A passage is formed in the plug at right angles to, and communicating 
with the water-way of the plug. When the tap or cock is closed the 

vassage may be placed in communication either with the air or with the 
fiuid in the pipe connected with the reservoir containing the same, and 








2147. Barometers, M. L. P. Hans, Vincennes, France, and H. A. H. 
Hermary, Paris, France.—Dated 11th June, 1875. 

This provisional specification describes a barometer which cons‘sts of 
an ordinary liquid thermometer and a gas thermometer. The instrument 
is so arranged that the pressure can be read off without any calculation. 
21656. Fixisuina Paper, L. Cooke, Horwich, Lancastér.—Dated 12th June, 

1875. 


a. 

This invention consists, First, in applying finely perforated plates, or 
woven wire or fabrics, under or at the sides of or in connection with the 
ordinary knotter vat or the knotter itself of paper-making machines. 
Secondly, in conveying the paper, after it has been dried or ape | 
dried, over or under a revolving cylinder or cylinders covered wi 
straight or spiral blades or other equivalents. Thirdly, in wpa the 

per after it has been dried or oar dried over or under a revolving 

rush or brushes or combs. Fourthly, in — agp paper when 
dried or partially dried to the action of a series of hammers or other 
instruments by which blows are given to produce what may be called a 
beetling finish. 
2164. Meratiic Canpiesticks, J. Caddick, Birmingham. — Dated 12th 
June, 1875. 

According to this invention the socket or barrel of the candlestick is 
connected to the dish or bottom by closing the end of tae socket on the 
underside of the dish, the base of the socket resting on a rim or bead on 
the socket. Or the base is connected to the socket by closing a part of 
the socket on the base, and the socket connected to the dish by soldering 
the base thereto. A joint for the socket is described, and also an arrange- 
ment for making and suspending the extinguisher and a method of 
making the thumb bits of ‘candlestick slides. For eee of fitting 
the parts of sheet iron and brass candlesticks and articles to be 
joined together by soft soldering, the scale or oxide is removed from 
those parts which are to be joined by means of yo files, grindstones, 
emery wheels, hand files, or turning tools. The bright or clean surfaces 
thus produced permit the soft solder to be applied as in soft soldering tin 
plate and other bright surfaces. Tools are described for effecting the 
removal of the scale or oxide from the sheet iron or brass. 

2171. Steam Carriaces ror Common Roaps, B. P. Alexander, South- 
ampton-buildings,— Dated 14th June, 1875., 

This invention consists of certain pec constructions and arrange- 
ments of steam carriages for tramways, railways, and common roads, 
wherein the engine employed for propelling the same is wholly or 
partially concealed inside the pin of the bogie, which supports the front 
end of the said carriage. 

2174. Process ror Decomposinc AmwowniacaL DisTitiates, F. Wirth, 
Frankfort-on-the-Mine.— Dated 14th June, 1875. 

This invention consists in d posing jacal distillates by 
common salt, glauber salt, or Chili saltpetre in order to produce sal 
ammoniac, sulphate or nitrate of ammonia, and soda. Where salt is used 
it is dissolved in a cuncentrated solution of carbonate of ammonia so that 
equivalent amounts of each are present, and carbonic acid gas is 
into the liquid until bicarbonate of soda precipitates, which is separated 
and heated The is again used for fresh quantities of lye. The 
rémaining liquid is heated and carbonate of ammonia obtained, and the 
lye is then treated with lime (for the preparation of caustic ammonia) or 
is evaporated to produce -ammoniac. The salt mother-lye is used 
again. If glauber salt (or various sulphates) is used, it is dissolved in the 
concentrated solution of carbonate of ammonia, and the liquid is treated 
as aiready described. If Chili saltpetre is used the resulting products 
are nitrate of ammonia and soda. The carbonic acid gas is obtained from 

s obtained by combustion which are cooled and pumped through 








thus prevent injury to the tap or cock by reason of the fluid 1 ing 

frozen. 

2132. Faicrionat Evecrric Barreny, J. Gardner, Fleet-street. — Dated 
10th June, 1875. 

This relates to portable electric machines used for blasting, firing 
mines, torpedoes, and lighting gas; and the improvements consist in a 
better relative arrangement of the parts. 

2133. ArranatTus vor Preventine Exptosions 1x Steam Borers, J. 
Armengaud, Paris. — Dated L0th June, 1875. 

This consists in a safety appuratus 1 of a separate chamber, in 
which the failure of the water supply is first caused to take effect. This 
chamber is closed by a plug soldered in with a soft metal, which, | 
under the great heat when the supply fails, isexpelled with violence, an: 
so draws attention to the dangerous condition of the boiler. 

2134. Treatment AND Preraration or Compousps Covrainine Iron, J. 
H. Johnson, Lincoln’ s-inn-flelds.—Dated 10th June, 1875. 

This invention relates to the manufacture cf an artificial iron ore, and 
it consists in the conglomeration of the residuum of roasted iron pyrites 
with various substances, such, for example, as tar, dry or liquid pitch, 
coal, peat, ochreous or aluminous clays, marls, carbonates of lime, 
manganese, and other elements adapted for promoting the fusion or 
improving the quality of the cast iron, which ore thus conglomerated and 
improved, may be used either for consumption in blast furnaces or for 
other metallurgical purposes. 

2135. Gwsrowper, H. H. Murdoch, Staple-inn.—Dated 10th June, 1875. 

The object of this invention is to form rings or cakes of compressed 
gunpowder. Twosliding blocks or frames having a reciprocating motion 
in opposite directions have upon each of them and facing each other one 
or more punches or pistons, the p gel punches or pistons being provided 
with projecting stems or prongs of the section of the holes to made 
through the gunpowder cakes. A plate or table perforated with holes of 
the section of the said punches or pistons, and having in them movable 
pistons or plungers, has im to it an intermittent rotary motion, 
which brings the holes above referred to alternately between the punches 
or pistons on the reciprocating frames, and the motion of the said frames 
causes the said punches or pistons to compress the gunpowder in the 
holes in the plate or table and pierce the uired holes in the cake thus 
-ormed. A roller and inclined plane beneath the late or table cause the 
movable pistons or plungers to rise and deliver the formed cakes or rings 
upon the surface of the said plate or table. 

2136. Dovetine anp Winptno Yarns, S. Richards and J. Glover, Notting- 
ham, and J. Stubbs, Manchester.—Dated 10th June, 1875. 

This invention relates, First, to the prevention of lashed ends and snarls 

in doubling machines. Secondly, to the use of the same ar for 





saturated soda solutions of the specific gravity 1°15, and the solution is 

afterwards heated. 

2181. Stream Encines, W. R. Lake, Southampton-buildings.—Dated lith 
June, 1875. 

The said improvements mainly consist in a peculiar combination of two 
pistons working in one cylinder in such wise that two sets of cranks 
60 deg. apart can be actuated, each single revolution being accomplished 
by the use of three volumes of steam. They further consist in a novel 
form of inlet and exhaust valves worked by cams, and in a peculiar form 
of variable cut-off regulated directly by the governor. 

2216. Currrers, 7. L. Phipps and W. Burman, Birmingham.—Dated 16th 
June, 1875. 

This invention has reference in part to improvements on an 
invention patented by Thomas Lovell Phipps, on the 10th day 
of September, 1873, No. 2970. Instead of a bow 5 g between 
the expanded or cover part of the fixed handle and the movable 
cutter, for pressing the said cutter against the fixed cutter, the 
expanded part or cover itself is made elastic for the purpose described. 
Or a rectangular spring cover is employed, or a spring of a 
like figure is used in place of a bow spring in conjunction with a rigid or 
non-yielding cover. Another part consists in making double-acti 
clippers capable of being reversed, so that the cutting edges of the fix 
and movable cutters, which for the time being constitute the front or 
principal cutting edges, may be reversed and made to constitute the back 
edges of the cutters. Another consists in making the top cutters of 
clippers from leng bars of steel rolled, of a shallow trough form on one 
face, the bottom of the trough being flat or nearly lat, the marginal 
parts of the bar, which are thicker than the other part, being made into 
the cutting teeth. These rolled bars are cut transversely into blanks or 
lengths and finished in the ordinary way. For bottom cutters the 
angles of the ma parts are bevelled, and the back face is_ made 
convex. 

2320. Hewat Pomps, M. P. W. Boulton, Tew Park, Oxford, and J. 
Imray, Southam: -buildings. —Dated 25th June, 1875. 

This invention relates to a modification in the construction of pumps 
of the kind described in the specification of a patent granted to Boulton 
and Imray on the 4th mber, 1868, No. 3694, and is adapted for 
raising liquids to a considerable height or forcing them with considerable 
pressure without the necessity for working at a high velocity. For this 
purpose, two or more wheels having vanes or floats on them are moun’ 
on a shaft at intervals apart from one another, within a cylindrical 
outng provided with helical guides for the inlet and outlet passages of 
liquid and also in the inte! between the several wheels, each wheel 





breaking remaining threads at the back of the machine in order to pre- 
vent waste from passing on to the bottom. Thirdly, in preventing 
lapping of the material in the roller by mounting it so as to render it 
capable of passing from the surface of the bottom roller. Fourthly, con- 
structing cleavers so that the attendant cannot allow knotty parts to 


pass. 
sasy. omee Lerrers, C. Fellows, Lime-street-chambers.—Dated 10th 
une, 1875. 
The letter to be copied is written in copying ink and submitted to the 
88, damped tissue paper being laid over the written surface of the 
etter. Pressure is then —- and a set off is obtained on the d d 
tissue paper, which is employed as a printing surface, and from which 
by means of pressure a clear legible copy is produced on the writing 
paper. 
2189. Preservation or Fruit, W. L. Wise, Chandos-chambers, Adel phi.— 
a = +7 aimed » 
is invention lesigned to enable fresh fruit, vegetables, and other 
kinds of food products to be carried long distances without damage 
arising from fermentation, and also to enable silk or woollen merchandise 
manufactured or not, natural and artificlal flowers and other objects 
liable to Copeennion, 5 Ay a to be safely transported. For this pur- 
pose the substances to be transported are packed in hermetically closed 
receptacles composed of metal lined with wood or other suitable mate- 
rial, from which respectacles air is exhausted so as to form a partial 
vacuum regulated by means of a pneumatic apparatus provided with a 
very sensitive gauge attached toa tap or cock fixed on the receptacle, the 
extent of vacuum being reguiated according to the nature, density, and 
80 forth, of the products or substances to be carried and the time likely 
to be occupied in transport 
2140. Date ann Montu Inpicators, W. Southwood, -crescent.— 
Dated 10th June, 1875. : rst: ° 
This consists of two shields or covers for the reception of a notched and 
slotted ring and a toothed ring capable of rotation under the action of a 
key or other appliance. 


2142. Lock Net, A. H. G. Hobson, Liverpool.—Dated 11th June, 1875. 

This invention consists in adding to an ordinary nut a tapered pro- 
jection of length rather more than the thickness of the nut. This tapered 
projection is tapped both inside and out, the inside being the continua- 
tion of the tapped part of the nut. This tapered projection is divided 
into two or more segments by a slot or slots, which divide it. A second 
nut, having a tapered hole screwed to correspond with the tapered pro- 
jection on the first nut, is screwed on the tapered projection, so that it 

springs in” the ~ way of the tapered projection and tightly squeezes 
them A mage the bolt that it is required to secure, thus preventing the 
possibility of either the nut or the bolt moving. 

8149. Exrmocrsara Fires, H. Lacy, Hebden Bridge, York.—Dated 11th 
. F 

This invention relates to a novel method of — fires in mills, 
wareho.ises, and other henry. and consists in the employment of an 
apparatus on the principle of the Giffard injector for forcing water on the 
burning building, thus dispensing with puimps ant other appliances for 
that purpose. 


2146. Ratwar Cour.inas, J. Jl. Cokrs, Hamburg.—Dated Vth June, 
iv. 
This chiefly relates to lip plates on coupling nuts and bevel gear in 


connection with a traversi da lif 
from the sides of the carrieg _ ape opti 








g the pressure of the liquid. 
2684. Rowe Mits, J. Imray, Southampton-buildings.—Dated 29th 
July, 1875. 

This invention relates to mills for rolling metal beams, cularly 
hollow iron , parts of the improvements being applicable to rolli 
mills generally. For rolling hollow beams the heated metal is 
between welding rolls and a series of horizontal and vertical rolls which 
can be slid to or from each other by screws, the vertical rolls beam | 
adjusted to oblique — when required and mounted by unive: 
joints and driven by bevel . The flanges of the horizontal rolls 
are made to screw on the roll shafts soas to vary the width of roll, being 
secured by lock nuts. Mandrils are mounted between the rolls for 
hollow work, these being held on a rod mounted on forked bearings that 
can cant out of the way of the work. 
$148. Antirricrion Macuinery Bearinos, A. M. Clark, Chancery-lane.— 

Dated 7th September, 1875. 

This invention consists of antifriction machinery bearings composed 
of graphite and a welding substance or substances, as gum-copal, 
sulphur, or sugar, or their equivalents, united by heat and pressure. 


4218. Rotter Mitt, B. Demmer, Vienna.— Dated 6th December, 1875. 

This invention describes a mode of grinding or bruising corn by a 
series of rollers driven by belting, pressed together by springs or o 
suitable means. 

1637. Temrerine Guass, F. Siemens, Dresden.—Dated 3rd May, 1875. 

This invention relates First to the process for hardening glass by 
plunging it while highly heated into a liquid bath. According to the 
present invention, the glass article is first heated toa comparatively low 
degree in a heating furnace, and is then passed rapidly through a second 
furnace heated to a much higher degree on its way to the liquid bath, so 
that it attains the requisit perature while jected only for a short 
time to a high degree of heat, and is thus a from losing its shape. 
According to another improvement the article, after having been 
partially or completely shaped, is hea’ in a heating oven, and is then 
placed in a mould where it is subjected toa bined pressing and cooling 
operation. 

1883. Furnaces, W. Simpson, London.—Dated 22nd May, 1875. 

Powdered coal and air in measured quantities are blown into the fur- 
nace, which has brick hearth and lining, and admitted thereto by a revol- 
ving cylinder and a blow tube or tuyere. The apparatus runs on wheels 
or is suspended. 


1929. \ een Toornep Gearina, A, D. Turner, Dalston.—Dated 26th May, 
1875. 


This provisional specification describes an apparatus in which the teeth 
of wheels or other toothed gearing are cut by means of a spiral cutter. 


ee. Suips’ Canrns, A. Walker, Queen Victoria-street.—Dated 27th May, 
5. 


This invention consists of an iron rib of semicircular form and a longi- 
tudinal girder, transverse and mally formed girders with a cup or 
cavity in the centre of the two ter, in which works an iron ball, 
through the centre of which passes an iron bar. One portion of such bar 
passes through the floor to the top of the saloon, and the other end 
through the transverse girder, and has attached to the ends thereof 
another iron ball, block of iron, or saloon of greater weight. An iron 
plate with a raised ball in its centre works in an iron block rounded at 
the top of the saloon, which works against and under another plate, which 
last-mentioned plate is of arched or concave form, so that when the shi 
ent roll or pitch the block works in a natural radius against an 
under it. 














1975. AmacoamaTina Macuines, J. H. Wiggins, New York, and &. L. T. 
Carvell, St. John, New Brunswick.— Dated 29th May, 1875. 
This consists in providing the muller or grinder, which consists of a 
iron frame, with shoes of a liar form so as to be 
laterally adjustable. The pan is heated by steam or other means. 
1987. Portante Foipinc Cua, J. Jones, Peterborough. — Dated 3let 
May, 1875. 
Constructing a poveite folding elbow chair of steel or other metal 
having an air cushion seat, elbow rests, support for the back and head, all 
jointed and capable of being readily folded and carried. 


2141. Lowertno, Ratsixc, anp Recessive Surps’ Boats, 7. Fogaty, 
Bristol, and J. Jewell, Bideford.— Dated 11th June, 1875. 

This provisional specification describes means of stowing the boat ia 
the crutches or chocks so that she shall be ready for lowering at any 
moment ; also the fitting of the davits so that they can be made to slide 
in and out ; also the poounting the lowering drum so that it moves in 
and out with the davits, and the winding of the two falls of the tackle 
on this drum and landing them so that they unwind together, w' 
the boat is lowered on an even keel ; also hani for releasing 
ends of the boat simultaneously when lowered, which mechanism can be 
made self-acting when 
2144 Treatixe Woon, W. £. Gedge, Wellington-street, Strand.—Dated 11th 





June, 1875. 
This invention relates to the preservation and incombustibility of wood 
by the aid of crystallised ide of sodium in solution in water at be- 


tween 6 deg. and 24 deg. by Beaumé’s acrometer, and of a solution of 
chloride of sodium and alum at between 4 deg. and 27 deg., either mixed 
in variable proportions or employed separately. 
2145. Weicuinc Raitway Carriaces, &. Faugere, Bordeaux, Fravice.— 
The’ wreighin ae bject of this in i 1 applica- 
we ng ap tus the subject vention isa novel a 
tion of the bodealie press and of metal tubular eter or p 
gauge of Bourdon’s system. The apparatus is posed of an iron 
me formed of two lel handles or bearing pieces fixed to two 
parallel cross pieces which join them together,in the middle. This frame 
supports a press composed of a vertical cylinder open at its upper part 
and communicating at its lower part with a second cylinder of 
diameter parallel with the cross pieces of the frame, slightly inclined from 
the horizontal and open at its uppermost end. The vestieal cylinder is 
traversed by a hollow iron piston screw threaded on the outside, and 
provided with a nut cylindrical at its lower part with six or eight 
at its upper part to facilitate its it by hand. At the base of its 
screw-threaded part ont med has a projecting collar, forming support, 
anda stud sliding vertically between two guides, the object being to prevent 
the rotation of the piston when the nut is turned. e inclined cylinder 
is traversed by a piston ending on the outside in a slide, guided between 
two slide bars ; the piston is moved by the aid of a screw attached to 
the slide, in which its end turns freely ; the screw ‘ated by the crank 
passes through a nut fixed to one of the handles. “The liquid contained 
in the body of the press is put in communication with the tube of the 
manometer, by a copper tube fixed by two screw union joints and pro- 
vided at its culminating point with a screw stopper. The manometer or 
pressure gauge applied to the > ape is on Bourdon’s system, and is 
composed as usual of a metal tube of elliptical section bent circularly. 
The manometric tube is closed at one of its ends, and is connected by a 
lever with a toothed sector which transmits the elastic movements of the 
tube under the pressure of the liquid toa toothed pinion fixed on the 
oe of an index, which thus actuated indicates the pressure on a dial. 
¢ body of the press being filled with water or other liquid, the appa- 
ratus is placed under one of the axles of the truck or other vehicle to be 
weighed, and the nut of the vertical piston brought into contact with the 
axle; theinclined piston is then introduced into the press by turning 
the crank, and the liquid displaced drives the vertical piston which uplifte 
theaxle. Directly the wheels of the trucks have left the rails the turning 
of the crank is stopped and the index gives the weight sup by this 
axle; the same operation is repeated under the second axle of the same 
truck, the two weights are added together and the weights of the truck 
is obtained very approximately. Although more especially intended for 
ordinary railway vehicles runn on the usuai gauge, this 
bydraulic weighing machine may 
with axles more or less high, circulating upon broader or narrower 
ways, and is generally applicable to ordinary four-wheeied vehicles circu- 
lating upon ordinary onda, In these various cases it is only requisite to 
increase or diminish the power of the apparatus and to modify the 
dimensions of its parts. is portable ca sweighing machine is 
intended to replace in many instances the weighbridges in ordinary use 
at railway stations, because it has the advantage of permitting a rapid 
weighing on the spot, instead of the long and costly manceuvres made at 
present through a series of turntables. 


2148. Arsenic, B. A. Parnell, Swansea.—Dated 11th June, 1875. 

The improvement in the manufacture of arsenic acid consists, First, in 
making a compound of arsenious acid and lime or arsenite of lime; 
Secondly, in the conversion of the arsenite of lime by calcination, into 
arseniate of lime; and Thirdly, in the decomposition of lime by means of 
sulphuric acid, with the uction of sulphate of lime and f. ic acid 
In the course of the said processes m ic arsenic acid is produced. To 
produce binarseniate of soda, with dilute 
sulphuric acid, and after stirring, sulphate of soda is added. The result 
is solid sulphate of lime, and a solution of binarseniate of soda. The 
improvement in the facture of i acid relates to the applica- 
tion of the bye-product or refuse of colour works, which is mixed with 
sulphuric acid, and the mixture then dried and calcined. Arsenious 
acid is thus formed and is volatilised and condensed in the usual way. 


ae Tupes, A. V. Newton, Chancery-lane.—Dated ith June, 


This invention consists in casting hollow blocks for forming seamless 

~ a —_ an opening nearly a a rec 
re ive a core of corresponding form, and composed of w: - 

shaped or tapering pieces. ” 
2151 Bv::prmes, W. H. Lascelles, Bunhill-row.—Dated 13th June, 1875. 

The inventor first constructs the framing of the building of wood of 
light scantling, the uprights being about 3ft. apart. The spaces are 
covered or filled in wi bs of concrete of convenient size. The roof 
is also formed of similar slabs. 
Sh, Sumas Macuinery, J. Gullery, Belfast.—Dated 12th June, 

Ed inventor employs cords, belts, bands, or chains, attached at one 
en © builder, and passed partially round the grooved flange or 
bottom of the bobbins, perns, or spools at the front and back thereof 
alternately, leaving the other end to be made fast to a screw slide or 
saddle nut, through a screw bolt or shaft fixed upon the builder : passes 
and puts on or increases the -~. automatically by means of a ratchet 
wheel operated at feach fall of the builder by a pawl fixed upon the 
spindle rail or frame. The inventor uses a spring or springs to accom- 
modate the drag to any irregularity or accidental strain. 


2155. Wasuinc anp Watvornc Macuines, J. Summerscales and D. Marks 
and W. Smith, Keighley.—Dated 12th June, 1875. 

This consists, First, in means fe giving oscillatory motion to the 
“dolly.” Secondly, in the employment of an improve “ cap” or top 
bearing from the dolly spindle. Thirdly, in an improved arrangement 
of levers for applying weight to the roMers of wringing machinery. 


2158. Stream Borers, H. B. McFarlane, Sackville-street, Liverpool.—Dated 
12th June, 1875. ' 

First, a vertical boiler with water tubes passing from the crown around 
the uptake to a chamber in the furnace connected with pipes to the 
bottom of the boiler below the grate. Secondly, a combination of two or 
more . Lam ae yo, mta” one beneath them. In all cases a 
curren , Ca e water to circulate with great di 
through all parts of the boiler. No gaseous ducts of b on 4 
escape up the chimney till they have = between the rows of water 
tubes above the furnace. The whole is very compact, yet every part can 
be easily got at for repairs. 
oe. eee Cuarr, A. B. Chibnall, Kempston, Bedford.—Dated 12th 

une, 5. 

The invention consists in adapting to the ordinary chaff cutting 
machines or to hing machines an elevator provided with pockets or 
cups for raising the cut chaff or cavi and depositing the same in suit- 
able receptacles placed at any desired height. 

2160. Bui.prnes, F. Prestage, Broseley, Salop.—Dated 12th June, 1875. 

This invention consists in constructing build! of hollow icks or 
tiles, for the purpose of saving material and w 
structures lighter than when built of solid materials, such as stone or 
brick of the ordinary kind. The hollow bricks, blocks, or tiles are of 
rectangular, hexagonal, or other suitable form, and are made with a ii 
or external flange at either or both ends, the bedy of the brick or block 
being hollow or tubular. 
ae * ORNAMENTING Fasrics, H. E. Newton, Chancery-lane.—Dated 12th 

‘une, 1875. 
The object of this invention is to produce ornamental patterns or 
esigns of various kinds on fabrics on which a raised pile, such asa 
velvet pile or plush, can be formed by drawing out the fibres by brushiag 
or , as in dressing cloth. 
2162. Taste Cut.ery, J. Nicholson, Shefield.—Dated 12th June, 1875. 

This invention relates to an improved guard for carving forks, which 
may also form a combined rest and guard ; and it consists essen’ in 
constructing a guard so that it forms its own spring, and in providing 
grooves in the shank of the fork for maintaming the guard both in its 
elevated and d positions, and further in utilising the extremeties 
of the guard as a rest for the fork. 
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a * gg Wess, B. France and A. Bradsworth, Leicester.—Dated 12th 
une, 


apparatus employed for that or more rubber threads are 
woven ae pmee (that is the space between two consecutive binder 
or greund ee EOS Ceres Hep or maine sees See 
threads is or are caused to be up while the other 


pda hana wt ol is 4 are down ; end after the passage of the shuttle or shuttles 

a ew od be lower = threads or a portion of 

thom are caused positions in forming the next shed, and so 

‘ in succession. ‘The loom ig arranged in a manner suitable for carrying 
bm the improved process. 

2165. Lirs-Boats, P. Anderson and J. Burkinshaw, Bridlington Quay.— 

—Dated 12th June, 1875. 
The boat is constructed of a duplex form, the exterior or hull thereof 


consisting of two sets of cork bins and wal longitudinal! 
An open lo an assumed horlzgtal plane : trad dh hun 
e 
combney of tow oe Sy teas ov ae a 
wi em ic 
which extends , Romaine end of the boat to the other, and 


upon which they are free to move, suitable stops and contrivances 
employed to prevent ber © deck, which may be up) —-? es -! boat 


enters the water, ‘below the longitu line of 
the same, the res: tive of the lower deck caer any all into 
a vertical ition, thus ae a self. , oo are per- 


pass The masts and gears 

ars tranged thatthe anc be Teadily pied ina reverse potion. 
2166. a= > Gream, C. H. Turner, Stoke Newngton, and M. Wilson, 
boro’-road, Brixton.— Dated 12th June, 1875. 

This an relates to an improved covering for beds to be used as a 
substitute for the ordinary blankets and counterpanes ordinarily 
employed as bed clo , and which will be found warmer, lighter, 
cheaper, more —_ ’ in other res — advantageous 
such 0} bel ciethen. It is also bl ling rug, and 
will be found warmer, lighter, and louher ame comfortable than 
rags made of the ordinary mater materials. 

2167. Orpnance, J. A. Longridge, Westminster-chambers, Victoria-street.— 
Dated 12th June, 1875. 

The improvements have for their object, First, to relieve the gun of the 
longitudinal strain (arising from the recoil), at that part which is 
between the breech ; and Secondly, to avoid the wear 
-— Seeaninean of ie ae ww ve ~ oo ve and : ive ion 

employment of a percus- 
a = Ls we gas tight. — 
2169. Om Lamps, 7. W. Shaw, Edinburgh.—Dated 14th June, 1875. 

The feature of novelty which constitutes this invention is maintaining 
the communication between the oil tank and the fountain of the burner 
stestow of al toyeer ted, seguiay food, saaiansheed, anit saaky aad 
o low of o' preven a anda s' an 
brilliant light given out. es . 
2170. Conrectionery, R. ee ry tney Wick. —Dated 14th June, 1875. 

This invention consists, First, of a new description of confectione: 
sweetmeat or comfit which the Race calls ‘‘ motto comfits,” in cack 
of which is enclosed or contained printed or written matter, — 
or other articles which have hitherto been considered unsui! 
being in ts or comfits. The ieeantion | poe 
Secondly, of another new a wot confectionery, sweetmeat, or 
comfit, which are called “ bead comfi' 
a8. ae Rats, C. D. Abel, ¢ 14th 

une, 

According to this invention the bending of rails is effected by placing 
between two rails two struts at some distance from each end, and then 
fitting over the ends the bending 
frames conn 





le ~ 





shank made to swivel paelag: omg or be attached firmly thereto ; te aed, 
it must spring, so other extremity may move with th > aes 
handle which Fae tt in the slot of a bracket attached 


shank outward, the 


bracket, and when the spring handle moves the 
handle moves the 


inclined hacket raises it u nF and when thes 
shank a the in clined bracket allows it to fall, = case, 
the brak: otk Pp a 2 and in the other allowing it to go 
wi 


eigh’ on the wheel. A oe 
is emed’ ta the in thoes 8] “anal fad so that the shank of the brake 
may be placed taken eff the wheel while the loom 
is Saleen bon m of treading the 
heal There are two heald rollers, four healds, four 
sheets of wa, a as the sheets a) 


our tappets. When wide open, the shed is formed of two 

and cross each other they each 

divide into two. This is done by forming the tappets, so that the curve 
of one rises, at one time faster, and another time slower, than the other; 
the object of this kind of t is that any loose threads among the 
warp might be the more likely to get separated. The next of this 
invention is a means of weighing the — mm AN friction. the yarn 
beam two ruffles, one on the other. The edge of one is formed 
as a ratchet wh: and the other carries a catch . it. One or 
more — of w in each of which is inserted a bl .—=c 

the upper ruffle. The block or blocks of wood are carried 


on. 


et frame, and pressed by a or springs, estuated ty 0 onew 
or screws. The pressure of the. wood u: the ruffle Ps the friction, 
and by releasing the catch, the o; ve can turn the yarn beam with 
ease. The next of this invention is an improved spindle stud, made 
in two is recessed for the head of the bolt, which is made 
with a slot for the spindle to thi The head of the bolt is placed 


near the centre, and one end of the Sell esrveste fasten the stud, and the 
other the spindle. In connection with the above a slotted plate may 
be placed at the box end to prevent the spindle hole in the sume from 
wearing. The next part of this invention is a check strap arrangement. 
A spring is in contact with the swell at the back of each shuttle 
box, and a strap is attached to the spring, which after coming through 
the box back, is either fastened to the front of the slay, or connects both 
springs together. When the shuttle strikes the picker and presses the 
strap, the spring presses the swell against the shuttle and checks it. 


2177. ReosTrerinc Arparatus, F. Bolton, Weastie, Lancaster.—Dated 
14th June, 1875. 

Instead of the o dials and pointers used on gas and water meters 
for indicating the number of feet,of gas or gallons of water consumed, the 
inventor employs an index cylinder or drum le to revolve at any 
suitable speed, Mace op into spaces, —_ representing the money value 
of a certain am: or water. cil being fixed in contact with 
the said c hinder, tt te ws that as the 4 revolves a line or mark is 
made on the said spaces, so that when it is desired to know the value of 
the amount °</_ or water that has then through the meter it is only 

necessary to to the ime Po at of the space or column above 
the sy of the mark to see in the exact money value. 
is also made for turnin, gwd the Stns tedes cylinder or drum when- 
ever the reading of the meter is taken by the proper authorities, so that 
the calculation shall afresh from the first line or on the 
cylinder, and thus a permanent record of each quarter's or year’s con- 
sumption is obtained. 


2178. Savery Pive ror Fire-arms, P. P. Chataig , Boul 
Denis.— Dated he June, 1875. ‘ 
The inventor em: ug or nn pod having in its passages or open- 
ings from the interior add gS 1 escapes to the atmosphere, and 
at yo when the piece is fired with with the stopper in it, the air in the 
See: to ny _sepemaen, thereby preventing the compression 
which 


2179. + ¥ AND a eg: = Crabtree, Ravensthorpe, York.—Dated 14th 
June, 187: 
This Flats to means for securing bobbins and spools upon the 
y and upon the shuttle pegs or pins, and 





d Saint- 





Sun FT, 








by ig . 
they are =~ — near their middle by the struts, and thus both rails 
are bent. For bending only one rail at a time two or more rails are 
laced side — to serve as an abutment, over which the one stirrup 
rame of the bending apparatus is fitted. 
S076, Srsan Borers, J. Shaw, Low Walker-on-Tyne.—Dated 14th June, 
According to this sneer a steam boiler is constructed of a pair of 
equal and separate or sections. Each section consists of a cylin- 
drical er other Palen —~ > in the lower part of which isa cylindrical 
fire-box extending thro the section, above which are fire tubes 
er apg te the notion The two sections are set back to back 
with an encl them, into which the flames from the 
fire-grates of both 1 Sostions issue, and whence they pass into the fire tubes 
above, issuing into an uptake in the front of each section which may lead 
into a chimney common to both Both secti communicate 
with one and the same steam chamber at top by means of pipes provided 
with shut-off valves. 
2175. Smoke Consuminc Apparatus, W. E. G Wellington-street 
Strand.—Dated 14th June, 1875. sin é 
The improvements the sub; bject of this invention consist in the cular 
arrangement of a fan which continuously drives the unburnt smoke and 
gases over the flame in the fireplace in order that they may be entirely 
This apparatus is a ble to all kinds of 
generators fixed or ‘movable, whether in 
motives, road and 


establishments, a 


where. 











manner, that is to sa 
phen is Sdlechedon the one side and that of i the air on the other. The 


which takes place the suction ot the air 
the smoke. 


a ter supply of oxygen at its 
suction of the smoke mae ieee place by a conduit taking ~~ 
chamber or a reservoir in order to ag a supply of smoke sufficient to 
be sucked or drawn off by the fan in large quantity. The smoke is led 
by the conduit over the grate or fire-bars in order to be again licked u 
by the flames, and fed by the air sent by the any side of the fan an 
led beneath the grate, that is to say, into the q we is hermeti- 
cally closed by a door permitting its easy , the 
introduction of the smoke may be seguisted by a small aoe 
a lever within reach of the fireman. The fan may be wor! 
mission gearing or by a separate motive power ie. 


2176. Looms, 7. Singleton, Over Darwen, Lancaster.—Dated 14th June, 


The First part of this invention relates to a “‘ fast reed loom,” and is a 
means of lessening the force of the concussion, experienced when the 
stop rod strikes the frog. There is, as is poner enn Bay two dri pulleys 
on the crank shaft, but instead of one being fast, , and 

with teeth, or as a friction, and works in contact 
with a clutch box simiiarly formed and sli on a key on the crank 
shaft. An L lever connects the ae and clutch box in such a manner 
that when the frog is struck the L lever Geoued the clutch box out of gear 
or contact with the ley, which is then free to turn without urging the 
slay forward. The frog actuates the stoppage of the loom in the Srdinary 
manner. A handle attached to the frog enables the operative to press 
the frog and replace the clutch box into gear or contact with the pulley. 
The next part of this invention relates to the loose reed loom, and is a 
means of making the reed fast at one time and loose at another. The 
winged rod carries at one end a lever in which is fixed a stud tee og a 
bowland a tumbler. When the shuttle is travelling acrossthe reed, the 
bowl works against the inside of a bow spring and keeps the reed firm. 
When the slay gets nearly to the front the tumbler works in contact with 
an incline fixed to the it beam, and keeps the reed fast. If the 
shuttle should be caught in the shed it presses out the reed ata +4 
when the 1 is not in contact with the spring, nor the t 





y 
by trans- 


consists > using, instead of wire loops, pieces of metal, a portion of which 
is cut awa: ve two prongs or points that can be driven into the 
flange of the bobbin or jl a certain distance only and shall »t the same 
time spread so as to render withdrawal difficult. 
2180. Soemensaee on Raitways, 7. B. F. Moscrop and J. Gibbons, Man- 
chester.— Dated 14th June, 1875. 

This invention has for its object the giving of signals to the guards and 

drivers of railway trains from a station, junction, crossing, or any other 


uired place, and also for gi a signal from the guards and the 
pre mn to the station ogee or r railway servants. _ the — 
or other required 


lam fo oon eyed hosing in the 
ding pie to which, Sing raat off the lig light 


late being con- 


or allow it to be seen, —F~ ge 
nected by a chain or lever par ‘on toa double ne 
This double lever is connected by chains, rods, er wires, to o| er double 
levers placed at —< sides of the ails at suitable distances apart along the 
oe for any required distance, and when the double lever at the station 
is placed in one position all the others are in a similar position. On the 
locomotive or guard’s van or on both there is a lamp similar to that at 
the station, and also an arm or lever at each side, Rvhich can come in 
contact with one arm of the double levers when required, and when 
desired bells, alarums, or any other description of signal may be used 
instead of lamps. In order to prevent collisions if by any accident or want 
of forethought two trains should be a) each other on the same 
line, the inventors add to each double apdilinhinais Gheedirmaninn 
fap Remy ee | ye te 1 map gee ey ony hoe 
the two series of levers double-acting, one series — ving 
signals when the train is going in one direction the oe 
giving signals when the train is going in the opposite direction. 
2182. Rivermc Macuives, W. R. Lake, Southampton-buildings.—Dated 
14th June, 1875. 

This invention relates to a riv: machine which has a cylinder with 
suitable valves 0; ted by the Bo een piston, with the hammer 
attached to the Hor rod. The hammer head is made to move tight in 
a suitable senahetng — The motive power the inventor proposes 
to use is com’ 

2183. WReENcHEs on a J. H. Johnson, Lincoln's-inn-flelds.—Dated 
14th June, 1875. 

This invention relates to an improved pent Lape ent 
of extensible wrench or spanner, iaity ing ity imeflocting the ad ity in 
the instrument, and increased rapidi Salty it the oe cba of the 
d, and it in forming on the 
ly of the wrench or spanner an stones screw thread, that is to 
say, a thread having a ee eS ee ae ponies 
the movable jaw with a nut tapped wi corresponding inter- 
mittent or interrupted screw thread so as to admit of the nut 
being turned in one direction in order to disen, the screw threads, 
and enable the movable jaw to be Fg to the required distance by 
anes along the arm or ly of the wrench or spanner or by the arm or 
body of the wrench or spanner sli through the same, and of 
such nut then turned in the opposite direction in order to secure 
both jaws in their relative adjusted position. 

2184. Prore.iine Vessexs, L. Preiswerk, Notting-hill.—Dated 14th June, 
1875. 


This specification describes using a steam jet supplied from a steam 
boiler to draw the from the smoke box of the steam boiler furnace 
and force them into the lower of an inclined channel below the 
bottom of a vessel. Water can by a similar arrangement, or 
water thus put in motion may be used for obtaining power, or the gases 
themselves or air similarly compressed may be used for working an 
engine or for ventilating and other purposes, 
ee jam, B. Berman, Addle-street, 


The -— employs very thin sheet metal which he covers with 
enamel of dl esired colour or design or which he may otherwise 
or se 





London.—Dated 14th June, 





contact with the incline, ah only pressure upon the reed at the time 
resulting from a small to the winged rod. When the reed 

is pressed out the tumbler is lifted and cannot get under the incline, but 
may come 4 contact with it. To prevent injury the tumbler or incline 
is made wi © Seeing cp on to onte ox S008 we m struck. For actu- 

ating the ae the loom when the reed is thrown out, there is on 
the winged rod a notched finger working near a stud on a lever clipping 
a slide coming from and clipping the handle. When the reed is 
thrown out the notched finger is — so as to strike the stud and move 
the lever which moves the slide so as to pull a notch in the same from 


off a stud on the breast beam, = slide _ spring handle then flies 
jg the latter sopping the on eS Se usual manner.’ An incline 
on the slide presses back the ho! finger each time the slide moves 
pt The weft fork is suri be by a — and a bracket on the 


wn back, the slide is 
so that its notch escapes from esuh chun tepentoanh aie 
handle flies forward, the latter stopping the loom in the usual manner. 
The next part of this ‘invention is an pe pepe weft fork and grate. The 
weft fork is made with one prong, an with one wire of 
tem; steel curled round many times at the and then 
upr rane the fi 


tot the stud 


nesrer 19 of free 





etal discs are then fastened by means of dies on to 
wooden cores ney prepared of the exact size and form of the 
button required. 
ee. mee Turnips, W. Mitchell, Brandon, Suffolk.—Dated 14th June, 


Thiet hoes for hoeing between drills and 
also nie moving hoes for cutting out or thinning the crop. 


siey. Lockinc Screw Nuts, B. W. Ball, Birmingham.—Dated 15th June, 
875. 


p—™ to this invention a longitudinal groove is made in the screw 
and a projection in the central hole in the washer takes into the said 
groove, the screw nut being screwed against the said washer. In case a 

motion is given to the screw, the washer is carried with it 

with the screw nut, and there is no loosening of the screw nut 
on the screw. To prevent the loosening of the screw nut by thea or 
vibration, the edge of the washer is or turned up after 


hi hi 





is an inclined bracket on the loom side, or strap = Mgeng or , fork. 


obtained 4 a much >) ~y manner by giving the traverse rods a slow 
dditi their vibration. A lever which 
moves the t rods 2 ted to ita chain which passes under 
other held by a ae or slide that is acted on by the heart cam, the 
= end of the chain ig fixed to a barrel to which worm and worm. 
imparts a slow motion. The action of the heart cam on 

beg chain causes the vibration necessary for the traverse movemen: 
whilst the slow motion of the barrel aay winds up the chain — 

thereby gradualiy alters the mean position of the t 
a Fizrers, R. G. Elwes, Weatminster-chambers.—Dated 15th June, 
5. 


The filtering apparatus is arranged so as to combine the process of 
upward filtration with the means of admitting from time to time fresh 
charcoal at or near the point of egress, and removing a or exhausted 
charcoal at or near the point o) —— The liquid to be filtered ‘a is 
introduced at the bottom under a head or liquid pressure sufficient to 











force it upwards through the charcoal descendin mae Ss the top, the 
ee uid being collected and poomees, off So —_ part of the 
—— and the spent charcoal being d bottom for 


duasing and revivifying as required. 
2190. Grussers, W. Craig, Oldmeldrum.—Dated 15th June, 1875. 

This invention relates more particular’ iy to what are known as ‘* 

frame grubber,” and comprises the pee neg of bars to the tons 

set at an angle to keep a clear furrow. the fore wheel or 
one of the wheels of a aan” ay om a fo to run in the track of 
the last tine. Also making the frames of grubbers of a straight bar with 
lugs right and ee A M4 to oduait of adjustment of the tines to any width. 
Also so arranging and wheels that when the lever is let up, 
the pull of rege he will lift the grubber out of the ground. Also a 
means for swivelling one of the running wheels to prevent the implement 
from taking a wrong angle on sidelong or sloping ground. Also a mode 
of strengthening the cast iron travelling wheels of grubbers and other 
implements by applying thereto a ring or hoop of wrought iron, the same 
being applicable to cast iron wheels for other purposes, 
2191. Twistino Tureaps, W. Arrol, Glasgow.—Dated 15th June, 1875. 

According to this invention the spindles are driven by friction pulleys 
and disc instead of by the use of cylinders and bands as in machines at 
Bion. in use. 

=. CenTRIFUGAL Macuines, W. Shears, Bankside,—Dated 15th June, 

875. 


This provisional s' mang describes fixing the basket er drum on a 
verti indle which passes through the centre of a tubular axis. This 
axis is driven and drives the drum by the friction between suitable sur- 
faces on the axis and spindle. 

—— S esauetmes J. Macdonald, New Compton-street.—Dated 15th June, 


Tis. —_ mainly consists in constructing the frames for windows 
» manner somewhat wy he at present, with the addition at each side 
of « slide made of metal, to allow the frames to be moved with faci- 
- up or down. At the top of the window frame is fitted, free to move, 
P ppeee (which is an important feature of this invention). Each of 
the sash frames is to apiece of wood which slides in the grooves 
made in the frame, and on the opposite side to the hinge a slide is pro- 
vided for securing ‘the sash frames. The usual cord and weight is attached 
to the slide piece, and same can be renewed with facility when required. 
When it is — to allow one sash frame to pass over the other, all that 
is req is to release the sash fastener and the weights will pull up the 
top sash and with it the drop piece, and allow said top to pass over 
the lower one. When secured the window assumes the ordinary position, 
the space at the top of frame being filled up by said drop piece. Suitable 
catches are provided to the windows. 
2195. Cytinper Paintinc Macuines, W. Richard, J. M. Richard, and 
. M. Richard, Bdinburgh.— Dated ‘15th June, 1875. 

The object of the davention is to facilitate the delivery or fi asd © of ed 
sheets of paper after they have been printed in cylinder printing machin 
without necessitating the use of tapes. 

2196. Breakwarers, B. Cooke, Claughton, Chester, and W. P. Thompaon, 
Lord-street, Liverpool. —Dated 15th June, 1875. 

A series of hollow piles are first driven into the sandbank. These piles 
are perforated with innumerable small holes. holes, however, exist- 
ing in that portion of the pile which (after the ving is completed) is 
exposed above the surface of the sandbank, are stopped up. Certain 
chemicals are now injected successfully into the piles, which exuding 
——— the perforations into the surrounding sand, change the latter into 
— reck. The chemicals preferred are silicate of soda and chloride 
of calcium. 


aay pe Os, H. B. Briggs, Upper Thames-streat.—Dated 15th June 
This’ Saisie is more particularly applicable to oil obtained from cot- 


ton seed. The oil is first treated with nitric or hydrochloric acid, and 
afterwards with a weak solution of caustic potash or soda, the mass being 
agitated the while. 


2198. Lasts, L. Huard, Paris.—Dated 15th June, 1875. 

The improvements in lasts referred to,and to which he gives the appella- 
tion of the “‘ Huard last,” consist in their peculiar formation, that is to say 
they comprise four Plocee, the front or fore part of the foot, the heel, a cen- 
tralor “by and a locking bar or bank above for uniting the whole firmly 
together. The parts mentioned, with the exception of the locking bar, 
are united by a mortice and tenon arrangement, the bar fixed by 
screws. In well-shaped shoes, especially those worn by ladies and known 
as the Louis XV., it is advantageous Get poeta ereto should be as 

ticable and convenient, so that when on the foot it shall 
iy the old or solid mode of construction the difficulty of 
‘and Semoving when the vamp was drawn in round the 
pone was a source of great inconvenience, which is obviated by forming 
the lasts as herein described, as they can be i and removed piece 
by piece. This system also admits of cutting the vamps and the — 
where the seams should be sloping or at an acute angle ; this alone effects 
and facilitates the narrowing of the entry, and moreover by this s 

of construction the binding can be accomplished before the final shaping. 
The lasts are made of wool, and the parts most exposed to wear may be 
protected by metal. 

2199. Securina Towr1na Ropes, G. D. Davis, Mincing-lane.—Dated 15th 

June, 1875. 

This invention consists in holding the rope to a circular drum or pulley 
by ure with screws or lever clamps, after a turn or turns of the rope 
has been taken round such pulley, or ay lacing it in and out of a system 
of pulleys before clamping against one of them. 

2200. Looms, W. Morgan-Brown, Southampton-buildings.—Dated 15th, 
June, 1875. 

This invention consists in a loom arranged for wat See fabrics, 
and in arrangement for waterproofing the fabric whilst being woven. 
25601 Tramway Cars anp Stream Borers, R. Barclay, Kilmarnock.— 

—Dated 11th June, 1875. 

This invention has for its object the diminution of friction in passing 
round curves, and the reduction of the noise, steam, and smoke usually 
emitted frem’ tramway cars when driven by steam power or traction 
engines, as also the prevention of priming in boilers, and at the same 
time effecting the superheating of the steam. This invention relates :— 
First, to the construction ‘and arrangement of the axles. Secondly, to an 
improved mode of driving the driven wheels. Thirdly, to an arrange- 
ment for transmitting motion from the driven wheels to the other 
wheels, Fourthly, to an improved brake. Fifthly, to air condensers. 
Sixthly, to vertical tubular boilers. Seventhly, e an improved slide 
valve and valve gear. 

2202. Coucnes, F. Mayer, Salisbury-stieet, Strand.—Dated 15th June, 
75. 


18 
An equilibrated mechanical arrangement of frames ‘‘ gimbal-like,”—on 
or within one or which frames is fitted the couch, bed, or berth, or other 
rest or resting place ; each frame is supported on bearings or centres, 
and free to vibrate or more axially, either longitudinally or traneveresly, 
the whole being ws upon a standard or main wee Hy 
a@ counterpoise or weight or weights, preferen' yt oy 4 a 
ndant arm, whilst the frames themselves are adjusted to th v: 
load and its dispoat-ion upon them, as also to any desired angular ° 
tion of the body, ope of a movable weight or weights capable of 
being trav: adjusted horizontally in eitber direction. A ball 
and socket, a cup and a the bl doer with cam or inclined faces 
between the two parts of th: is described for ‘+. ¥-- centrally 
the whole apparatus; and piral or other =. introduced for 
taking off the shocks "due to tedden changes of movement. 
08 ‘era aT Brtiiarps, J. Hare, Clapham-common.—Dated 15th June, 
on. board is made with two half doors hung upon hinges and 


king 
shut into a fi of the board, and locked with a 
safoty-teake When this shut of fastened, the outer faces of the doors 





screwed a said turned up part of the 
the screw nut turning on the washer. By —- down the t turned up 
part of the washer the screw nut may be remo 


eo Sewine Tureap, W. McGee, Paisley. —Dated 15th June, 


In io cnr out the invention the thread is wound in what is known 
ye ge AE om, & ee ae so that it can be 
yam and tion of the cop. The traverse 
—_ Ty total tes Geaaie sc tae aaa te ad ae Oe 
are upon a ital rod carried by levers fixed on a 

doth thot to mds totasts tor o entideninn al Ge andient oun 








The spindles are not moved endways as they fill, but the same result is 





present a series of circular enamelled figure dials, upon which the scores 

e nut has of | the games of “ S ‘ pyramids ’ “and a“ ‘billiards ” are marked by ;pointers 
run h the doors and  prceiing nwards 

from their inner inher face, and they are each provided with a ratchet 

wheel controlled by a pawl, and these ratchet wheels each work in con- 
nection with a and indicating wheel, access to which can 
only be had by the the half doors, thus every time a 


proprietor opening 
complete revolution is given to the pointer, the Ay. is 
acted upon so as to ene oe a ee number by ts and it 
the number of dew 


which, ike the p 
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IRON, COAL, AND GENERAL TRADES 
™ BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


Tur year bas been an unsatisfactory one for South Staffordshire 
Iron has been gradually weakening in price, and reductions have 
had to be made to encourage buyers, although a high wages rate 
has prevailed all along, aad other productive costs have been equally 
dear, The same, however, cannot be said as to coal upon the 
average of the year. At the first quarterly —— in olver- 
hampton on January 13, the makers of both pig and finished iron 
determined to make no alteration in prices throughout the next 
three months. Parkfield pigs, quoted at £3 5s., changed hands at 
£3 3s. 6d. ; the Lilleshall and other Shropshire concerns required 
£6 10s. for cold, and £5 5s, for hot blast pig iron; £11 to £11 12s, 6d., 
according to quality, was obtained for bars ; and ordinary singles 
fetched £13, Coal was strong in price. The Birmingham 
«uarterly meeting, which was held on the followi day, was un- 

yroductive of any change in the general aspect of business affairs. 
By March trade was sluggish, and it was hoped that ease would be 
afforded to the iron market through cheapened rates of fuel. Coal- 
masters, however, resolved to maintain the current rates. The 
result was that the April quarterly meetings at Wolverhampton and 
Birmingham also passed over without any alteration being notified 
in prices; and little trade was done. Buyers s owed a 
reluctance to purchase, believing that the drops in iron which had 
been declared by South Yorkshire and Sheffield firms would lead to 
reductions at home. May arriving without substantial weakness 
in rates, consumers then entered the market with a little more 
freedom ; but negotiations were not concluded with encouraging 
promptitude, for fi ial circles were being convulsed by 
repeated failures of magnitude. About the middle of June, 
Cannock Chase forge coal was reduced 3s, a ton, and other qualities 
in proportion This necessitated a revision in the quotations in 
Seuth Staffordshire. Earl Dudley lowered his furnace coal 2s., 
which left best thick coal at 16s. a ton, and colliery owners gave 
notice for a reduction of 6d. a day on thick coal colliers’ wages, of 
3d. a day on thin coal colliers’ wages, and engineers and other men 
in an equal degree. As might have been expected, the ease thus 
furnished to ironmasters brought about that which had for some 
time been desired. 

At the quarterly meeting in Wolverhampton, on July 8, leading 
dar houses promptly announced that they had resolved to lower their 
quotations £1 a ton, which made Earl Dudley’s Round Oak bars 

"10 12s. 6d., and the bars of Messrs. Barrows, Messrs. Thorneycroft, 

and like firms, £10. Hoops and sheets were reduced in proportion ; 
dat sheetmakers, who were not bers of the Ir ters’ Asso- 
ciation, determined to make no change in their prices because of 
the current rate of wages and the cost of materials. Staffordshire 
hot blast pig iron was declared down 10s. a ton, and Shropshire hot 
blast was lowered to £4 10s. at the furnaces, and £4 15s. delivered 
in the district. The New British Iron Company, and the Welden 
Ironworks, Stourport, took exceptional action to the other manu- 
facturers, the former by maintaining its rates for bars, and the 
latter by reducing their sheet quotations £1 a ton, thus leaving 
their singles at £17. The British Iron Company, however, con- 
fermed to the movement of the other standard houses before the 
week was out. At the Birmingham quarterly meeting on the 
fellowing day the only action worth recording was the decision of 
pig makers to reduce their cold. blast iron 10s. This brought the 
maximum market quotations down to £6; and hematite and cinder 
pig were offered at £4 and £3 respectively. Even these reductions 
failed to stimulate the demand. 

On July 14th, at the meeting in Wolverhampton, the blast fur- 
nace proprietors resolved to give their men notice for a 10 
per cent. reduction. With the commencement of August 
the accountant to the Conciliation Board showed that the 
ironmasters’ quotations justified a drop of 6d. a ton 
on puddlers’ wages, and of 5 per cent. on those of other millmen ; 
but, holding that the conditions of employment were more favour- 
able in the North of England than in this district, the men ceased 
work, and declared that they would not resume until matters had 
been adjusted “‘ satisfactorily.” This arbitrary policy had such a 
prejudicial .ffect upon trade that the ironmasters agreed net to 
enforce the drops, and appointed a committee to investigate what 
the men alleged were the working discrepancies between here and 
the North. Trade, just now, was very depressed, and matters were 
rendered worse by insecurity in financial circles, occasioned through 
s2veral important failures outside the district, but more or less 
affecting local men. At the Michaelmas quarterly meetings, at 
Wolverhampton, on October 13, and in Birmingham on the follow- 
ing day, no alteration was made in the rates of either pig or finished 
iron, a general belief existing that in response to an agitation of the 
miners for higher wages, coal would be advanced. The belief was 
fulfilled by the latter end of the month, when best coal was increased 
2s. in the Dudley district, and, for a second time since the drop 
before mentioned, 1s, in and about Cannock Chase. Colliers’ wag: s 
were at once augmented 6d. and 3d. a stint in the thick and thin 
coal districts respectively. 

The Cannock and Brown Hills colliery owners, on the 13th of 
December, further advanced their quotations 1s. a ton on shallow 
coal, 1s, a ton on best rough slack, and 6d. a ton on fine slack. 
The retail eet of the Cannock Chase coal delivered at that date 
a ae gham and South Staffordshire became the high figure of 

s. 6d. 

The iron and coal trades of this district are just now ina very 
unsettled condition. I have told you that the miners had began 
an agitation for increased wages, and now I have to communicate 
that at a private representative meeting held on Monday, at 
Dudley, it was resolved to issue handbills calling upon the colliers 
to give their employers notice, on New Year's Day, for an advance 
of Is. a day for thick coal, and 9d. a day for thin coal men. 
Such an unreasonable demand has already exercised a prejudicial 
effect upon business. It has strengthened quotations, and 
has made sellers negotiate, even for the few orders that 
are in the market, with repelling caution, and it has rendered 
future prospects uncertain. At the same time there is a general 
agreement of opinion between coal and iron masters that 
the advances solicited will not be conceded. For wages to be 
raised to that extent would necessitate a substantial increase in 
the rates of coal, and that increase, seriously augmenting the pro- 
ductive cost of iron making, would bring about an advance in all 
classes of iron, for sellers declare that the current rates are un- 
remunerative. Whether or not Earl Dudley will grant the 
increase of 1s. 9d. remains to be seen, but it may be accepted that 
the course taken by his lordship will regulate that of the trade 
generally. 

, On Change in > to day—Thursday—there was an 

of animation, and prices, though not quotably advanced, 
were upheld. Common marked bars could not be got for anything 
under £10, nor Lord Dudley’s brand for less than £10 12s. 6d. 
Sheetmakers maintained their quotations, which ranged from £11 
a ton upwards. Runiours were not wanting that certain finished 
iron manufacturers intcided raising their prices at quarter-day. 
It was pointed out thai in 1870 common mafked bars at the works 
were quoted at £8 a ton, and that in July, 1872, they realised 
dlouble that sum, that is £16, having advanced from £11 in January 
of that year to £16 in July. 

All descriptions of pig iron were very strong in price, and good 
foreign samples, which met with a steady inquiry, realised 2s. 6d. 
® ton more than at quarter-day last. All-mine hot air fetched 
from £4 10s, to £4 15s., and even £5; £3 to £3 5s. was stoutly 
‘demanded for cinder jigs; and cold air all-mine could not be had 
at under £6 ton. The district output is comparatively small, 
there being only 69 furnaces in blast out of the 151 built. 

For household kinds of coal the demand was reported to be 
satisfactory, but for other sorts the inquiries were said to be few. 














Last quarter-day prices for coal were from 1s. to 2s. dearer, and 
their tendency was unmistakeably upwards. 

An interesting statement relative to the recent protracted strike 
among the Warwickshire miners has just been issued. It shows 
that the struggle involved an expenditure by the men of nearly 
£20,000. The greater portion of that sum was subscribed by the 
miners of Durham, Northumberland, South and West Yorkshire, 
Nottingham, Lancashire, and other parts of the kingdom. 

At the Sedgley lice-court, on Christmas-eve, Mr. William 
North, of Dixon’s Green, Dudley, manager of the Ramrod Hall 
Colliery, Oldbury, was summoned for breaches of the 1st and 5th 

nD rules of the Mines’ tion Act; the charter-master, 

r. Joseph Baker, was ch: with having failed to observe the 


upon a renewal of activity as a popaaiy of the first quarter of 
| the new year. In the cast steel je there were sev interest - 
ing changes announced on Friday last, when the workmen were 
=. At one large establishment a number of hammermen were 
ismi » and others were informed that in place of 
working separate hammers two sets must combine and make 
| use of one hammer only. The melters at another leading works 
have to a reduction of two shillings per week in their 
The rollers and other workmen at various places have also in- 
timations of changes which will take effect next week. So far as 
| the question of the iron-workers’ wages is in dispute, I believe I 
| am correct in stating that up to the present no definite decision has 
been arrived at by the ironmasters, but I gather that it is their in- 
tention to make the attempt very shortly, so as to make the wages 





32nd special rule, and a similar charge was preferred against the 
overman, Thomas Woodall; and Mr. Baker was also summoned 
for infringements of the 28th special rule, the 29th general rule, 
the 32nd special rule, the 6th general rule, and the 3rd general 
rule. Mr. Joseph Aston, Burnt Tree Colliery, —e was at the 
same time charged with having neglected to rve the 29th 
general rule. The prosecutions had arisen through a fatal explo- 
sion at the mines about two months ago, All the defendants 
ag guilty, and the magistrates im the following fines :— 

ir. North, £10 for each offence ; Mr. Baker, three several fines of 


£2 and costs, and four fines of 5s. each; Mr. Aston, £5 and costs ; | 


and Woodall, £2 and costs. 

Mr. Henry Lancaster, of the Pleck Ironworks, Walsall, has met 
with his death under painful circumstances. Last Sunday morniag 
he was seen to step on to the metals, near Newton Bridge, on the 
Grand Junction Railway, and to lie across them as a train from 
Birmingham drew near. The driver noticed this, but ere he could 
slacken speed the engine passed over Mr. Lancaster, killing him at 
once. Deceased is said to have been in no uniary difficulties, 
and a coroner’s jury satisfied themselves that he was killed through 
** accidental ” causes. 


NOTES FROM LANUASHIRE, 
(From our own Correspondent.) 

As is usual at this season of the year, business in the iron trade 
is almost at a standstill, and it will be difficult to form any accurate 
estimate of the real state of trade in this district until the holidays 
and stocktakings are over. There was only a small attendance at 
the Manchester weekly meeting on Tuesday, and little disposition for 
business. Makers, however, still hold firmly for the late high 
prices, and there is, if pe - rather a stiffening a in 
pig iron, but as the amount of buying is confined to the smallest 
possible proportions, quotations just now continue little more than 
merely nominal. In Lancashire makes there is no material change 
so far as prices are concerned, except, perhaps, that forge qua- 
lities are a trifle stiffer ; No. 3 foundry delivered in the Manches- 
ter district is quoted at about 62s. 6d., and forge numbers at 
about 61s. per ton. Lincolnshire makers, who are at present 
offering only very little in this district, maintain fully late rates, 
and Middlesbrough brands delivered are quoted at about 0s. to 60s. 
6d. for No. 3 foundry, with 1s. to 1s. 6d. per ton less for No. 4 forge. 
There is rather an upward tendency in manufactured iron, owing 
to the enhanced value of the raw material, and some of the makers 
are refusing specifications which would have been readily accepted 
a few weeks ago, at prices considerably below those which are now 
being quoted. Staffordshire bars, delivered in this district, are 
quoted at about £8 2s. 6d. per ton, Lancashire do. about £8 2s., 
Middlesbrough do. about £7 17s. 6d. per ton. 

There has been rather a falling off in the demand for coal 

during the past week, but there is no material alteration in prices, 
which are generally maintained at the full list rates. The con- 
tinued exceptional mildness of the weather has naturally tended 
towards a quieter tone in the house coal trade, and there is not 
that pressure for supplies which existed a week or two ago. The 
intervention of the Christmas holidays and the co uent stop- 
page of business have also had the effect of restricting the demaad 
for other classes of fuel. For furnace coal there is only a moderate 
inquiry, owing to the approach of the new year holidays, when the 
forges as a rule will be closed for a week, and burgy and slack do 
not move off at all freely, whilst coke continues a complete drug 
in the market. The average pit prices in the Wigan district are 
about as under :—Good Arley mining coal 14s. per ton ; Pember- 
ton four feet, 12s. to 12s. 6d.; common coal, 9s. to 9s. 6d.; burgy, 
6s. to 6s. 6d.; and slack, 3s. to 4s. per ton. For gas coal there isa 
continued steady inquiry but consumers have no difficulty in 
covering their requirements, Ordi screened Wigan gas coal at 
the pit can be bought at about 10s. 6d. to lls. per ton, and good 
screened Arley is quoted at 13s. 6d. to 14s. per ton. In the shipping 
trade a moderate amount of business is reported. 

Some of the pits have been stopped partially during the past 
week in consequence of the Christmas af bank holidays, but gene- 
rally there has been no serious interference with work ; on New 
Year’s Eve, however, the pits will be closed, and in many cases work 
will not be fully resumed for five or six days. 

The requirements of the Mines Regulation Act have rendered 
necessary a greater attention to the training of mine managers, and 
in the Wigan district it has been decided to establish a mining 
and mechanical school on a very complete scale by the erection of 
a building at a cost of £12,000. About £2500 has already been 
promised towards the erection of the institution, building and local 
committees have been appointed to carry out the work. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been no business doing here since Friday last in any 
branch of trade, owing to the Christmas holidays. The interval is 
in many cases being utilised in ———. and for the purpose of 
effecting repairs and alterations of machinery. In not a few 
instances a fortnight will be the least duration of the “‘ playing 
time;” and, indeed, it need be no matter of surprise if some 
establishments are laid off for a couple of months in many depart- 
ments. The causes which have led to.this state of things have so 
frequently been discussed in these columns that there is no 
necessity for now returning to the subject, except in so far as it 
may relate to the immediate future of our principal industries. 
There is much division of opini gst b men as to the 
probabilities of the iron trade during the early part of 1876. A 
majority appear to incline to the idea that we have not yet reached 
the bottom of the depression, down which trade has been travelling 
for many months past, but there are others who hold exactly 
opposite opinions, and aver that by the beginning or middle of 
April we shall again be doing a respectable amount of work. 
‘* Whether of these twain ” may be right cannot, of course, be yet 
foreseen. It is only right, however, to say that both sections have 
some sort of foundation for their reasoning. In the one case—as put 
to me to-day by an intelligent and shrewd ironworks manager—it 
is ed that local wages are higher than those paid by the Staf- 
fordshire and Northern masters and,’that a united attempt must be 
made to get them down to the same level prior to any possible 
revival of trade here. In some parts of Lancashire, it may be said, 
a similar anomaly exists, and I hear that on Wednesday—yesterday 

-evening a notice for a considerable reduction of wages was given 
at a Wigan ironworks. On the other hand, those who — in 
faint optimistic dreams say that tke pig iron market is decidedly 
firmer and more active, and that stocks are everywhere so low that 
buyers must come forward very shortly. I myself hear that one of 
the largest rail mills in the dist:ict, which has long been idle, will 
be restarted, on or about Tuesday next, but I have no information 
which leads me to believe in the permanency of what is, on the 
face of it, a t improvement. should only be too glad to 
know that these mills, as well as others, were again to be run on 
good orders, but at p t every cir t upon the 
subject leads to the belief that such cannot be the case, and that 
without any desire to pen a Jeremiad, one cannot possibly look 








| of the local puddlers and millmen the same as in South Stafford- 
| shire. At the Parkgate Works the directors are virtually masters 
| of the situation, the strike of the workmen boing rendered a nullity 
| owing to the fact that plenty of men have ten their services 
| to keep the different oy in operation. 

| 1 am informed that Mr. Griffiths, formerly practical manager of 
| the Charlton Ironworks, Sheffield, who has been in America for 
| nearly a year on special business, has pted, or is on the point 
| of accepting, a alive see appointment in Lancashire. 

In pig iron there have been a few sales since I last wrote, at 
figures which are clearly stiffer than those last quoted. Letters 
| from Glasgow this afternoon mention a similar fact, and add that 
| the American demand for Scotch pig is very decidedly becoming 
| stronger. Locally a good No. 1 foundry pig is obtainable as 66s. 

to 67s., and No. 3, 62s. 6d, to 64s, Hematites are very steady at 
| the following rates :—Ma: rt hematite No. 3, 72s. ; No. 4, 
72s. 6d.; No. 5, mottled and white, 72s. 6d.; Bessemer No. 1, 80s.; 

vo. 2, 77s. 6d.; and No. 3, 75s., all less 24 for prompt cash. Millom 
Bessemer, No. 1, 80s.; No. 2, 77s. 6d.; and No. ca 75s. ; ee | 
No. 3, 728. 6d.; No. 4, 71s. 6d.; No. 5, 71s, 6d.; mottled 80s.; an 
white, 80s., on the same terms. 

No market at one time was so profitable to Sheffield as the United 
States, and with none is there now so slight a trade done. 
Statistics prove this with a vengeance. In 1873, Sheffield sent 
18,000 tons of steel to the States, in 1874, 12,000; and up to date 
this year only a trifle over 9000 tons. In 1873, were sent 
from this country 177,000 tons of rails, whilst in 1875 only 17,000 
tons have been sent. The total value of Sheffield exports to the 
United States in 1866 was £1,370,000; in 1870, £1,115,000; in 1873, 
£1,781,563 ; in 1874, £1,39,3162; and 1875, £757,119. In 
the September quarters of the years 1873, 1874, and 1875, 
the comparison shows as under: Bessemer steel i 
1875, £82,899; 1874, £91,255; 1875, none; steel, 1873, £155,886; 
1874, £113,486; and 1875, £88,559; cutlery, 1873, £90,429; 1874, 
£79,803, and 1875, £57,650. Asa matter of fact there has been 
no consignment of rails hence to America since the end of March 
last. The figures now given are undeniable, as they are furnished 
by the American Co at Sheffield. 

The coal trade is quiet for the season, owing to the unparalleled 
mildness of the weather and the sluggishness of the manufacturing 
industries. Had it not been for the unseasonable weather a 
advance in prices would have been declared next week. As it is 
there may be no change of note. The colliers not only of the im- 
mediate neighbourhood, but of the whole kingdom have lost one 
| of their most honest and sincere champions by the death of Mr. 
John Normansell, which took place at Barnsley somewhat suddenly 
on the morning of Friday last. He began life at seven in a pit, 
and died from causes traceable to his exploration of the Swaithe pit 
after the recent explosion there. He was the first check- 
weighman appointed in Yorkshire, and was practically the founder 
of the South, Yorkshire Miners’ Association, which now numbers 
over 24,000 members. By his sturdy advocacy of what he deemed 
to be conscientious and right, he frequently prevented what would 
otherwise have been disastrous collisions between the coalowners 
and their men. Iam no thick and thin admirer of every part of 
the trades unions’ policy, but frequent contact with John Norman- 
sell convinced me that he was conscientiously anxious to improve 
| the position and prospects of the miners, and that he never 

attempted to simply play the ré/e of the demagogue. His death 


| 
; is much regretted alike by masters and men, 


| 
THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE amount of business done in the iron trade of the North of 
England has been very limited during the Bae week. Owing to 
the Christmas holidays most of the principal works have been laid 
off, and are likely to contain more or less completely idle until 
towards the latter part of next week. On Tuesday there was a 
fair attendance on ‘Change at Middlesbrough, but little inclination 
was manifested te enter into business, and hence there was only 
a very small quantity of iron that changed hands. Quotations, 
however, were somewhat firmer, No. 3 being quoted at 52s. to 
52s. 6d. per ton, while some of the avamee elinn, confident of 
further improvement, showed little inclination to sell even at the 
latter figure. The returns of the Cleveland Ironmasters’ Associa- 
tion for the month of December will be out in the course of a few 
days, and if they show no further increase in the stocks of iron in 
makers’ hands, the chances are that quotations may somewhat 
improve. In the meantime, however, the condition of the iron 
trade is perplexing and anomalous in the extreme. For pig iron 
there is a tolerably brisk demand, chiefly from foreign sources, 
while the finished iron trade is as weak and prostrated as it well 
could be, thereby signifying, if it is indicative of anything at all, 
that there is less necessary reciprocity between the two than 
heretofore. 

On the eve of another year it cannot be unprofitable to take 
| some account of the fluctuations that have marked the progress of 
| the iron trade during the past twelve months. January opened with 

No. 3 pig iron quoted at 60s. per ton, and a continuous fall in 
| prices, culminating in October and November with the attainment 
| of 48s. for immediate delivery. At the latter figure, and at the 
| rates that had prevailed for some months previously, it was quite 

impossible to produce iron with any vestige of profit. Loss and 

| anxiety were thus induced, and it is no exaggeration to say that 
| for the latter six months of the year, the losses resulting from 
manufacturing operations were very greatly in excess of the gains, 
if, indeed, the gains did not actually stand at zero. A naturaland 
inevitable result of this condition of things was a series of insol- 
vencies which reached the proportions of a panic; destroying much 
of the confidence necessary to the carrying on of a business 
like that of the iron trade of Cleveland, whereia paper is oy 
used, and imperilling the financial security of firms which, although 
really solvent, were not perfectly safe. In this panic, although 
not, probably, in consequence of its occurrence, the West Hartle- 
1 Iron Company, the Stockton Rail Mill Company, the North 

Yorkshire Iron Company, R. Jacq and Company, and the 
Erimus Iron Company, came to grief—a catalogue of failures 
| that has seldom been paralleled in one year’s retrospect —while a still 
larger number sustained severe if not irretrievable losses. A year 
so fall of disasters cannot —_ leave the iron trade so sound 
and healthy as it should be. Few firms have the capital and 
influence needed to weather such storms, and if —— to last 
much longer, the very strongest would succumb. Happily, how- 
ever, there are now indications of a more tranquil horizon. It is 
satisfactory to find that pig-iron has, in spite of local vicissitudes, 
so steadily maintained its value during the last two or three weeks. 
Finished iron makers are very sanguine of a better demand in the 
course of the next two months, and although there are heavy 
arrears of puddled bar to work off, and of unremunerative contracts 
to be made up, I believe it will be found that when a turn does 
come it will be decided an longed. 

Something like one half the puddling furnaces built in the 
North have nm idle during the greater Jae of the moribund 
year, From first to last, the experience of finished ironmakers has 



































478 


THE ENGINEER. 


Dec. 31, 1875, 








been a s' le against reverses, and the trade has in this respect 

eceived a check which it will not readily recover. It is highly im- 

robable that fresh enterprises of this kind will be attempted in 

leveland for a long time to come. The three most recent 
attempts to ish finished iron works in that district have 
resulted in bankruptcy—the Erimus, the Richmond, and the Eston 
G Ironworks, having all been closed for that reason ; and it 
is er curious that each of these concerns originated in an idea 
that the old system of puddling might be superseded with advan- 
tage. The Richmond and Erimus Iron Companies commenced with 
the Danks rotary — furnace, and the Eston Grange Iron 
Company was lished for the purpose of working the 


— ad ~ furnace of Mr. John Thomas, of Mid- 
ilecbrough I 


annerinn: Sain ot Oe semaine enya 

SS Se — — t 
is some years since any profits worth speaking ve been made 
in the trade, and there is much reason to fear that for some time 
to come matters will not be much different. The price of all kinds 
of finished iron has been materially reduced ing the year, and 
pt = wg by securing cheaper labour to effect a still further 

juction. 

The report of the North of England Industrial Iron and Coal 
Com has just been issued. The directors report a slight 
profit in the manufacture of pis iron, and ex strong confidence 
in the results to be obtained from the Cram system of puddling 
which they have recently adopted. From the dulmess of trade, it 
has been found necessary to close the ee The South 
Belmont Ironstone Mines have been abandoned ; but the Aylesbury 
Mines and the East Howle Colliery have yielded tiafactory 


results. 

A meeting of the creditors of Thos, Richardson and Sons has 
been held at Darlington, and t‘:e scheme for the settlement of. the 
firm’s affairs, which I detailed a fortnight ago, was resolved upon, 
after some sharp controversy. aye 

The creditors of the Erimus Iron Company held a meeting at 
Middlesbrough on Tuesday, when it was proposed that the action 
of Messrs. George Dyson and Sons, who had succeeded in ini 
a winding-up order from the Court, was undesirable in the 
interests creditors. Mr. Dyson was asked to withdraw 

m the pr ings, but declined to do so, and the meeting broke 
up in some confusion without coming to any decision. 

At a meeting held at Middlesbrough, on Tuesday, it was formally 
agreed to refer to arbitration the claims of the Cleveland mine- 
owners for a reduction of 2d. per ton in the es of the ironstone 
mirers, Mr. I. L. Bell, M.P., was appoin arbitrator for the 
masirs, and Mr. Macdonald, M.P., for the men. It was to 
ask Serjeant Wheeler to act as umpi The proceedings are 
e to commence about the end of January, and from the 
8th of that month the reduction will be made, pending the result 
of the arbitration. 

The Durham coal trade arbitration has been to take 
place at Neweastle on the 18th of January. Mr. Hopwood, M.P., 
will officiate as — Little is being done in the coal trade at 

resent. Most of the pits are temporarily laid off in both 
orthumberland and on account of Christmas. Prices 
remain unchanged. 

For the first time for some months past, there has been an 
increase in the mineral traffic returns of the North-Eastern Railway 
—the increase for the week ending Dec. 25th being not less than 
£1839, as compared with the corresponding week in last year. 
This fact is —_ indicative of the improvement that has taken 
place in the general condition of northern industry. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Association of Iron Merchants and Brokers, of Glasgow, 
have just completed their return of the pig iron trade for the year 
1875, ending on Christmas Day, so that I am able to furnish your 
readers this week with the official figures regarding the production, 
consumption, &c., during the — The average number of fur- 
naces in blast was considerably larger than 1874, and it was there- 
fore to be anticipated that the make would be greater. The total 
production of pigs in 1875 has amounted to 1,050,000 tons. That 
of 1874 was ,000, and of 1873 993,000, giving an increase in 
favour of the present year over 1874 of 244,000 tons, and of 57,000 
over the production ef 1873. Of the total production there was 
consumed at home 360,000 tons, being 43,000 more than in 1874, 
but 13,000 less than in 1873. The exports of pigs during the year 
amounted to 616,000 tons, showing the large increase of 103,000 over 
those of the preceding year, but they are 78,000 tons behind the 
export. of 1873. here remain under warrants in Messrs. 
Connal and Ce,’s Glasgow stores 63,299 tons, being 29,424 more 
than at the same time last year, and 28,786 nivre than at the corre- 
sponding date of 1873. The stocks presently in the hands of 
makers amount in the aggregate to 106,701 tons, being 44,576 
larger than at this time last year, but only 21,214 greater than in 
1873. These figures are deserving of one or two observations. In 
the first place we see that the production has exceeded that of the 
two immediately preceding years. The home consumption has 
been actually greater than in 1874, though considerably smaller 
than in 1873, but the home consumption has not — pace 
relatively with the exports, a result which was to be looked for, 
when the backward state of our finished iron manufacturers during 
the year is taken into account. It will be noticed that the stocks 
in makers’ hands are much larger than they were in either of 
the two years selected for ison, and the same remark applies 
to the stocks in the public stores. Putting these two 
together, we find that the total reserve of pig iron in Scotiand at 
this moment is 170,000 tons, being 74,000 more than at 
this time last year, and 50,000 more than in 1873. I believe it 
will be found that the dverage price of pig iron during the 
year has not exceeded 68s., whereas in 1874 it was 
87s. 6d., in 1873 it was 117s, 31., in 1872 it was 102s., and in 1871 
it was 58s. 11d. From these figures it will be seen that though the 
production of iron has increased, its money value has fallen ; but 
for this there will be some compensation in the great reduction in 
the prices of the fuel required for blasting as well as in the wages 
of the workmen. 

A very marked improvement has occurred in the warrant market 
since last week. Business was done on Friday at 64s. 6d., and 
on Monday there was an extensive business at about 65s. There 
was a strong market on Tuesday, which opened at 65s. cash and 14 
days fixed, receded to 64s.6d. cash, and improved again at the close 
to 64s. 9d. cash. 

The principal makers’ brands have improved in price, from 1s. 
to 2s. per ton, the quotations being as follows:—G.m.b., at 
Glasgow, No. 1, 66s.; No. 3, 64s. 6d.; Gartsherrie, No. 1, 75s. 
6d.; No. 3, 66s. 6d.; Coltness, No. 1, 793. 6d.; No. 3, 67s. 6d.; 
Summerlee, No. 1, 7is.; No. 3, 66s.; Langloan, No. 1, 75s. 6d.; 
No. 3, 66s.; Carnbroe, No. 1, 68s. 6d.; No. 3, 65s.; Moukland, 
No. 1, 66s.; No. 3, 64s 6d.; a No. 1, 66s. 6d.; No. 3, 
65s.; Govan, at Broomielaw, No. 1, 66s.; No. 3, 64s. 6d. ; 
Calder, at Port Dundas, No. 1, 77s. 6d.; No. 3, 66s.; Glengar- 
nock, at Ardrossan, No. 1, 71s.; No. 3, 66s. 6d.; Eglinton, No. 1, 
65s. 6d.; No. 3, 64s. 6d.; emery, ag No. 1, 65s. 6d.; No. 3, 
64s. 6d.; Carron, at Grangemouth, No. 1, 66s.; ditto, specially 
selected, 70s.; Shotts, at Leith, No. 1, 74s. 6d.; No. 3, 67s. 6d.; 
Kinneil, at Boness, No. 1, 66s.; No. 3, 63s. 

The shipments of pig-iron from Scotch ports for the week ending 
the 25th inst. amounted to 10,526 tons, showing the very large 
increase of 4442 as compared with the corresponding week of 1874. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 3680 tons, being 1680 more than in the corresponding week of 
last year. 

There are indications that the malleable trade is getting esta- 
blished upon a surer basis of constant employment. Orders are 
more plentiful, and also more steadily supplied, and over all the 





. 


works a fair quantity of work is being done. A week ago prices 
were to have suddenly risen to a considerable extent, but 
from whatever quarter the report originated it has turned out to 
be ted. In some classes of finished iron prices have indeed 
been a little better, but the quotations had been so long left nomi- 
nally in excess of the rates at which work was being actually done, 
that it will take some time to establish them all over, and in fact 
prices within the past few days have not been quite so firm. 
e. -.. pretty ae in _ eS coal — does oo 
it any improvement on the imm ly ing w 
The recurrence of a period of almost caaemeudliby aiid wana 
has had the effect of curtailing the domestic consumption, which 
had formerly been tly augmented. Exports have also fallen 
= ; oe — - rate nearly as may be — peey ced 
y ale emand for manufacturing purposes. ew day ago 
ed were inclined to harden, but as yet there is not much b 
wholesale quotations at Glasgow are as follow :—Household 
coals, 9s. to 11s. 6d.; steam, 9s. to 11s.; splint, 8s. 6d. to 9s. 3d.; 
Wishaw main, 7s. 9d. to 8s. 3d.; smithy, 14s. In the eastern 
mining counties the trade is comparatively brisk. 
Taking into t the p state of the coal trade in the 
counties of Mid and East Lothian, the miners have been 
the coal-masters for an advance of wages. The result of the 
application was made known at a meeting held at Dalkeith a few 
days ago, when it was reported that atall the collieries in East 
Lothian the employers granted an advance of from 6d. to 10d. 
aday. It was also — that while most of the emplo: in 
Mid Lothian were willing to concede a similar advance, it as 
yet been held back owing to the refusal of one or two of the 
masters to accede to the request. The ting resolved that these 
employers who refused the advanee be waifed upon by a deputa- 
tion of the workmen, who will report the result of their interview 
to a meeting to be held on Saturday next, the lst January. Though 
it is known that efforts are being made privately to t oe the way 
for an advance of wages in the West of Scotland, no general 
movement with that object has yet taken place. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TuE holiday week has interfered considerably both with work at 
pit and at port. At each of the collieries I have found a con- 
siderable falling off in output, and the only instance in the district 
where work was resumed on Monday was, to the best of my know- 
ledge, at Llancacach, but this in a measure was due to the fact 
that no work has been carried on there during the preceding week. 

On as there was a large meeting of miners’ delegates at 
Merthyr, and a meeting of the coalowners’ representatives at 
Cardiff on the same day. The object of both meetings was the 
same—to pass the agreement of the collective body of-coalowners 
and workmen, by which the future tranquillity of Wales as regards 
strikes is meen | 


t, the product of the Conciliation Board, is one of 





ports of Cardiff, Newport, and Swansea for the p 
months, shall determine the wages for the ensuing six mon: 

it being understood that for such coal woteel out of the 
several descriptions, and sold in wagons at the collieries, the 
equivalent prices at the ordinary port of shipment shall be taken 
into account to make up the averages. (6) It is understood that 
whatever reduction or advances in wages are established at the 
collieries, working the above mentioned seams by the several 
standards indicated-—that is to say, the upper four-foot seam, the 
Mynyddyslwyn and Tillery Seams, and the No. 3 Rhondda Seam 

the same percentage of reduction or advance in wages will be 
applied to all other collieries in the association, according to the 
groups to} which they severally belong, so that the same relative 
rate of wages as exists at present in the several seams shall be 
maintained. (Signed by the South Wales Conciliation Board).” 

It will be seen that the prices obtained in November and Decem- 
ber will regulate wages for the next six months. These prices were 
below the minimum, so I imagine that a reduction is regarded as 
necessary to equalise. The prices of steam coal have been from 
10s. 6d. to 11s. at port, and house coal from 10s, to 11s. 

The tendency of thi from January will be upward. I shall 
not be surprised ata slight advance in prices. Atthe Gadlys Works 

e, tinned bar is in demand, and to meet this a furnace will 
be put in blast. The College Works, Llandaff, are wonderfully 
busy. Rhymney Works have dispersed a quantity of cinder pig 
of late at prices from 53s. Iron ore is coming into port 
more frequently, I may record a perceptible, though slight, 
improvement in the iron trade. The possibilities now are for a 
decided movement in another month or so. 

A testimonial is to be presented to Mr. E. W. R’chards on 
leaving Ebbw Vale for Middlesbrough. 

Best steam coal is looking up. In the Forest of Dean the demand 
for house coal is good, and engine qualities sell well, An agitation 
is on foot amongst the collieries to get the price of coal advanced 
2s, per ten to the public, so that they may claim 10 per cent. to 
themselves. 

ments are going on at Chepston for new docks, As 
in these columns, the rumour of a new coal basin urder- 
neath the Bristol Channel has turned out baseless. 








PRICES CURRENT OF METALS AND OILS. 









This “5: ? 
the most important documents ever published in connection with 
the coal trade and industry of Wales. I subjoin the d t in 


extenso : 

‘* Whereas, by an agreement entered into the 28th day of May, 
1875, between the council of the Monmouthshire and South Wales 
Colliery Association and a deputation of the workmen at the 
collieries in such association, and modified b ment 
dated the 28th day of October, 1875, it was agreed that any change 
in the wage rates at the said ccllieries, after the expiration of 
three months from the 3lst day of May then next, should 
depend on a sliding scale of wages, to be regulated by the selling 
price of coal, the scheme for such scale to be agreed upon by a 
joint committee of ten persons, five to be nominated by the 
employers and five by the workmen, such committee to sit before 
any notice of advance or reduction of wages was given; and 
should the joint committee be unable to decide upon the basis of a 
scheme for such sliding scale of wages, or any detail thereof, the 
solution of such questions was to’ be referred to an umpire, 
whose decision should be final, and it was to be a condi- 
tion in any such scheme that either party might termi- 
nate the agreement under it on giving six months’ notice. 














And whereas, we, the undersigned, David Davis, William Menelaus, 
William Sheward Cartwright, William Thomas Lewis, Thomas 
Chaloner Smith, William Abraham, Henry Mitchard, John Prosser, 
David Morgan, and Thomas Halliday, were duly appointed to be 
the ten members of the said joint committee. And whereas we, 
the said joint committee, having fully inquired into, investigated, 
and considered all the facts and circumstances relating to the 
matters so confided or referred to us, or upon which we were to 
decide, have, in pursuance of such agreements and the authority 
vested in us, unanimously agreed upon the basis scheme or scale, 
and the details thereof hereinafter expressed, and do hereby make 
and publish this our award, decision, and final determination in 
the premises. (1) That the minimum wages to be paid at the several 
collieries shall be fixed at nt id cent. above the prices paid at the 
same collieries in the year 1869, adjusted to the imperial ton, and 
ined as follows :—For the steam coal collieries the cutting 
price of the — four-feet seam in the Aberdare Valley shall be 
the standard ; for the bituminous collieries of Monmouthshire and 
the Caerphilly district the cutting price of the Mynyddslwyn seam 
and the Tillery seam shall be the standard ; for the bituminous 
collieries of Glamorganshire, which includes all the collieries in 
the Neath and Swansea district, with the exception of the Cross 
Hands, California, Cawdor, and Hendraforgan collieries, the 
cutting price of the No. 3 Rhondda seam shall be the standard. 
(2) The minimum standard of wages payable in}the several seams— 
that is, the upper four-feet seam in the Aberdare Valley, the 
Mynyddslwyn, and Tillery Seams, and the No. 3 Rhondda Seam, 
as fixed, by adding 5 per cent. to the several cutting prices paid 
for them in the year 1869, shall be the equivalent wages for the 
following net minimum selling prices for the several descriptions 
of colliery screened large coal, delivered free on board in the ports 
of Cardiff, Newport, and Swansea, that is to say:—Steam coal, 
12s. per ton; Mynyddyslwyn and Tillery coal, 11s. per ton; No. 3 
Rhondda, 11s. per ton. (3) The foregoing minimum selling prices 
and minimum cutting prices and wages are to include all claims 
of the workmen in respect of the extra cost of living, house rent, 
&c., as well as the owners’ claim in respect of the extra cost of 
getting coal due to the Mines Regulation Act. (4) The wages payable 
on and from the 1st day of January, 1876, being determined as herein- 
after provided for, shall be regulated according to the follow- 
ing scale, that is to say : —As soon as the average net prices obtained 
for large colliery screened coal free on board at the ports of Cardiff, 
Swansea, and Newport, advance 1s. per ton above the respective 
minimum prices in clause No. 2, the wages payable to the workmen 
for the succeeding six months shall be advanced 74 per cent. — 
the minimum wages, and so on 74 per cent. for every shilling 
advance on such selling prices up to a maximum of 21s. net free on 
board for colliery screened large steam coal, and 20s. net free on 
board for colliery screened large bituminous coal, at the ports of 
Cardiff, Newport, and Swansea; it being understood that the 
wages shall also be reduced according to the same scale down to 
the before-mentioned minimum of 12s. net for colliery screened large 
steam coal ; 11s. net for ditto large bituminous coal, from the several 
seams mentioned in clause 2. (5) The average selling price of the 
several descriptions of colliery screened large coal free on board in 
Cardiff, Newport and Swansea, during the months of November and 
December, 1875, shall determine the wages payable according to 
the foregoing scale for the six months commencing January Ist, 
1876, a terminating June 30th, 1876. At the end of that period, 
and of each succeeding half yearly period of six months, ending the 
31st day of December and the 30th day of June, the books of the 
owners shall be examined by accountants appointed by the owners 
and workmen, and the average net prices realised free on board for 





colliery screened large coal of the several descriptions, steam ‘ 
Mynyddyslwyn and Tillesy coal and No. 3 Rhondda coal, at the 
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Pitch pine .. 310 510 315 6 5|| New Brunewick....8 0 9 0] 8 0 910 
Quebec, oak... -510 610 7 © 8 @]| Archangel, yellow..19 016 0/123 016 10 
Birch -5 0 6 0 410 6 O}| Petersburg do......18 015 0/13 015 0 
Elm ... -4055 510 60 8 612 0| 9 01310 
Ash ..... .. 410 5 0 6510 6 5|| Memel and DantsicO0 0 0 0) 0 0 0 0 
Dantsic & Memeloak 415 710 5 0 8 0 4 ~0000/0000 
if...ss000 215 5 09 3 0 510 hite ooo0e;|o0000 
Undersieed .. 2 5 210 2 5 215 -@000/;0000 
Riga ...ssecceseeee 310 4 5) B10 4 5 +13 0M 60/18 0 410 
Swedish...........3 52915 25 26 «+ 9 O11 0] 9 O 1110 
Wainscot, Rigs ....3 6 56 0 415 6 0 . -5 © 810}; 7 010 0 
Masts, rd. 410 60 410 6 @ mad adj od od. 
Yellow pine.. 4 0 610 4 9 610 lst yellow.....0++ 14 617 6|14 61/ 6 
Memel &2Dnt 0 000 0000 Ist white 13 014 0/138 614 6 
Oregon .....- 9012 0 9 0123 6 ‘Qnd quality 10 013 0/12 615 0 
Lathwood, Dantafm.5 0 6 0 6 0 7 0O|| Staves,pr.endrd.M. 2 6 £5.) £4 £% 
St. Pr 7080 8 © 910 Quebec pipe --85 090 0/65 O70 0 
Deals, per C. 12ft. by 3ft. 9in. Pun «+e 022 0/18 019 0 
Quebec, Pi In ».30 025 0|2% 0% 6 Baltic crown pipe £00 0 220 v | 335 255 0 0 
2nd seeeeelB 01510 18 014 0 Brack ......160 0 170 0| 180 0 1950 
rd... -~9 011 0,900 0 

















Tue total agg nee of coals in the Pennsylvania and adjacent 
regions for the Atlantic seaboard, for 1875, mining and shipment 
having closed forthe seasons, has been 22,971,690 tons, an increase 
of 360,851 tons over last year. Of this 19,268,977 tons were 
anthracite, and 3,702,713 tons bituminous. . 
Turoat IngitaTion.—‘ The throat and windpipe are especially 
liable to inflammation, causing soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
mptoms use glycerine in the form of jujubes. Glycerine, in 
pb agreeable confections, being in proximity to the glands at the 
are excited by the act of sucking, becomes actively 
healing. and 1s. boxes (by post 8 or 15 stamps), and tins 
1s, 6d., labelled “James Epps and Co., Homeopathic Chemists, 
48, Threadneedle-street, and 170, Piccadilly, London.”—{Advt.] 
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